a9 United States
a2 Patent Application Publication (o) Pub. No.: US 2001/0038760 A1l

MORI et al.

S 20010038760A

43) Pub. Date: Nov. 8, 2001

(54) PRINT CONTROL METHOD AND

(76)

()

@D

(22) Filed:

Notice:

Appl. No.:

APPARATUS, AND PRINTER

Inventors: YASUO MORI, TOKYO (JP); KOJI

NAKAGIRI, KAWASAKI-SHI (JP);
SATOSHI NISHIKAWA,
YOKOHAMA-SHI (JP); YASUHIRO
KUJIRAI TOKYO (JP)

Correspondence Address:

FITZPATRICK CELLA HARPER & SCINTO
30 ROCKEFELLER PLAZA

NEW YORK, NY 10112 (US)

This is a publication of a continued pros-
ecution application (CPA) filed under 37
CFR 1.53(d).

09/466,643

Dec. 20, 1999

START

S501.. ¥
FINPUT PRINT REQUEST |

5502

JOB START
REQUEST ?

NO

JOB END ?

(30) Foreign Application Priority Data

Dec. 22, 1998 (IP) cooeevcrecerecerecrererecneenee 10-365514
Publication Classification

.................................................... GO03G 15/00
................. 399/82; 399/75; 399/79; 399/80;
399/81; 399/83

(51) Int.Cl7
(52) US.CL

(7) ABSTRACT

A quotient (rounding up at one decimal place) obtained by
dividing a user-designated number UNum of copies by a
limit number PNum of copies unique to a printer is set as a
number J of print jobs. PNum copies of print data obtained
by one despool operation are printed. After printing of the
PNum copies is performed (J-1) times, the number of copies
for the final job (Jth job) is calculated. Since PNum x (J-1)
copies have already been output at that time, N copies as the
remainder of division of UNum by PNum suffice to be
printed by the final job. Hence, the N copies are printed as
the number of copies for the Jth print job, and printing is
complete. This makes it possible to print the user-designated
number of copies regardless of the printer limitation.
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FIG. 9
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FIG. 13
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FIG. 14
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FIG. 16

( DISCHARGE PORT 1
DISCHARGE PORT 2
DISCHARGE PORT 3

THREE COPIES ARE DISCHARGE PORT 4
DISCHARGED TO EACH OF <4

DISCHARGE PORTS 1 TO8 | DISCHARGE PORT 5

DISCHARGE PORT 6

DISCHARGE PORT 7

| DISCHARGE PORT 8

DISCHARGE PORTS 9 AND {DISCHARGE PORT 9
10 ARE KEPT UNUSED DISCHARGE PORT 10




Patent Application Publication  Nov. 8,2001 Sheet 17 of 19  US 2001/0038760 A1

FIG. 17
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FIG. 18

PRINT DATA CONSTITUTING ONE SET

ARESETAS 1,2,3,1,2,3,1,2, AND 3,

AND 10 COPIES OF THIS PRINT DATA
ARE DESIGNATED AND PRINTED



Patent Application Publication  Nov. 8,2001 Sheet 19 of 19  US 2001/0038760 A1

FIG. 19

PRINTER

NINTH PAGE
EIGHTH PAGE
SEVENTH PAGE

SIXTH PAGE

FIFTH PAGE

FOURTH PAGE

THIRD PAGE

SECOND PAGE

FIRST PAGE




US 2001/0038760 Al

PRINT CONTROL METHOD AND APPARATUS,
AND PRINTER

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a print control
method and apparatus for controlling a printer, and a printer
using the print control apparatus.

[0003] 2. Description of the Related Art

[0004] Conventionally, when a plurality of copies of the
same image data are to be printed by a print output apparatus
(printer) using an information processing system (host), the
print data is transferred to the printer the same number of
times as the designated number of copies. For example, to
output three copies of a 3-page document, data from the first
to third pages are transferred three times from the host to the
printer, as shown in FIG. 19. Transferring the same data
three times decreases the printing processing efficiency.

[0005] To increase the printing processing efficiency,
some printers comprise a spool device for storing print data.
In such printer, data from the first to third pages are
transferred once from the host, and stored in the internal
spool device of the printer. The stored data is used a plurality
of number of times (three times in the example of FIG. 19)
to output a designated number of copies.

[0006] In a printer having a plurality of media discharge
ports, it is possible that data from the first to third pages are
transferred once from the host, and printed by changing the
media discharge ports, by the number of copies, every time
the printer receives each page data.

[0007] However, the number of copies printable by one
print operation in the printer is limited. For example, assume
that a plurality of copies are to be printed using the spool
device. If the total capacity of print data exceeds the capacity
of the spool device, the print data cannot be printed by one
print operation. In some cases, the upper limit number of
copies is determined by hardware limitations even for print
data whose amount is equal to or smaller than the capacity
of the spool device. For example, a printer having a plurality
of media discharge ports can only print the same number of
copies as the number of media discharge ports when the
number of copies exceeding the number of media discharge
ports is designated.

[0008] Some copying machines are free from this limita-
tion by reading an original again when the number of copies
exceeding the number of media discharge ports is desig-
nated. In a printer, however, no adequate solution is avail-
able for a print data size exceeding the capacity of the spool
device.

[0009] In the prior art, therefore, when a user-requested
number of copies exceeds the printer limit, the printer
completely stops printing after it prints the limit number of
copies, or does not print any data from the beginning.

SUMMARY OF THE INVENTION

[0010] The present invention has been made to overcome
the conventional drawbacks, and has as its object to provide
a print control method and apparatus capable of printing a
user-requested number of copies even if the user-requested
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number of copies exceeds the printer limit number of copies,
and a computer-readable memory storing a print control
program.

[0011] According to one aspect of the present invention,
the foregoing object is attained by providing a print control
method comprising: a designation step of designating the
number of copies by a user; a recognition step of recognizing
a limit number of copies printable by one print operation;
and a print control step of generating a job so as to make the
number of copies printed by one job be not more than the
limit number of copies recognized in the recognition step.

[0012] According to another aspect of the present inven-
tion, the foregoing object is attained by providing a print
control apparatus comprising: designation means for desig-
nating the number of copies by a user; recognition means for
recognizing a limit number of copies printable by one print
operation; and print control means for dividing print data
designated by the designation means into a plurality of jobs
each for printing a number of copies not more than the limit
number of copies recognized by the recognition means, and
controlling printing so as to print the number of copies
designated by the designation means by the plurality of jobs.

[0013] According to another aspect of the present inven-
tion, the foregoing object is attained by providing a print
control apparatus comprising: designation means for desig-
nating print data and the number of copies of the print data
by a user; recognition means for recognizing a limit number
of copies printable by one print operation; and print control
means for combining a plurality of print data designated by
the user by the designation means to generate one pseudo
print data, and generating a job for printing the limit number
of copies of the pseudo print data.

[0014] According to another aspect of the present inven-
tion, the foregoing object is attained by providing a com-
puter-readable memory storing a control program for con-
trolling printing by a printer, comprising: a code of the input
program of inputting the number of copies designated by a
user; a code of the recognition program of recognizing a
limit number of copies printable by one print operation; and
a code of the print control program of dividing print data into
a plurality of jobs each for printing a number of copies not
more than the limit number of copies recognized by the
recognition program, and controlling printing.

[0015] According to another aspect of the present inven-
tion, the foregoing object is attained by providing a com-
puter-readable memory storing a control program for con-
trolling printing by a printer, comprising: a code of the input
program of inputting print data and the number of copies of
the print data designated by a user; a code of the recognition
program of recognizing a limit number of copies printable
by one print operation; and a code of the print control
program of combining a plurality of print data designated by
the user by the designation program to generate one pseudo
print data, and generating a job for printing the limit number
of copies of the pseudo print data.

[0016] Other features and advantages of the present inven-
tion will be apparent from the following description taken in
conjunction with the accompanying drawings, in which like
reference characters designate the same or similar parts
throughout the figures thereof.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a block diagram for explaining a system,
including a host computer and printer according to the first
embodiment of the present invention;

[0018] FIG. 2 is a block diagram of a print processing in
the host computer according to the first embodiment of the
present invention;

[0019] FIG. 3 is a block diagram for explaining print
processing in the host computer, in detail, according to the
first embodiment of the present invention;

[0020] FIG. 4 is a sectional view for explaining a printer
which can constitute both the host computer and print
system according to the first embodiment of the present
invention;

[0021] FIG. 5 is a flow chart showing processing in a
spooler 302;

[0022] FIG. 6 is a view showing an example of a print
setting window;

[0023] FIG. 7 is a flow chart showing print control and
determination of a physical page number in a spool file
manager 304;

[0024] FIG. 8 is a view showing an example of a data
format transferred in issuing a physical page print request
from the spool file manager 304 to a despooler 305;

[0025] FIG. 9 is a flow chart showing processing in the
despooler 305;

[0026] FIG. 10 is a flow chart showing print processing
extracted from FIGS. 5 and 6;

[0027] FIG. 11 is a flow chart showing an example of
adding processing of the present invention to the processing
in FIG. 10,

[0028] FIG. 12 is a flow chart for explaining processing
unique to the present invention in more detail;

[0029] FIG. 13 is a view showing an output example using
the host computer according to the first embodiment of the
present invention;

[0030] FIG. 14 is a view showing an output state when the
host computer according to the first embodiment is used for
a printer having a plurality of media discharge ports;

[0031] FIG. 15 is a flow chart showing processing of a
print system, including a host computer, according to the
second embodiment of the present invention;

[0032] FIG. 16 is a view showing an output state when
processing is done by a print system, including the host
computer, according to the second embodiment of the
present invention;

[0033] FIG. 17 is a flow chart showing processing of a
print system, including a host computer, according to the
third embodiment of the present invention;

[0034] FIG. 18 is a view for explaining an output from the
print system, including the host computer, according to the
third embodiment of the present invention; and

[0035] FIG. 19 is a view for explaining data transfer from
a conventional host computer to a printer.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0036] Several preferred embodiments of the present
invention will be described in detail below with reference to
the accompanying drawings. The relative arrangements,
formulas, numerical values, and the like of building com-
ponents described in these embodiments do not limit the
spirit and scope of the present invention, unless otherwise
specified.

[0037] (First Embodiment)

[0038] The arrangement of a printer control system as an
information processing system according to the first embodi-
ment of the present invention will be explained with refer-
ence to the block diagram of FIG. 1.

[0039] The print control system according to the first
embodiment is constituted by a host computer 3000 and
printer 1500. The host computer 3000 comprises a CPU 1,
RAM 2, ROM 3, keyboard controller (KBC) 5, CRT con-
troller (CRTC) 6, disk controller (DKC) 7, printer controller
(PRTC) 8, keyboard (KB) 9, CRT display (CRT) 10, and
external memory 11.

[0040] The structures of the respective components of the
host computer 3000 will be first described in detail. The
CPU 1 is a central processing unit for integrally controlling
respective devices connected to a system bus, and executes
various processes for documents which include figures,
images, characters, tables (including spreadsheets and the
like), and the like on the basis of document processing
programs stored in a program ROM 3b or the external
memory 11. The CPU 1 executes, e.g., mapping (rasterizing)
processing of an outline font to a display information RAM
set on the RAM 2, and enables WYSIWYG (What You See
Is What You Get: a function capable of printing data
displayed on a CRT display screen with the displayed size
and shape) on the CRT display 10.

[0041] Further, the CPU 1 opens various windows regis-
tered in advance and executes various data processes on the
basis of commands instructed on the CRT display 10 with a
mouse cursor. When a user is to print data using the printer
1500, he/she can open a window concerning print settings on
the host side to set a print processing method for a printer
driver including settings of the printer 1500 and selection of
a print mode.

[0042] The RAM 2 functions as a main memory, work
area, and the like for the CPU 1. The ROM 3 comprises a
font ROM 3a, the program ROM 3b, and a data ROM 3c.
The font ROM 3a or external memory 11 stores font data
and the like used in document processing. The program
ROM 3b or external memory 11 stores an operating system
(to be referred to as an OS) and the like as control programs
of the CPU 1. The data ROM 3c or external memory 11
stores various data used in document processing and the like.

[0043] The keyboard controller (KBC) 5 controls key
inputs from the keyboard 9 and pointing device (not shown).
The CRT controller (CRTC) 6 controls display on the CRT
display (CRT) 10. The disk controller (DKC) 7 controls
access to the external memory 11. The printer controller
(PRTC) 8 is connected to the printer 1500 via a bi-direc-
tional interface 21, and executes communication control
processing with the printer 1500. The keyboard 9 has
various keys.
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[0044] The CRT display (CRT) 10 displays figures, image
characters, tables, and the like. The external memory 11 is
realized by a hard disk (HD), floppy disk (FD), and the like,
and stores boot programs, various applications, font data,
user files, edit files, printer control command generation
programs (to be referred to as printer drivers), and the like.

[0045] The above-described CPU 1, RAM 2, ROM 3,
keyboard controller (KBC) 5, CRT controller (CRTC) 6,
disk controller (DKC) 7, and printer controller (PRTC) 8 are
arranged on a computer control unit 2000.

[0046] The structures of the respective components of the
printer 1500 will be described in detail. A CPU 12 is a
central processing unit for integrally controlling respective
devices connected to a system bus 15, and outputs image
signals as output information to a printer unit (printer
engine) 17 on the basis of control programs and the like
stored in a program ROM 13b of a ROM 13 or control
programs and the like stored in an external memory 14. The
CPU 12 can control communication processing with the host
computer 3000 via an input unit 18 to notify the host
computer 3000 of internal information of the printer 1500
and the like.

[0047] ARAM 19 functions as a main memory, work area,
and the like for the CPU 12, and the memory capacity of the
RAM 19 can be expanded by an option RAM to be con-
nected to an expansion port. Note that the RAM 19 is used
as an output information mapping area, environment data
storage area, NVRAM, and the like. The ROM 13 comprises
a font ROM 134, the program ROM 13b, and a data ROM
13c. The font ROM 13a stores font data and the like used to
generate output information. The program ROM 13b stores
control programs and the like for the CPU 12. The data
ROM 13c stores information used in the host computer
3000, the same as the external memory 14.

[0048] The input unit 18 allows exchanging data between
the printer 1500 and host computer 3000 via the bi-direc-
tional interface 21. A printing unit interface (I/F) 16 allows
exchanging data between the CPU 12 and printer unit 17. A
memory controller (MC) 20 controls access to the external
memory 14. The printer unit 17 performs print operation
under the control of the CPU 12. An operation unit 1501
comprises switches for various operations, display means
(e.g., an LED indicator), and the like.

[0049] The external memory 14 is realized by a hard disk
(HD), IC card, and the like, and is optionally connected to
the printer 1500. The external memory 14 stores font data,
emulation programs, form data, and the like, and is accessed
under the control of the memory controller (MC) 20. Note
that the external memory 14 is not limited to one, and the
printer 1500 can use a plurality of external memories 14.
That is, the printer 1500 can be connected to a plurality of
external memories 14 such as an optional card storing
specific fonts to be used in addition to internal fonts, and an
external memory storing programs for interpreting the
printer control languages of different language systems.
Further, the printer 1500 may adopt an NVRAM to store
printer mode setting information from the operation unit
1501.

[0050] The above-described CPU 12, RAM 19, ROM 13,
input unit 18, printing unit interface (I/F) 16, and memory
controller (MC) 20 are arranged on a printer control unit
1000.
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[0051] FIG. 2 is a block diagram showing the arrange-
ment of typical print processing in the host computer con-
nected to a printing apparatus such as a printer directly or via
a network. In FIG. 2, an application 201, graphic engine
202, printer driver 203, and system spooler 204 exist as files
saved in the external memory 11 in FIG. 1, and serve as
program modules executed by loading them to the RAM 2
by an OS or modules using these modules in execution.

[0052] The application 201 and printer driver 203 can be
additionally stored in an HD serving as an external memory
11 from an FD or CD-ROM serving as another external
memory 11 or via a network (not shown). The application
201 saved in the external memory 11 is loaded to the RAM
2 and then executed. In printing data from the application
201 by the printer 1500, data is output (drawn) using the
graphic engine 202 which is similarly loaded to the RAM 2
and can be executed.

[0053] The graphic engine 202 similarly loads the printer
driver 203 prepared for each printing apparatus from the
external memory 11 to the RAM 2, and sets an output from
the application 201 to the printer driver 203. The graphic
engine 202 transforms a GDI (Graphic Device Interface)
function received from the application 201 into a DDI
(Device Driver Interface) function, and outputs the DDI
function to the printer driver 203. Based on the DDI function
received from the graphic engine 202, the printer driver 203
converts a print instruction into a control command, such as
a PDL (Page Description Language), which the printer can
recognize. The converted printer control command is output
as print data to the printer 1500 through the bi-directional
interface 21 via the system spooler 204 loaded to the RAM
2 by the OS.

[0054] The print control system according to this embodi-
ment has the print system of the host computer 3000 shown
in FIG. 2, and in addition an arrangement of temporarily
spooling print data from an application by intermediate code
data.

[0055] FIG. 3 shows the modified arrangement of the
system in FIG. 2 in which a spool file 303 made up of
intermediate codes is temporarily generated in transmitting

a print instruction from the graphic engine 202 to the printer
driver 203.

[0056] In the system of FIG. 2, the application 201 is
released from print processing after the printer driver 203
converts all print instructions from the graphic engine 202
into control commands for the printer 1500.

[0057] To the contrary, in the system of FIG. 3, the
application 201 is released from print processing after a
spooler 302 converts all print instructions into intermediate
code data and outputs the intermediate code data to the spool
file 303. In general, the processing time is shorter in the
latter system. The system shown in FIG. 3 can process the
contents of the spool file 303. This can realize a more
advanced function than the function of the application, such
as N-up processing of reducing a plurality of pages onto one
page, in addition to simple enlargement/reduction process-
ing for print data from the application.

[0058] To process print data, a user performs settings from
a window provided by the printer driver 203, and the printer
driver 203 saves the set contents in the RAM 2 or external
memory 11.
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[0059] Details in FIG. 3 will be explained. As shown in
FIG. 3, in this expanded processing system, a dispatcher 301
receives a print instruction from the graphic engine 202.
When the print instruction received by the dispatcher 301
from the graphic engine 202 is one issued by the application
201 to the graphic engine 202, the dispatcher 301 loads the
spooler 302 stored in the external memory 11 into the RAM
2, and transmits the print instruction not to the printer driver
203 but to the spooler 302.

[0060] The spooler 302 converts the received print instruc-
tion into intermediate codes, and outputs them to the spool
file 303. Also, the spooler 302 obtains, from the printer
driver 203, process settings concerning print data set in the
printer driver 203, and saves the settings in the spool file
303. Note that the spool file 303 is generated as a file in the
external memory 11, but may be generated in the RAM 2.
Further, the spooler 302 loads a spool file manager 304
stored in the external memory 11 to the RAM 2, and notifies
the spool file manager 304 of the generation status of the
spool file 303.

[0061] The spool file manager 304 determines whether or
not printing can be performed in accordance with the
contents of the process settings concerning the print data
saved in the spool file 303. When the spool file manager 304
determines that printing can be performed using the graphic
engine 202, the spool file manager 304 loads a despooler 305
stored in the external memory 11 into the RAM 2, and
instructs the despooler 305 to perform print processing of
the intermediate codes described in the spool file 303.

[0062] The despooler 305 processes the intermediate
codes included in the spool file 303 in accordance with the
contents of the process settings included in the spool file
303, and outputs the processed codes via the graphic engine
202 again. When the print instruction received by the
dispatcher 301 from the graphic engine 202 is one issued
from the despooler 305 to the graphic engine 202, the
dispatcher 301 transmits a print instruction not to the spooler
302 but to the printer driver 203. The printer driver 203
generates a printer control command and outputs it to the
printer 1500 via the system spooler 204.

[0063] FIG. 4 is a sectional view showing the internal
structure of the printer 1500 (laser beam printer; to be
referred to as an LBP hereinafter) according to this embodi-
ment.

[0064] In the printer 1500, an LBP main body 740 for
forming an image on a print sheet serving as a print medium
based on a supplied printer control command and the like
comprises the printer control unit 1000, the operation unit
1501, a laser driver 702, a semiconductor laser 703, a rotary
polygon mirror 705, an electrostatic drum 706, a developing
unit 707, a sheet cassette 708, convey rollers 710, an
external memory 711, a face-down media discharge portion
715, and delivery tray 716.

[0065] The structures and operations of the respective
components will be described in detail. The printer control
unit 1000 controls the entire LBP main body 740 and
analyzes character pattern information and the like. The
printer control unit 1000 mainly converts a printer control
command into a video signal, and outputs the signal to the
laser driver 702. The printer control unit 1000 is optionally
connected to the external memory 711 for supplying font
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data, an emulation program of a page description language,
and the like. The operation unit 1501 has operation switches,
display means (e.g., an LED indicator), and the like, as
described above.

[0066] The laser driver 702 is a circuit for driving the
semiconductor laser 703, and turns on/off a laser beam 704
emitted by the semiconductor laser 703 in accordance with
an input video signal. The semiconductor laser 703 emits a
laser beam to the rotary polygon mirror 705. The rotary
polygon mirror 705 oscillates the laser beam 704 right and
left to scan the electrostatic drum 706. Scanning of the laser
beam 704 forms an electrostatic latent image of a character
pattern on the surface of the electrostatic drum 706.

[0067] The developing unit 707 surrounds a portion of the
electrostatic drum 706, and develops the electrostatic latent
image. After developing, the image is transferred onto a
print sheet. The sheet cassette 708 stores, e.g., cut sheets as
print sheets. A pickup roller 709 and the convey rollers 710
feed a print cut sheet in the sheet cassette 708 into the LBP
main body 740, and supply the sheet to the electrostatic
drum 706. In this case, a print cut sheet can also be supplied
from a manual feed tray (not shown) attached to the upper
surface of the lid of the sheet cassette 708.

[0068] A fixing unit 712 heats the toner image transferred
to a print cut sheet to fix the image onto the print cut sheet.
When a switching wedge 713 is positioned up, the print
sheet having the image is discharged from a face-up media
discharge portion 714 to the delivery tray 716 with the print
surface facing up. When the wedge 713 is positioned down,
the print sheet is discharged from the face-down media
discharge portion 715 with the print surface facing down.

[0069] FIG. 5 is a flow chart showing page-unit save
processing in generating the spool file 303 in the spooler
302.

[0070] In step S501, the spooler 302 accepts a print
request from the application. In the application, a dialog, like
the one shown in FIG. 6, for inputting print settings is
displayed, and print settings input from this dialog are
outputted by the printer driver to the spooler 302. The setting
input dialog shown in FIG. 6 includes, e.g., a setting item,
like an item 801, for determining the number of logical
pages to be laid out on one physical page.

[0071] Instep S502, the spooler 302 checks whether or not
the accepted print request is a job start request. If YES in
step S502, the spooler 302 shifts to step S503 to create a
spool file 303 for temporarily storing intermediate data. The
spooler 302 notifies the spool file manager 304 of the
progress of print processing in step S504, and initializes the
page number counter of the spooler 302 to one in step S505.
The spool file manager 304 reads the job information and
process settings of the job being printed from the spool file
303, and stores them.

[0072]
$506.

[0073] Instep S506, the spooler 302 checks whether or not
the accepted request is a job end request. If NO in step S506,
the spooler 302 advances to step S507 to check whether or
not the request is page feed. If YES in step S507, the spooler
302 advances to step S508 to notify the spool file manager

If NO in step S502, the spooler 302 shifts to step
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304 of the progress of print processing. Then, the spooler
302 increments the page number counter.

[0074] If NO in step S507, the spooler 302 shifts to step
S509 to prepare for a write of the intermediate file.

[0075] In step S510, the spooler 302 performs conversion
processing for storing the print request in the spool file 303.
In step S511, the spooler 302 writes in the spool file 303 the
print request converted in step S510. The spooler 302 returns
to step S501 to accept a print request from the application
again. The spooler 302 continues a series of processes from
step S501 to S511 until it receives a job end request from the
application. If YES in S506, all print requests from the
application are complete. Thus, the spooler 302 advances to
step S512 to notify the spool file manager 304 of the
progress of print processing, and end the processing.

[0076] FIG. 7 is a flow chart showing detailed control
between generation process of the spool file 303 and print
data generation process (to be described below) in the spool
file manager 304.

[0077] In step S601, the spool file manager 304 accepts a
progress notification of print processing from the spooler
302 or despooler 305.

[0078] In step S602, the spool file manager 304 checks
whether or not the progress notification is a print start
notification received from the spooler 302 in step S504
described above. If YES in step S602, the spool file manager
304 advances to step S603 to read print process settings from
the spool file 303 and start managing the job. If NO in step
S602, the spool file manager 304 advances to step S604 to
check whether or not the progress notification is a print end
notification, by which the spooler 302 notify an end of print
of one logical page, in step S508. If YES in step S604, the
spool file manager 304 shifts to step S605 to store logical
page information of the logical page. In step S606, the spool
file manager 304 checks whether or not printing of one
physical page can start with respect to n logical pages having
been spooled at this time. If YES in step S606, the spool file
manager 304 advances to step S607 to determine a physical
page number from the number of logical pages assigned to
one physical page to be printed.

[0079] As for calculation of a physical page, for example,
if process settings represent that four logical pages are laid
out on one physical page, the first physical page can be
printed when the fourth logical page is spooled, and the
second physical page can be printed when the eighth logical
page is spooled.

[0080] Even if the total number of logical pages is not a
multiple of the number of logical pages to be laid out on one
physical page, logical pages to be laid out on one physical
page can be determined by a spool end notification in step
S512.

[0081] Instep S608, the spool file manager 304 notifies the
despooler 305 by a format as shown in FIG. 8 of information
such as logical page numbers constituting a physical page
which can be printed, and the physical page number. Sub-
sequently, the spool file manager 304 returns to step S601 to
wait for a next notification. In this embodiment, when one
page of print data is spooled, i.e., logical pages constituting
one physical page are spooled, print processing can start
even if all print jobs have not been spooled.
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[0082] If NO in step S604, the spool file manager 304
shifts to step S609 to check whether or not the progress
notification is a job end notification received from the
spooler 302 in step S512 described above. If YES in step
S609, the spool file manager 304 advances to step S606; if
NO in step S609, to step S610 to check whether or not the
accepted notification is a print end notification of one
physical page from the despooler 305. If YES in step S610,
the spool file manager 304 shifts to step S611 to check
whether or not all physical pages, set in process settings,
have been printed. If YES in step S611, the spool file
manager 304 shifts to step S612 to notify the despooler 305
of the completion of printing; if NO in step S611, to step
S606. The despooler 305 in this embodiment assumes that
the number of physical pages to be simultaneously printed is
1.

[0083] If NO in step S610, the spool file manager 304
shifts to step S613 to check whether or not the accepted
notification is a print end notification from the despooler
305. If YES in S613, the spool file manager 304 advances to
step S614 to delete the spool file 303 and end the processing.
If NO 1in step S613, the spool file manager 304 advances to
step S615 to perform the other normal processing and wait
for a next notification.

[0084] FIG. 9 is a flow chart showing print data genera-
tion process in the despooler 305 in detail.

[0085] The despooler 305 reads out necessary information
from the spool file 303 to generate print data in accordance
with a print request from the spool file manager 304. The
generated print data is transferred to the printer according to
the method described above with reference to FIG. 3.

[0086] In generating print data, the despooler 305 receives
a notification from the spool file manager 304 in step S701.
In step S702, the despooler 305 checks whether or not the
input notification is a job end notification. If YES in step
S702, the despooler 305 shifts to step S703 to notify the
spool file manager 304 of the processing end notification of
the despooler 305 and end the processing. If NO in step
S702, the despooler 305 shifts to step S704 to check whether
or not a print start request of one physical page in step S608
is received. If YES in step S704, the despooler 305 shifts to
step S705 to read and print information necessary for
generating print data of a designated physical page from the
spool file 303 and information shown in FIG. 8 transferred
from the spool file manager 304. In the print processing, the
despooler 305 converts a print request instruction stored in
the spool file 303 into a format which the graphic engine 202
can recognize, and transfers the converted instruction. In
process settings of laying out a plurality of logical pages on
one physical page, in this embodiment, the despooler 305
converts the instruction in consideration of a reduction
layout in this step. At this time, the despooler 305 reads the
page number addition information saved in the spool file 303
in a format as shown in FIG. 8, and adds a page number to
a predetermined position.

[0087] If necessary print processing is complete, the
despooler 305 notifies in step S706 the spool file manager
304 that print data of one physical page has been generated.
Then, the despooler 305 returns to step S701 to wait for a
next notification.

[0088] If NO in step S704, the despooler 305 shifts to step
S707 to perform the other normal processing, and returns to
step S701 to wait for a next notification.
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[0089] FIG. 10 is a flow chart showing print processing
extracted from the processes of the spool file manager and
despooler in FIGS. 7 and 9. The same step numbers as in
FIGS. 6 and 7 denote the same steps in FIG. 10. To put it
briefly, print processing can be expressed by the following
steps.

[0090] The flow shifts to step S705 to repeat print pro-
cessing for respective physical pages until the end of print-
ing is determined in step S613. If YES in step S613, the
spool file is deleted in step S614, and the processing ends.

[0091] FIG. 11 is a flow chart showing the case of
practicing the printing method of the present invention in
conventional print processing. To avoid the printer limit, the
printer limit must be assumed. This embodiment assumes a
printer which ignores designation of the number of copies
exceeding the printer limit, and rounds the designated num-
ber of copies to the printer limit number of copies.

[0092] In step S1101, a user-designated number (UNum)
of copies is obtained. This value is generally set on a print
dialog displayed in printing data from an application.

[0093] In step S1102, a printer limit number (PNum) of
copies is obtained. When this value is unique to a printer, a
table for a printer name and the limit number of copies is
prepared, and the table is looked up based on a target output
printer name to obtain the unique value. Alternatively, if the
printer and host can communicate with each other, the host
inquires the printer before printing to obtain the unique
value. The unique value may be obtain with information for
notifying the absence of sheets in the printer.

[0094] The flow shifts to step S1103 to compare the
user-designated number of copies with the printer limit. If
the user-designated number of copies falls within the printer
limit as a result of comparison, the printer limit need not be
considered. Hence, the flow shifts to step S1104 to perform
normal print processing. This step S1104 corresponds to
processing from A to B in FIG. 10.

[0095] If the user-designated number of copies exceeds
the printer limit, the flow advances to step S1105 to perform
special processing in order to avoid the printer limit.

[0096] FIG. 12 is a flow chart for explaining special
processing for avoiding the printer limit in step S1105 of
FIG. 11.

[0097] In this embodiment, since only up to PNum copies
can be printed at maximum by one print job, printing must
be repeated a plurality of number of times in order to print
the user-designated number of copies.

[0098] In step S1201, a number J of print jobs is calcu-
lated. The number of print jobs is the quotient (raising
decimals to the next whole number) of UNum by PNum.

[0099] In step S1202, a loop counter I for repeating
printing by the number J of print jobs is initialized.

[0100] In step S1203, the counter I is compared with the
number J of print jobs. If the counter I does not reach the
number J of print jobs, the flow shifts to processing from
step S1206 to S1208.

[0101] In step S1206, print data obtained by one despool
operation is printed by PNum copies as the upper printer
limit. This print processing has been described with refer-
ence to FIGS. 1 to 11.
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[0102] After all print data are printed, the printer is noti-
fied in step S1207 that the print job ends temporarily, and
printing ends temporarily.

[0103] At the same time, the print counter I is incremented
by one in step S1208, and the flow returns to step S1203.

[0104] Until I exceeds J, i.e., printing of PNum copies is
executed (J-1) times, processing from step S1206 to S1208
is repeated.

[0105] If the final job (Jth job) is determined in step
S1203, the flow advances to step S1204 to calculate the final
number of copies. Since PNum x (J-1) copies have already
been output at that time, the final number of copies is set to
N as the remainder of division of UNum by PNum.

[0106] The flow shifts to step S1205 to print N copies by
the Jth print job, and the printing ends.

[0107] Ttis also possible that, in dividing UNum by PNum
in calculation of step S1201, a quotient J1 and remainder N1
are obtained, processing from step S1206 to S1208 is
repeated only J1 times (J1 print jobs each for PNum copies
are generated), and a print job for N1 copies are generated.

[0108] FIG. 13 shows an example of processing in the first
embodiment when the printer limit is 10 copies, and a user
designates 24 copies in printing a 3-page document. The
number J of print jobs is 3 by rounding up 24/10=2.4. In the
first and second print jobs, 10 copies as the upper printer
limit are designated and printed. In the final, third print job,
four copies as the remainder of division of 24 by 10 are
designated and printed.

[0109] In FIG. 12, the number of copies in the final print
job is special and set to N. However, the N copies may be
printed in the first print job or intermediate print job.

[0110] This processing makes it possible to print the
designated number of copies exceeding the printer limit
number of copies. When the user prints a plurality of copies
in this arrangement while designating punching, the user-
designated number of copies can be obtained while being
punched regardless of the printer limitation.

[0111] When the user designates to sort a plurality of
copies in units of copies in this arrangement, the user-
designated number of copies can be sorted in units of copies
regardless of the printer limitation.

[0112] When the user prints a plurality of copies in this
arrangement while designating another sorting, sorted cop-
ies desired by the user can be obtained regardless of the
printer limitation.

[0113] (Second Embodiment)

[0114] In the printer system according to the first embodi-
ment, when a user designates and prints the number of
copies exceeding the printer limit, the number of copies
designated to repeat printing J times is set to the printer limit
number of copies. When processing explained in the first
embodiment is executed using a printer which has a plurality
of media discharge ports and performs printing in units of
copies by switching the media discharge ports, the printer
limit number of copies is generally equal to the number of
media discharge ports. In this case, for example, to print 24
copies by a printer having 10 media discharge ports, three
copies are discharged to each of media discharge ports 1 to
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4, and two copies are discharged to each of media discharge
ports 5 to 10, as shown in FIG. 14. In many cases, however,
occupying all the media discharge ports is undesirable. For
example, some media discharge ports may be already occu-
pied by other print jobs, or a hybrid machine must keep some
media discharge ports free for facsimile reception.

[0115] For this reason, print processing of avoiding occu-
pation of media discharge ports is also preferable. FIG. 15
is a flow chart showing this print processing. Since most of
processing in FIG. 15 is the same as that shown in FIG. 12,
the same reference numerals denote the same steps, and a
description thereof will be omitted. Further, since the
arrangement and operation except for this processing are the
same as in the first embodiment, a description thereof will be
omitted.

[0116] The number J of print jobs is calculated in step
S1201, and then the number of copies is calculated in step
S1501. In this case, a value obtained by rounding up to one
decimal place of UNum/J is defined as the number N1
copies, and printing of N1 copies is repeated (J-1) times.

[0117] In step S1206, only N1 copies calculated in step
S1501 are printed. In step S1204, a value N2 calculated by
N2=UNum-N1x(J-1) is defined as the number of copies to
be printed last.

[0118] Similar to the first embodiment, when a user des-
ignates 24 copies for a printer limit of 10 copies, J-3,
N1-24/3=8, and N2=24-8x(3-1)=8. As a result, only eight
media discharge ports are occupied at most, as shown in
FIG. 16.

[0119] In this manner, variations of the algorithms for
designating the number of print jobs and the number of
copies per print job also fall within the spirit and scope of the
present invention.

[0120] (Third Embodiment)

[0121] In both the first and second embodiments, a user-
recognized print unit is equal to a unit of one actual print job
(both the units include 1, 2, and 3). Alternatively, an algo-
rithm shown in the flow chart of FIG. 17 may be adopted as
the third embodiment. The remaining arrangement and
operation are the same as in the first embodiment, a descrip-
tion thereof will be omitted.

[0122] In step S1801, the repetitive number of print jobs,
i.e., the number of despool operations is calculated. In this
case, the number of despool operations is set to a quotient
(omitting decimals) obtained by dividing a user-designated
number of copies by the limit number of copies printable by
one print job of the printer.

[0123] In step S1802, print data despooled by the number
of despool operations calculated in step S1801 is set as one
copy. A job designating to print the print data by the printer
limit number of copies is transferred to the printer to cause
the printer to print the print data.

[0124] In step S1803, the difference between the total
number of copies (the number of actual copies: N1xPNum)
printed in step S1802, and the user-designated number
(UNum) of copies is calculated.

[0125] In step S1804, a job designating the calculated
difference for print data by one despool operation is trans-
ferred to the printer to cause the printer to print the print data
again.
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[0126] The case in which a user designates 30 copies of a
3-page document, and the printer limit is 10 copies will be
exemplified. The number of despool operations is 30/10=3.
After designating 10 copies as the printer limit, the host
transfers one print unit of 1, 2,3, 1, 2, 3, 1, 2, and 3 serving
as print data by three despool operations, as shown in FIG.
18. That is, the print unit is changed to 9 pages, 9-page print
data is set as one unit, and 10 copies are printed.

[0127] In this way, the print unit is changed to a format
different from the original data unit (unit of spooled print
data), and then print processing is performed to avoid the
printer limit. This also falls within the spirit and scope of the
present invention.

[0128] Note that the third embodiment assumes that the
same print data is not repetitively spooled, and a user-
recognized print unit is equal to a spooled print unit.
Alternatively, the print unit may be changed by changing not
the number of despool operations but spooled data.

[0129] In calculating the number of despool operations in
step S1801, a user-designated number of copies is divided
by the printer limit number of copies. As described in the
second embodiment, the number of despool operations may
be calculated by dividing the user-designated number of
copies by the printer limit number of copies or less. In this
case, the user-designated number of copies may be divided
by the number of media discharge ports substantially dis-
chargeable so long as the limit number is the number of
media discharge ports.

[0130] (Fourth Embodiment)

[0131] The first embodiment uses the number of media
discharge ports as the limit of a printer having a plurality of
media discharge ports. In practice, the number of physical
media discharge ports may be different from the printer
limit.

[0132] For example, when three media discharge ports are
used by another print job in a printer having 10 media
discharge ports, the number of actually usable media dis-
charge ports is seven.

[0133] When a user designates usable media discharge
ports, the number of designated media discharge ports is the
printer limit.

[0134] In these cases, information on the positions of
usable media discharge ports must be obtained in obtaining
the printer limit. When a user limits the user of media
discharge ports, media discharge ports used for printing can
be obtained using a table which is looked up for usable
media discharge ports from a user name.

[0135] Designation of media discharge ports in printing
can be controlled using a method such as a conventional one
using a job command language.

[0136] (Other Embodiments)

[0137] As far as the functions of the present invention are
executed, the present invention may be applied to an appa-
ratus comprising a single device (e.g., a copying machine,
printer, or facsimile apparatus), a system constituted by a
plurality of devices (e.g., a host computer, interface device,
reader, and printer), or a system which performs processing
while being connected via a network such as a LAN (Local
Area Network) or WAN (Wide Area Network).
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[0138] The object of the present invention is realized even
by causing a computer (or a CPU or MPU) of a system or
apparatus to read out and execute program codes stored in a
storage medium storing software program codes for realiz-
ing the functions of the above-described embodiments.

[0139] In this case, the program codes read out from the
storage medium realize the functions of the above-described
embodiments by themselves, and the storage medium stor-
ing the program codes constitutes the present invention.

[0140] As a storage medium for supplying the program
codes, a floppy disk, hard disk, optical disk, magnetooptical
disk, CD-ROM, CD-R, magnetic tape, nonvolatile memory
card, ROM, or the like can be used.

[0141] The functions of the above-described embodiments
are realized not only when the readout program codes are
executed by the computer but also when the OS (Operating
System) running on the computer performs part or all of
actual processing on the basis of the instructions of the
program codes.

[0142] The functions of the above-described embodiments
are also realized when the program codes read out from the
storage medium are written in the memory of a function
expansion board inserted into the computer or a function
expansion unit connected to the computer, and the CPU of
the function expansion board or function expansion unit
performs part or all of actual processing on the basis of the
instructions of the program codes.

[0143] As many apparently widely different embodiments
of the present invention can be made without departing from
the spirit and scope thereof, it is to be understood that the
invention is not limited to the specific embodiments thereof
except as defined in the appended claims.

What is claimed is:
1. A print control method comprising:

a designation step for designating the number of copies by
a user;

a recognition step for recognizing a limit number of
copies printable by one print operation; and

a print control step for generating a job so as to make the
number of copies printed by one job be not more than
the limit number of copies recognized in the recogni-
tion step.

2. The method according to claim 1, wherein the print
control step comprises generating a plurality of jobs so as to
make the total number of copies printed by respective jobs
equal to the number of copies designated in the designation
step.

3. The method according to claim 2, wherein the print
control step comprises:

a comparison step of comparing a designated number
UNum of copies designated by the user in the desig-
nation step with a limit number PNum of copies
recognized in the recognition step; and

a job generation step of, when the designated number
UNum of copies is larger than the limit number PNum
of copies as a result of comparison in the comparison
step, generating N1 jobs for printing the limit number
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PNum of copies and one job for printing N2 copies on
the basis of a quotient N1 and remainder N2 of division
of UNum by PNum.

4. The method according to claim 3, wherein the job
generation step comprises, when the designated number
UNum of copies is larger than the limit number PNum of
copies as a result of comparison between the designated
number UNum of copies and the limit number PNum of
copies, calculating the quotient N1 and remainder N2 of
division of UNum by PNum, and when N2 is not O,
generating (N1+1) jobs for printing N3 copies and one job
for printing N4 copies on the basis of a quotient N3 and
remainder N4 of division of UNum by (N1+1).

5. The method according to claim 1, wherein the desig-
nation step comprises allowing the user to further designate
print data, and

a print control step comprises:

a print data generation step for combining a plurality of
print data designated by the user in the designation
step to generate one pseudo print data; and

a job generation step for generating a job for printing

the limit number of copies of the pseudo print data.

6. The method according to claim 5, wherein the print
control step comprises:

a comparison step for comparing the designated number
UNum of copies designated by the user in the desig-
nation step with the limit number PNum of copies
recognized in the recognition step; and

a job generation step for, when the designated number
UNum of copies is larger than the limit number PNum
of copies as a result of comparison in the comparison
step, generating pseudo print data having a run length
N1 of print data designated by the user in the desig-
nation step on the basis of a quotient N1 and remainder
N2 of division of UNum by PNum, and generating one
job for printing PNum copies of the pseudo print data
and one job for printing N2 copies of the print data
designated by the user.

7. The method according to claim 1, wherein the limit
number of copies is the number of media discharge ports of
a printer.

8. The method according to claim 1, wherein the limit
number of copies is the number of available media discharge
ports out of all media discharge ports of a printer.

9. The method according to claim 1, wherein the desig-
nation step comprises allowing the user to designate a media
discharge port, and the limit number of copies is the number
of media discharge ports designated by the user in the
designation step.

10. A print control apparatus comprising:

designation means for designating the number of copies
by a user;

recognition means for recognizing a limit number of
copies printable by one print operation; and

print control means for dividing print data designated by
said designation means into a plurality of jobs each for
printing a number of copies not more than the limit
number of copies recognized by said recognition
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means, and controlling printing so as to print the
number of copies designated by said designation means
by the plurality of jobs.
11. The apparatus according to claim 10, wherein said
print control means comprises:

comparison means for comparing a designated number
UNum of copies designated by the user by said desig-
nation means with a limit number PNum of copies
recognized by said recognition means; and

job generation means for, when the designated number
UNum of copies is larger than the limit number PNum
of copies as a result of comparison by said comparison
means, dividing UNum by PNum to obtain a quotient
N1 and remainder N2, and generating N1 jobs for
printing the limit number PNum of copies and one job
for printing N2 copies.

12. The apparatus according to claim 11, wherein when
the designated number UNum of copies is larger than the
limit number PNum of copies as a result of comparison
between the designated number UNum of copies and the
limit number PNum of copies, said job generation means
calculates the quotient N1 and remainder N2 of division of
UNum by PNum, and when N2 is not 0, generates (N1+1)
jobs for printing N3 copies and one job for printing N4
copies on the basis of a quotient N3 and remainder N4 of
division of UNum by (N1+1).

13. The apparatus according to claim 10, wherein the limit
number of copies is the number of media discharge ports of
a printer.

14. The apparatus according to claim 10, wherein the limit
number of copies is the number of available media discharge
ports out of all media discharge ports of a printer.

15. The apparatus according to claim 10, wherein said
designation means allows the user to designate a media
discharge port, and the limit number of copies is the number
of media discharge ports designated by the user by said
designation means.

16. A print control apparatus comprising:

designation means for designating print data and the
number of copies of the print data by a user;

recognition means for recognizing a limit number of
copies printable by one print operation; and

print control means for combining a plurality of print data
designated by the user by said designation means to
generate one pseudo print data, and generating a job for
printing the limit number of copies of the pseudo print
data.
17. The apparatus according to claim 16, wherein said
print control means comprises:

comparison means for comparing a designated number
UNum of copies designated by the user by said desig-
nation means with a limit number PNum of copies
recognized by said recognition means; and

job generation means for, when the designated number
UNum of copies is larger than the limit number PNum
of copies as a result of comparison by said comparison
means, generating pseudo print data having a run
length N1 of print data designated by the user by said
designation means on the basis of a quotient N1 and
remainder N2 of division of UNum by PNum, and
generating one job for printing PNum copies of the
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pseudo print data and one job for printing N2 copies of
the print data designated by the user.

18. The apparatus according to claim 16, wherein the limit
number of copies is the number of media discharge ports of
a printer.

19. The apparatus according to claim 16, wherein the limit
number of copies is the number of available media discharge
ports out of all media discharge ports of a printer.

20. The apparatus according to claim 16, wherein said
designation means allows the user to designate a media
discharge port, and the limit number of copies is the number
of media discharge ports designated by the user by said
designation means.

21. A computer-readable memory storing a control pro-
gram for controlling printing by a printer, comprising:

a code of the input program of inputting the number of
copies designated by a user;

a code of the recognition program of recognizing a limit
number of copies printable by one print operation; and

a code of the print control program of dividing print data
into a plurality of jobs each for printing a number of
copies not more than the limit number of copies rec-
ognized by the recognition program, and controlling
printing.

22. The memory according to claim 21, wherein the print

control program comprises:

the comparison program of comparing a designated num-
ber UNum of copies designated by the user by the
designation program with a limit number PNum of
copies recognized by the recognition program; and

the job generation program of, when the designated
number UNum of copies is larger than the limit number
PNum of copies as a result of comparison by the
comparison program, generating N1 jobs for printing
the limit number PNum of copies and one job for
printing N2 copies on the basis of a quotient N1 and
remainder N2 of division of UNum by PNum.

23. The memory according to claim 21, wherein the job
generation program comprises, when the designated number
UNum of copies is larger than the limit number PNum of
copies as a result of comparison between the designated
number UNum of copies and the limit number PNum of
copies, calculating a quotient N1 and remainder N2 of
division of UNum by PNum, and when N2 is not O,
generating (N1+1) jobs for printing N3 copies and one job
for printing N4 copies on the basis of a quotient N3 and
remainder N4 of division of UNum by (N1+1).

24. The memory according to claim 21, wherein the limit
number of copies is the number of all media discharge ports
of a printer.

25. The memory according to claim 21, wherein the limit
number of copies is the number of effective media discharge
ports out of all media discharge ports of a printer.

26. The memory according to claim 21, wherein the
designation program comprises allowing the user to desig-
nate a media discharge port, and the limit number of copies
is the number of media discharge ports designated by the
user by the designation program.

27. A computer-readable memory storing a control pro-
gram for controlling printing by a printer, comprising:
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a code of the input program of inputting print data and the
number of copies of the print data designated by a user;

a code of the recognition program of recognizing a limit
number of copies printable by one print operation; and

a code of the print control program of combining a
plurality of print data designated by the user by the
designation program to generate one pseudo print data,
and generating a job for printing the limit number of
copies of the pseudo print data.

28. The memory according to claim 27, wherein the print

control program comprises:

the comparison program of comparing a designated num-
ber UNum of copies designated by the user by the
designation program with a limit number PNum of
copies recognized by the recognition program; and

the job generation program of, when the designated
number UNum of copies is larger than the limit number
PNum of copies as a result of comparison by the
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comparison program, generating pseudo print data hav-
ing a run length N1 of print data designated by the user
by the designation program on the basis of a quotient
N1 and remainder N2 of division of UNum by PNum,
and generating one job for printing PNum copies of the
pseudo print data and one job for printing N2 copies of
the print data designated by the user.

29. The memory according to claim 27, wherein the limit
number of copies is the number of media discharge ports of
a printer.

30. The memory according to claim 27, wherein the limit
number of copies is the number of available media discharge
ports out of all media discharge ports of a printer.

31. The memory according to claim 27, wherein the
designation program comprises allowing the user to desig-
nate a media discharge port, and the limit number of copies
is the number of media discharge ports designated by the
user by the designation program.
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