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(57) ABSTRACT 

Print data is stored into a spool device and a predetermined 
number of copies are printed. A siZe (ADsiZe) of print data 
is compared With a memory capacity (SDsiZe) of the spool 
device. When the siZe of print data exceeds a capacity of the 
spool device, the print data is divided into a plurality of print 
jobs on a page unit basis so that the print data lies Within the 
memory capacity. The number of copies is designated for 
each of the divided print jobs, the print jobs are sequentially 
stored into the spool device, and the designated number of 
copies of each print job are printed, respectively. 
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PRINT PROCESSING METHOD AND APPARATUS 
AND STORAGE MEDIUM STORING PROGRAM 

CODES FOR EXECUTING ITS METHOD 
THEREIN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to print processing 
method and apparatus and, more particularly, to print pro 
cessing method and apparatus for storing print data into a 
spool device, designating the number of copies, and print 
ing. The invention further relates to a storage medium in 
Which program codes to execute the print processing method 
have been stored. 

[0003] 2. Related Background Art 

[0004] In the recent information oriented age, since a 
necessity to process a large amount of information occurs, it 
is required to reduce the processing time. For this purpose, 
even in a printing system, a countermeasure such as instal 
lation of a spool device, use of a plurality of sheet ejection 
ports, or the like is taken. 

[0005] Hitherto, in case of printing a plurality of copies of 
data of a plurality of pages to a print output apparatus 
(printer) by using an information processing system (host), 
the print data is transferred to the printer only the number of 
times as many as the designated number of copies. For 
example, in case of outputting three copies of a document of 
three pages, as shoWn in FIG. 4, the data of pages 1 to 3 is 
transferred from the host to the printer three times, thereby 
printing a predetermined number of copies of the print data. 
HoWever, in the case Where a siZe of data of pages 1 to 3 is 
equal to 100 kB (kilobytes), in order to realiZe an output of 
a copy unit as shoWn in FIG. 4, the data of total 300 kB is 
transferred, so that it takes a printing time and an ef?ciency 
is loW. 

[0006] To raise a printing ef?ciency by improving it, 
hitherto, a spool device to store the print data is provided for 
the printer, the data of, for example, pages 1 to 3 is once 
transferred from the host, and the printer uses the data stored 
in the spool device a plurality of number of times (three 
times in the example of FIG. 4), thereby realiZing the output 
of the copy unit. 

[0007] An information processing and the making of a 
document in the host are prevailing and it is demanded to 
print a large quantity of copies. In the printer, therefore, as 
shoWn in FIG. 5, a construction in Which a plurality of paper 
feed ports and a plurality of sheet ejection ports are provided 
and the installation of the spool device are being progressed 
so that a large number of sheets can be handled. To effec 
tively use the printing process of the copy unit in such a 
printer, it is insuf?cient to use only the conventional tech 
nique. 

[0008] For example, in the case Where the data to be 
outputted on a copy unit basis corresponds to tens of pages 
and its data siZe is equal to, for example, 1 MB (megabytes) 
and exceeds a capacity (for instance, 750 kB) of the spool 
device of the printer, there is a problem such that the 
technique to use the spool device of the conventional printer 
cannot be used. Although the effect of the technique to use 
the spool device is more exhibited as the siZe of data to be 
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printed to a plurality of copies is larger, there is a draWback 
such that if the data Whose capacity exceeds the capacity of 
the spool device even by a feW bytes is outputted, the spool 
device cannot be used and an output time is long. 

SUMMARY OF THE INVENTION 

[0009] The invention is made to solve the above problems 
and it is, therefore, an object of the invention to provide print 
processing method and apparatus Which can utiliZe a spool 
device and can improve a printing process. 

[0010] According to the invention, there are provided print 
processing method and apparatus for storing print data to a 
spool device of a printer and printing a predetermined 
number of copies, Wherein When the print data exceeds a 
storage capacity of the spool device, the print data is divided 
into a plurality of print jobs on a page unit basis so that it lies 
Within the storage capacity. The number of copies is desig 
nated for each of the divided print jobs, the print jobs are 
sequentially stored into the spool device, and the designated 
number of copies are printed. 

[0011] With such a construction, even if the print data 
exceeds the capacity of the spool device, the print data is 
divided into a plurality of jobs and is printed by the 
designated number of copies, respectively. Therefore, even 
in the print data of a large siZe, a predetermined number of 
copies can be efficiently printed by using the spool device. 

[0012] When the predetermined number of copies exceeds 
the number of sheet ejection ports of the printer, the prede 
termined number of copies are divided into a plural number 
on the basis of the number of sheet ejection ports and the 
printing of the designated number of copies of each print job 
is repeated by the dividing number of times. For example, 
When there are three sheet ejection ports of the printer and 
?ve copies of the print data are printed, the printing of ?ve 
copies is divided into the printing of tWo times correspond 
ing to three copies and tWo copies, and the printing of each 
job is executed the number of times corresponding to the 
designated number of copies. With this method, the printing 
can be ef?ciently performed in consideration of the number 
of sheet ejection ports. 

[0013] When the print data is divided into a plurality of 
print jobs, only the ?rst print job is stored into the spool 
device and the other print jobs are printed Without passing 
through the spool device. This process is repeated the 
number of times corresponding to the predetermined number 
of copies and the predetermined number of copies of the 
print data are printed. In this case, after all of the divided 
print data Was printed, the next copy is printed, so that a 
binding process can be performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a block diagram shoWing a construction 
of a computer system to Which a printing process is applied 
according to the invention; 

[0015] FIG. 2 is a ?oWchart shoWing a print processing 
procedure Which is executed in a host computer and a printer 
in the ?rst embodiment of the invention; 

[0016] FIG. 3 is a ?oWchart shoWing a print processing 
procedure Which is executed in a host computer and a printer 
in the ?rst embodiment of the invention; 
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[0017] FIG. 4 is a diagram showing an output state of 
sheets in case of performing a printing process Without using 
a spool device; 

[0018] FIG. 5 is a perspective vieW shoWing an external 
appearance of the printer according to the ?rst embodiment 
of the invention; 

[0019] FIG. 6 is an explanatory diagram shoWing an 
output state of a print document at a time point When the ?rst 
division job is outputted; 

[0020] FIG. 7 is an explanatory diagram shoWing a state 
of a print document at a time point When the last division job 
is outputted; 

[0021] FIG. 8 is an explanatory diagram shoWing a state 
of a print document at a time point When all of the division 
jobs With respect to all of the designated number of copies 
are outputted; 

[0022] FIG. 9 is a table shoWing a page siZe list Which is 
formed in the ?rst embodiment of the invention; 

[0023] FIG. 10 is a table shoWing a division job list Which 
is formed in the ?rst embodiment of the invention; 

[0024] FIG. 11 is a table shoWing a list of division job 
designated number of copies Which is formed in the ?rst 
embodiment of the invention; 

[0025] FIG. 12 is a table shoWing a data transfer in case 
of executing the printing process in the ?rst embodiment of 
the invention; 

[0026] FIG. 13 is a table shoWing a division job list Which 
is formed in the second embodiment of the invention; 

[0027] FIG. 14 is a table shoWing a list of division job 
designated number of copies Which is formed in the second 
embodiment of the invention; and 

[0028] FIG. 15 is a table shoWing a data transfer in case 
of executing the printing process in the second embodiment 
of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] Embodiments of the present invention Will noW be 
described in detail hereinbeloW With reference to the draW 
ings. 

First Embodiment 

[0030] FIG. 1 shoWs a construction of an information 
processing system to Which a printing process of the inven 
tion is applied. The information processing system is mainly 
constructed by a host computer 10 and a printer 20. The host 
computer 10 is constructed by a controller 1010, a connec 
tion 1020, and a storage 1030. The printer 20 is constructed 
by a controller 2001, a connection 2002, a storage 2003, a 
printer engine 2004, and a sheet ejector 2005. 

[0031] The controller 1010 of the host controls the print 
ing process and instructs the printing process to the printer 
20. The connection 1020 of the host is connected to the 
connection 2002 of the printer 20 by an interface for 
transmitting and receiving information to/from the printer 
20. 
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[0032] The storage 1030 of the host comprises: a disk 
device to store print data; an ROM to store a print processing 
procedure; and an RAM to store the number of copies of the 
print data, the number of sheet ejection ports of the printer, 
various information Which is determined from the print data, 
and the other data. 

[0033] The controller 2001 of the printer analyZes infor 
mation transferred from the controller of the host and 
controls the printing process. The storage 2003 is made up 
of an RAM, an ROM, and a disk device. A partial spool 
device (hereinafter, referred to as a spool RAM) is set into 
the RAM. The print data is printed by the printer engine 
2004 under the control of the controller 2001 and is output 
ted to the outside through the sheet ejector 2005. 

[0034] In the above construction, the print processing 
procedure Will noW be described With reference to FIGS. 2 
and 3. In this case, modules (steps 2010 to 2130 and steps 
3010 to 3070) of the invention have been stored in the ROM 
of the storage 1030 of the host in FIG. 1. Upon activation 
of the host, those modules are read into the RAM of the 
storage 1030 of the host. 

[0035] It is assumed that information of the number 
(Onum) of sheet ejection ports of the printer as a target has 
been stored in the RAM of the storage 1030 of the host and 
the print data has been stored in the disk device of the 
storage 1030 of the host. Further, it is assumed that as shoWn 
in FIG. 5, the printer has three sheet ejection ports, a part of 
the RAM of the storage 2003 of the printer in FIG. 1 has 
been set as a spool device of a capacity of 750 kB, and this 
information has been stored in the RAM of the storage 1030 
of the host. 

[0036] Aprocedure for printing ?ve copies of the data of 
10 pages corresponding to a siZe of 1 MB (Megabytes) on 
a copy unit basis Will noW be described as an example on the 
assumption of the above principle as a prerequisite. 

[0037] First, the controller 1010 of the host obtains infor 
mation of the designated number of copies from the print 
data stored in the disk device of the storage 1030, sets its 
value into Bnum, and stores into the RAM of the storage 
1030 of the host (step 2010). Since ?ve copies of the print 
document are printed here, Bnum=5. 

[0038] The controller 1010 of the host discriminates 
Whether Bnum=1 or not (step 2020). When Bnum=1, since 
it is necessary to print only one copy of the print document, 
the copy number printing mode is not set and the normal 
printing process Which does not use the spool device is 
performed (step 2030). The printing operation is ?nished. 

[0039] Since Bnum=5 at present, namely, since a plurality 
of copies of the print document are printed, the controller 
1010 of the host in FIG. 1 obtains information indicative of 
the number of sheet ejection ports of the printer in FIG. 5 
from the RAM of the storage 1030 of the host, sets its value 
into Onum, and stores into the RAM of the storage 1030 of 
the host in FIG. 1 (step 2040). Since there are three sheet 
ejection ports of the printer here, Onum=3. Although the 
number of sheet ejection ports is stored together With a 
printer driver Which is used, it can be also stored by an 
inputting operation of the user. HoWever, preferably, the 
number of sheet ejection ports obtained by preliminarily 
inquiring to the printer from the host can be also stored in the 
RAM. Or, in the case Where there are the sheet ejection ports 
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in Which a state Where it is ?lled With the sheets is detected, 
the number of ?lled sheet ejection ports can be also sub 
tracted from the total number of sheet ejection ports. That is, 
the number of available sheet ejection ports is inquired from 
the host to the printer and the number of sheet ejection ports 
Which can be used can be also set as Onum on the basis of 
an ansWer of the inquiry. 

[0040] The controller 1010 of the host subsequently 
obtains the information of the siZe of all data from the print 
data stored in the disk device of the storage 1030 of the host, 
sets its value into ADsiZe, and stores into the RAM of the 
storage 1030 of the host (step 2050). Since the siZe of all 
data is equal to 1 MB here, ADsiZe=1 MB. 

[0041] The controller 1010 of the host obtains the infor 
mation of the capacity (siZe) of the spool RAM stored in the 
RAM of the storage 2003 of the printer, sets its value into 
SDsiZe, and stores into the RAM of the storage 1030 of the 
host in FIG. 1 (step 2060). Since the capacity of the spool 
device is noW equal to 750 kB (kilobytes), SDsiZe=750 kB. 

[0042] The controller 1010 of the host subsequently dis 
criminates Whether ADsiZe as a siZe of all data is larger than 
or equal to the capacity of the spool RAM or not (step 2070). 
That is, a check is made to see if all of the print data can be 
stored into the spool RAM. When the siZe of all data is 
smaller than the capacity of the spool RAM, the controller 
1010 of the host adds information for instructing to store all 
data into the spool RAM and to execute the printing process 
to the data and transfers all of the data to the controller 2001 
of the printer through the connection 1020 of the host and 
the connection 2002 of the printer. 

[0043] The controller 2001 of the printer analyZes the 
information received from the controller 1010 of the host 
and stores all data into the spool RAM set in the RAM of the 
storage 2003. The controller 2001 of the printer repetitively 
executes the printing process only the number of times 
corresponding to the designated number of copies by using 
the data stored in the spool RAM (step 2080). 

[0044] On the other hand, in the case Where ADsiZe=1 
MB, SDsiZe=750 kB, the siZe of all data is larger than the 
capacity of the spool RAM, and all data cannot be stored all 
together into the spool RAM as in case of the embodiment, 
the controller 1010 of the host obtains the information of a 
siZe PDsiZe of each page from the print data stored in the 
disk device of the storage 1030 of the host, makes a page 
siZe list as shoWn in FIG. 9, and stores into the RAM of the 
storage 1030 of the host in FIG. 1 (step 2090). 

[0045] Subsequently, the controller 1010 of the host 
divides the data into a plurality of jobs on a page unit basis 
so that it can lie Within the SDsiZe on the basis of the 
information of the page siZe list stored in the RAM of the 
storage 1030 of the host in FIG. 1. As shoWn in FIG. 10, the 
information is set to a division job list and stored into the 
RAM of the storage 1030 of the host in FIG. 1 (step 2100). 

[0046] In the embodiment, SDsiZe indicative of a capacity 
of the spool RAM is equal to 750 kB. NoW, assuming that 
a job for pages 1 to 7 is one job as shoWn in FIG. 9, since 
the total data siZe is equal to 700 kB, the spool RAM can be 
used Without exceeding SDsiZe. HoWever, if a job for pages 
1 to 8 assumes one job, the total data siZe is equal to 780 kB 
and exceeds SDsiZe, so that the spool RAM cannot be used. 
Therefore, the ?rst job (division job No. 1) is set to data 700 
kB of pages 1 to 7. 
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[0047] When a job Within a range from page 8 to page 10 
as a last page assumes one job as shoWn in FIG. 9, the total 
data siZe is equal to 300 kB and does not exceed SDsiZe and 
the spool RAM can be used. Therefore, the second job 
(division job No. 2) is set to data 300 kB of pages 8 to 10. 
In correspondence to the division job numbers, job names 
are labelled as JOB-01 and JOB-02, respectively. 

[0048] The controller 1010 of the host sets the last value 
of the division job number indicative of the number of 
divided jobs into JLnum and stores it into the RAM of the 
storage 1030 of the host (step 2110). Since the job is divided 
into tWo jobs here, the division job number is equal to 2 and 
JLnum=2. 

[0049] Subsequently, the controller 1010 of the host 
makes a list of the designated number of copies (FIG. 11) as 
information indicative of the designated number of copies 
Which is used for each of the divided jobs on the basis of the 
information of the division job list stored in the RAM of the 
storage 1030 of the host in FIG. 1 and stores it into the RAM 
of the storage 1030 of the host in FIG. 1 (step 2120). 

[0050] In this case, since the maximum designated number 
of copies Which can be printed in a lump is equal to the 
number of sheet ejection ports, if the number of copies 
exceeding the number of sheet ejection ports is designated, 
the copies of the designated number cannot be printed in a 
lump. Therefore, the number of copies is divided into a 
plurality of numbers of copies and the printing of the number 
of copies corresponding to the number of sheet ejection 
ports is repeated. After that, the next number of copies are 
printed, so that all of the designated number of copies are 
?nally printed. Since Bnum indicative of the designated 
number of copies of the data is equal to 5 and Onum shoWing 
the number of sheet ejection ports is equal to 3 here, in order 
to print ?ve copies by the printer having three sheet ejection 
ports, a result obtained by dividing Bnum by Onum is equal 
to 1 and a remainder is equal to 2. Therefore, the controller 
1010 determines that it is necessary to print three copies 
once and tWo copies once, thereby forming a division job list 
as shoWn in FIG. 11. 

[0051] The controller 1010 of the host sets the last value 
of the division job copy number shoWing the number of the 
designated number of copies list into BLnum and stores it 
into the RAM of the storage 1030 of the host (step 2130). 
Since the designated number of copies are separately printed 
tWice here, BLnum=2 from the division job copy number 2. 

[0052] Subsequently, the controller 1010 of the host sets 
“1” as an initial value to BnoW to store the number of the 
designated number of copies shoWing the processing target 
(step 3010) and sets “1” as an initial value into J noW to store 
the division job number indicative of the processing target 
(step 3020). 
[0053] The controller 1010 of the host subsequently des 
ignates the BnoW-th number of copies in the designated 
copy number list and prints the JnoW-th job in the division 
job list (step 3030). Since JnoW=1 and BnoW=1 here, “3” as 
a value of the division job copy number 1 in the designated 
copy number list shoWn in FIG. 11 is designated as the 
number of copies, and the data of the job name “JOB-01” of 
the division job No. 1 in the division job list shoWn in FIG. 
10 is printed. 

[0054] That is, With respect to the ?rst job (pages 1 to 7), 
the designated number of copies of three copies are printed. 
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[0055] Therefore, the controller 1010 of the host obtains 
the data of pages 1 to 7 from the data stored in the disk 
device of the storage 1030 of the host in FIG. 1, adds 
information indicative of the printing of three copies to those 
data, and transfers the resultant data to the controller 2001 
of the printer via the connection 1020 of the host and the 
connection 2002 of the printer. 

[0056] The controller 2001 of the printer analyZes the 
information received from the controller 1010 of the host 
and stores the data of pages 1 to 7 into the spool RAM set 
in the RAM of the storage of the printer. The controller 2001 
of the printer outputs the data of pages 1 to 7 to the ?rst sheet 
ejection port (FIG. 5) in the sheet ejector 2005 shoWn in 
FIG. 1 through the printer engine 2004 by using the data 
stored in the spool RAM, and outputs the data of pages 1 to 
7 to the second sheet ejection port (FIG. 5), and subse 
quently outputs the data of pages 1 to 7 to the third sheet 
ejection port (FIG. 5). An output at this time point is in a 
state shoWn in FIG. 6. 

[0057] The controller 1010 of the host subsequently dis 
crirninates Whether JnoW is equal to JLnurn or not (step 
3040). Since JnoW=1 and JLnurn=2 here, the controller 1010 
of the host decides that they are not equal. Therefore, the 
controller 1010 adds “1” to how and stores a resultant value 
into the disk device of the storage 1030 of the host in FIG. 
1 (step 3050). The processing routine is returned to step 
3030. 

[0058] The controller 1010 of the host subsequently des 
ignates the number of copies BnoW in the copy number list 
and print the JnoW-th job in the division job list (step 3030). 
Since JnoW=2 and BnoW=1 here, “3” as a value of the 
division job copy number 1 in the designated copy number 
list shoWn in FIG. 11 is designated as the number of copies, 
and the data of the job narne “JOB-02” of the division job 
No. 2 in the division job list shoWn in FIG. 10 is printed. 

[0059] That is, the controller 1010 of the host obtains the 
data of pages 8 to 10 from the data stored in the disk device 
of the storage 1030 of the host in FIG. 1, adds information 
showing the printing of three copies to those data, and 
transfers the resultant data to the controller 2001 of the 
printer via the connection 1020 of the host and the connec 
tion 2002 of the printer. 

[0060] The controller 2001 of the printer analyZes the 
information received from the controller 1010 of the host 
and stores the data of pages 8 to 10 into the spool RAM. The 
controller 2001 of the printer outputs the data of pages 8 to 
10 to the ?rst sheet ejection port (FIG. 5) in the sheet ejector 
2005 shoWn in FIG. 1 by using the data stored in the spool 
RAM, outputs the data of pages 8 to 10 to the second sheet 
ejection port, and subsequently outputs the data of pages 8 
to 10 to the third sheet ejection port. At this time point, the 
sheet ejector becomes a state as shoWn in FIG. 7 and three 
copies of the print data of pages 1 to 10 have been outputted. 

[0061] The controller 1010 of the host discrirninates 
Whether JnoW is equal to JLnurn or not (step 3040). Since 
JnoW=2 and JLnurn=2 here, the controller 1010 decides that 
they are equal. 

[0062] A check is now made to see if BnoW is equal to 
BLnurn (step 3060). Since BnoW=1 and BLnurn=2 here, the 
controller 1010 of the host determines that they are not 
equal. The controller 1010 adds “1” to BnoW and stores a 

Jun. 7, 2001 

resultant value into the storage 1030 of the host in FIG. 1 
(step 3070). The processing routine is returned to step 3020 
and “1” as an initial value is set into how. 

[0063] Subsequently, the controller 1010 of the host des 
ignates the BnoW-th number of copies in the designated 
copy number list and print the JnoW-th job in the division job 
list (step 3030). Since JnoW=1 and BnoW=2 here, “2” as a 
value of the division job copy number 2 in the designated 
copy number list shoWn in FIG. 11 is designated as the 
number of copies, and the data of the job narne “JOB-01” of 
the division job No. 1 in the division job list shoWn in FIG. 
10 is printed. 

[0064] The controller 1010 of the host obtains the data of 
pages 1 to 7 from the data stored in the disk device of the 
storage 1030 of the host in FIG. 1, adds information 
showing the printing of tWo copies to those data, and 
transfers the resultant data to the controller 2001 of the 
printer via the connection 1020 of the host and the connec 
tion 2002 of the printer. 

[0065] The controller 2001 of the printer analyZes the 
information received from the controller 1010 of the host 
and stores the data of pages 1 to 7 into the spool RAM. The 
controller 2001 of the printer outputs the data of pages 1 to 
7 to the ?rst sheet ejection port (FIG. 5) in the sheet ejector 
2005 shoWn in FIG. 1 by using the data stored in the spool 
RAM and subsequently outputs the data of pages 1 to 7 to 
the second sheet ejection port (FIG. 5) in the sheet ejector 
2005. 

[0066] The controller 1010 of the host discriminates 
Whether JnoW is equal to JLnurn or not (step 3040). Since 
JnoW=1 and JLnurn=2 here, the controller 1010 of the host 
decides that they are not equal. The controller adds “1” to 
JnoW and stores a resultant value into the disk device of the 
storage 1030 of the host in FIG. 1 (step 3050). The pro 
cessing routine is returned to step 3030. 

[0067] Subsequently, the controller 1010 of the host des 
ignates the BnoW-th number of copies in the copy number 
list and print the JnoW-th job in the division job list (step 
3030). Since JnoW=2 and BnoW=2 here, “2” as a value of the 
division job copy number 2 in the designated copy number 
list shoWn in FIG. 11 is designated as the number of copies, 
and the data of the job narne “JOB-02” of the division job 
No. 2 in the division job list shoWn in FIG. 10 is printed. 

[0068] The controller 1010 of the host obtains the data of 
pages 8 to 10 from the data stored in the disk device of the 
storage 1030 of the host in FIG. 1, adds inforrnation 
indicative of the printing of tWo copies to those data, and 
transfers the resultant data to the controller 2001 of the 
printer via the connection 1020 of the host and the connec 
tion 2002 of the printer. 

[0069] The controller 2001 of the printer analyZes the 
information received from the controller 1010 of the host 
and stores the data of pages 8 to 10 into the spool RAM. The 
controller 2001 of the printer outputs the data of pages 8 to 
10 to the ?rst sheet ejection port (FIG. 5) in the sheet ejector 
2005 in FIG. 1 by using the data stored in the spool RAM 
and subsequently outputs the data of pages 8 to 10 to the 
second sheet ejection port (FIG. 5) of the sheet ejector 2005. 
At this time point, the output of tWo copies is completed, the 
sheet ejector becomes a state as shoWn in FIG. 8, and ?ve 
copies of the data of pages 1 to 10 have been outputted as 
a Whole. 
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[0070] The controller 1010 of the host subsequently dis 
criminates Whether JnoW is equal to JLnum or not (step 
3040). Since JnoW=2 and JLnum=2 here, the controller 1010 
decides that they are equal. 

[0071] A check is made to see if BnoW is equal to BLnum 
or not (step 3060). Since BnoW=2 and BLnum=2 here, the 
controller 1010 of the host decides that they are equal. The 
printing process is ?nished. 

[0072] To print ?ve copies of the data in the embodiment 
by the conventional technique, since the data is larger than 
the capacity of the spool device, the data of 1 MB (partial 
data)><5 (times)=5 MB has to be transferred. 

[0073] HoWever, in case of applying the invention, as 
shoWn in FIG. 12, it is sufficient to transfer the data of 700 
kB (as much as pages 1 to 7)><2 (times)+300 kB (as much as 
pages 8 to 10)><2 (times)=2 MB. Consequently, the data 
transfer amount can be reduced into 275 and the printing 
speed can be remarkably improved as compared With that in 
the conventional technique. 

Second Embodiment 

[0074] By further improving the method of making the 
division job list in step 2100 and the method of making the 
designated copy number list in step 2120 in the above ?rst 
embodiment, a binding function can be added. The binding 
function is a process to bind sheets on a copy unit basis by 
using a needle or the like. 

[0075] According to the conventional printing method, 
since all of the pages are printed With respect to each copy, 
the binding process can be performed at a time point When 
the printing of all pages is ?nished. Speci?cally speaking, 
after the print data With respect to each page Was analyZed 
for pages 1 to 10, the printing process is performed and, 
further, the binding process is executed. By repeating the 
above processes ?ve times, ?ve copies of the document 
Which Was subjected to the binding process can be formed. 
As mentioned above, hoWever, according to this print pro 
cessing method, it takes a long print processing time and it 
is not efficient. 

[0076] In the ?rst embodiment, since the printing process 
of pages 1 to 7 and the printing process of pages 8 to 10 are 
separately performed, the binding process cannot be 
executed in this state. That is, in the ?rst embodiment, if the 
binding process is instructed simultaneously With the print 
ing process, the binding process is performed after pages 1 
to 7 Were printed and, further, the binding process is also 
executed after pages 8 to 10 Were printed. There is, conse 
quently, an inconvenience such that the sheets are bound 
every print job With respect to one print document. 

[0077] To prevent such a draWback, by improving the 
method of making the division job list (step 2100) and the 
method of making the designated copy number list (step 
2120), as Will be explained hereinlater, the binding function 
can be added. The other processes are executed by a pro 
cedure similar to that of the ?rst embodiment. 

[0078] The controller 1010 of the host makes a division 
job list as shoWn in FIG. 13 in step 2100 of the ?rst 
embodiment and makes a designated copy number list as 
shoWn in FIG. 14 in step 2120. The controller 1010 of the 
host issues a command for storing the data (pages 1 to 7) of 
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JOB-01 of the division job No. 1 into the spool device, 
printing it, and thereafter, storing the data of OB-01 of the 
division job No. 1 into the spool device to the controller 
2001 of the printer. The controller 2001 of the printer 
executes this command. 

[0079] Subsequently, the controller 1010 of the host issues 
a command for printing the data (pages 8 to 10) of JOB-02 
of the division job No. 2 Without storing into the spool 
device to the controller 2001 of the printer. The controller 
2001 of the printer executes this command. At this time, if 
the binding process is necessary, the controller 1010 of the 
host adds a command for performing the binding process 
after the data of JOB-02 of the division job No. 2 Was 
printed. The controller 2001 of the printer executes the 
process. 

[0080] The controller 1010 of the host issues a command 
for printing the data of JOB-01 of the division job No. 1 
stored in the spool device prior to the data (pages 8 to 10) 
of J OB-02 of the division job No. 3 and, thereafter, printing 
the data of J OB-02 of the division job No. 3 to the controller 
2001 of the printer. The controller 2001 of the printer 
executes this command. In this instance, if the binding 
process is necessary, the controller 1010 of the host adds a 
command for executing the binding process after the data of 
J OB-02 of the division job No. 3 Was printed. The controller 
2001 of the printer executes the process. 

[0081] After that, a process similar to J OB-02 of the 
division job No. 3 is repeated also With respect to the data 
from the data of JOB-02 of the division job No. 4 to the data 
of J OB-02 of the division job No. 6, so that the document of 
?ve copies Which Was subjected to the binding process can 
be formed. 

[0082] In case of using the second embodiment of the 
invention, as shoWn in FIG. 15, it is suf?cient to transfer the 
data of 700 kB (as much as pages 1 to 7)>< 1 (time)+300 kB 
(as much as pages 8 to 10)><5 (times) 2.2 MB. Consequently, 
the data transfer amount can be reduced into 2.2/5 and the 
printing speed can be improved as compared With that in the 
conventional technique. 

Other Embodiments 

[0083] Although the RAM has been shoWn as an example 
of the spool device in the above embodiments, the invention 
can be also applied to any other various memory devices, a 
magnetic disk device, a magnetooptic disk device, and a 
magnetic tape device. 

[0084] Although the printing process in the system of the 
host computer and the printer has been shoWn in each of the 
embodiments, the invention can be also applied to single 
equipment. 
[0085] The printer can be also realiZed by a printer of a 
plotter, a copying apparatus, a facsimile, or the like. 

[0086] Further, the host computer can be also realiZed by 
a personal computer, a Work station, a minicomputer, or the 
like. 

[0087] The controller can be also realiZed by softWare, an 
ROM, an RAM, or the like. 

[0088] The connection can be also realiZed by a serial 
interface board, a parallel interface board, a netWork inter 
face board, or the like. 
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[0089] The storage can be also realized by a memory, a 
magnetic disk device, a magnetooptic disk device, a mag 
netic tape device, or the like. 

[0090] The printer engine can be also realiZed by a laser 
beam system, a bubble jet system, an LED system, a thermal 
transfer system, or the like. 

[0091] The sheet ejector can be also realiZed by a ?nisher, 
a sorter, or the like. 

[0092] As Will be obviously understood from the above 
description, in the invention, When the print data eXceeds the 
memory capacity of the spool device, the print data is 
divided into a plurality of print jobs on a page unit basis so 
that it can lie Within the memory capacity and is printed. 
Therefore, even if the print data eXceeds the capacity of the 
spool device, the copies of the print data can be ef?ciently 
printed by using the spool device. 

What is claimed is: 
1. A print processing method of storing print data into a 

spool device and printing a predetermined number of copies, 
comprising the steps of: 

comparing a memory capacity of said print data With a 
memory capacity of said spool device; and 

dividing said print data into a plurality of print jobs on a 
page unit basis so that the print data lies Within said 
memory capacity of said spool device in the case Where 
the print data eXceeds the memory capacity of said 
spool device. 

2. A method according to claim 1, further comprising the 
steps of: 

designating the number of copies according to a prede 
termined number of copies for each of said print jobs; 
and 

sequentially storing said print jobs into said spool device 
and printing a designated number of copies for each 
print job. 

3. A method according to claim 2, Wherein When said 
predetermined number of copies eXceeds the number of 
sheet ejection ports of a printer, said predetermined number 
of copies are divided into a plurality of copies on the basis 
of the number of sheet ejection ports, and a printing of the 
designated number of copies of each of said print jobs is 
repeated the number of times corresponding to said dividing 
number. 

4. A method according to claim 1, further comprising the 
steps of: 

storing only a ?rst print job into said spool device and 
printing each of said print jobs; and 

repeating the spooled print job and the other divided jobs 
the number of times corresponding to said predeter 
mined number of copies. 

5. A method according to claim 4, further comprising the 
step of binding printed matters of every said repetition. 

6. A print processing apparatus for storing print data into 
a spool device and printing a predetermined number of 
copies, comprising: 

means for comparing a memory capacity of said print data 
With a memory capacity of said spool device; and 
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means for dividing said print data into a plurality of print 
jobs on a page unit basis on the basis of a comparison 
result. 

7. An apparatus according to claim 6, further comprising 
means for designating the number of copies according to 
said predetermined number of copies for each of said print 
jobs, 

and Wherein said print jobs are sequentially stored into 
said spool device and a designated number of copies 
are printed for each of said print jobs. 

8. An apparatus according to claim 7, Wherein in the case 
Where said predetermined number of copies eXceeds the 
number of sheet ejection ports of a printer, said predeter 
mined number of copies is divided into a plurality of copies 
on the basis of the number of said sheet ejection ports, and 
a printing of the designated number of copies of each of said 
print jobs is repeated the number of times corresponding to 
said dividing number. 

9. An apparatus according to claim 6, Wherein only a ?rst 
print job is stored into said spool device, each of said print 
jobs is printed, and the spooled print job and the other 
divided print jobs are repeated the number of times corre 
sponding to said predetermined number of copies. 

10. An apparatus according to claim 9, further comprising 
means for binding printed matters of every said repetition. 

11. A computer-readable storage medium for storing pro 
gram codes for storing print data into a spool device and 
printing a predetermined number of copies, said program 
codes comprising the steps of: 

comparing a memory capacity of said print data With a 
memory capacity of said spool device; and 

dividing said print data into a plurality of print jobs on a 
page unit basis so that the print data lies Within said 
memory capacity of said spool device in the case Where 
the print data eXceeds the memory capacity of said 
spool device. 

12. A medium according to claim 11, Wherein said pro 
gram codes further comprise the steps of: 

designating the number of copies according to said pre 
determined number of copies for each of said print 
jobs; and 

sequentially storing said print jobs into said spool device 
and printing a designated number of copies for each 
print job. 

13. A medium according to claim 12, Wherein When said 
predetermined number of copies eXceeds the number of 
sheet ejection ports of a printer, said predetermined number 
of copies are divided into a plurality of copies on the basis 
of the number of sheet ejection ports, and a printing of the 
designated number of copies of each of said print jobs is 
repeated said dividing number of times. 

14. A medium according to claim 11, Wherein only a ?rst 
print job is stored into said spool device, each of said print 
jobs is printed, and the spooled print job and the other 
divided jobs are repeated the number of times corresponding 
to said predetermined number of copies. 

15. A medium according to claim 14, Wherein printed 
matters of every said repetition are bound. 

16. A processing method of outputting print job data, 
comprising the steps of: 
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obtaining a memory capacity Which can be used in a spool 
in a print job data receiving apparatus; and 

dividing said print data to be outputted into a plurality of 
print job data in a manner such that said print job data 
to be outputted does not exceed the obtained memory 
capacity. 

17. A method according to claim 16, further comprising 
the step of generating data to designate the number of copies 
to be outputted for each of said divided print job data. 

18. A method according to claim 17, Wherein the number 
of sheet ejection ports of a printer is obtained, When said 
predetermined number of copies eXceeds the number of 
sheet ejection ports of said printer, said predetermined 
number of copies are divided into a plurality of copies on the 
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basis of the obtained number of sheet ejection ports, and a 
printing of the designated number of copies of each of said 
print jobs is repeated said dividing number of times. 

19. A method according to claim 16, Wherein in case of 
printing a plurality of copies, ?rst print job data is spooled 
into a print job data receiving apparatus and the other 
divided print job data is outputted a plurality of number of 
times, thereby repeating a printing of the spooled print job 
data and the other print job data a plurality of number of 
times. 

20. A method according to claim 19, Wherein printed 
matters are bound every said repetition. 


