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PRINTING SYSTEM AND DATA PROCESSING 
METHOD THEREOF 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a printing system 
for printing data instructed to be printed by an application at 
a printer. Speci?cally, the present invention relates to an 
improvement in a data processing method to enable appli 
cation data to be printed out at any printers from every 
application having a printing function. 

[0002] To print an electronic ?le prepared or edited by an 
application, there is knoWn a system for embedding 
machine-readable code in the electronic ?le and printing the 
electronic ?le With the machine-readable code embedded. 
Some systems of this kind use electronic ?le identi?cation 
information, for example, as the machine-readable code. In 
this case, the machine-readable code is embedded in a 
document ?le instructed to be printed from an application 
and the document ?le With the machine-readable code 
embedded is printed out, then the output paper is read and 
scanned through a code reader (scanner), Whereby it is made 
possible to recogniZe the machine-readable code and to 
manage the electronic ?le related to the machine-readable 
code. 

[0003] An electronic document retrieval system described 
in Unexamined Japanese Patent Publication No. Hei 
8-50598 is knoWn as an example of a related system having 
a code addition and printing function intended for managing 
such print ?les. To print out an electronic document, the 
system outputs added information to the electronic docu 
ment to paper and stores the electronic document in a 
database at the same time; particularly, a bar code is used as 
the added information output to paper and can be read to 
retrieve the electronic document. 

[0004] In this kind of related system typi?ed by the 
electronic document retrieval system described the above, 
normally, to use one printer to print out the machine 
readable code to an electronic ?le, a printer driver that can 
drive the printer and an application adapted to the printer 
driver are provided, needless to say. 

[0005] This means that this kind of related system does not 
give consideration to alloWing an electronic ?le prepared in 
one application to be printed at any printers. 

[0006] Thus, in the related system, used printers are lim 
ited depending on the used application and used applications 
are limited depending on the used printer. Resultantly, there 
is signi?cantly limited construction of such a system, for 
example, embedding machine-readable code in an electronic 
?le and printing the electronic ?le With the machine-read 
able code embedded, then reading the machine-readable 
code for retrieving the electronic ?le related thereto. 

SUMMARY OF THE INVENTION 

[0007] It is therefore the ?rst object of the present inven 
tion to provide a printing system and a data processing 
method thereof to enable application data to be printed out 
at any printers from every application having a printing 
function. 

[0008] It is the second object of the present invention to 
provide a printing system and a data processing method 
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thereof to enable application data to be printed out at any 
printer from an application even if machine-readable code is 
embedded in the application data and the application data 
With the machine-readable code embedded is printed. 

[0009] It is the third object of the present invention to 
provide a printing system and a data processing method 
thereof to enable application data to be printed out at any 
printer from an application even if N-up print, etc., is 
executed for the application data. 

[0010] It is the fourth object of the present invention to 
provide a printing system and a data processing method 
thereof capable of executing non-print processing operation 
of application data concurrently With print processing of the 
application data. 

[0011] In order to achieve the above object, there is 
provided a printing system for printing application data 
instructed to be printed from an application at a printer, the 
printing system comprises: ?rst intermediate data prepara 
tion means for preparing ?rst intermediate data from the 
application data; second intermediate data preparation 
means for preparing second intermediate data having the 
same data format as the ?rst intermediate data from the ?rst 
intermediate data; and print data preparation means for 
preparing print data that can be processed at the printer from 
the second intermediate data. 

[0012] According to the ?rst aspect of the present inven 
tion, the second intermediate data preparation means 
includes data merge means for merging machine-readable 
code into the ?rst intermediate data, thereby preparing the 
second intermediate data. 

[0013] The machine-readable code is at least any one of 
identi?cation information, print date information, number 
of-page information, source host device information, and 
preparation operation system name information of the appli 
cation data. 

[0014] According to the second aspect of the present 
invention, the second intermediate data preparation means 
includes data conversion means for converting the ?rst 
intermediate data into data corresponding to print control 
information speci?ed accompanying the print instruction, 
thereby preparing the second intermediate data. 

[0015] The print control information is any one of control 
information pieces specifying N-up print, scaled-up print, 
and scaled-doWn print for the application data. 

[0016] According to the third aspect of the present inven 
tion, the printing system further comprises: operation 
instruction means for specifying non-print processing opera 
tion other than print processing for the application data; and 
non-print processing control means for executing the non 
print processing operation instructed by the operation 
instruction means While print data preparation processing is 
performed by the print data preparation means. 

[0017] The non-print processing operation is at least any 
one of processing operation of registering the second inter 
mediate data in a server, processing operation of transmit 
ting the second intermediate data by mail, and processing 
operation of transmitting the second intermediate data With 
a facsimile machine. 

[0018] In order to achieve the above object, there is also 
adopted a data processing method of a printing system for 
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printing application data instructed to be printed from an 
application at a printer, the data processing method com 
prising the steps of: preparing ?rst intermediate data from 
the application data; preparing second intermediate data 
having the same data format as the ?rst intermediate data 
from the ?rst intermediate data; and preparing print data that 
can be processed at the printer from the second intermediate 
data. 

[0019] According to the fourth aspect of the present inven 
tion, machine-readable code is merged into the ?rst inter 
mediate data, thereby preparing the second intermediate 
data. 

[0020] The machine-readable code is at least any one of 
identi?cation information, print date information, number 
of-page information, source host device information, and 
information of operation system name in Which the appli 
cation data is prepared. 

[0021] According to the ?fth aspect of the present inven 
tion, the ?rst intermediate data is converted into data cor 
responding to print control information speci?ed accompa 
nying the print instruction, thereby preparing the second 
intermediate data. 

[0022] The print control information is any one of control 
information pieces specifying N-up print, scaled-up print, 
and scaled-doWn print for the application data. 

[0023] According to the sixth aspect of the present inven 
tion, the data processing method further comprises the steps 
of: specifying selectively non-print processing operation 
other than print processing for the application data; and 
executing the instructed non-print processing operation 
While performing print data preparation processing. 

[0024] The non-print processing operation is at least any 
one of processing operation of registering the second inter 
mediate data in a server, processing operation of transmit 
ting the second intermediate data by mail, and processing 
operation of transmitting the second intermediate data With 
a facsimile machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 
[0026] FIG. 1 is a block diagram to shoW a schematic 
con?guration of a printing system according to one embodi 
ment of the present invention; 

In the accompanying draWings: 

[0027] FIG. 2 is a ?oWchart to shoW the print processing 
operation of the printing system in FIG. 1; 

[0028] FIG. 3 is an illustration to shoW an example of a 
print dialog used for setting print conditions; 

[0029] FIGS. 4(a) and (b) are ?oWcharts to shoW the 
processing How of the Whole system in the code embedding 
and printing operation; 

[0030] FIG. 5 is a schematic block diagram of the printing 
system used to explain the processing operation shoWn in 
FIGS. 4(a) and (b); 

[0031] FIG. 6 is a block diagram to shoW the con?gura 
tion of a second intermediate data generating section adapt 
able to code embedding and printing; 
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[0032] FIG. 7 is an illustration to shoW a printout image 
in the code embedding and printing operation; 

[0033] FIG. 8 is a block diagram to shoW the con?gura 
tion of a second intermediate data generating section adapt 
able to print processing involving data conversion; 

[0034] FIG. 9 is an illustration to shoW a printout example 
in the print processing operation involving data conversion; 

[0035] FIG. 10 is a block diagram to shoW a schematic 
con?guration of a printing system according to another 
embodiment of the present invention; and 

[0036] FIG. 11 is a ?oWchart to shoW the print processing 
operation of the printing system in FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] Referring noW to the accompanying draWings, 
there are shoWn preferred embodiments of the present 
invention. FIG. 1 is a block diagram to shoW a schematic 
con?guration of a printing system according to one embodi 
ment of the present invention. The printing system com 
prises an application 10 having at least data edit and printing 
functions, a user input section 20 for entering print condi 
tions of coded data to obtain machine-readable code embed 
ded in code data of an electronic ?le instructed to be printed 
by the application 10 (electronic ?le contents) and printed, 
print parameters of the electronic ?le (printer control infor 
mation), or the like, a virtual printer driver 30 for generating 
print data that can be printed at a printer 50 from the code 
data according to the print conditions entered through the 
user input section 20, a printer driver 40 for driving the 
printer 50 based on the print data output from the virtual 
printer driver 30, and the printer 50 for printing out the print 
data under the drive control of the printer driver 40. 

[0038] The virtual printer driver 30 placed betWeen the 
application 10 and the printer driver 40 comprises a ?rst 
intermediate data generating section 302 for generating ?rst 
intermediate data from the code data input from the appli 
cation 10, a second intermediate data generating section 303 
for generating second intermediate data in the same data 
format as the ?rst intermediate data from the ?rst interme 
diate data according to the print conditions entered through 
the user input section 20, a data storage section 304 for 
storing the ?rst intermediate data and the second interme 
diate data, a print data generating section 305 for generating 
print data that can be printed at the printer 50 from the 
second intermediate data stored on the data storage section 
304 and sending the print data to the printer driver 40, and 
a control section 301 for controlling integrally the ?rst 
intermediate data generating section 302, the second inter 
mediate data generating section 303, the data storage section 
304, and the print data generating section 305. 

[0039] Next, general operation for printing an electronic 
?le instructed to be printed from the application 10 in the 
printing system Will be discussed With reference to a ?oW 
chart shoWn in FIG. 2. 

[0040] To print any electronic ?le created by the applica 
tion 10 from the application 10 in the printing system, the 
user issues an instruction for printing the electronic ?le to be 
printed at step S201. When the print instruction is issued, the 
user input section 20 displays a print dialog, for example, as 
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shown in FIG. 3, and accepts setting of print conditions of 
the electronic ?le instructed to be printed at step S202. As 
seen in the example in FIG. 3, the input conditions that can 
be entered by the user using the print dialog through the user 
input section 20 in response to the print instruction from the 
application 10 include various pieces of information of 
paper siZe and orientation, enable or disable of N-up print 
and scaled printing, and margin information in addition to 
coded data to obtain machine-readable code embedded in 
the data of the electronic ?le instructed to be printed. 

[0041] Upon completion of setting the print conditions on 
the print dialog, the code data of the electronic ?le instructed 
to be printed is input from the application 10 to the virtual 
printer driver 30 and the user-setup print parameters, coded 
data, and the like are input from the user input section 20 to 
the virtual printer driver 30. 

[0042] In the virtual printer driver 30, the ?rst intermedi 
ate data generating section 302 generates ?rst intermediate 
data from the code data sent from the application 10 at ?rst 
at step S211 and stores the ?rst intermediate data on the data 
storage section 304. The ?rst intermediate data has a format 
to enable a GDI (Graphic Device Independent) command to 
be reproduced at step S213 described later. Various meta?les 
such as WMF (WindoWs MetaFile) and EMF (Enhanced 
MetaFile) can be named as examples of the ?rst intermediate 
data (WindoWs is a registered trademark of Microsoft USA). 
In addition, the ?rst intermediate data may be an originally 
determined format if it satis?es the requirement that GDI 
commands can be reproduced. 

[0043] On the other hand, the print condition information 
set by the user is input from the user input section 20 to the 
second intermediate data generating section 303, Which then 
generates second intermediate data according to the print 
conditions from the ?rst intermediate data stored on the data 
storage section 304 at step S212 and stores the second 
intermediate data on the data storage section 304. 

[0044] At step 212, the coded data input from the user 
input section 20 is coded as machine-readable code, then the 
machine-readable code is embedded in the ?rst intermediate 
data and data in the same format as the ?rst intermediate data 
(second intermediate data) is generated, or the ?rst interme 
diate data is converted into data for N-up print, scaled print, 
etc., (second intermediate data) in the same format as the 
?rst intermediate data based on the print parameters (N-up 
print, scaled print, etc.,) input from the user input section 20. 

[0045] Next, the print data generating section 305 repro 
duces a GDI command string from the data stored in the 
second intermediate data on the data storage section-304 and 
sends the GDI command string as print data together With 
the print instruction to the printer driver 40 at step S213. For 
this process, WindoWs API can be used for printing if the 
second intermediate data is formed of a WMF or EMF 
mentioned above. 

[0046] The printer driver 40 starts the printer 50 in 
response to the print instruction sent from the print data 
generating section 305 and outputs the print data (GDI 
command string) to the printer 50 at step S221. Further, the 
printer 50 prints out the print data. 

[0047] Thus, the printing system of the present invention 
is constituted such that the virtual printer driver 30 (provided 
by the application) is placed on an interface betWeen the 
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application 10 and the printer driver 40, and the virtual 
printer driver 30 generates intermediate data to alloW GDI 
code to be reproduced from application data instructed to be 
printed from the application 10 at ?rst and further repro 
duces GDI code based on the intermediate data for gener 
ating print data, then feeds the print data into the printer 
driver 40. That is, in the printing system of the present 
invention, the virtual printer driver 30 corresponds to the 
printer driver if vieWed from the application, or to the 
application if vieWed from the printer driver 40. The virtual 
printer driver 30 thus placed on the interface enables any 
printers 50 to print out in various modes of machine 
readable code embedding and printing, N-up print, scaled 
print, etc., from every application 10 having a print function. 

[0048] Next, a speci?c example of the print processing 
operation of the printing system Will be discussed in detail 

With reference to a ?oWcharts shoWn in FIGS. 4(a) and FIG. 5 is a schematic block diagram of the printing system 

used to explain the print processing according to the ?oW 
charts shoWn in FIGS. 4(a) and The ?oWcharts shoWn 
in FIGS. 4(a) and (b) corresponds particularly to a How of 
print processing for embedding machine-readable code in an 
electronic ?le that the user instructs to be printed and 
printing the electronic ?le With the machine-readable code 
embedded In this case, a second intermediate data generat 
ing section 303A comprising a code data analyZing section 
3031, an embedded data generating section 3032, and a 
merge processing section 3033 as shoWn in FIG. 6 is used 
as the second intermediate data generating section 303 in the 
virtual printer driver 30. 

[0049] As shoWn in FIG. 5, in the printing system, the 
virtual printer driver 30 exists betWeen the application 10 
and the printer driver 40 for controlling the printer 50 and an 
operating system (OS) intervenes betWeen the virtual printer 
driver 30 and the application 10. The application 10 has a 
function of displaying a print operation dialog, for example, 
as shoWn in the upper-right portion of FIG. 5 When an 
electronic ?le created by the application 10 is printed. If 
property is selected, for example, in the print operation 
dialog of the application 10, a print dialog of the user input 
section 20, for example, as shoWn in FIG. 3 is opened. The 
user uses the print dialog to enter print parameters of the 
electronic ?le to be printed from the application 10, data to 
be coded (coded data), etc. 
[0050] While one electronic ?le is edited in the application 
10 at step S401, the virtual printer driver 30 and the printer 
driver 40 intervening betWeen the application 10 and the 
printer 50 are in an idle state. At this time, the OS for 
controlling execution of the application 10 checks to see 
Whether some event is speci?ed from the application 10 at 
step S411 (event check loop). 
[0051] In this state, if an instruction for printing the 
electronic ?le being edited is given from the application 10 
at step S402, the OS recogniZes that an event occurs and is 
a print instruction (YES at step S411), and sends a start 
instruction to the virtual printer driver 30 at step S412, 
Whereby the virtual printer driver 30 is placed in a start state, 
?rst performs initialiZation processing at step S421, next 
sends a start instruction to the printer driver 40 at step S422, 
then Waits for an initialiZation completion noti?cation from 
the printer driver at step S423. 

[0052] In response to the start instruction from the virtual 
printer driver 30, the printer driver 40 performs initialiZation 
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processing, then returns an initialization completion noti? 
cation to the virtual printer driver 30 at step S431. Upon 
reception of the initialization completion noti?cation (YES 
at step S423), the virtual printer driver 30 noti?es the OS of 
the initialization completion. 

[0053] On the other hand, after sending the start instruc 
tion to the virtual printer driver 30, the OS checks to see 
Whether an initialization completion noti?cation is sent from 
the virtual printer driver 30. In this state, if the OS receives 
an initialization completion noti?cation from the virtual 
printer driver 30 (YES at step S413), it recognizes that the 
virtual printer driver 30 becomes ready to print, and sends a 
ready-to-print noti?cation to the application 10 at step S414. 

[0054] After issuing the print instruction at step S402, the 
application 10 checks to see Whether the OS processing is 
complete. Upon reception of a ready-to-print noti?cation 
from the OS (YES at step S403), the application 10 deter 
mines that the OS processing is complete, and outputs code 
data to the OS at step S404. 

[0055] The OS, Which receives the code data, eXecutes 
predetermined code processing service at step S415 and 
sends the code data undergoing the service to the virtual 
printer driver 30. 

[0056] The process of steps S404 to S415 corresponds to 
the process Wherein a print dialog (user input section 20) as 
shoWn in FIG. 3 is displayed based on the print instruction 
from the application 10 and the user uses the print dialog to 
enter data to be coded (coded data) and print parameters for 
the code data in the document ?le contents (code data) to be 
printed, input from the application 10 in response to the print 
instruction, as described above. The code data input from the 
application 10 and the coded data and print parameters 
entered by the user using the print dialog to Which the code 
processing service is applied are output to the virtual printer 
driver 30. 

[0057] When the code data output at step S415 in the OS 
is received at step S424 in the virtual printer driver 30, ?rst 
the ?rst intermediate data generating section 302 generates 
?rst intermediate data in a format to enable the data to be 
reproduced as GDI code in the later processing based on the 
received code data at step S425 and stores the ?rst interme 
diate data on the data storage section 304. 

[0058] In the second intermediate data generating section 
303A (see FIG. 6) of the virtual printer driver 30, the code 
data analyzing section 3031 analyzes the code data received 
from the OS and sends the analysis result to the merge 
processing section 3033. On the other hand, the embedded 
data generating section 3032 generates machine-readable 
code to be embedded in the code data instructed to be printed 
based on the coded data input from the user input section 20 
at step S426 and sends the machine-readable code to the 
merge processing section 3033. 

[0059] Further, the merge processing section 3033 reads 
the ?rst intermediate data from the data storage section 304, 
then merges the machine-readable code generated at step 
S426 into the ?rst intermediate data in accordance With the 
analysis result of the code data analyzing section 3031 and 
the print parameters, etc., input from the user input section 
20 for generating second intermediate data at step S427 and 
stores the second intermediate data in the data storage 
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section 304. The second intermediate data is prepared in a 
format similar to that of the ?rst intermediate data. 

[0060] Then, in the virtual printer driver 30, the print data 
generating section 305 reproduces a GDI command string 
from the second intermediate data for generating print data 
and sends the print data together With the print instruction to 
the printer driver 40 at step S428. 

[0061] Upon reception of the print instruction and the print 
data (GDI command string) from the virtual printer driver 30 
at step S432, the printer driver 40 starts the printer 50 and 
outputs the print data at step S434. Further, the printer 50 
prints out the print data received from the printer driver 40. 

[0062] After sending the print data to the printer 50, the 
printer driver 40 sends a print completion noti?cation to the 
virtual printer driver 30. Upon reception of the print comple 
tion noti?cation from the printer driver 40, the virtual printer 
driver 30 recognizes that processing of the printer driver 40 
is complete, and sends a print completion noti?cation to the 
OS at step S429. 

[0063] After executing the code processing service, the 
OS checks to see Whether the processing of the virtual 
printer driver 30 is complete. MeanWhile, if the OS receives 
the print completion noti?cation from the virtual printer 
driver 30 (YES at step S416), it determines that processing 
of the virtual printer driver 30 is complete, and terminates 
the operation at step S417. At the time, the OS sends an OS 
processing completion noti?cation to the application 10, 
then returns to the event check loop. On the other hand, after 
outputting the code data, the application 10 checks to see 
Whether the OS processing is complete. Upon reception of 
the OS processing completion noti?cation from the OS 
(YES at step S405), the application 10 terminates the print 
processing sequence. 

[0064] As seen from the description of the processing 
sequence, the virtual printer driver 30 performs (a) to (c) at 
steps S424 to S428 as folloWs: 

[0065] (a) the ?rst intermediate data that can be repro 
duced in GDI code is generated from the electronic ?le 
instructed to be printed from the application 10; 

[0066] (b) the machine-readable code is generated from 
coded data input accompanying the print instruction, then is 
merged into the ?rst intermediate data for generating second 
intermediate data in the same format as the ?rst intermediate 
data; and 

[0067] (c) a GDI code string is reproduced from the 
second intermediate data, Whereby print data is generated 
and a print instruction is given to the printer driver 40. 

[0068] The machine-readable code set by the user through 
the user input section 20 is merged into the print data 
resulting from performing processing of (a) to Thus, the 
print data is printed out at the printer 50 through the printer 
driver 40, Whereby a printout With the machine-readable 
code embedded in the application data can be provided. 

[0069] As an eXample, FIG. 7 shoWs a print image for 
embedding machine-readable code (?lled-in portions in 
FIG. 7) in electronic ?les from applications 10 of Word 
processor, spread sheet, and draWing tool and printing the 
electronic ?les With the machine-readable code embedded. 
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[0070] In the print processing, ?rst, When the user 
executes printing the electronic ?le in each application 10, 
a print dialog as shoWn in FIG. 3 is displayed. Here, the user 
enters the data to be coded (coded data) as machine-readable 
code. Particularly, an example of specifying “INTEGER” as 
the data type and coding “1234567890” as the value is 
shoWn on the print dialog in FIG. 3. If the user presses an 
OK button on the print dialog after entering the coded data, 
the coded data is coded in the virtual printer driver 30 and 
the resultant data is merged into the ?rst intermediate data to 
generate second intermediate data, then the second interme 
diate data becomes print data reproduced in a GDI code 
string and the print data is passed to the printer driver 40, 
then printout With the coded data embedded as shoWn in 
FIG. 7 can be provided at the printer 50. 

[0071] According to the printing system of the present 
invention having the virtual printer driver 30 being placed 
betWeen the application 10 and the printer driver 40 for 
embedding machine-readable code in the intermediate code 
that can be reproduced in a GDI code string, from every 
application of Word processor, spread sheet, draWing tool, 
etc., as shoWn in FIG. 7 having a print function, machine 
readable code can be embedded in an electronic ?le in the 
application and printed if any printer 50 is used. 

[0072] Bar code, data griff, etc., can be used as the 
machine-readable code embedded and printed in the printing 
system. A registration ID used When an electronic ?le to be 
printed is registered in a server is possible, as described later, 
as the machine-readable code content. In this case, the 
machine-readable code is read and scanned through a scan 
ner on output paper With the machine-readable code embed 
ded and printed, the registration ID is recogniZed from the 
scan result, and the electronic ?le corresponding to the 
registration ID can be retrieved from the server. 

[0073] Possible as other examples of the machine-read 
able code are various pieces of information such as the 
identi?er of a printed electronic ?le, the name of the host 
device supplying the electronic ?le, the name of the OS or 
user creating the electronic ?le, and the print date and the 
number of pages of the electronic ?le. Further, a character 
string such as “important” or “con?dential” can also be 
watermarked in the electronic ?le printed on output paper. 

[0074] In the example, the machine-readable code is pre 
viously merged into the ?rst intermediate data to generate 
second intermediate data, then the second intermediate data 
is sent to the printer driver 40. HoWever, alternatively, the 
machine-readable code may be sent as a GDI command 
string in processing of sending a print instruction to the 
printer driver 40. 

[0075] By the Way, in the machine-readable code embed 
ding and printing processing described above, application 
data is not converted and additional information of server 
registration ID, etc., is added to the application data and 
printing is performed. In addition, the printing system of the 
present invention can also adopt a con?guration for con 
verting application data and printing out. N-up print, scaled 
up or scaled-doWn print, or the like are possible as examples 
of print processing involving such data conversion. Process 
ing of creating some ?le having a format that can be used 
With the virtual printer driver 30 is also applied. To add such 
a print processing function, for example, a second interme 
diate data generating section 303B comprising code data 
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analyZing section 3031 and a data conversion section 3034 
as shoWn in FIG. 8 may be used as the second intermediate 
data generating section 303 in the virtual printer driver 30. 

[0076] Print processing of the printing system adopting 
the second intermediate data generating section 303B in the 
virtual printer driver 30 Will be discussed brie?y. The print 
processing of the print system can be realiZed by replacing 
steps S424 to S427 of the virtual printer driver 30 in the 
?oWcharts shoWn in FIGS. 4(a) and (b) in the printing 
system for embedding and printing additional information of 
machine-readable code, etc., With the folloWing process: 

[0077] NoW, assume that N-up print is speci?ed on the 
print dialog shoWn in FIG. 3 after a print instruction is given 
from the application 10 in the printing system using the 
second intermediate data generating section 303B as shoWn 
in FIG. 8. Upon completion of setting on the print dialog, 
the code data of the electronic ?le instructed to be printed is 
input from the application 10 to the virtual printer driver 30 
and the print parameter specifying the N-up print is input 
from the user input section 20 to the virtual printer driver 30. 

[0078] When the virtual printer driver 30 receives the code 
data input from the application 10, ?rst the ?rst intermediate 
data generating section 302 generates ?rst intermediate data 
in a format to enable the data to be reproduced as GDI code 
in the later processing based on the received code data and 
stores the ?rst intermediate data on the data storage section 
304. 

[0079] In the second intermediate data generating section 
303B (see FIG. 8) of the virtual printer driver 30, the code 
data analyZing section 3031 analyZes the code data received 
from the application 10 and sends the analysis result to the 
data conversion section 3034. On the other hand, the print 
parameter input from the user input section 20 is read into 
the data conversion section 3034. 

[0080] After this, the data conversion section 3034 reads 
?rst intermediate data from the data storage section 304, 
then converts the ?rst intermediate data into data for the 
N-up print according to the print parameter input from the 
user input section 20 While referencing the analysis result of 
the code data analyZing section 3031, thereby generating 
second intermediate data, and stores the second intermediate 
data in the data storage section 304. 

[0081] Further, in the virtual printer driver 30, the print 
data generating section 305 reproduces a GDI command 
string from the second intermediate data for generating print 
data and sends the print data together With the print instruc 
tion to the printer driver 40. 

[0082] Upon reception of the print instruction and the print 
data (GDI command string) from the virtual printer driver 
30, the printer driver 40 starts the printer 50 and outputs the 
print data. Further, the printer 50 prints out the print data 
received from the printer driver 40. 

[0083] FIG. 9 shoWs a printout example based on the print 
processing. In this printout example, if 1-up print is speci?ed 
for an electronic ?le consisting of tWo pages, the tWo pages 
of the electronic ?le are normally printed on tWo sheets of 
output paper in a one-to-one correspondence; if 2-up print is 
speci?ed for the electronic ?le, the tWo pages of the elec 
tronic ?le are printed on one sheet of output paper. 
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[0084] To execute scaled print in addition to the N-up print 
or obtain some data for use With the virtual printer driver 30, 
similar processing can also be applied. 

[0085] In the example, processing of adding additional 
information to the application data instructed to be printed 
and printing and processing of converting application data 
instructed to be printed into data for N-up print or scaled 
doWn or scaled-up print are executed separately, but a 
system con?guration for performing both the former pro 
cessing and the latter processing is also possible. 

[0086] Next, another embodiment of the present invention 
Will be discussed. FIG. 10 is a block diagram to shoW a 
schematic con?guration of a printing system according to 
another embodiment of the present invention. Parts identical 
With or similar to those previously described With reference 
to FIG. 1 are denoted by the same reference numerals in 
FIG. 10. 

[0087] In the printing system, a virtual printer driver 30A 
is provided With a non-print processing control section 306 
for controlling processing other than print processing When 
application data instructed to be printed from an application 
10 is printed. The non-print processing control section 306 
is connected to an external device such as a server 60 via a 

predetermined interface. The general operation of the print 
ing system Will be discussed With reference to a ?oWchart 
shoWn in FIG. 11. Steps identical With or similar to those 
previously described With reference to FIG. 2 are denoted 
by the same numerals in FIG. 11. 

[0088] To print any electronic ?le from the application 10 
in the printing system, the user issues an instruction for 
printing the electronic ?le to be printed at step S201. When 
the print instruction is issued, a user input section 20 
displays a print dialog, for example, as shoWn in FIG. 3, and 
accepts setting of print conditions related to the electronic 
?le instructed to be printed at step S202. 

[0089] In the printing system, an instruction to start non 
print processing other than print processing for the elec 
tronic ?le instructed to be printed is issued by using a dialog 
(not shoWn) different from the print dialog or a predeter 
mined input function at step S203. 

[0090] Upon completion of setting the print conditions 
and issuing the instruction to start non-print processing, the 
code data of the electronic ?le instructed to be printed is 
input from the application 10 to the virtual printer driver 30A 
and the user-setup print parameters of N-up print, etc., and 
coded data are input from the user input section 20 to the 
virtual printer driver 30A. At this time, the information input 
from the user input section 20 also includes the non-print 
processing start instruction information. 

[0091] In the virtual printer driver 30A, ?rst a ?rst inter 
mediate data generating section 302 generates ?rst interme 
diate data from the code data sent from the application 10 at 
step S211 and stores a the ?rst intermediate data on a data 
storage section 304. On the other hand, the print condition 
information set by the user is input from the user input 
section 20 to a second intermediate data generating section 
303, Which then generates second intermediate data accord 
ing to the print conditions from the ?rst intermediate data 
stored on the data storage section 304 at step S212 and stores 
the second intermediate data on the data storage section 304. 
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[0092] Next, a print data generating section 305 repro 
duces a GDI command string from the data stored in the 
second intermediate data on the data storage section 304 and 
sends the GDI command string as print data together With 
the print instruction to a printer driver 40 at step S213. 

[0093] The printer driver 40 starts a printer 50 in response 
to the print instruction sent from the print data generating 
section 305 and outputs the print data (GDI command string) 
sent together With the print instruction to the printer 50 at 
step S221. Further, the printer 50 prints out the print data. 

[0094] After sending the print instruction at step S213, a 
control section 301 in the virtual printer driver 30A checks 
Whether or not an instruction to start non-print processing is 
input from the user input section 20 at step S214. If an 
instruction to start non-print processing is not input (NO at 
step S214), the control section 301 terminates the process 
ing. In contrast, if an instruction to start non-print processing 
is input (YES at step S214), the control section 301 starts the 
non-print processing control section 306 for executing the 
non-print processing instructed to be started at step S215. 

[0095] For example, to print application data and register 
the data in the server 60 in the printing system shoWn in 
FIG. 10, instruction information meaning “server registra 
tion” is input as the non-print processing start instruction at 
step S203. At this time, the control section 301 in the virtual 
printer driver 30A recogniZes that a “server registration” 
start instruction is given based on the instruction information 
(YES at step S214), and sends a server registration start 
noti?cation to the non-print processing control section 306. 
When receiving the noti?cation, the non-print processing 
control section 306 reads the second intermediate data stored 
on the data storage section 304 and adds registration ID 
speci?ed using the print dialog, for example, to the second 
intermediate data, then registers the second intermediate 
data in the server 60. 

[0096] In addition, if a mail server or a facsimile machine 
is connected as an external device and a control function of 
the external device is added to the non-print processing 
control section 306, While a speci?ed electronic ?le is 
printed in response to a print instruction from the application 
10, it can be transmitted by mail through the mail server or 
can be transferred to the facsimile machine through Which 
the electronic ?le can be transmitted to the receiving party. 

[0097] As has been described heretofore, according to the 
present invention, intermediate data to enable print data 
adaptable to print processing of a printer is generated from 
application data instructed to be printed from an application 
and further the print data is reproduced from the interme 
diate data and is sent to the printer. Therefore, data of various 
applications having a printing function can be printed out at 
any printers. 

[0098] In the present invention, there is added a process 
ing function of merging machine-readable code on the 
intermediate data. Therefore, to embed machine-readable 
code in application data and print the application data With 
the machine-readable code embedded, the application data 
With the machine-readable code embedded can be printed at 
any printer. 

[0099] In the present invention, there is added a function 
of converting application data instructed to be printed from 
an application on the intermediate data. Therefore, to 
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execute N-up print, scaled print, etc., for the application 
data, the application data can be printed at any printer. 

[0100] Further, in the present invention, there is added a 
function of executing non-print processing operation While 
performing print data preparation processing, so that the 
non-print processing operation of server registration, fac 
simile transmission, etc., of application data can be per 
formed concurrently With print processing of the application 
data. 

What is claimed is: 
1. A printing system for printing application data 

instructed to be printed from an application at a printer, the 
printing system comprising: 

?rst intermediate data preparation means for preparing 
?rst intermediate data from the application data; 

second intermediate data preparation means for preparing 
second intermediate data having the same data format 
as the ?rst intermediate data from the ?rst intermediate 
data; and 

print data preparation means for preparing print data that 
can be processed at the printer from the second inter 
mediate data. 

2. The printing system as set forth in claim 1 Wherein the 
second intermediate data preparation means includes data 
merge means for merging a machine-readable code into the 
?rst intermediate data, thereby preparing the second inter 
mediate data. 

3. The printing system as set forth in claim 2 Wherein the 
machine-readable code is at least any one of identi?cation 
information, print date information, number-of-page infor 
mation, source host device information, and information of 
operation system name in Which the application data is 
prepared. 

4. The printing system as set forth in claim 1 Wherein the 
second intermediate data preparation means includes data 
conversion means for converting the ?rst intermediate data 
into data corresponding to print control information speci 
?ed accompanying the print instruction, thereby preparing 
the second intermediate data. 

5. The printing system as set forth in claim 4 Wherein the 
print control information is any one of control information 
pieces specifying N-up print, scaled-up print, and scaled 
doWn print for the application data. 

6. The printing system as set forth in claim 1 further 
comprising: 

operation instruction means for specifying non-print pro 
cessing operation other than print processing for the 
application data; and 

non-print processing control means for executing the 
non-print processing operation instructed by the opera 
tion instruction means While print data preparation 
processing is performed by the print data preparation 
means. 
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7. The printing system as set forth in claim 6 Wherein the 
non-print processing operation is at least any one of pro 
cessing operation of registering the second intermediate data 
in a server, processing operation of transmitting the second 
intermediate data by mail, and processing operation of 
transmitting the second intermediate data With a facsimile 
machine. 

8. A data processing method of a printing system for 
printing application data instructed to be printed from an 
application at a printer, the data processing method com 
prising the steps of: 

preparing ?rst intermediate data from the application data; 

preparing second intermediate data having the same data 
format as the ?rst intermediate data from the ?rst 
intermediate data; and 

preparing print data that can be processed at the printer 
from the second intermediate data. 

9. The data processing method as set forth in claim 8 
Wherein machine-readable code is merged into the ?rst 
intermediate data, thereby preparing the second intermediate 
data. 

10. The data processing method as set forth in claim 9 
Wherein the machine-readable code is at least any one of 
identi?cation information, print date information, number 
of-page information, source host device information, and 
information of operation system name in Which the appli 
cation data is prepared. 

11. The data processing method as set forth in claim 8 
Wherein the ?rst intermediate data is converted into data 
corresponding to print control information speci?ed accom 
panying the print instruction, thereby preparing the second 
intermediate data. 

12. The data processing method as set forth in claim 11 
Wherein the print control information is any one of control 
information pieces specifying N-up print, scaled-up print, 
and scaled-doWn print for the application data. 

13. The data processing method as set forth in claim 8 
further comprising the steps of: 

specifying selectively non-print processing operation 
other than print processing for the application data; and 

executing the instructed non-print processing operation 
While performing print data preparation processing. 

14. The data processing method as set forth in claim 13 
Wherein the non-print processing operation is at least any 
one of processing operation of registering the second inter 
mediate data in a server, processing operation of transmit 
ting the second intermediate data by mail, and processing 
operation of transmitting the second intermediate data With 
a facsimile machine. 


