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A PRINTING SYSTEM, A PRINTING METHOD, A 
CONVERTING DEVICE, A DATA PROCESSING 

METHOD AND A PRINTING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a printing system, 
a printing method, a converting device, a data processing 
method and a printing device, more particularly to a printing 
method, a converting device, a data processing method and 
a printing device, Which are capable of achieving a cost 
reduction as the entire system. 

[0002] As a computer netWork (hereinafter referred to as 
a “netWork”) represented by the Internet has become spread 
in use, it has come to be proposed recently to connect 
various electronic devices and computer terminals to a 
netWork and utiliZe the electronic devices from the computer 
terminals. For example, there has been proposed a printing 
system in Japanese Laid-Open Patent Application 06-59833 
published in March 1994, Wherein a plurality of printers are 
connected to a netWork in such a manner that When a speci?c 
printer having received data from the host computer to print 
out is unable to execute its printing out for one reason or 
another, the printer transfers the received data to another 
printer Where to print out the data. 

[0003] In Japanese Laid-Open Patent Application 
07-13722 published in January 1995, there has been pro 
posed a printing system, Wherein a plurality of printers are 
connected to a netWork in such a manner that When a speci?c 
printer having received data transmitted thereto through the 
netWork from the host computer to print out is not free, the 
printer transfers the transferred data through the netWork to 
another printer free for use for converting the data into raster 
image data (bitmap image data), and the raster image data 
thus converted is transferred through the netWork to the 
printer intended to print out raster image data When it 
becomes available to execute its printing out. 

[0004] FIG. 1 is a schematic diagram shoWing a related art 
system of the above-described type. As shoWn in FIG. 1, a 
netWork 64 is composed of host computers 61-1 and 61-2 
and a plurality of netWork printers 62-1, 62-2 and 62-3 
connected thereto. 

[0005] The netWork printer 62-1 (62-2 or 62-3) is com 
posed of a raster image processor (RIP) 62-1A and an output 
engine 62-1B. The raster image processor 62-1A interprets 
page description language (PDL) data transmitted thereto 
through the netWork 64 from the host computer 61-1 (or the 
host computer 61-2) and converts the language into raster 
image data, and the output engine 62-1B prints out the raster 
image data produced by the RIP 62-1A on paper or the like. 
The RIP 62-1A and the output engine 62-1B are integrated 
into the netWork printer 62-1. Alternatively, for the netWork 
printer 62-3, the RIP 62-3A is connected to an output engine 
62-3B through an exclusive interface 623C. 

[0006] For example, the RIP 62-1A of the netWork printer 
62-1, When it receives data transmitted thereto throughout 
the netWork 64 from the host computer 61-1, interprets its 
PDL data and converts the received data into raster image 
data. The raster image data is transferred to the output engine 
62-1B to print out the data on paper or the like. 

[0007] Aprinter used in a related art system is composed 
of a RIP and output engine as described above. A RIP is 
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particularly expensive and makes all printers connected to 
the netWork 64 inevitably expensive. Because this RIP 
requires fonts, all the printers need to be provided With these 
fonts, Which makes them expensive. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a 
printing system, a printing method, a converting device, a 
data processing method, and a printing device, Which are 
capable of achieving a cost reduction as a Whole and of 
selecting a desired printer quickly Without fail. 

[0009] In a printing system and a printing method accord 
ing to one aspect of the present invention, a command device 
supplies page description language data representing print 
out data and a designation code designating a printing device 
to carry out printing-out to a converting device through a 
netWork. The converting device converts the page descrip 
tion language data transmitted thereto from the command 
device through the netWork into a raster image data and 
outputs the converted raster image data together With a 
print-out command to the printing device designated by the 
command device. In response to this command, the printing 
device prints out the raster image data transmitted thereto 
from the converting device through the netWork. 

[0010] According to the printing system and the printing 
method having the above con?guration, the converting 
device converts page description language data transmitted 
thereto from a command device through the netWork into 
raster image data Which is transferred to the printing device 
through the netWork for its printing-out, so that the system 
can be reduced in cost as a Whole. Because a designation 
code is transferred from the converting device to the com 
mand device, the command device is not required to keep 
the addresses of printing devices under its management, so 
that a desired printing device can be selected quickly With 
out fail. 

[0011] In a converting device and a data processing 
method according to another aspect of the present invention, 
a converting device, When it receives a print-out command 
from a command device, noti?es a pre-set printing device to 
the command device through a netWork. When receiving 
page description language data representing print-out data 
from the command device through the netWork, the con 
verting device converts the received page description lan 
guage data into raster image data Which is transferred 
through the netWork to the address of a printing device 
designated by the command device. 

[0012] According to the converting device and the data 
processing method having the above con?guration, the 
addresses of printing devices connected to the netWork are 
stored in the command device and the command device 
designates a desired one among the stored printing devices, 
so that the command device is not required to keep the 
netWork addresses of printing devices under its manage 
ment, alloWing a desired printing device to execute its 
printing-out quickly Without fail. 

[0013] In a printing device and a printing method accord 
ing to a further aspect of the present invention, a printing 
device not having a function to convert page description 
language data into raster image data receives raster image 
data transmitted from a converting device through a netWork 
and prints-out the raster image data thus received. 
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[0014] According to the printing device and the printing 
method having the above con?guration, the printing device 
substantially having no function to convert page description 
language data into raster image data prints out the raster 
image data transmitted through the netWork as it is, so that 
it is possible to simplify the structure of the printing device 
and reduce the cost thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a diagram shoWing a con?guration of a 
related art printing system; 

[0016] FIG. 2 is a diagram shoWing a con?guration of a 
printing system according to an embodiment of the present 
invention; 
[0017] FIG. 3 is a block diagram shoWing a con?guration 
of a host computer according to the embodiment shoWn in 
FIG. 2; 

[0018] FIG. 4 is a block diagram shoWing functions of a 
RIP server shoWn in FIG. 2; 

[0019] FIG. 5 is a block diagram shoWing a hardWare 
con?guration of the RIP server 3-1 shoWn in FIG. 2; 

[0020] FIG. 6 is a block diagram shoWing functional 
blocks of an output engine in the embodiment shoWn in 
FIG. 2; 

[0021] FIGS. 7A to 7G are diagrams shoWing formats of 
packets transmitted on a netWork according to the embodi 
ment shoWn in FIG. 2; 

[0022] FIG. 8 is a ?oWchart illustrating processing in the 
host computer in the embodiment shoWn in FIG. 2; 

[0023] FIG. 9 is a RIP entry table stored in the RIP server 
shoWn in FIG. 2; 

[0024] FIG. 10 is a ?oWchart shoWing processing of a 
program “RIP Service Daemon” in the RIP server shoWn in 
FIG. 4; 

[0025] FIG. 11 is a ?oWchart shoWing processing of a 
program “RIP Process” in the RIP server shoWn in FIG. 4; 

[0026] FIG. 12 is a ?oWchart shoWing processing of the 
output engine in FIG. 6; and 

[0027] FIG. 13 is a timing chart illustrating processing of 
the system shoWn in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] FIG. 2 shoWs a con?guration of a printing system 
embodying the present invention. In this embodiment, a host 
computer (a command device) 1-1 and an output engine 
2-1A as a netWork printer (a printing device) 2-1 are 
installed in a room 5-1. Both of them are connected to a 
netWork 4. 

[0029] Likewise, a host computer 1-2 and an output 
engine 2-2A as a netWork printer 2-2 are installed in a room 
5-2. In a room 5-3, there are installed a host computer 1-3 
and an output engine 2-3A as a netWork printer 2-3. These 
rooms 5-1 to 5-3 may be different rooms in the same 
building or rooms located remotely from each other. If the 
netWork 4 is an international netWork like the Internet, for 
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example, the rooms 5-1, 5-2 and 5-3 may be located in 
Japan, Britain and the United States, respectively. 

[0030] The netWork 4 has a plurality (tWo in this embodi 
ment) of RIP servers (converting devices) 3-1 and 3-2 
connected thereto. The RIP servers 3-1 and 3-2 receive PDL 
data from the host computers 1-1 to 1-3 through the netWork 
4, and convert PDL data into raster image data (bitmap 
image data) Which are output to the desired output engines 
2-1A to 2-3A. 

[0031] The users of the output engines 2-1A to 2-3A, When 
they connect the output engines 2-1A to 2-3A to the netWork 
4, access the RIP server 3-1 or 3-2 and allocate addresses of 
the output engines 2-1A to 2-3A on the netWork 4. Thus, 
each RIP server stores only the addresses of those required 
to manage, out of the output engines connected to the 
netWork 4. 

[0032] For example, the host computer 1-1 is con?gured 
as shoWn in FIG. 3. CPU 11 executes various types of 
processing according to programs stored in ROM 12. RAM 
13 stores data and programs as required for CPU 11 to 
execute various types of processing. A communicating sec 
tion 14 executes communications of data With the netWork 
4. A hard disk (HDD) 15 stores data to transmit or data 
received or programs to be executed by CPU 11. A display 
section 17 is composed of LCD, CRT and the like to display 
data as desired. An input section 18 is composed of a 
keyboard, a mouse and the like Which are operated to input 
various commands. All these devices are connected to each 
other through a bus 16. 

[0033] While not shoWn, the host computers 1-2 and 2-3 
are con?gured like the host computer 1-1. 

[0034] FIG. 4 shoWs functional blocks of the RIP server 
3-1. As shoWn in the ?gure, the RIP server 3-1 has a 
communicating section 22 to transmit and receive data 
through the netWork 4. A parser 21 executes processing to 
analyZe PDL data received through the netWork 4. A ren 
dering section 23 is composed of an image rendering section 
23A, a graphic rendering section 23B and a text rendering 
section 23C Which execute their respective processing to 
convert into perceivable raster image data (bitmap image 
data) the original data analyZed by the parser 21 into three 
objects, i.e., an image, a graphic and a text. 

[0035] A font information section 24 is utiliZed When the 
text rendering section 23C converts text data into perceiv 
able bitmap image data. 

[0036] A data compressing section 25 executes processing 
to compress raster image data. The data compression may be 
performed in accordance With methods speci?ed under the 
G3 or G4 standard used for facsimiles or under JPEG (Joint 
Photographic Experts Group) used for compression of static 
image. For the same purpose, the LZW (Lempel-Ziv and 
Welch) algorithm may be employed. This LZW algorithm is 
used to transmit color image data through a desired trans 
mission path or record it on a hard disk. The algorithm is 
explained in an article “A Technique for High Performance 
Data Compression” in No. 6, IEEE Computer Vol. 17 dated 
June 1984. 

[0037] A control section 26 serves to control operations of 
the above described sections. A memory section 28 com 
posed of a hard disk, an optomagnetic disk and RAM stores 
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on its RIP entry table the addresses of the output engines 
2-1A to 2-3A connected to the network 4. A bus 27 inter 
connects the above-described devices and sections. 

[0038] The RIP server 3-1 With its functional blocks 
shoWn in FIG. 4 can be con?gured as a hardware device as 
shoWn in FIG. 5. In this embodiment, the RIP server 3-1 is 
composed of ROM 32 to store programs; CPU 31 to execute 
various types of processing according to programs stored in 
ROM 32; RAM 33 to store data and programs as required for 
CPU 31 to execute various types of processing; a font ROM 
34 to store font data; a communicating section 35 to execute 
communications of data With the netWork 4; and a bus 37 
interconnecting the above-described devices and sections. 
Functions as indicated in the functional blocks of FIG. 4 are 
executed under a program executed by CPU 31. 

[0039] While not shoWn, the RIP server 3-2 is con?gured 
like the RIP server 3-1. 

[0040] FIG. 6 shoWs a con?guration of an output engine 
2-1A. In this embodiment, a communicating section 41 
transmits and receives data through the netWork 4 and a data 
decompression section 42 executes processing to decom 
press the compressed raster image data. An output section 44 
prints out the data on paper or the like in a perceivable form. 
A control section 43 serves to control the operations of the 
above-described sections. Amemory section 46, including a 
RAM, stores data or the like as required. A bus 45 inter 
connects the above-described devices and sections. 

[0041] FIG. 7 shoWs formats of packets in case Where data 
is transferred through the netWork 4. The packet is basically 
composed of, as shoWn in FIG. 7A, a destination address 
indicating the destination of the packet, a source address 
indicating the source of the packet, a command transmitted 
from the source of the packet to its destination, and data to 
be transmitted. 

[0042] As Will be explained fully later, a host computer 1-i 
(i=1, 2, 3), When it commands a RIP server 3-j (i=1, 2) to 
print out, outputs a “RIP Entry Request” in a format as 
shoWn in FIG. 7B. As a destination address, a code “ff. ff.ff” 
is given. This does not designate a speci?c RIP server but 
designates all the RIP servers. In other Words, When a 
destination address is given With this designation, the host 
computer addresses to all the RIP servers substantially in a 
broadcast form. It sends out its address (client address) as a 
source address and a “RIP Entry Request” as a command. 

[0043] In response to the “RIP Entry Request”, the RIP 
server 3-j outputs “Reply RIP Entry” to the host computer 
1-i in a format as shoWn in FIG. 7C. It sends out the address 
of the host computer 1-i (client address) as a destination 
address, the address of the RIP server 3-j as a source address, 
“Reply RIP Entry” as a command, and “RIP Entry Data” as 
data. 

[0044] When the host computer 1-i receives “Reply RIP 
Entry” from the RIP server 3-j, it outputs “Connection 
Request” to the RIP server 3-j in a format as shoWn in FIG. 
7D. It sends out the address of the RIP server 3-j as a 
destination address and the address of the host computer 1-i 
as a source address. “Connection Request” is given as a 
command and “Socket No.” as data. “Socket No.” stored in 
the RIP server 3-j is a number (a designation code) to specify 
a speci?c netWork printer 2-k (an output engine 2-kA) 
according to “RIP Entry Table” to be explained later With 
reference to FIG. 9. 
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[0045] The format of data Where the PDL data is trans 
mitted from the host computer 1-i to the RIP server 3-j is 
shoWn in FIG. 7E. It designates the address of the RIP 
server 3- j as a destination address and the address of the host 
computer 1-i as a source address. “PDL Data Send” is sent 
out as a command and “PDL Data” as data. 

[0046] When the RIP server 3-j commands the output 
engine 2-kA to print out, it outputs “Control Printer” in a 
format as shoWn in FIG. 7F. It designates the address of the 
netWork printer 2-k (output engine 2-kA) as a destination 
address and the address of the RIP server 3-j as a source 
address. “Printer Control Command” is sent out as a com 
mand and “Control Data” as data. 

[0047] The format of data Where raster image data is 
transferred from the RIP server 3-j to the output engine 2-kA 
is shoWn in FIG. 7G. It designates the address of the output 
engine 2-kA as a destination address and the address of the 
RIP server 3-j as a source address. “Raster Data Send” is 
sent out as a command and “Raster Image Data” as data. 

[0048] Processing by the host computer noW Will be 
explained With reference to a ?oWchart in FIG. 8. The 
explanation here Will be made, for example, Where the host 
computer 1-1 prints out using the output engine 2-1A as the 
netWork printer 2-1 installed in the same room 5-1. 

[0049] In Step S1, CPU 11 of the host computer 1-1 
outputs “RIP Entry Request” in a packet formatted as shoWn 
in FIG. 7B to the netWork 4. Included as its command, “RIP 
Entry Request” requests the RIP server 3-j connected to the 
netWork for a service entry (transmission of the RIP entry 
table stored in memory). Used as a source address in this 
case is the address of the host computer 1-1. The destination 
address of the data is an address not specifying any speci?c 
electronic device but an address designating all the RIP 
servers 3-j as its destination (ff.ff.ff). Therefore, this “RIP 
Entry Request” is broadcast to all the RIP servers 3- j. For its 
convenience, the explanation here assumes that the netWork 
4 is LAN With a single RIP server connected thereto. 

[0050] The RIP server 3-j Which receives this “RIP Entry 
Request” through the netWork 4 sends out “Reply RIP 
Entry” in response. In Step S2, the host computer 1-1 
receives this “Reply RIP Entry” through its communicating 
section 14. As its data, the received “Reply RIP Entry” 
contains “RIP Entry Data” as shoWn in FIG. 7C. 

[0051] The “RIP Entry Data” contains “RIP Entry Table” 
as shoWn in FIG. 9. As shoWn in the ?gure, the table 
contains the entry names, socket numbers, netWork 
addresses and characteristics of the netWork printers 2-k 
connected to the netWork in the form of a reference table. 
CPU 11 of the host computer 1-1 outputs this table to the 
display section 17 for its display. 

[0052] The user of the host computer 1-1, looking at this 
table, picks up and designates a netWork printer to print out. 
In this case With printing-out desired on the netWork printer 
2-1 (output engine 2-1A), the user selects Printer No. 1 (Mr. 
A’s printer). This selection is executed With the input section 
operated in Step S3. 

[0053] In Step S4, CPU 11 reads out from the RIP entry 
table the socket number of the printer selected in Step S3 and 
sends its data as “Connection Request” in a format as shoWn 
in FIG. 7D to the RIP server 3-j Which has transmitted 
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“Reply RIP Entry.” Speci?cally, in this case, as a destination 
address in the packet format as shown in FIG. 7D, is 
designated the address of the RIP server (the RIP server 3-1, 
for example) Which sent out “Reply RIP Entry” the host 
computer 1-1 has received. As a source address, the address 
of the host computer 1-1 is used. 

[0054] In Step S5, the host computer 1-1 outputs PDL data 
representing print-out data to the RIP server 3-1 in a packet 
format as shoWn in FIG. 7E. Speci?cally, CPU 11 reads out 
PDL data stored, for example, on a hard disk 15 and sends 
it out together With the “PDL Data Send” command. In this 
case, the RIP server 3-1 is designated as a destination 
address and the host computer 1-1 as a source address. 

[0055] When the PDL data is sent out to the RIP server 3-1 
as explained above, the PDL data is converted into raster 
image data at the RIP server 3-1 and this raster image data 
is then sent out to the printer designated in Step S3. 

[0056] Operations of the RIP server 3-1 noW Will be 
explained With reference to FIGS. 10 and 11. The RIP 
server 3-1 has stored therein tWo programs, i.e., “RIP 
Service Daemon” and “RIP Processing”. FIG. 10 and FIG. 
11 shoW the former program and the latter program, respec 
tively. 
[0057] In Step S11, the control section 26 (RIP Service 
Daemon) of the RIP server 3-1 Writes in the RIP entry table 
stored in the memory section 28 as shoWn in FIG. 9. As 
shoWn in FIG. 9, this table stores data containing the 
netWork addresses of the netWork printers 2-k connected to 
the network. In Step S12, it Waits for a packet to be 
transmitted thereto from the client (the host computer 1-i) 
through the netWork and receives via the communicating 
section 22 a packet transmitted thereto through the netWork. 

[0058] In Steps S13 and S14, the control section 26 judges 
Whether the received packet is either “RIP Entry Request” or 
“Connection Request.” When the received packet is judged 
to be “RIP Entry Request” transmitted from the host com 
puter 1-i in Step S1 in the format as shoWn in FIG. 7B (this 
can be judged from “RIP Entry Request” as a command as 
shoWn in FIG. 7B), processing advances to Step S15 Where 
the control section 26 transmits to the host computer 1-i 
speci?ed by the source address of the received packet 
through the netWork 4“Reply RIP Entry” in the packet 
format as shoWn in FIG. 7C. “RIP Entry Data” as the packet 
data contains the RIP entry table as shoWn in FIG. 9. 

[0059] The host computer 1-1 receives this “Reply RIP 
Entry” in Step S2 explained above With reference to FIG. 8. 
After selecting a netWork printer to print out from the RIP 
entry table, it transmits “Connection Request” in Step S4 in 
the packet format as shoWn in FIG. 7D. 

[0060] When it is judged from a “Connection Request” 
command in the received packet in Step S14 that “Connec 
tion Request” has been received, processing advances to 
Step S16 Where the RIP service daemon starts the RIP 
processing program, the other of the tWo stored programs (as 
shoWn in a ?oWchart in FIG. 11). At this time, the netWork 
address of a printer corresponding to a socket number 
designated as the packet data in FIG. 7D is read out from the 
RIP entry table having read out in Step S11, and is noti?ed 
to the RIP processing program. 

[0061] Back to Step S12 then, the RIP service daemon 
executes similar processing in repetition. 
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[0062] The RIP processing program started as explained 
above executes the reception of the PDL data transmitted 
thereto through the netWork 4 in Step S21 in FIG. 11. This 
PDL data is the one transmitted from the host computer 1-1 
in Steps S5 in FIG. 8 in the packet format as shoWn in FIG. 
7E. 

[0063] Next in Step S22, the parser 21 of the RIP server 
3-1 interprets the PDL data received in Step S21 and 
separates it into image, graphic and text objects to output to 
the rendering section 23. 

[0064] In Step S23, the rendering section 23 executes 
processing to convert the received data into raster image 
data matching the characteristics of a printer designated by 
the socket number given in data received in the packet 
format as shoWn in FIG. 7D. In this case Where the printer 
on Socket No. 1 is assumed to have a resolution of 200 dpi, 
raster image data is produced to match that resolution. When 
a printer on Socket No. 2 or Socket No. 3 is designated, 
raster image data is produced to match a resolution of 150 
dpi or 300 dpi. 

[0065] In the rendering section 23, image data, graphic 
data and text data are respectively rendered in the image 
rendering section 23A, the graphic rendering section 23B 
and the text rendering section 23C. The text rendering 
section 23C reads out from the font information section 24C 
font information necessary for its rendering. 

[0066] Then in Steps S24, raster image data produced in 
Steps S23 is processed for its compression as required. In 
other Words, the data compression section 25 executes 
processing to compress image data produced in the render 
ing section 23. 

[0067] As the received data is converted into raster image 
data matching the characteristics of a printer Which actually 
prints out, the transmission of an unnecessarily large amount 
of data (for instance, an unnecessarily large amount of data 
Which a printer cannot print out, such as the transmission of 
600 dpi data to a 300 dpi printer) to the netWork 4 can be 
prevented. In case Where a printer is remotely located, the 
transmission of redundantly large data Which causes traffic 
congestion on the netWork and sloWs doWn communications 
of data is particularly not preferable.). 

[0068] In Steps S25, the control section 26 judges Whether 
or not the printer designated by the host computer is ready. 
If the printer is ready, processing advances to Steps 26 Where 
the control section 26 executes processing to transfer raster 
image data to the printer. In other Words, the raster image 
data compressed at the data compression 25 (or uncom 
pressed raster image data) is transferred via the communi 
cating section 22 to the netWork 4 in a packet format as 
shoWn in FIG. 7G. In this case, the output engine 2-1A is 
designated as a destination address and the RIP server 3-1 as 
a source address. “Raster Data Send” is transferred as a 

command and the raster image data as data. 

[0069] LikeWise in Steps 27, a page output command is 
sent out to the printer in a packet format as shoWn in FIG. 
7F. In this case, the output engine 2-1A is designated as a 
destination address and the RIP server 3-1 as a source 
address. “Printer Control Command” is transferred as a 
command and “Control Data” as data. 

[0070] As Will be explained later, the output engine 2-1A 
prints out raster image data in response to this command. 
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[0071] In Step S28, it is judged Whether or not there are 
other pages to be printed out and, if there are, processing 
returns to Step S22 from Which the above-explained steps 
are repeated. If there are no other pages, processing termi 
nates. 

[0072] Next, there Will be explained processing at the 
output engine 2-1A along With a ?oWchart in FIG. 12. In 
Step S41, data transferred from the RIP server 3-1 through 
the netWork is received at the communicating section 41 of 
the output engine 2-1A. In Step S42 or Step S43, the control 
section 43 judges the data received in Steps S41 With 
reference to a command included in the packet. When the 
command in the received packet is judged to be “Raster 
Image Send” in Step S42, processing advances to Step S44 
Where the raster image data is decompressed if it is com 
pressed. In other Words, the data decompression section 42 
executes processing to decompress the raster image data 
compressed at the data compression section 25 of the RIP 
server 3-1. The decompressed data is stored in the memory 
section 46 in Step S45. 

[0073] When the received packet is judged to be the one 
in a packet format as shoWn in FIG. 7F in Step S43, the 
control section 43, in response to its command, supplies the 
raster image data stored in the memory section to the output 
section 44 to print out on such media as paper. 

[0074] The above-described steps of processing at the host 
computer 1-1, the RIP server 3-1 and the output engine 2-1A 
can be summed up as shoWn in FIG. 13. The host computer 
1-1 broadcasts “RIP Entry Request” through the netWork 4. 
When receiving this “RIP Entry Request,” the RIP server 3-j 
sends out “RIP Entry Table” as shoWn in FIG. 9 With its oWn 
address given as a source address to the host computer 1-1. 
Because “RIP Entry Request” is transmitted in a broadcast 
form, this “Reply RIP Entry” is sent from the plurality of 
RIP servers 3-j. 

[0075] When receiving “Reply RIP Entry,” the host com 
puter 1-1 picks up from the plurality of RIP servers the RIP 
server 3-j With its address designated as the source address 
to communicate With. 

[0076] The host computer 1-1 shoWs the RIP entry table at 
its display section, alloWing its user to select a desired entry 
(a printer to print out). When the printer is selected, the host 
computer 1-1 sends “Connection Request” to the RIP server 
3-1 selected as the destination of its communications. 

[0077] The “RIP service daemon” at the RIP server 3-1 
starts the RIP processing program upon its reception of 
“Connection Request.” 

[0078] After outputting “Connection Request,” the host 
computer 1-1 outputs PDL data to the RIP server 3-1. 

[0079] The RIP processing program started at the RIP 
server 3-1 analyZes the PDL data received from the host 
computer 1-1 and produces raster image data, and it transfers 
the raster image data thus produced to the output engine 
2-1A designated by the host computer 1-1 (RIP service 
daemon). 
[0080] The output engine 2-1A receives the raster image 
data transmitted thereto through the netWork 4 and prints it 
out on such media as paper. 

[0081] The above-described embodiment of the present 
invention is so con?gured that the host computer 1-1 prints 
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out through the output engine 2-1A installed in the same 
room 5-1. HoWever, it is possible to execute printing-out on 
a printer installed in a different room. As shoWn in FIG. 2, 
for example, the system can be so arranged that the host 
computer 1-1 installed in the room 5-2 sends out PDL data 
to the RIP server 3-1 to produce raster image data, Which is 
then fed to the output engine 2-3A installed in the room 5-3 
to print it out. 

[0082] Incidentally, this invention can be applied Where a 
netWork printer is equipped With a RIP. In other Words, the 
netWork printer 2-1 shoWn in FIG. 2 is equipped With not 
only the output engine 2-1Abut also a RIP section not shoWn 
in the draWing. When the host computer 1-1 executes 
printing-out by the means of the RIP section provided at the 
netWork printer 2-1 in this case, it needs not to use the RIP 
server 3-1. If the RIP section of the netWork printer 2-1 is 
relatively limited in its compatibility to handle, for example, 
LIPS (LBP Image Processing System) (Trademark) and 
ESC/P (Escape-P), the point siZes of fonts available for its 
printing-out are limited. The inclination of fonts is also 
limited in angles only With 90 degrees, 180 degrees and 270 
degrees available. Fonts in the point siZes the RIP section is 
not equipped With cannot be usually printed out With an 
inclination With its angle not supported by the RIP section. 

[0083] Against this, the font information section 24 of the 
RIP server 3-1 Which supports PostScript (Trademark) as a 
RIP With higher performance alloWs fonts in any siZe desired 
to be selected With their inclination set as desired. 

[0084] In vieW of the above, the host computer 1-1 sends 
out PDL data to the RIP server 3-1 through the netWork 4 to 
convert it into raster image data With fonts in a desired siZe 
inclined at a desired angle. This raster image data is fed to 
the netWork printer 2-1 through the netWork. The netWork 
printer 2-1 prints out the raster image data as it has been 
received, Without using its RIP section. Therefore, the output 
engine 2-1A can print out the data. As a result, it becomes 
possible for the netWork printer 2-1 to carry out printing-out 
Which it cannot execute as it is. 

[0085] As in the above-described embodiment of the 
present invention, the netWork printer 2-k basically needs 
not to have a RIP section only With the RIP server 3-j 
provided With a RIP Which is high in performance but 
expensive in cost. Therefore, a system With the large number 
of netWork printers sharing the limited number of RIP 
servers 3-j can be made loW in cost. 

What is claimed is: 
1. A printing system comprising: 

a command device to command printing-out, 

a converting device to convert page description language 
data transmitted thereto through a netWork into raster 
image data; and 

a printing device to print out said raster image data 
transmitted thereto through the netWork; 

said command device, said converting device, and said 
printing device being interconnected through said net 
Work; 

Wherein said command device sends said page description 
language data representing print-out data and a desig 
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nation code to designate said printing device for 
executing printing-out, to said converting device 
through the network; 

said converting device converts said page description 
language data transmitted thereto from said command 
device through the netWork into said raster image data, 
and outputs said raster image data together With a 
print-out command to said printing device designated 
by said command device; and 

said printing device, in response to said command, prints 
out said raster image data transmitted thereto from said 
converting device through the netWork. 

2. A printing system according to claim 1, Wherein said 
converting device stores in memory the netWork addresses 
of a plurality of printing devices connected to the netWork 
and, in response to a request from said command device for 
printing-out, supplies designation codes designating said 
printing devices With their netWork addresses stored in 
memory to said command device through the netWork; and 

said command device, using said designation codes sup 
plied from said converting device through the netWork, 
designates said printing device to execute printing-out. 

3. A printing system according to claim 1, Wherein said 
converting device stores in memory the characteristics of 
said printing devices and converts said page description 
language data into said raster image data matching the 
characteristics of said printing device to execute printing 
out. 

4. A printing system according to claim 1, Wherein said 
command device outputs said print-out request to the net 
Work to be transmitted to one of said converting devices as 
desired. 

5. A printing system according to claim 1, Wherein said 
converting device compresses said raster image data and 
transmits the compressed raster image data to said printing 
device through the netWork; and said printing device decom 
presses said compressed raster image data transmitted 
thereto through the netWork. 

6. A printing method using a printing system including a 
command device to command printing-out, a converting 
device to convert page description language data transmitted 
thereto through a netWork into raster image data, and a 
printing device to print out said raster image data transmitted 
thereto through the netWork, said command device, said 
converting device, and said printing device being intercon 
nected through said netWork, said method comprising: 

a step, using said command device, of sending said page 
description language data representing print-out data 
and a designation code to designate said printing device 
for executing printing-out, to said converting device 
through the netWork; 

a step, using said converting device, of converting said 
page description language data transmitted thereto 
from said command device through the netWork into 
said raster image data, and outputing said raster image 
data together With a print-out command to said printing 
device designated by said command device; and 

a step, using said printing device, of printing out, in 
response to said command, said raster image data 
transmitted thereto from said converting device 
through the netWork. 
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7. Aconverting device, interconnected through a netWork 
With both a command device to command printing-out and 
printing devices to print out raster image data transmitted 
thereto through the netWork, for converting page description 
language data transmitted thereto from said command 
device through the netWork into raster image data, said 
converting device comprising: 

a receiving means to receive a print-out command from 
said command device through the netWork; 

memory means to store the netWork addresses of a 
plurality of said printing devices connected on the 
netWork; 
notifying means to, in response to a print-out request 
from said command device, notify said printing devices 
With their addresses stored in said memory means to 
said command device through the netWork; 

converting means to, When receiving page description 
language data representing print-out data transmitted 
thereto from said command device through the net 
Work, convert said page description language data into 
raster image data; and 

an output means to, When receiving from said command 

8. 

device the designation of said printing device to 
execute printing-out, output said raster image data to 
said address of said designated printing device through 
the netWork. 
A converting device according to claim 7, further 

comprising a data compression means to compress said 
raster image data. 

9. Aconverting device according to claim 7, Wherein said 
memory means stores the characteristics of said printing 
devices; and 

said converting means converts said page description 
language data into raster image data matching the 
characteristics of said printing device to execute print 
ing-out. 

10. A data processing method for a converting device 
Which is interconnected through a netWork With both a 
command device to command printing-out and printing 
devices to print out raster image data transmitted thereto 
through the netWork for converting page description lan 
guage data transmitted thereto from said command device 
through the netWork into raster image data, said method 
comprising the steps of: 

receiving a print-out command from said command 
device through the netWork; 

previously storing netWork addresses of a plurality of said 
printing devices connected on the netWork; 

notifying, in response to a print-out request from said 
command device, said printing devices With their 
addresses stored in said memory means to said com 
mand device through the netWork; 

converting, When receiving page description language 
data representing print-out data transmitted thereto 
from said command device through the netWork, said 
page description language data into raster image data; 
and 

outputting, When receiving from said command device the 
designation of said printing device to execute printing 
out, said raster image data to said address of said 
designated printing device through the netWork. 
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11. A printing device, Which is interconnected through a 
network With both a command device to command printing 
out and a converting device to convert page description 
language data transmitted thereto into raster image data, for 
printing out said raster image data transmitted through the 
network, and Which has not a function to convert said page 
description language data into raster image data, said print 
ing device comprising: 

a receiving means to receive said raster image data and 
command transmitted thereto from said command 
device through the netWork; and 

a printing means to, in response to the print-out command, 
print out said raster image data. 

12. A printing device according to claim 11, further 
comprising a data decompression means to decompress said 
raster image data transmitted thereto from the converting 
device When said raster image data is compressed. 
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13. A printing method for a printing device Which is 
interconnected through a netWork With both a command 
device to command printing-out and a converting device to 
convert page description language data transmitted thereto 
into raster image data for printing out said raster image data 
transmitted through the netWork and Which has not a func 
tion to convert said page description language data into 
raster image data, said printing method comprising the steps 
of: 

receiving said raster image data and said print-out com 
mand transmitted thereto from said converting device 
through the netWork; and 

printing out, in response to the print-out command, said 
raster image data. 


