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(57) ABSTRACT 

A plurality of letter output devices (Workstations, printers) 
are connected to a letter data control device by a transmis 
sion path. The control device stores letter data for transmis 
sion to the letter output devices, and is able to convert that 
letter data to a desired layout (eg from a vector font to a dot 
font) and then transmits the converted letter data to one or 
more of the letter output devices. The control device is able 
to select part of its stored letter data for transmission so that 
only commonly used letter data need be transmitted during 
start up of the system. Since a large amount of letter data 
may be stored in the control device, and only part may be 
transmitted to the letter output devices, those output devices 
can have a relatively small memory. 
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SYSTEM FOR CENTRALLY CONTROLLING 
LETTER DATA 

[0001] This is a continuation of application number 
08/745,640 ?led Nov. 8, 1996, Which is a continuation of 
application number 08/460,846 ?led Jun. 5, 1995, Pat. No. 
5,600,770, Which is a continuation of application number 
07/997,628 ?led Dec. 28, 1992, Pat. No. 5,444,829, Which 
is a continuation of application number 07/395,764 ?led 
Aug. 18, 1989, abandoned. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to control of letter 
data among a plurality of devices Which Will make use of 
that data. The present invention is applicable to a letter or 
teXt data control system, a letter data control method, and to 
a letter data control device Which may form part of that 
system. 

[0004] The present invention is particularly, but not eXclu 
sively, concerned With the situation Where a plurality of 
Work stations are connected to a common printer, such as a 
laser printer. 

[0005] 2. Summary of the Related art 

[0006] In document processing or editing, it is noW 
increasingly common to make use of distributed processing, 
in Which various documents are created at a plurality of 
Work stations, and printed at a printer or printers connected 
to the Work-stations via a data netWork forming a transmis 
sion path betWeen the Work stations and the printer(s). In a 
basic type of such a system, the printer has a predetermined 
font, and each Work station has to contain font data corre 
sponding to that stored by the printer if the Work stations are 
to display the same result, and/or to print the same results. 
For languages based on a large number of characters, this 
means that letter data of many styles and siZes must be 
stored in each device that is to use the letter data (Work 
station, printer, etc.). For example, in the case of Japanese, 
some 7000 characters are used and therefore must be stored. 
Therefore, each device that is to use the letter data must have 
a very large memory, and this is eXpensive. Furthermore, if 
neW font data is added to the system, or the original font data 
is changed, every device that is to use the data (Work station, 
printer) has to receive the same neW font data. 

[0007] It is also knoWn to make use of a device knoWn as 
a ?le server Which is connected to the netWork betWeen the 
Work stations and the printer. The ?le server stores centrally 
a plurality of font ?les, and the font ?le needed by each Work 
station and each printer is transmitted via the netWork to the 
Work station or printer as appropriate. In this Way, the 
memory space of the Work stations and printers may be 
reduced, since they only need to store the font ?le for the 
font they are using at any particular time. HoWever, in such 
a system, the Whole of any given font ?le must be trans 
mitted. 

[0008] At this stage it is important to distinguish betWeen 
the term “font ?le” and the term “letter data”. In a conven 
tional ?le server, the ?le server cannot analyZe the content 
of a given font ?le, and must transmit all of that font ?le. 
Each font ?le is divided into letter data and each font ?le 
stores a complete set of letter data. 
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[0009] It is also important to appreciate a difference 
betWeen fonts. It is possible to store letter data, i.e., data 
representing a character, in a number of Ways. Each of these 
Ways is knoWn as a font, and fonts can be grouped into 
vector fonts and dot fonts. Dot fonts store the character in the 
form of a series of dots Which are printed by the printer. Dot 
fonts are easy to use, and permit a high output rate. HoW 
ever, magni?cation or rotation of the character causes the 
character shape to be disturbed or broken, and if large letters 
are needed, they Will involve a large number of dots and 
therefore a large storage capacity is required. Vector fonts, 
on the other hand, store part of the information. The term 
“vector fonts” in this speci?cation includes stroke fonts, 
Which record the co-ordinates of key nodes of a character, 
and information relating to the Width of the lines betWeen 
those codes, line fonts, Which record the co-ordinates of the 
outline of the character, and meta fonts Which store only part 
of a given character, so that a given character is formed by 
assembling a plurality of letter data from the meta font. 

[0010] Vector fonts have the advantage that they can be 
magni?ed or rotated Without causing a break in the shape, 
but are more complicated and therefore produce a sloWer 
output. Therefore, if the font used at the printer is a vector 
font, printing Will be sloW, Whilst if it is a dot font, the 
quality of the printing may be compromised. 

SUMMARY OF THE INVENTION 

[0011] The present invention seeks to overcome, or at least 
ameliorate, the problems of the prior art. 

[0012] It does this by having tWo aspects Which may be 
applied independently, but preferably are applied together. 
In the ?rst aspect, the present invention proposes that the 
distributed netWork includes a letter data controller (here 
inafter referred to as a font server) Which is able to convert 
letter data to a desired data layout, and transmit that desired 
data layout to at least one of the devices Which is to use the 
data layout. The letter data is stored in the font server in a 
plurality of fonts, normally of different font types (dot data, 
vector data, etc.) . The conversion then converts letter data 
from one of those fonts to the desired form, e.g., converting 
vector data in one form to dot data and then that dot data is 
transmitted. 

[0013] The font server of the present invention differs 
from a conventional ?le server in that it is capable of acting 
on only a part of a ?le, e.g., a single character and thus it is 
capable of knoWing the content of each ?le. Furthermore, 
according to the ?rst aspect discussed above, the font server 
is able to process any part of the ?le to convert that part to 
the desired font. 

[0014] The second aspect of the present invention makes 
use of the fact that some characters are used more frequently 
than others. The present invention proposes that the font 
server is able to select a part only of the letter data in a 
selected font ?le and transmit that selected part of the letter 
data to the appropriate device Which is to use the letter data. 
Thus, the font server may transmit only the most commonly 
used characters to the Work stations and/or printer. Of 
course, if a Work station or printer needs to make use of a 
character Which is uncommon, and therefore has not been 
supplied, it must request the appropriate letter data to be 
transmitted from the font server, but the loss in operating 
speed for that particular character is normally acceptable, 
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particularly if the font server is able to select only that 
character (from the desired font ?le) for transmission to the 
printer and Work station. 

[0015] Furthermore, by providing a cache memory in the 
Work stations and/or printer, the unusual character may be 
stored in case it is needed again. 

[0016] The present invention has a number of further 
developments. Firstly, it is possible for the font server to 
transmit the desired data layout (corresponding to letter data 
from a font ?le, or a selected part of a font ?le) automatically 
When the system is ?rst started up. 

[0017] Alternatively, hoWever, it is possible for there to be 
an interaction betWeen the font server and the devices Which 
are to use the letter data (Work stations, printer) so that a 
signal is sent from each device to the font server, Which 
signal determines the font, the font ?le, and possibly the part 
of the font ?le Which is to be transmitted. 

[0018] As Was mentioned above, it is envisioned that the 
desired data layout transmitted from the font server Will 
correspond to a dot font. HoWever, it is possible for a font 
server to convert the fonts to a vector font, e.g., an outline 
font, and to transmit the data in the form of that vector font. 
Each Work station and/or printer can then either convert the 
outline font data to dot data and store that dot font data, or 
to store the outline font data and to convert to dot font data 
only When needed. In the latter case, the Work station and/or 
printer may itself determine the magni?cation of the dot font 
character, by permitting the Work station and/or printer to 
eXpand from the outline font data before it is stored. 

[0019] A further development of the present invention is 
concerned With speeding up the transmission of data 
betWeen the font server and Work station, etc. If, for 
eXample, the font data is converted to dot font data before 
transmission, it is further possible to compress that dot font 
data before transmission occurs. The dot font data is then 
transmitted in compressed form to the Work station and/or 
printers, and may then be re-eXpanded and stored, or stored 
in compressed form and expanded only When needed. 

[0020] Although it is principally envisioned that the font 
server be a separate device (and an aspect of the present 
invention relates to the structure of the font server itself), the 
font server need not be a separately identi?able device, but 
the functions of the font server discussed above may be 
achieved by suitable programming of a standard computer 
connected to a letter data storage device. That computer is 
then connected to the Work stations and/or printer and may 
carry out any or all of the functions discussed above. 

[0021] Thus, the present invention permits centraliZed 
control of letter data betWeen Work stations and printers. It 
is thus possible to keep only one set of letter data Within the 
system, Which is advantageous When it is considered that 
there may be a very large quantity of that letter data, and a 
large memory need be provided only in one device (the font 
server) . In order to create letter data for neW letters, or a neW 
siZe of letter, it is necessary only to add to the letter data in 
the font server. Furthermore, by storing only frequently used 
letter data at the letter output device, it is possible to shorten 
the transmission time of the letter data, reduce the time 
required for letter output, and also to limit the number of 
times that the system need activate the font server. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Embodiments of the present invention Will noW be 
described in detail by Way of eXample, With reference to the 
accompanying draWings in Which: 

[0023] FIG. 1 shoWs a schematic block diagram of a letter 
data control system according to a ?rst embodiment of the 
present invention; 

[0024] 
FIG. 1; 

[0025] FIG. 3 shoWs a block diagram of the printer used 
in the system of FIG. 1; 

[0026] FIG. 4 shoWs a second embodiment of the present 
invention, in Which the invention is achieved by program 
ming a computer; 

FIG. 2 shoWs a block diagram of the font server of 

[0027] FIG. 5 shoWs tWo alternatives of an embodiment 
of the present invention involving data compression; and 

[0028] FIG. 6 shoWs tWo alternatives of an embodiment 
of the present invention in Which vector data is transmitted. 

DETAILED DESCRIPTION 

[0029] The ?rst embodiment of the present invention Will 
noW be described With reference to FIGS. 1 to 3. In this ?rst 
embodiment, the present invention is applied to a document 
processing system in Which a font server (letter data con 
troller) 101 is connected to a plurality of Work stations 102, 
103, 104, and to a printer 105 via a communication circuit 
106 forming a transmission path for data. The font server 
101 Will be discussed in more detail later. Each of the Work 
stations 102, 103, 104 and the printer 105 may be conven 
tional, and contain a font cache to store letter data tempo 
rarliy. The Work stations permit documents to be created, 
and edited, and the Work stations can then cause the docu 
ments to be printed by the printer 105. 

[0030] The operation of the system of FIG. 1 Will noW be 
described. Users create documents, or edit documents 
already made, using the Work stations 102, 103, 104. When 
it is necessary to display letter data on the display of a given 
Work station 102, 103, 104, the ?rst step is to check Whether 
or not the letter data to be displayed is present in the font 
cache of that Work station. If that data eXists, the letter data 
may be immediately displayed using the information in that 
cache. If the data is not present, a signal 107 is sent from the 
Work station to the font server through the communication 
circuit 106. The font server 101 then transmits the request 
letter data or data in Which the requested data has been 
converted, to the Work station 102 through the communica 
tion circuit 106. This is indicated by arroW 108. The Work 
station 102 can then out put the letter data using the letter 
data received, and at the same time can store that letter data 
in the font cache in case that letter data is needed again. To 
print that document, a command signal to control the printer 
is transferred to the printer by converting the document data 
in the Work stations, or by transmitting the document data 
itself to the printer 105 as illustrated by step 111. 

[0031] When the printer has been requested to print a 
document it ?rst checks Whether of not the letter data 
corresponding to the characters of that document are present 
in its font cache. If the data is present, the printer 105 can 
print the characters using the letter data. If not, the printer 



US 2001/0052901 A1 

105 signals, via the communication circuit 106, to the font 
server 101, as illustrated by arroW 110. The font server 101 
transmits the requested letter data, or data in Which the 
required character is converted, to the printer 105, as indi 
cated by arroW 109. The printer outputs the characters using 
the received letter data and at the same time stores that letter 
data in its font cache. 

[0032] It should be borne in mind that the font server 101 
stores letter data in a plurality of font ?les, and there are 
normally different fonts in those font ?les. Thus, dot font and 
vector fonts (stroke fonts, outline fonts, meta fonts) are 
stored in the font server 101. The Work stations 102, 103, 
104 and/or the printer 105 request letter data from the font 
server 101 by designating the type of letter (e.g. Gothic or 
other forms as appropriate, the siZe of the letter, the shape of 
the letter, etc). The font server 101 then retrieves the 
appropriate font data, and normally converts vector fonts to 
dot fonts, and transmits the converted data to the Work 
stations 102, 103,104, and the printer 105. 

[0033] The system of FIG. 1 may be used in a different 
Way, hoWever, When the letter data to be used by the Work 
stations 102, 103, 104 and the printer 105 is at least partially 
predetermined (e.g., because it is knoWn that part of the 
letter data is commonly used) . In this case, the font server 
101 may automatically output that predetermined letter data 
to the communications netWork 106, for storage in the cache 
memories of the Work stations 102, 103, 104 and the printer 
105. That stored font data may then be used. 

[0034] In a further variation, the stations and/or printer 
may signal to the font server 101 if the font ?le is to be 
transmitted, again that font ?le being transmitted and stored 
in the cache memory. 

[0035] It should be remembered that it is not necessary 
that the Whole of the font ?le be transmitted. In cases Where 
it is knoWn that only a limited number of characters is to be 
used from a font ?le (either generally throughout the net 
Work or at a given Work station or printer) it is then possible 
for the font server 101 to transmit only a part of the letter 
data in any given font ?le, for eXample, transmitting only the 
most commonly used Japanese characters. 

[0036] The structure of the font server 101 Will noW be 
described in more detail With reference to FIG. 2. 

[0037] As illustrated, the font server 101 has a netWork 
control device 201 Which connects the font server 101 to the 
communication netWork 106. The font server 101 also has a 
letter data converter 202, a main control device 203, and a 
letter data storage device 204 Which are interconnected via 
a bus 205. 

[0038] The letter data storage device 204 stores letter data 
in a plurality of font ?les, e.g., in dot font format, stroke font 
format, and outline format. Normally, the letter data storage 
device Will store letter data in vector format, because 
although that format requires a long time for letter display, 
it permits the letters to be expanded as desired, and their 
shapes changed. The letter data storage device stores a large 
quantity of letter data and may be, e.g., a hard disc. The main 
control device 203 and the netWork control device 201 may 
be conventional. 

[0039] As can be seen from FIG. 2, the letter data con 
troller has a data conversion device 202a and a data com 
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pression device 202b. The function of the letter data con 
version device 202a is to convert the letter data to a suitable 
form for transmission, e. g.,to convert vector data to dot data. 
The function of the data compression device 202b is to 
compress the letter data, e.g., by knoWn data compression 
techniques involving the selection of key components of the 
data. Such compression speeds up data transmission. 

[0040] When the netWork control device 201 receives a 
command requesting letter data via the netWork 106, the 
main control device 203 selects the requested letter data 
from the letter data storage device 204, and transmits the 
data either directly to the netWork control device for sending 
to the netWork 106, or transmits the letter data to the letter 
data converter 202. The letter data converter 202 converts 
the letter data in accordance With predetermined procedures, 
and then the converted letter data is output into the netWork 
106. 

[0041] Although as mentioned above, the Work stations 
102, 103, 104 and the printer 105 may be conventional, FIG. 
3 illustrates the relevant structure of the printer. Referring to 
FIG. 3, a netWork control device 301 receives data from the 
netWork 106, or transmits data to the netWork 106, and a 
main control device 302 controls the Whole printer. An 
image storage device 303 stores data for printing output data 
in the form of a bit map, and that bit map is transmitted to 
a printing device 304 Which prints characters onto paper 305 
using the data stored in the image storage device 303. 

[0042] A font data control device 306 makes dot format 
data from the requested font by controlling the font cache or 
font conversion derive. The font conversion device is shoWn 
at 307, and converts font data other than dot font data Which 
has been received by netWork control device 301 into dot 
font data stored as temporary fonts 308,309,310, and 311 in 
font cache 312. That font cache is controlled by a font cache 
control table 313. 

[0043] When the netWork control device 301 receives a 
letter output command from eg a Work station, the main 
control device 302 analyZes the command, determines the 
type, shape, siZe and sort of letter to be output, and requests 
the font data control device 306 to obtain the character from 
the appropriate dot font. Using the cache control table 313, 
the font data control device 306 checks Whether the 
requested font has been converted into dot font format and 
is stored in the font cache 312. If the requested font is stored 
in the font cache 312, the image is printed using dot font. 

[0044] HoWever, if the requested font is not stored in the 
cache 312, a signal is sent to the font server 101 to signal for 
the transmission of the appropriate letter data. To achieve 
this, a command is transferred to the netWork control device 
310, Which sends a signal by the netWork 106. The font data 
sent through the netWork 106 is stored in the font cache 312, 
if necessary, With that data being converted by the font 
conversion device to a dot font format. The main control 
device 302 transmits the received dot font to the designated 
territory of the image storage device 303, after the appro 
priate number of characters have been transferred to that 
device 303, the printer 304 prints the characters using the 
data stored. 

[0045] This structure illustrates hoW letter data can be 
centrally controlled, and transmitted to an appropriate 
device that is to use that data (in this case the printer). 
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[0046] As Was mentioned earlier, it is not necessary that 
the font server be a separately identi?able component of the 
system, but its functions may be carried out by a part of a 
standard main-frame computer. FIG. 4 illustrates such an 
arrangement. 

[0047] In FIG. 4, a main-frame computer 401 is con 
nected to a plurality of Work stations 403, 404, 405, and to 
a printer. 

[0048] Letter data is stored in a letter data storage device 
402. The Work stations 403, 404, 405, and the printer 406 
may be conventional ones, as discussed earlier. 

[0049] In operation, neW text is created, or already exist 
ing text is edited, using the Work stations 403, 404, 405. 
During that time, or When it is necessary to display letter 
data on a display of the Work station, it is ?rst checked 
Whether or not the appropriate letter data exists in a font 
cache inside the appropriate Work station 403, 404, 405. If 
that data exists, the letter may be immediately output. If not, 
a signal is sent to the mainframe computer 401, Which 
obtains the necessary data from the letter data storage device 
402, and then transmits that data to the Work station 403, 
404, 405, or printer 406 as appropriate. That letter data is 
then stored in the corresponding cache, and can then be 
output When needed. Similarly, text created or edited at a 
Work station 403, 404, 405 can be transmitted to the printer 
406 for printing, With again the printer checking if the letter 
data is stored in the appropriate font cache, and if not 
signaling to the main-frame computer 401 to transmit the 
appropriate letter data to the printer 406. 

[0050] Thus, all the functions of the font server are carried 
out by the computer 401 and letter data storage device 402. 
The processing necessary to achieve functions of the font 
server are achieved by suitable programming of a computer 
401. 

[0051] As Was described above, the font server may com 
press the data as Well as converting it to a suitable dot 
format, as Was described With reference to FIG. 2. FIG. 5 
illustrates tWo cases in Which this system has been used. 

[0052] In FIG. 5, the font server converts from an appro 
priate font, e.g., an outline font), to a dot font, then the dot 
font data is compressed. This is carried out, e.g., by the data 
conversion device 202a and data compression device 202b 
in FIG. 2. In this converted and compressed form, the letter 
data is transmitted to a Work station. The tWo cases illus 
trated in FIG. 5 shoW What may then happen. 

[0053] In the ?rst case, discussed With reference to Work 
station 501, the converted and compressed data is immedi 
ately expanded When it is received by the Work station, so 
that the complete dot font data is re-created. In this form the 
data is stored in dot font format. In the second case, 
illustrated With reference to Work station 502, the data from 
the font server 101 is stored in compressed form, and then 
expanded to dot font format only When it needs to be used. 
As can be imagined, the second case needs less memory 
space. 

[0054] FIG. 6 illustrates another alternative, in Which the 
font server 101 converts all the various stored fonts to, e.g., 
an outline font format, and data is transmitted in outline font 
format to the Work stations. Again, there are tWo possibilities 
for subsequent processing. In the ?rst case illustrated With 
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reference to Work station 601, the outline font transmitted is 
converted to dot font format, and stored in that form. In the 
second case, illustrated With reference to Work station 602, 
the out line font data is stored in that form, and is only 
expanded and converted to dot font When it is to be used. 

[0055] Although FIGS. 5 and 6 have been described With 
reference to transmittal of data to Work stations, the same 
procedures can apply for transmission to the printer. 

[0056] Similar conversion and expansion options may also 
be used in the main-frame computer based system of FIG. 
4. In this case, there is a further possibility. When informa 
tion is transmitted from the Work stations 403,404, 405,to 
the printer 406 for printing, it may ?rst be converted to “page 
description language”, Which is primarily used for graphics. 
This conversion to page description language may occur at 
the Work station or at the computer 401. 

[0057] Thus, in conclusion, the present invention makes 
use of a font server to transmit letter data to Work stations, 
printers, etc. It provides a centraliZed store for that letter 
data, and permits only that letter data that is to be used by 
the Work stations, printer, etc., to be stored at distributed 
locations. Thus, the present invention permits the folloWing 
advantages to be achieved: 

[0058] 1. It is unnecessary to store all the font data at 
a plurality of locations Within the system, and there 
fore savings in memory space can be made. 

[0059] 2. As the same letter data can be transmitted to 
a plurality of letter output devices in this system, the 
same output results can be obtained even if different 
printers, Work stations, etc., are used. 

[0060] 3. As letter data are centrally stored and con 
trolled, any letter data conversion can be central also, 
thereby simplifying changes betWeen font formats. 

[0061] 4. As letter data is centrally controlled, if letter 
data is to be changed, it is only necessary to change 
that letter data at one location, not at several loca 
tions. 

What is claimed is: 
1. A Workstation connected to a plurality of other Work 

stations via a transmission path, comprising: 

a font server including a font data storage device Which 
stores a plurality of ?rst font data, Wherein said font 
server converts said ?rst font data stored in said font 
data storage device to second font data according to a 
request data sent from one of said plurality of other 
Workstations via a transmission path; and 

a control unit Which outputs said second font data to said 
one of said plurality of other Workstations via a trans 
mission path. 

2. A Workstation according to claim 1, Wherein said ?rst 
font data includes at least one of stroke font data, outline font 
data and meta font data, and Wherein said second font data 
includes dot font data. 

3. AWorkstation connected to another Workstation having 
a font storage apparatus via a transmission path, for pro 
cessing font data from said font storage apparatus, said font 
storage apparatus for converting stored font data therein to 
required font data having a font format, comprising: 
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a font cache memory for storing font data having font 
format and 

a font data control unit for controlling access to said font 
cache memory, for detecting Whether said font cache 
memory has required font data With required font 
format, for generating and outputting to said font 
storage apparatus a request signal to access the required 
font data With required font format if said font cache 
memory does not have the required font data With the 
required font format, for receiving said required font 
data With the required font format from said font 
storage apparatus, for outputting stored or received font 
data With the font format according to a result of said 
detecting. 

4. A computer connected to a plurality of other computers 
via a transmission path, comprising: 

a font server including a font data storage device Which 
stores a plurality of ?rst font data, Wherein said font 
server converts said ?rst font data stored in said font 
data storage device to second font data according to a 
request data sent from one of said plurality of other 
computers via a transmission path; and 

a control unit Which outputs said second font data to said 
one of said plurality of other computers via a transmis 
sion path. 

5. Acomputer according to claim 4, Wherein said ?rst font 
data includes at least one of stroke font data, outline font 
data and meta font data, and Wherein said second font data 
includes dot font data. 

6. A computer connected to another computer having a 
font storage apparatus via a transmission path, for process 
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ing font data from said font storage apparatus, said font 
storage apparatus for converting stored font data therein to 
required font data having a font format, comprising: 

a font cache memory for storing font data having font 
format and 

a font data control unit for controlling access to said font 
cache memory, for detecting Whether said font cache 
memory has required font data With required font 
format, for generating and outputting to said font 
storage apparatus a request signal to access the required 
font data With required font format if said font cache 
memory does not have the required font data With the 
required font format, for receiving said required font 
data With the required font format from said font 
storage apparatus, for outputting stored or received font 
data With the font format according to a result of said 
detecting. 

7. A letter data centrally controlling method in a system 
Which comprises a font server and a plurality of Worksta 
tions connected to each other by a transmission path, com 
prising the steps of: 

storing a plurality of ?rst font data in said font server; 

converting, With said font server, said ?rst font data stored 
therein to second font data according to a request data 
sent from one of said plurality of other Workstations via 
said transmission path; and 

outputting, from said font server to said other Workstation, 
said second font data via said transmission path. 

* * * * * 


