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(57) ABSTRACT 

Print data including text or graphics data is transferred from 
a host computer to a printer. The printer develops the 
received data on band basis. When data processing to be 
performed by the printer is expected to fail due to shortage 
of the memory area Size, the host computer cancels the data 
which has already been Sent to the printer, and develops the 
text or graphics data to form image data. The image data thus 
formed is Sent to the printer. Image data is transferred in a 
hierarchical manner. Disclosed also is a method which 
makes it possible to eliminate as much as possible any data 
processing failure in the printer attributable to shortage of 
memory capacity. 
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FIG. 4 
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FIG. 8 
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FIG. 9 
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FIG. 12 
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FIG. 14 
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FIG. 23 
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PRINTING APPARATUS, INFORMATION 
PROCESSINGAPPARATUS, DATA PROCESSING 
METHOD FOR USE IN SUCH AN APPARATUS, 

AND STORAGE MEDIUM STORING 
COMPUTER-READABLE PROGRAM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a printing appara 
tus having a memory resource of a predetermined capacity 
and communicable with an information processing appara 
tus through a predetermined communication medium. The 
invention also relates to an information processing apparatus 
communicable with Such a printing apparatus, as well as to 
a printing System which has both a printing apparatus and an 
information processing apparatus of the types Stated above. 
The invention in its further aspect pertains to a data pro 
cessing method for use in Such a printing apparatus, infor 
mation processing apparatus or a printing System having 
both the printing and information processing apparatuses. 
The invention also is concerned with a storage medium 
Storing a computer-readable program implementing Such a 
data processing method. 
0.003 Still more particularly, the present invention relates 
to a printing apparatus which receives printing information 
from an information processing apparatus through a prede 
termined communication medium and which has a memory 
resource divided into a plurality of band areas in which the 
received printing information is image-developed so as to be 
printed, and relates also to Such an information processing 
apparatus, as well as to a printing System which has the 
combination of Such printing apparatus and information 
processing apparatus. Furthermore, the invention pertains to 
data processing methods which are Suitable for use in Such 
printing apparatus, information processing apparatus or 
printing System. The invention also is concerned with a 
Storage medium which Stores a computer-readable program 
to be used in Such a printing System. 

0004 2. Description of the Related Arts 
0005. In general, a page printer employed in a printing 
System of the type specified above deals with data on page 
basis. To this end, the page printer has a bit map memory of 
a size corresponding to one page of data. Document data 
Sent from a host computer is dot-developed on this bit mp 
memory and the printing is performed in accordance with 
the dot patterns developed on the one-page bit map. 
0006. This type of printing system is necessarily expen 
sive, due to the use of the bit map memory the size of which 
must be large enough to accommodate one-page data at the 
Smallest. Under this circumstance, a method has been pro 
posed in which one-page size is divided into a plurality of 
bands, e.g., 16 bands. According to this method, the docu 
ment data transmitted from a host computer is converted into 
intermediate codes So as to be handled on band basis. The 
intermediate codes in each band is developed in a band 
memory having a capacity corresponding to the Size of a bit 
map memory for one band. The printing is performed based 
on the dot data read from the band memory. 

0007. It will be seen that this method requires at least two 
band memories: namely, it is necessary to arrange Such that, 
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while dot data is being read from one band memory for 
printing, the other band memory receives and develops next 
band of the dot data. 

0008 According to this method, it is possible to optimize 
the memory capacity which is necessary for the purpose of 
processing printing information, as will be understood from 
comparison between FIG. 11A and Fig. 11B which show, 
respectively, memory resource allocation employed in the 
method in which the printing information is developed on 
band basis and memory resource allocation employed in the 
method in which printing information is developed on a 
one-page size bit map memory. 

0009. It will be seen that, whilst the method employing 
one-page Size bit map memory requires a total memory 
capacity of 6.5 MB in order to perform printing at 600 dpi 
on an A-4 size sheet, as shown in FIG. 11B, the method 
which employs an intermediate code memory in combina 
tion with band memories requires only a Small total memory 
capacity of 2 MB which is less than /3 of that necessitated 
in the method which uses one-page size bit map memory. 
0010. The method employing intermediate code memory 
in combination with band memories, however, Suffers from 
the following problem. In the memory resource allocation 
shown in FIG. 11B, the memory area of 1 MB size is 
allocated for intermediate codes, on an assumption that the 
printing is performed at 600 dpi. However, this memory area 
easily overflows with data when numerous intermediate 
codes are required due to complexity of document data, or 
when the whole page is occupied by image data which 
requires 4 MB at 600 dpi printing on A-4 size sheet. 
Consequently, the printing apparatus fails to print. This 
problem would be overcome if the size of the memory area 
is increased, but Such a Solution leads to a rise of the costs 
of the apparatus due to use of expensive memory resource. 

0011) Another problem encountered with page printer 
used in conventional printing apparatus is as follows. Basi 
cally, Such a printer performs printing on page basis, So that, 
once the printing is started, it is not allowed to Stop the 
printing halfway, i.e., until the printing of the page is 
completed. Thus, the page printer has had to be equipped 
with a memory of a size large enough to accommodate dot 
image corresponding to data of one page. 
0012. The use of a memory having a large Storage capac 
ity raises the price of the page printer. In order to obviate this 
problem, a method referred to as “band processing has been 
proposed in which the data contained in one page is divided 
into a plurality of bands, while a plurality of band memories 
are preserved in the memory resource of the page printer. In 
operation, printing is performed by alternately and repeat 
edly using the band memories Such that, while printing is 
performed based on dot-developed image data read from one 
of the band memories, the next band data is dot-developed 
in the other band memory. 
0013 The described band processing of printing infor 
mation, however, encounters with the following problem. 
Namely, the printing System relying upon this processing 
method inherently has a risk that the printing may unex 
pectedly fail, when the dot development cannot be finished 
before the delivery of data to the printer engine, due to 
complexity of the document, i.e., presence of too many 
characters or presence of graphics command, or when the 
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amount of data exceeds the Size of the area allocated in the 
memory resource for printing. In addition, the printing also 
fails when a large Volume of image data is inputted, because 
the size of the memory resource of the printer is too large to 
accommodate Such a big Volume of image data. 
0.014. In the meantime, the method which employs a 
memory for Storing full one-page dot image is inevitably 
expensive, due to the use of Such a memory having a large 
size. In addition, this type of method is disadvantageous in 
that the throughput of the printer is reduced due to the fact 
that development of one-page document data cannot be 
performed until the delivery of the whole dot data of the 
preceding one page to the printer engine is completed. For 
instance, when the page-based document data delivered to 
the page printer contains Such a command as to cause the 
printer to draw a vertical line from the top to the bottom of 
a page, vacant areas are formed in the bit map of the 
memory. However, it is not allowed to develop the next page 
data until the vertical line data is delivered to the printer 
engine, despite the presence of Such vacant areas. 

SUMMARY OF THE INVENTION 

0.015. It is an object of the present invention to overcome 
the above-described problems of the known arts, by provid 
ing in its first to fifteenth aspects an improved printing 
apparatus, an information processing apparatus, a printing 
System, a data processing for use in a printing apparatus or 
printing System, and a storage medium Storing a computer 
readable program. 
0016. According to the invention, printing information 
from a host computer as an information processing appara 
tus is converted into intermediate code information So as to 
enable printing on band basis, and the intermediate code 
information thus obtained are Stored in a predetermined area 
preserved in a memory resource of a printing apparatus. 
When the size of the intermediate codes exceeds the size of 
the Storage area, the intermediate code information is Suit 
ably processed So as to form a vacancy in the memory, 
thereby making it possible to Store the entire one-page 
intermediate code information in the memory resource, 
without requiring expansion of the memory resource. 
0.017. According to the first aspect of the present inven 
tion, there is provided a printing apparatus communicable 
with an information processing apparatus through a prede 
termined communication medium, comprising: first conver 
Sion means for converting page-basis printing information 
received from the information processing apparatus into 
predetermined intermediate code information, the conver 
Sion being executed on a predetermined band basis, first 
Storage means for Storing, in a first Storage area of a memory 
resource, the intermediate code information obtained 
through conversion performed by the first conversion 
means, Second conversion means for converting the inter 
mediate code information into image data on a predeter 
mined band basis, Second storage means for Storing, in a 
Second Storage area of the memory resource, a plurality of 
bands of the image data obtained through conversion per 
formed by the Second conversion means, first judging means 
for judging whether or not the intermediate code information 
corresponding to one page has been Stored in the first Storage 
area; and first memory control means operative based on the 
result of judgment conducted by the first judging means So 
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as to cause the Second conversion means to convert the 
intermediate code information Stored in the first Storage area 
on the predetermined band basis into image and to develop 
the image in the Second Storage area, thereby forming a 
vacant area in the first Storage area. 
0018. In accordance with the second aspect of the present 
invention, the printing apparatus of the first aspect further 
comprises: Second memory control means operative after the 
preservation of the vacant area by the first memory control 
means and operative based on the result of the judgment 
performed by the first judging means, So as to cause the 
Second conversion means to convert into image the inter 
mediate code information of a band which does not contain 
image data from among the bands of intermediate code 
information Stored in the first Storage area, and to develop 
the image into the Second Storage area; compression means 
for compressing the output information image-developed by 
the Second memory control means into a predetermined 
Volume, thereby generating compressed output information; 
and third memory control means for causing the first Storage 
area to Store the compressed output information generated 
by the compression means. 

0019. According to the third aspect of the present inven 
tion, there is provided an information processing apparatus 
communicable with a printing apparatus through a prede 
termined communication medium, comprising: transfer 
means for transferring to the printing apparatus the page 
printing information except for image data in the page; 
inquiry means for inquiring, after the data transfer per 
formed by the transfer means, about the size of vacancy in 
an intermediate code information Storage area preserved in 
a memory resource of the printing apparatus, and transfer 
control means for comparing the size of the image data with 
the size of the vacancy informed by the printing apparatus in 
response to the inquiry made by the inquiry means, and for 
controlling the size of the image data to be transferred, based 
on the result of the comparison. 

0020. In accordance with the fourth aspect of the present 
invention, the transfer control means, when judging that the 
Size of the image data exceeds the size of vacancy, com 
presses the image data So as to reduce the Size of the image 
data to be transferred. 

0021 According to a fifth aspect of the present invention, 
there is provided a printing apparatus communicable with an 
information processing apparatus through a predetermined 
communication medium, comprising: first conversion 
means for converting page-basis printing information 
received from the information processing apparatus into 
predetermined intermediate code information, the conver 
Sion being executed on a predetermined band basis, first 
Storage means for Storing, in a first Storage area of a memory 
resource, the intermediate code information obtained 
through conversion performed by the first conversion 
means, Second conversion means for converting the inter 
mediate code information into image data on a predeter 
mined band basis, Second storage means for Storing, in a 
Second Storage area of the memory resource, a plurality of 
bands of the image data obtained through conversion per 
formed by the Second conversion means, and informing 
means for informing the information processing apparatus of 
the Size of vacancy formed in the first Storage area after 
conversion performed by the first conversion means, in 
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response to an inquiry made by the information processing 
apparatus about the vacancy size. 
0022. According to the sixth aspect of the present inven 
tion, there is provided a printing System comprising an 
information processing apparatus and a printing apparatus 
communicable with each other through a predetermined 
communication medium, wherein the printing apparatus 
comprises: first conversion means for converting page-basis 
printing information received from the information process 
ing apparatus into predetermined intermediate code infor 
mation, the conversion being executed a on predetermined 
band basis, first Storage means for Storing, in a first Storage 
area of a memory resource, the intermediate code informa 
tion obtained through conversion performed by the first 
conversion means, Second conversion means for converting 
the intermediate code information into image data on pre 
determined band basis, Second Storage means for Storing, in 
a Second Storage area of the memory resource, a plurality of 
bands of the image data obtained through conversion per 
formed by the Second conversion means, and informing 
means for informing the information processing apparatus of 
the Size of vacancy formed in the first Storage area after 
conversion performed by the first conversion means, in 
response to an inquiry made by the information processing 
apparatus about the vacancy size; and wherein the informa 
tion processing apparatus comprises: transfer means for 
transferring to the printing apparatus the page printing 
information except for image data in the page; inquiry 
means for inquiring, after the data transfer performed by the 
transfer means, about the size of vacancy in an intermediate 
code information Storage area preserved in the memory 
resource of the printing apparatus, and transfer control 
means for comparing the size of the image data with the size 
of the vacancy informed by the printing apparatus in 
response to the inquiry made by the inquiry means, and for 
controlling the size of the image data to be transferred, based 
on the result of the comparison. 
0023. In accordance with the seventh aspect of the 
present invention, the transfer control means, when judging 
that the Size of the image data exceeds the Size of vacancy, 
compresses the image data So as to reduce the Size of the 
image data to be transferred. 
0024. According to the eighth aspect of the present 
invention, there is provided a data processing method for use 
in a printing apparatus communicable with an information 
processing apparatus through a predetermined communica 
tion medium, the method comprising: a first converting Step 
for converting page-basis printing information received 
from the information processing apparatus into predeter 
mined intermediate code information, the conversion being 
executed on a predetermined band basis, a first Storing Step 
for Storing, in a first Storage area preserved in a memory 
resource, the intermediate code information obtained 
through the conversion; a Second converting Step for con 
Verting the intermediate code information Stored in the first 
Storage area into image data on a predetermined band basis, 
a Second storing Step for Storing, in a Second storage area 
preserved in the memory resource, a plurality of bands of the 
image data obtained through the conversion performed in 
the Second converting Step; a first judging Step for judging 
whether or not the intermediate code information corre 
sponding to one page has been Stored in the first Storage 
area; and a third storing Step conducted based on the result 
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of judgment conducted by the first judging means, So as to 
cause the intermediate code information Stored on the pre 
determined band basis in the first Storage area to be devel 
oped into image in the Second Storage area, thereby preserv 
ing vacant area in the first Storage area, and to Store 
Subsequent intermediate code data into the vacant area. 

0025. In accordance with the ninth aspect of the present 
invention, the data processing method of the eighth aspect 
further comprises: a Second judging Step conducted after 
Storage of the Subsequent intermediate code information in 
the vacant area, So as to judge whether or not the interme 
diate code information corresponding to one page has been 
Stored in the first Storage area; a fourth Storing Step con 
ducted based on the result of the judgment performed in the 
Second judging Step, So as to develop into image the inter 
mediate code information of a band which does not contain 
image data from among the bands of intermediate code 
information Stored in the first Storage area, and to Store the 
developed image in the Second Storage area; a compressing 
Step for compressing the image-developed output informa 
tion into a predetermined Volume, thereby generating com 
pressed output information; and a fifth Storing Step for 
Storing the compressed output information in the first Stor 
age area. 

0026. According to the tenth aspect of the present inven 
tion, there is provided a data processing method for use in 
a printing System comprising an information processing 
apparatus and a printing apparatus communicable with each 
other through a predetermined communication medium, the 
method comprising: a first transferring Step for transferring 
first printing information formed by removing image data 
from one-page printing information to be transferred; a first 
converting Step for converting, on a predetermined band 
basis, the first printing information received from the infor 
mation processing apparatus into a predetermined interme 
diate code information; a first Storing Step for Storing the 
intermediate code information obtained-through the conver 
Sion in a first Storage area preserved in a memory resource; 
and an informing Step for informing, after the Storage of the 
intermediate code information in the first Storage area, the 
information processing apparatus of the size of vacancy in 
the first Storage area, in response to an inquiry given by the 
information processing apparatus. 

0027. In accordance with the eleventh aspect of the 
present invention, the data processing method further com 
prises: judging Step for comparing the Size of the image data 
to be transmitted with the size of vacancy informed by the 
printing apparatus, reducing Step for reducing the size of the 
image data to be transferred based on the result of the 
judgment; and a Second transferring Step for transferring the 
reduced image data to the printing apparatus. 

0028. According to the twelfth aspect of the present 
invention, there is provided Storage medium Storing a com 
puter-readable program which comprises: a first converting 
Step for converting page-basis printing information received 
from an information processing apparatus into predeter 
mined intermediate code information, the conversion being 
executed on a predetermined band basis, a first Storing Step 
for Storing, in a first Storage area preserved in a memory 
resource, the intermediate code information obtained 
through the conversion; a Second converting Step for con 
Verting the intermediate code information Stored in the first 
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Storage area into image data on a predetermined band basis, 
a Second storing Step for Storing, in a Second storage area 
preserved in the memory resource, a plurality of bands of the 
image data obtained through the conversion performed in 
the Second converting Step; a first judging Step for judging 
whether or not the intermediate code information corre 
sponding to one page has been Stored in the first Storage 
area; and a third storing Step conducted based on the result 
of judgment conducted by the first judging means, So as to 
cause the intermediate code information Stored on the pre 
determined band basis in the first Storage area to be devel 
oped into image in the Second Storage area, thereby preserv 
ing vacant area in the first Storage area, and to Store 
Subsequent intermediate code data into the vacant area. 
0029. According to the thirteenth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, wherein the computer-readable 
program further comprises: a Second judging Step conducted 
after Storage of the Subsequent intermediate code informa 
tion in the vacant area, So as to judge whether or not the 
intermediate code information corresponding to one page 
has been Stored in the first Storage area; a fourth Storing Step 
conducted based on the result of the judgment performed in 
the Second judging Step, So as to develop into image the 
intermediate code information of a band which does not 
contain image data from among the bands of intermediate 
code information Stored in the first Storage area, and to Store 
the developed image in the Second Storage area; a compress 
ing Step for compressing the image-developed output infor 
mation into a predetermined Volume, thereby generating 
compressed output information; and a fifth Storing Step for 
Storing the compressed output information in the first Stor 
age area. 

0.030. According to the fourteenth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, the computer-readable program 
comprising: a first transferring Step for transferring first 
printing information formed by removing image data from 
one-page printing information to be transferred; a first 
converting Step for converting, on a predetermined band 
basis, the first printing information received from the infor 
mation processing apparatus into a predetermined interme 
diate code information; a first Storing Step for Storing the 
intermediate code information obtained through the conver 
Sion in a first Storage area preserved in a memory resource; 
and an informing Step for informing, after the Storage of the 
intermediate code information in the first Storage area, the 
information processing apparatus of the size of vacancy in 
the first Storage area, in response to an inquiry given by the 
information processing apparatus. 

0031. According to the fifteenth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program according to claim 14, wherein 
the computer-readable program further comprises: judging 
Step for comparing the size of the image data to be trans 
mitted with the size of vacancy informed by the printing 
apparatus, a reducing Step for reducing the Size of the image 
data to be transferred based on the result of the judgment; 
and a Second transferring Step for transferring the reduced 
image data to the printing apparatus. 

0032. It is also an object of the present invention to 
provide, in its sixteenth to thirty-ninth aspects, an improved 
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printing apparatus, an information processing apparatus, a 
printing System, a data processing for use in a printing 
apparatus or printing System, and a storage medium Storing 
a computer-readable program. According to these aspects of 
the invention, when the printing information transferred 
from a host computer as an information processing appara 
tuS cannot be processed due to restriction in the size of the 
printing information area allocated in a printer memory 
resource, the printing information is developed into image 
data by the information processing apparatus, not by the 
printing apparatus, and the thus developed image data is 
transferred to the printing apparatus, whereby printing infor 
mation which otherwise may fail to be printed due to 
restriction in the memory resource allocation can be printed 
as much as possible. At the same time, in these aspects of the 
invention, image data from a host computer as the informa 
tion processing apparatus is transferred to a printer in a 
Stepped manner depending on the size of the image data. 
When the total image data Size exceeds the size of the image 
area allocated in the printer memory resource, the printer 
performs restoration of the original image databased on the 
amount of the image data which has already been received 
by the printer. The printer then performs printing of the 
restored image data, whereby the original image data can be 
processed at high image quality as possible, even when the 
total Size of the image data exceeds the size of the image area 
allocated in the memory resource. 
0033 More specifically, according to a sixteenth aspect 
of the present invention, there is provided an information 
processing apparatus capable of performing, through a pre 
determined communication medium, band communication 
with a printing apparatus having a memory resource divided 
to provide band areas each of which being capable of 
developing an image therein, the information processing 
apparatus comprising: developing means for acquiring 
memory resource use Status information delivered by the 
printing apparatus and for developing printing information 
which has been transferred to the printing apparatus into 
image data of a form which can be outputted by the printing 
apparatus, and transfer control means for transferring the 
image data developed by the developing means to the 
printing apparatus. 
0034. In accordance with the seventeenth aspect of the 
present invention, the information processing apparatus of 
the Sixteenth aspect further comprises: data processing 
means for acquiring information concerning image data 
development area Size allocated in the memory resource of 
the printing apparatus, comparing based on the acquired 
information the image data development area Size with the 
total size of the image data to be transferred, and for 
adjusting the size of the image data to be transferred to the 
printing apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred by the 
transfer control means. 

0035) In accordance with the eighteenth aspect of the 
present invention, the transfer control means transferS the 
image data in a dividing manner in a plurality of transfer 
cycles. 
0036). In accordance with the nineteenth aspect of the 
present invention, the transfer control means Suspends the 
transfer of image data to the printing apparatus, depending 
on the memory resource use Status acquired from the print 
ing apparatus during the dividing transfer of the image data. 
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0037. In accordance with the twentieth aspect of the 
present invention, the data processing means extracts non 
overlapping pixel data in a stepping manner from the image 
data and generates the transfer data based on the extracted 
pixel data. 
0.038 According to the twenty-first aspect of the present 
invention, there is provided a printing apparatus communi 
cable with an information processing apparatus through a 
predetermined communication medium, comprising: first 
Storage means for dividing printing information received 
from the information processing apparatus into a plurality of 
bands of data and for Storing the bands of data; and first 
informing means for informing the information processing 
apparatus of the Status of use of the first Storage means. 
0.039 According to the twenty-second aspect of the 
present invention, there is provided a printing apparatus 
communicable with an information processing apparatus 
through a predetermined communication medium, compris 
ing: compression means for compressing, in accordance 
with a predetermined compression protocol, image data 
received from the information processing apparatus, Second 
Storage means for Storing the compressed image data formed 
by the compression means, expansion means for expanding, 
in accordance with a predetermined expansion protocol, the 
compressed image data Stored in the Second Storage means, 
and printing means for printing the image data which has 
been expanded by the expansion means. 
0040. In accordance with the third aspect of the present 
invention, the printing apparatus further comprises Second 
informing means for informing the information processing 
apparatus of the Status of use of the Second storage means. 
0041. In accordance with the twenty-fourth aspect of the 
present invention, the printing apparatus further comprises: 
interpolation means for judging the State of development of 
the compressed image in the Second Storage means and for 
conducting a predetermined interpolation processing on the 
image data expanded by the expansion means, thereby 
restoring the image data. 
0042. According to a twenty-fifth aspect of the present 
invention, there is provided a printing System comprising an 
information processing apparatus and a printing apparatus 
having a memory resource divided to provide band areas 
each of which being capable of developing an image therein, 
the information processing apparatus and the printing appa 
ratus being capable of band-communicating with each other 
through a predetermined communication medium, wherein 
the information processing apparatus comprises: developing 
means for acquiring memory resource use Status information 
delivered by the printing apparatus and for developing 
printing information which has been transferred to the 
printing apparatus into image data of a form which can be 
outputted by the printing apparatus, and transfer control 
means for transferring the image data developed by the 
developing means to the printing apparatus, and wherein the 
printing apparatus comprises: first Storage means for divid 
ing printing information received from the information 
processing apparatus into a plurality of bands of data and for 
Storing the bands of data; first informing means for inform 
ing the information processing apparatus of the Status of use 
of the first Storage means, compression means for compress 
ing, in accordance with a predetermined compression pro 
tocol, image data received from the information processing 
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apparatus, Second Storage means for Storing the compressed 
image data formed by the compression means, expansion 
means for expanding, in accordance with a predetermined 
expansion protocol, the compressed image data Stored in the 
Second Storage means, and printing means for printing the 
image data which has been expanded by the expansion 
CS. 

0043. In accordance with the twenty-sixth aspect of the 
present invention, the information processing apparatus 
comprises: data processing means for acquiring information 
concerning image data development area Size allocated in 
the memory resource of the printing apparatus, comparing 
based on the acquired information the image data develop 
ment area Size with the total size of the image data to be 
transferred, and for adjusting the Size of the image data to be 
transferred to the printing apparatus based on the result of 
the comparison, thereby generating transfer data to be trans 
ferred by the transfer control means. 
0044) In accordance with the twenty-seventh aspect of 
the present invention, the transfer control means transfers 
the image data in a dividing manner in a plurality of transfer 
cycles. 

0045. In accordance with the twenty-eighth aspect of the 
present invention, the transfer control means Suspends the 
transfer of image data to the printing apparatus, depending 
on the memory resource use Status acquired from the print 
ing apparatus during the dividing transfer of the image data, 
while the printing apparatus further comprises Second 
informing means for informing the information processing 
apparatus of the Status of use of the Second Storage means. 
0046. In accordance with the twenty-ninth aspect of the 
present invention, the data processing means extracts non 
overlapping pixel data in a stepping manner from the image 
data and generates the transfer data based on the extracted 
pixel data, while the printing apparatus further comprises 
interpolation means for judging the State of development of 
the compressed image in the Second Storage means and for 
conducting a predetermined interpolation processing on the 
image data expanded by the expansion means, thereby 
restoring the image data. 
0047 According to the thirtieth aspect of the present 
invention, there is provided a data processing method for use 
in an information processing apparatus capable of perform 
ing, through a predetermined communication medium, band 
communication with a printing apparatus having a memory 
resource divided to provide band areas each of which being 
capable of developing an image therein, the method com 
prising: a developing Step for acquiring memory resource 
use Status information delivered by the printing apparatus 
and for developing printing information which has been 
transferred to the printing apparatus into image data of a 
form which can be outputted by the printing apparatus, and 
a first transferring Step for transferring the image data 
developed by the developing means to the printing appara 
tuS. 

0048. In accordance with the thirty-first aspect of the 
present invention, the data processing method further com 
prises: a data processing Step for acquiring information 
concerning image data development area Size allocated in 
the memory resource of the printing apparatus, comparing 
based on the acquired information the image data develop 
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ment area Size with the total size of the image data to be 
transferred, and for adjusting the Size of the image data to be 
transferred to the printing apparatus based on the result of 
the comparison, thereby generating transfer data to be trans 
ferred; and a Second transferring Step for transferring the 
transfer data in a dividing manner in a plurality of transfer 
cycles. 
0049 According to the thirty-second aspect of the present 
invention, there is provided a data processing method for use 
in printing apparatus communicable with an information 
processing apparatus through a predetermined communica 
tion medium, the method comprising: first Storing Step for 
dividing printing information received from the information 
processing apparatus into a plurality of bands of data and for 
Storing the bands of data in first Storage means, and first 
informing Step for informing the information processing 
apparatus of the Status of use of the first Storage means. 
0050. According to the thirty-third aspect of the present 
invention, there is provided a data processing method for use 
in printing apparatus communicable with an information 
processing apparatus through a predetermined communica 
tion medium, the method comprising: a compressing Step for 
compressing, in accordance with a predetermined compres 
Sion protocol, image data received from the information 
processing apparatus, a Second storing Step for Storing the 
compressed image data formed in the compressing Step in a 
Second Storage means, a Second informing Step for inform 
ing the information processing apparatus of the Status of use 
of the Second Storage means, an expanding Step for expand 
ing, in accordance With a predetermined expansion protocol, 
the compressed image data Stored in the Second Storage 
means, and a printing Step for printing the image data which 
has been expanded by the expansion means. 
0051. In accordance with the thirty-fourth aspect of the 
present invention, the data processing method further com 
prises an interpolating Step for judging the State of devel 
opment of the compressed image in the Second Storage 
means and for conducting a predetermined interpolation 
processing on the image data expanded by the expansion 
means, thereby restoring the image data. 
0.052 According to the thirty-fifth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, the computer-readable program 
comprising: a developing Step for acquiring memory 
resource use Status information delivered by the printing 
apparatus and for developing printing information which has 
been transferred to the printing apparatus into image data of 
a form which can be outputted by the printing apparatus, and 
a first transfer Step for transferring the image data developed 
by the developing means to the printing apparatus. 
0053. In accordance with the thirty-sixth aspect of the 
present invention, the computer-readable program further 
comprises: a data processing Step for acquiring information 
concerning image data development area Size allocated in 
the memory resource of the printing apparatus, comparing 
based on the acquired information the image data develop 
ment area Size with the total size of the image data to be 
transferred, and for adjusting the Size of the image data to be 
transferred to the printing apparatus based on the result of 
the comparison, thereby forming transfer data to be trans 
ferred; and a Second transferring Step for transferring the 
transfer data in a dividing manner in a plurality of transfer 
cycles. 
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0054. In accordance with the thirty-seventh aspect of the 
present invention, the computer-readable program further 
comprises: first Storing Step for dividing printing informa 
tion received from the information processing apparatus into 
a plurality of bands of data and for Storing the bands of data 
in first Storage means, and first informing Step for informing 
the information processing apparatus of the Status of use of 
the first Storage means. 
0055 According to the thirty-eighth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, wherein the program com 
prises: a compressing Step for compressing, in accordance 
with a predetermined compression protocol, image data 
received from the information processing apparatus, a Sec 
ond Storing Step for Storing the compressed image data 
formed in the compressing Step in a Second storage means, 
a Second informing Step for informing the information 
processing apparatus of the Status of use of the Second 
Storage means, an expanding Step for expanding, in accor 
dance with a predetermined expansion protocol, the com 
pressed image data Stored in the Second Storage means, and 
a printing Step for printing the image data which has been 
expanded by the expansion means. 

0056. In accordance with the thirty-ninth aspect of the 
present invention, the computer-readable program further 
comprises an interpolating Step for judging the State of 
development of the compressed image in the Second Storage 
means and for conducting a predetermined interpolation 
processing on the image data expanded by the expansion 
means, thereby restoring the image data. 

0057. As described at the beginning, in the printing 
apparatus in accordance with the first aspect of the present 
invention, the first judging means judges whether or not the 
intermediate code information corresponding to one page 
has been Stored in the first Storage area, while the first 
memory control means operative based on the result of 
judgment conducted by the first judging means So as to cause 
the Second conversion means to convert the intermediate 
code information Stored in the first Storage area on the 
predetermined band basis into image and to develop the 
image in the Second Storage area, thereby forming a vacant 
area in the first Storage area. Therefore, even when the 
printing information received from the information process 
ing apparatus is too large to be Stored in the first Storage area 
allocated in the memory resource, the whole one-page 
printing information from the information processing appa 
ratus can be received and Stored in the form of intermediate 
code information by making an effective use of the Second 
Storage area. 

0058 According to the second aspect of the invention, 
after the preservation of the vacant area by the first memory 
control means, the Second memory control means operates 
based on the result of the judgment performed by the first 
judging means, So as to cause the Second conversion means 
to convert into image the intermediate code information of 
a band which does not contain image data from among the 
bands of intermediate code information stored in the first 
Storage area, and to develop the image into the Second 
Storage area. Then, the compression means compresses the 
image-developed output information into a predetermined 
Volume, thereby generating compressed output information. 
Then, the third memory control means for causes the first 
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Storage area to Store the compressed output information 
generated by the compression means. In operation, the 
intermediate code information of the bands stored in the first 
Storage area is image-developed through the Second Storage 
area and again Stored in the first Storage area. If full one-page 
intermediate code information cannot be Stored in the first 
Storage area despite Such a technique, the compression 
means operates to compress the image-developed output 
information, So that full one-page printing information can 
be stored in the form of combination of predetermined 
intermediate codes and image data. 

0059. According to the third aspect, after the transfer to 
the printing apparatus of page printing information except 
for image data in the page performed by the transfer means, 
the inquiry means inquires about the Size of vacancy in an 
intermediate code information Storage area preserved in a 
memory resource of the printing apparatus. Then, the trans 
fer control means compares the size of the image data with 
the size of the vacancy informed by the printing apparatus in 
response to the inquiry made by the inquiry means, and 
controls the size of the image data to be transferred, based 
on the result of the comparison. It is therefore possible to 
control the size of the image data to be transferred, in 
accordance with the size of the vacancy in the memory 
resource of the printing apparatus, in advance of the transfer. 

0060 According to the fourth aspect, the transfer control 
means, when judging that the size of the image data exceeds 
the Size of vacancy, compresses the image data So as to 
reduce the size of the image data to be transferred. It is 
therefore possible to Store the transferred image data without 
fail in the limited area of vacancy in the memory resource. 

0061 According to the fifth aspect, the informing means 
informs the information processing apparatus of the size of 
vacancy formed in the first Storage area after conversion 
performed by the first conversion means, in response to an 
inquiry made by the information processing apparatus about 
the vacancy size. The information processing apparatus, 
therefore, can know the Size of the vacancy in the first 
Storage area which Stores the intermediate code information 
corresponding to the printing information other than image 
data. 

0.062 According to the sixth aspect, the informing means 
informs the information processing apparatus of the size of 
vacancy formed in the first Storage area after conversion 
performed by the first conversion means, in response to an 
inquiry made by the information processing apparatus about 
the vacancy size, So that the information processing appa 
ratus can know the size of the vacancy in the first Storage 
area which Stores the intermediate code information corre 
sponding to the printing information other than image data. 
Meanwhile, the transfer control means, when it is judged 
that the Size of the vacancy is exceeded by the Size of the 
image data, operates to adjust the size of the image data to 
be transferred. It is therefore possible to Store the image data 
without fail, even when the size of the vacant area formed 
in the memory resource of the printing apparatus is limited. 

0.063. According to the seventh aspect, the transfer con 
trol means, when it is judged that the Size of the vacancy is 
exceeded by the size of the image data, operates to compress 
the image data to a predetermined size, thus reducing the 
Size of the image data to be transferred. It is therefore 
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possible to Store the image data without fail, even when the 
Size of the vacant area formed in the memory resource of the 
printing apparatus is limited. 
0064. According to the eighth aspect, a judgment is 
conducted as to whether or not the intermediate code infor 
mation corresponding to one page has been Stored in the first 
Storage area and, thereafter, a step is executed based on the 
result of judgment, So as to cause the intermediate code 
information Stored on the predetermined band basis in the 
first Storage area to be developed into image in the Second 
Storage area, thereby preserving vacant area in the first 
Storage area, whereby the Subsequent intermediate code data 
can be Stored in the vacant area formed in the first Storage 
area. Therefore, even if the Size of the received one-page 
printing information is too large to be Stored in the first 
Storage area, it is possible to Store full one-page printing 
information in the form of intermediate code information, by 
making use of the Second Storage area preserved in the 
memory resource. 

0065 According to ninth aspect, after storage of the 
Subsequent intermediate code information in the vacant area, 
judgment is conducted as to whether or not the intermediate 
code information corresponding to one page has been Stored 
in the first Storage area. Then, based on the result of the 
judgment, the intermediate code information of a band 
which does not contain image data, from among the bands 
of intermediate code information Stored in the first Storage 
area, is image-developed and Stored in the Second Storage 
area. The image-developed output information is then com 
pressed into a predetermined Volume, whereby compressed 
output information is produced. The compressed output 
information is then Stored in the first Storage area. In 
operation, the intermediate code information of the bands 
Stored in the first Storage area is image-developed through 
the Second Storage area and again Stored in the first Storage 
area. If full one-page intermediate code information cannot 
be Stored in the first Storage area despite Such a technique, 
the compression means operates to compress the image 
developed output information, So that full one-page printing 
information can be stored in the form of combination of 
predetermined intermediate codes and image data. 
0066 According to the tenth aspect, a first transferring 
Step is executed for transferring first printing information 
formed by removing image data from one-page printing 
information to be transferred, followed by execution of a 
first converting Step for converting, on a predetermined band 
basis, the first printing information received from the infor 
mation processing apparatus into a predetermined interme 
diate code information. The intermediate code information 
obtained through the conversion is Stored in the first Storage 
area preserved in the memory resource. After the Storage of 
the intermediate code information in the first Storage area, 
the information processing apparatus is informed of the size 
of vacancy in the first Storage area, in response to an inquiry 
given by the information processing apparatus. Therefore, 
the information processing apparatus can know the size of 
the vacant Space in the first Storage area which Stores the 
intermediate code information corresponding to the printing 
information other than the image data. 
0067. According to the eleventh aspect, a judging step is 
executed to compare the size of the image data to be 
transmitted with the size of vacancy informed by the print 
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ing apparatus, followed by the reducing Step for reducing the 
Size of the image data to be transferred based on the result 
of the judgment. The image data of the thus reduced size is 
transferred to the printing apparatus. It is therefore possible 
to Store without fail the transferred image data even when 
the vacant area formed in the memory resource of the 
printing apparatus is limited. 
0068 According to the twelfth aspect, a storage medium 
Stores a program which includes a step of performing a 
judgment as to whether or not the intermediate code infor 
mation corresponding to one page has been Stored in the first 
Storage area, and a Subsequent Step conducted based on the 
result of judgment conducted by the first judging means So 
as to cause the intermediate code information Stored on the 
predetermined band basis in the first Storage area to be 
developed into image in the Second Storage area, thereby 
preserving vacant area in the first Storage area, and to Store 
Subsequent intermediate code data into the vacant area. 
When this program is executed by a computer loaded with 
this Storage medium, printing information of one page from 
the information processing apparatus can be stored in the 
form of intermediate code information by making effective 
use of the Second Storage area in the memory resource. 
0069. According to the thirteenth aspect, a storage 
medium Stores a program which has the Steps of judging, 
after Storage of the Subsequent intermediate code informa 
tion in the vacant area, whether or not the intermediate code 
information corresponding to one page has been Stored in 
the first Storage area; developing, based on the result of the 
judgment performed in the Second judging step, into image 
the intermediate code information of a band which does not 
contain image data from among the bands of intermediate 
code information Stored in the first Storage area, and to Store 
the developed image in the Second storage area; compress 
ing the image-developed output information into a prede 
termined Volume, thereby generating compressed output 
information; and Storing the compressed output information 
in the first Storage area. This Storage medium is loaded on a 
computer So as to be read and executed by the computer. In 
operation, the intermediate code information of the bands 
Stored in the first Storage area is image-developed through 
the Second Storage area and again Stored in the first Storage 
area. Even in the event that full one-page intermediate code 
information cannot be Stored in the first Storage area despite 
Such a technique, the computer-readable program operates 
to compress the image-developed output information, So that 
full one-page printing information can Safely be stored in the 
form of combination of predetermined intermediate codes 
and image data. 
0070 According to the fourteenth aspect, a storage 
medium Stores a computer-readable program for executing 
Steps of transferring first printing information formed by 
removing image data from one-page printing information to 
be transferred, converting, on a predetermined band basis, 
the first printing information received from the information 
processing apparatus into a predetermined intermediate code 
information, Storing the intermediate code information 
obtained through the conversion in a first Storage area 
preserved in a memory resource, and informing, after the 
Storage of the intermediate code information in the first 
Storage area, the information processing apparatus of the 
Size of vacancy in the first Storage area, in response to an 
inquiry given by the information processing apparatus. The 
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program is read and executed by a computer loaded with this 
Storage medium, So that the information processing appara 
tuS can know the size of the vacant area available in the first 
Storage area which Stores intermediate code information 
corresponding to the printing information other than the 
image data. 
0071 According to the fifteenth aspect, a storage medium 
Stores a computer-readable program which executes the 
Steps of comparing the size of the image data to be trans 
mitted with the size of vacancy informed by the printing 
apparatus, reducing the size of the image data to be trans 
ferred based on the result of the judgment, and a Second 
transferring Step for transferring the reduced image data to 
the printing apparatus. This program is read and executed by 
a computer loaded with the Storage medium, So that the 
image data to be transferred is Safely received and Stored 
even in a limited area of vacancy available in the memory 
CSOUCC. 

0072 Thus, according to the first to fifteenth aspect of the 
present invention, it is possible to eliminate any unexpected 
printing failure attributable to overflow of the memory 
without requiring expansion of the memory resource, thus 
ensuring Safe printing of printing information Sent form a 
host apparatus, despite any complexity of information. 
0073. According to the sixteenth aspect of the present 
invention, the developing means acquires memory resource 
use Status information delivered by the printing apparatus 
and develops printing information which has been trans 
ferred to the printing apparatus into image data of a form 
which can be outputted by the printing apparatus. The 
transfer control means transferS the image data developed by 
the developing means again to the printing apparatus. There 
fore, when the printing information transferred from the 
information processing apparatus cannot be processed due to 
restriction in the printing information Storage area allocated 
in the memory resource of the printing apparatus, the 
printing information is developed into image data by the 
information processing apparatus before the transfer to the 
printing apparatus. Thus, the printing apparatus receives the 
printing information in the form of image data, So that it can 
directly and Safely print the printing information, even if the 
original printing information cannot be processed due to 
restriction in the Storage area allocated in the memory 
CSOUCC. 

0074 According to the seventeenth aspect, data process 
ing means acquires information concerning development 
area Size allocated in the memory resource of the printing 
apparatus, and compares based on the acquired information 
the image data development area size with the total size of 
the image data to be transferred. The data processing means 
then adjusts the Size of the image data to be transferred to the 
printing apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred by the 
transfer control means. Thus, when the Size of the image 
data from the information processing apparatus exceeds the 
Size of the image Storage area allocated in the memory 
resource of the printing apparatus, the image data Size is 
adjusted So that the image data can Safely be Stored in the 
image data area allocated in the memory resource of the 
printing apparatus, before the image data is transferred to the 
printing apparatus. 
0075 According to the eighteenth aspect, the transfer 
control means transferS the image data in a dividing manner 
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in a plurality of transfer cycles. Therefore, when the size of 
the image data from the information processing apparatus 
exceeds the size of the image area allocated in the memory 
resource of the printing apparatus, the image data to be 
transferred to the printing apparatus is adjusted by being 
divided So a to be transferred in a plurality of cycles. 
Therefore, the printing apparatus can receive image data 
which can restore the whole original image data, without 
causing overflow of the image Storage area allocated for the 
memory resource. 

0.076 According to nineteenth aspect, the transfer control 
means Suspends the transfer of image data to the printing 
apparatus, depending on the memory resource use Status 
acquired from the printing apparatus during the dividing 
transfer of the image data. Therefore, the transfer of the 
image data to the printing apparatus is Suspended whenever 
the size of the image data to be transferred from the 
information processing apparatus exceeds the size of the 
image Storage area allocated in the memory resource of the 
printing apparatus. It is thus possible to prevent overflow of 
the image Storage area in the memory resource which 
otherwise may occur due to transfer of excessively large size 
of image data to the printing apparatus. 

0.077 According to the twentieth aspect, the data pro 
cessing means extracts non-overlapping pixel data in a 
Stepping manner from the image data and generates the 
transfer databased on the extracted pixel data. It is therefore 
possible to transfer image data which can restore the whole 
image to the printing apparatus in a stepped manner, while 
avoiding overlapping, without causing the image Storage 
area allocated in the memory resource of the printing 
apparatus to overflow with the image data coming from the 
information processing apparatus. Consequently, it is poS 
Sible to transfer image data which can approximate the 
whole image as much as possible, without causing overflow 
of the image Storage area. 

0078. According to the twenty-first aspect, a first storage 
means divides printing information received from the infor 
mation processing apparatus into a plurality of bands of data 
and Stores the bands of data therein, and the first informing 
means informs the information processing apparatus of the 
Status of use of the first Storage means. Therefore, the 
information processing apparatus is informed of any risk of 
printing information processing failure which may occur due 
to restriction in the Size of the Storage area allocated in the 
memory resource of the printing apparatus. Namely, the 
information processing apparatus can know, in advance of 
completion of the transfer of the printing information, the 
risk of Overflow of the Storage area allocated in the memory 
CSOUCC. 

0079 According to the twenty-second aspect, the com 
pression means compresses, in accordance with a predeter 
mined compression protocol, image data received from the 
information processing apparatus. The Second Storage 
means Stores the compressed image data formed by the 
compression means. The expansion means expands, in 
accordance with a predetermined expansion protocol, the 
compressed image data Stored in the Second storage means. 
The printing means then prints the image data which has 
been expanded by the expansion means. Thus, the image 
data is compressed So as to be Safely Stored in the image 
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Storage area allocated in the memory resource, So that the 
whole image can be printed at high degree of quality as 
possible. 

0080 According to the twenty-third aspect, the second 
informing means informs the information processing appa 
ratus of the Status of use of the Second Storage means. A host 
computer, therefore, can know that the amount of the image 
data transferred from the information processing apparatus 
has exceeded the Size of the image Storage area allocated in 
the memory resource. 
0081. According to the twenty-fourth aspect, the inter 
polation means judges the State of development of the 
compressed image in the Second Storage means and conducts 
a predetermined interpolation processing on the image data 
expanded by the expansion means, thereby restoring the 
image data. Therefore, in the case where the size of the 
image data transferred from the information processing 
apparatus exceeds the size of the image Storage area allo 
cated in the memory resource, the printing apparatus restores 
the original image data based on the amount of the data 
which already has been received, and performs the printing 
based on the thus restored image data. It is therefore possible 
to print the whole image data with high degree of quality as 
possible, based on the image data which already has been 
received, even when the total Size of the image data to be 
transferred exceeds the size of the image area allocated in 
the memory resource. 
0082) According to the twenty-fifth aspect, when the use 
Status information concerning the State of use of the memory 
resource, i.e., the first Storage means, is received from the 
printing apparatus by means of the first informing means 
during transfer of the printing information, the transfer 
control means transferS the image data developed by the 
developing means to the printing apparatus. The directly 
printable image data is compressed by the compression 
means and Stored in the memory resource, i.e., the Second 
Storage means. The compressed data is then expanded by the 
expanded means and printed by the printing apparatus. Thus, 
the State of use of the memory resource of the printing 
apparatus is monitored and, when there is a risk that the 
printing information to be sent to the printing apparatus may 
cause an overflow of the Storage area allocated in the 
memory resource, the printing information is directly 
received from the information processing apparatus in the 
form of printable image data, and is compressed So as not to 
cause overflow of the memory. The compressed data is then 
expended and printed without fail. 

0083. According to the twenty-sixth aspect, the data 
processing means acquires information concerning image 
data development area Size allocated in the memory resource 
of the printing apparatus, compares based on the acquired 
information the image data development area Size with the 
total Size of the image data to be transferred, and adjusts the 
Size of the image data to be transferred to the printing 
apparatus based on the result of the comparison, thereby 
generating transfer data to be transferred by the transfer 
control means. In the event that the Size of the image data to 
be transferred from the information processing apparatus 
exceeds the size of the image area allocated in the memory 
resource of the printing apparatus, the Size of the image data 
to be transferred is adjusted to a size which can be accom 
modated by the image Storage area allocated in the memory 
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resource. The image data of the thus adjusted size is trans 
ferred to and printed by the printing apparatus. 

0084. According to the twenty-seventh aspect, the trans 
fer control means transferS the image data in a dividing 
manner in a plurality of transfer cycles. Therefore, when the 
Size of the image data from the information processing 
apparatus exceeds the size of the image area allocated in the 
memory resource of the printing apparatus, the image data 
to be transferred to the printing apparatus is adjusted by 
being divided So a to be transferred in a plurality of cycles. 
Therefore, the printing apparatus can receive image data 
which can restore the whole original image data, without 
causing overflow of the image Storage area allocated for the 
memory resource. 

0085. According to the twenty-eighth aspect, the transfer 
control means Suspends the transfer of image data to the 
printing apparatus, depending on the information concerning 
the Status of use of the memory resource, i.e., the first 
Storage means, acquired from the printing apparatus during 
the dividing transfer of the image data. Therefore, the 
printing apparatus gives a clear indication of any risk that the 
Size of the image Storage area allocated in memory resource 
is going to be exceeded by the Size of the image data 
transferred from the information processing apparatus, and, 
upon receipt of Such indication, the information processing 
apparatus can Suspend the transfer of the image data to the 
printing apparatus. It is therefore possible to avoid transfer 
of image data to the printing apparatus in excess of the size 
of the image area allocated in the memory resource. 
0.086 According to the twenty-ninth aspect, the data 
processing means extracts non-overlapping pixel data in a 
Stepping manner from the image data and generates the 
transfer data based on the extracted pixel data, and the 
transfer data thus generated is transferred to the printing 
apparatus by the operation of the transfer control means. The 
printing apparatus then compresses the received image data 
and Stores the compressed image data in the Second Storage 
means. Then, the interpolation means judges the State of 
development of the compressed image in the Second Storage 
means and conducts a predetermined interpolation proceSS 
ing on the image data expanded by the expansion means, 
thereby restoring the image data. It is therefore possible to 
Supply, Stepwise and in a non-overlapping manner, the 
printing apparatus with the image data which can produce 
the whole image, without causing the image Storage area 
allocated in the memory resource of the printing apparatus 
to overflow with the image data Supplied by the information 
processing apparatus. The printing apparatus thus restores 
the original image data by interpolation based on the image 
data which already has been received. It is therefore possible 
to transfer to the printing apparatus image data which can 
approximate the whole image as much as possible, without 
causing overflow of the image Storage area allocated in the 
memory resource, whereby printing can be performed at 
high degree of quality as possible. 

0.087 According to the thirtieth and thirty-fifth aspect, 
there is provided a data processing method for use in an 
information processing apparatus capable of performing, 
through a predetermined communication medium, band 
communication with a printing apparatus having a memory 
resource divided to provide band areas each of which being 
capable of developing an image therein. In this method, 
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memory resource use Status information is acquired from the 
printing apparatus and, based on this information, the print 
ing information which has been transferred to the printing 
apparatus is developed into image data of a form which can 
be outputted by the printing apparatus. The thus-developed 
image data is Sent again to the printing apparatus. According 
to this method, even when the processing of the printing 
information transferred from the information processing 
apparatus is failed due to restriction in the printing infor 
mation Storage area allocated in the memory resource, 
printing can be performed Safely because the printing infor 
mation is developed by the developing means of the infor 
mation processing apparatus into image data which is then 
transferred to the printing apparatus. 
0088 According to the thirty-first and thirty-fifth aspects, 
the data processing method has the Steps of acquiring 
information concerning image data development area size 
allocated in the memory resource of the printing apparatus, 
comparing based on the acquired information the image data 
development area Size with the total size of the image data 
to be transferred, adjusting the size of the image data to be 
transferred to the printing apparatus based on the result of 
the comparison, thereby generating transfer data to be trans 
ferred, and transferring the transfer data in a dividing 
manner in a plurality of transfer cycles. It is therefore 
possible to transfer the image data as much as possible to the 
printing apparatus, even when the Size of the image data 
exceeds the size of the image Storage area allocated in the 
memory resource. 

0089. According to the thirty-second and thirty-seventh 
aspects, there is provided a data processing method for use 
in printing apparatus communicable with an information 
processing apparatus through a predetermined communica 
tion medium, wherein the printing information received 
from the information processing apparatus is divided into a 
plurality of bands of data and the bands of data thus obtained 
are Stored in first Storage means. At the same time, the 
information processing apparatus is informed of the Status of 
use of the first Storage means. Thus, the information pro 
cessing apparatus is informed of any risk that the processing 
of the printing information transferred from the information 
processing apparatus may fail due to restriction in the 
printing information Storage area allocated in the memory 
resource of the printing apparatus. Thus, the information 
processing apparatus can know, in advance of the comple 
tion of transfer of the printing information, that the Storage 
area allocated in the memory resource will overflow with the 
printing information. 
0090 According to the thirty-third and thirty-eighth 
aspects, there is provided a data processing method for use 
in printing apparatus communicable with an information 
processing apparatus through a predetermined communica 
tion medium, wherein the image data received from the 
information processing apparatus is compressed in accor 
dance with a predetermined compression protocol, and the 
thus compressed image data is Stored in the Second Storage 
means. The information processing apparatus is informed of 
the Status of use of the Second Storage means. In accordance 
with the State of use of the Second Storage means, the 
compressed image data is expanded in accordance with a 
predetermined protocol, and the thus expanded image data is 
printed. Thus, the image data which has already been Stored 
in the printing apparatus is Stored in compressed State, So 
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that the whole image can be printed at high quality as 
possible, even when the Size of the image data transferred 
Stepwise from the information processing apparatus to the 
printing apparatus exceeds the image Storage area allocated 
in the memory resource of the printing apparatus. 
0.091 According to the thirty-fourth and thirty-ninth 
aspects, the interpolation means judges the State of devel 
opment of the compressed image in the Second Storage 
means and conducts a predetermined interpolation proceSS 
ing on the image data expanded by the expansion means, 
thereby restoring the image data. Therefore, in the case 
where the size of the image data transferred Stepwise from 
the information processing apparatus to the printing appa 
ratus exceeds the size of the image Storage area allocated in 
the memory resource, the printing apparatus restores the 
original image data based on the amount of the data which 
already has been received, and performs the printing based 
on the thus restored image data. It is therefore possible to 
print the whole image data with high degree of quality as 
possible, based on the image data which already has been 
received, even when the total size of the image data to be 
transferred exceeds the size of the image area allocated in 
the memory resource. 
0092. Thus, when the processing of the printing infor 
mation transferred from the host computer fails due to 
restriction in the printing information Storage area allocated 
in the memory resource of the printer, the printing informa 
tion is developed into image data by the host computer and 
thus developed image data is transferred to the printer, 
whereby the printing can be performed as much as possible. 
Furthermore, the image data is transferred in a stepped 
manner in accordance with the Size of the image data to be 
transferred from the host computer and, when the Size of the 
image data exceeds the Size of the image Storage area 
allocated in the printer memory resource, the printer restores 
the original image data based on the image data which 
already has been transferred to the printer. It is therefore 
possible to print the whole image at high degree of quality 
as possible, even when the Size of the image data exceeds the 
Size of the image Storage area allocated in the memory 
CSOUCC. 

0093. The above and other objects, features and advan 
tages of the present invention will become clear from the 
following description of the invention and Statements of 
claims with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0094 FIG. 1 is a block diagram showing the construction 
of a printing System capable of providing a printing appa 
ratus which is an embodiment of the present invention; 
0.095 FIGS. 2A and 2B are illustrations of the manner of 
band-division of printing information which is transferred 
from a host computer to a printer in the System shown in 
FIG. 1; 
0096 FIG. 3 is an illustration of an example of the data 
structure of the printing information shown in FIG. 2; 
0097 FIG. 4 is an illustration of the data structure of an 
intermediate code corresponding to the printing information 
shown in FIG. 3; 
0.098 FIG. 5 is a flow chart illustrative of an embodiment 
of the data processing method for use in a printing apparatus 
in accordance with the present invention; 
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0099 FIG. 6 is a schematic illustration of a compression 
processing of the intermediate code data shown in FIG. 4; 
0100 FIGS. 7 to 9 are flow charts illustrative of an 
embodiment of the data processing method for use in a 
printing System embodying the present invention; 
0101 FIG. 10 is an illustration of a memory map of a 
recording medium Storing various computer-readable data 
processing programs for use in a printing System in accor 
dance with the present invention; 
0102 FIGS. 11A and 11B are illustrations of states of 
memory resource allocation in a printing apparatus, 
0.103 FIG. 12 is a block diagram showing the construc 
tion of a printing System which is a Sixth embodiment of the 
present invention; 

0104 FIG. 13 is a schematic illustration of the printing 
system shown in FIG. 12; 
0105 FIG. 14 is a schematic illustration of a one-page 
printing data which is Stored in a RAM or an external 
memory of a host computer shown in FIG. 12 and which 
contains text data, graphics data and image data; 
0106 FIG. 15 is an illustration of a memory map in a 
RAM of a printer shown in FIG. 12; 
0107 FIG. 16 is an illustration of the detail of the 
printing data shown in FIG. 14; 

0108 FIG. 17 is an illustration of image data which is 
printable by the printing system shown in FIG. 12; 

0109 FIG. 18 is an illustration of a document data format 
Sent from the host computer to the printer in the System 
shown in FIG. 12; 

0110 FIG. 19 is a schematic illustration of restoration of 
an original dot data from a plurality of groups of dot data 
obtained by dividing the image data shown in FIG. 17; 

0111 FIG. 20 is a flow chart illustrative of a data 
processing method in a printing System in accordance with 
the present invention; 

0112 FIG. 21 is a flow chart illustrative of a data 
processing method in a printing System in accordance with 
the present invention; 

0113 FIG. 22 is a flow chart illustrative of an image 
processing method in a printing System in accordance with 
the present invention; 

0114 FIG. 23 is a flow chart illustrative of an image 
processing method in a printing System in accordance with 
the present invention; 

0115 FIG. 24 is a flow chart illustrative of an image 
processing method in a printing System in accordance with 
the present invention; 

0116 FIG. 25 is a flow chart illustrative of an image 
processing method in a printing System in accordance with 
the present invention; and 
0117 FIG. 26 is an illustration of a memory map in 
Storage medium which Stores various computer-readable 
data processing program S used in the printing System of the 
present invention. 



US 2002/OO67492 A1 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0118 First Embodiment 
0119 FIG. 1 is a block diagram showing the construction 
of a printing System capable of providing a printing appa 
ratus which is an embodiment of the present invention. The 
illustrated System represents a System in which a host 
computer 1500 Such as a personal computer and a page 
printer 2500 such as a laser beam printer are connected for 
communication with each other. 

0120 Referring to FIG. 1, the host computer 1500 has a 
data processing unit 1000 which has a CPU 1, RAM2, ROM 
3, keyboard controller (KBC) 5, CRT controller (CRTC) 6, 
a memory controller (MC) 7, a printer controller (PRTC) 8, 
a system BUS 4, and so forth. The CPU 1 performs data 
processing by executing various programs (System program, 
application program) loaded on the RAM 2 from the ROM 
3 or the external memory 11, while a printer driver loaded 
on the RAM 2 from the external memory conducts various 
processingS Such as those for communication and transfer of 
printing information between the host computer 1500 and 
the printer 2500. 
0121 Numeral 9 denotes a keyboard for entry of various 
kinds of information. Numeral 10 denotes a display appa 
ratus (CRT) which displays various kinds of picture infor 
mation Such as pictures of applications, printer drivers and 
so forth. The external memory 11 and the RAM 12 are so 
constructed that the user can optionally expand their 
memory capacities. 

0122) The printer 2500 shown in FIG. 1 has a controller 
2000 which analyzes the document data transferred from the 
host computer and converts the same into dot patterns. 
Numeral 17 denotes a printing section which prints the dot 
pattern data sent from the controller 2000. 
0123. The controller 2000 has a CPU 12 and a RAM 13. 
As shown in FIG. 11A, the RAM 13 is divided into an 
intermediate code memory 501, a first band memory 502, a 
second band memory 503 and other memory 504. 
0.124 Numeral 14 designates a ROM which is constituted 
by a character font ROM 141, a program ROM 142 which 
stores the program of the CPU 12, a data ROM 143, and a 
system BUS 22. 
0125. In the operation of the host computer 1500 of the 
printing System having the described construction, the CPU 
1 forms a document data on the RAM 12 and sends to the 
printer 2500 printing information as shown in FIG. 2A 
inclusive of document data and image data,Via a PRTC 
(printer controller) 8 and through a bi-directional data com 
munication line 21. 

0126 FIGS. 2A and 2B schematically show the manner 
in which the printing information transferred from the host 
computer 1500 to the printer 2500 is divided into bands. 
FIG. 2A corresponds to the printing information which is 
transferred from the host computer 1500 to the printer 2500, 
while FIG. 2B Shows the band. 

0127. Referring to FIGS. 2A and 2B, numerals 201 to 
204 denote object point data for scribing straight lines. Thus, 
Straight lines as illustrated are Scribed as the object point 
data 201 to 204 are input. Numeral 205 denotes an image 
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data, 206 denotes character data which corresponds to entry 
of, for example, characters A, B, C and D. Numerals 221 to 
223 designate band areas which are defined by Scribing. 

0128 FIG. 3 illustrates an example of the data structure 
of the printing information shown in FIG. 2A. This data 
Structure corresponds to the printing information inclusive 
of print control codes, transferred from the host computer 
1500 to the printer 2500. 

0.129 Material data is contained between a header code 
301 and a footer code 316. Numerals 302 to 305 denote 
Straight line Scribing commands. More specifically, the 
Straight line Scribing command 302 is a command for 
Scribing the Straight line interconnecting the object point 
data 201 and the object point data 202. The straight line 
Scribing command 303 is a command for Scribing Straight 
line between the object point data 202 and the object point 
data 203. The straight line scribing command 304 is a 
command for Scribing a Straight line between the object 
point data 203 and the object point data 204. The straight 
line scribing command 305 is a command for scribing a 
straight line between the object point data 204 and the object 
point data 201. 
0.130 Numeral 306 designates a character start address 
designating command which Serves as a command for 
designating printing address of the character data 206. 
Numeral 307 denotes a command for designates character 
font type for designating a font type available on the printer 
2500, such as Mincho, courier, and so forth. Numeral 308 
designates a character font Size designating command for 
designating the font size, e.g., 12 point, to be used on the 
printer 2500. 

0131) Numerals 309 to 312 denote character codes which 
correspond to character data 206 shown in FIG. 2A. 
Numeral 313 designates an image Start address designating 
command which Serves as an address for designating the 
address at which the printing of the image data 205 shown 
in FIG. 2A is to be started. Numeral 314 denotes a command 
for designating the X-direction width of the image. This 
command designates the width of the image data 205 shown 
in FIG. 2A as measured in the X direction. Numeral 315 
designates an image data which corresponds to the image 
data 205 shown in FIG. 2A. The image data 205 may be a 
binary data or other multi-value image data. 
0132) The printing information, which is referred to also 
as document data” and which is Sent form the host computer 
1500 through the data communication line 21, is received by 
the input section 15 of the printer 2500. The received data is 
successively converted by the CPU 12 into intermediate 
codes on band basis, and the bands of the intermediate codes 
are stored in an intermediate code memory 501. A descrip 
tion will now be given of the concept of the “band'. 
0133) If the RAM 12 of the printer 2500 is of the type 
which has, as is the case of conventional art, a bit map 
memory of a size corresponding to one page (4 MB memory 
size in 600 dpi printer for A-4 size), the document data 
shown in FIG. 3 can be successively be developed on the bit 
map memory 505. The printer 2500 to which the present 
invention pertains has a pair of band memories 502, 503, 
each having 512 lines (256 KB at 600 dpi), preserved in the 
RAM 13, in order to reduce the required capacity or size of 
the RAM 13. This pair of band memories 502, 503 is used 
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as So-called double-buffer: namely, these two band memo 
ries are alternately switched such that while one of them is 
Sending dot data to the printing Section 17, the dot data of the 
next band is developed in the other band memory. 
0134) This method, however, cannot deal with a scribing 
command which spans a plurality of bands Such as, for 
example, the Straight line Scribing command 303 shown in 
FIG 3. 

0135) It is therefore necessary to conduct a work for 
developing, on band basis, the printing information shown in 
FIG. 3 into intermediate codes, and develop the intermedi 
ate codes into the band memories, as shown in FIG. 4. 

0.136 FIG. 4 shows the data structure of the intermediate 
codes corresponding to the printing information, and corre 
sponds to a portion of the printing information. 
0137 Referring to FIG. 4, numerals 401, 406 and 417 
denote band start codes which define respective bands 221, 
222 and 223 in cooperation with the associated band end 
codes 405, 416 and 430, and various scribing commands and 
other commands are incorporated in each of the bands 221, 
22 and 223. 

0138) Numerals 402 to 404, 407,408,418 and 419 denote 
Straight line Scribing commands. More specifically, the 
Straight line Scribing command 402 is a command which 
Serves to Scribe a Straight line interconnecting the object 
point data 201 and the object point data 202 shown in FIG. 
2B. The straight line scribing command 403 is a command 
which serves to scribe a straight line interconnecting the 
object point data 202 and the object point data 210. The 
Straight line Scribing command 404 is a command which 
Serves to Scribe a Straight line interconnecting the object 
point data 207 and the object point data 201. 
0.139. The straight line scribing command 407 is a com 
mand which Serves to Scribe a Straight line interconnecting 
the object point data 210 and the object point data 211. The 
straight line scribing command 408 is a command which 
Serves to Scribe a Straight line interconnecting the object 
point data 208 and the object point data 207. The straight 
line Scribing command 418 is a command which Serves to 
Scribe a Straight line interconnecting the object point data 
211 and the object point data 212. The straight line scribing 
command 419 is a command which serves to Scribe a 
Straight line interconnecting the object point data 209 and 
the object point data 208. 

0140 Numeral 409 designates a character start address 
designating command which Serves as a command for 
designating the printing address in the band 221 of the 
character data 206 shown in FIG. 2A. Numeral 410 denotes 
a character font type designating command for designating 
a font type available on the printer 2500, such as Mincho, 
courier, and so forth. Numeral 411 denotes a character font 
Size designating command for designating a font Size avail 
able on the printer 2500, such as 12 point and so forth. 
Numerals 412 to 415 denote band scribing commands 
serving as commands for scribing the character codes 309 to 
312 within the band 222. 

0141 Numeral 420 designates a character start address 
designating command which Serves as a command for 
designating the printing address in the band 223 of the 
character data 206 shown in FIG. 2A. Numeral 421 denotes 
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a character font type designating command for designating 
a font type available on the printer 2500, such as Mincho, 
courier, and So forth. Numeral 422 denotes a character font 
Size designating command for designating a fontsize avail 
able on the printer 2500, such as 12 point and so forth. 
Numerals 423 to 426 denote band scribing commands 
serving as commands for scribing the character codes 309 to 
312 within the band 223. 

0142) Numeral 427 designates an image start address 
designating command which Serves as a command for 
designating the Start address for Scribing the image data 205 
shown in FIG. 2A within the band 223. Numeral 428 
denotes a width designating command for designating the 
image width in the X direction, Serving as a command for 
designating the width of the image data 205 as measured in 
the X direction. Numeral 429 designates image data corre 
sponding to the portion of the image data to be Scribed in the 
band 223. 

0143. The straight line scribing command 303 over the 
bands 221 to 223 shown in FIG.2B is substituted by straight 
line scribing commands 403, 407, 418 and so forth of the 
respective commands. Similarly, character information and 
image information can be divided into portions belonging to 
the respective bands. Thus, the document information con 
verted into intermediate cores has a size greater than that of 
the document information (printing information shown in 
FIG. 3) transferred from the host computer 1500. The 
increment of the size depends on factorS Such as the degree 
of complexity of the document data. 
0144. It is to be noted, however, that the capacity or area 
size of the RAM 12 in the printer 2500 is definite. In 
addition, it is meaningleSS to increase the area Size beyond 
that of the bit map memory of the size corresponding to one 
page. In this embodiment,therefore, the maximum area size 
which can be preserved on the RAM 12 is set to 1 MB. This 
area size is large enough to accommodate full one-page 
image data provided that the image data is compressed to 4 
as will be described later, but required much smaller RAM 
capacity than the one-page bit map memory. The size of 
ordinary document data composed mostly of characters is on 
the order of several tens of KB. The area size of 1 MB, 
therefore, is large enough to enable most document data to 
be printed as it is, without requiring Specific processing Such 
as compression. 
0145. In the printing system of this embodiment having 
the described construction, the page printer receives docu 
ment data from a commanding device Such as a host 
computer and performs the printing on page basis after 
converting the document data into dot image, by using a 
RAM having a capacity smaller than the size of the dot 
image data of one full page to be printed. More specifically, 
the page-basis document data is divided into a plurality of 
bands and conversion of the document data into dot image 
is conducted on band basis, i.e., for each of the bands. AS a 
preparatory Step, an operation is performed to convert the 
received printing information into intermediate codes on 
band basis. The intermediate codes of each band are then 
converted into dot image corresponding to the band, So as to 
be Subjected to printing. 

0146 The band intermediate codes, inclusive of portions 
of the code data and image data which have been allocated 
to each band, are Stored in an area of a predetermined area 
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size (about 1 MB in the illustrated embodiment) in the RAM 
13. The above-mentioned area size is administrated by a 
memory resource of a size Smaller than the size of dot image 
data of one full page of the sheet to be used on the page 
printer which is 4 MB, for example, when A-4size sheets are 
used. 

0147 The RAM 13 also has a plurality of band memo 
ries, e.g., a first band memory 501 and a Second band 
memory 502, having an area Size large enough to Store 
image data of one band, in addition to the above-mentioned 
area of the predetermined capacity for Storing the interme 
diate codes. One of the band memory is used for temporarily 
Storing dot data converted from the intermediate codes, 
while the other serves as a buffer memory for sending the 
Stored dot data to the printing Section 17. 
0.148. The CPU 12 executes control programs such as 
those stored in the program ROM 142 of the ROM 14, or 
control programs loaded on the RAM 13 from an external 
memory 20 or a storage medium which is not shown, So as 
to conduct operations including various kinds of judgment, 
memory access controls, and various kinds of communica 
tions with the host computer. More specifically, the CPU 
judges whether full intermediate codes corresponding to one 
full page can be stored in the intermediate code memory 501 
of the RAM 13, i.e., whether or not the size of the interme 
diate code data of one-page printing information received 
from the host computer 1500 exceeds the capacity of the 
intermediate code memory 501. When the capacity of the 
intermediate code memory 501 is exceeded by the size of the 
intermediate code data of the one-page printing information 
received from the host computer 1500, the CPU 12 performs 
conversion of the intermediate code data into dot data 
Starting from the initial band of the page, and Stores the 
bands of dot data in the bane memory areas except for one 
band memory area, whereby a vacant Space is formed in the 
intermediate code Storage area. The intermediate codes of 
the next document data of the same page are then Stored in 
the vacant area. 

0149 When the CPU 12 has judged that the vacant space 
formed as a result of the conversion of the intermediate code 
data into dot data is not large enough to enable Storage of the 
whole intermediate code data of one full page in the inter 
mediate code memory 501, the CPU 12 performs conversion 
of the intermediate code data Stored in the intermediate code 
memory into dot data, Starting from the band area which 
contains the greatest size of intermediate code data devoid of 
image data. The dot data thus obtained is Stored in remaining 
band memory which is the above-mentioned one band 
memory area in which the dot data has not been stored. Then 
a reversible compression processing is performed on the dot 
data, So as to reduce the data size. 
0150. When the CPU has judged that the size of the 
reversibly compressed dot data is still greater than a prede 
termined Second data size, which is 4 the size of interme 
diate code memory (1 MB), i.e., 64 KB, in the illustrated 
case, the CPU 12 operates to expand the compressed dot 
data to restore the original dot data, and conducts irrevers 
ible compression processing on the restored dot data So as to 
reduce the data Size below the above-mentioned predeter 
mined Second data size. The irreversibly compressed data is 
then stored in the intermediate code memory 501 at an 
address at which the band corresponding to these interme 
diate code data has been Stored. 
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0151 Reversible compression is a compression process 
ing which permits restoration to original data by expansion. 
Various reversible compression methods are usable for com 
pressing the data, e.g., a method known as run-length 
method. Detailed description of such methods is omitted. On 
the other hand, irreversible expansion is Such a compression 
processing that thinned data is formed when the compressed 
data is expanded. More practically, irreversible compression 
is conducted by thinning every other dot out of the original 
data both in X and Y directions, so as to forcibly reduce the 
data Size into /4. The expansion is conducted by enlarging 
the compressed data by multiplication factor of 2 both in X 
and Y directions, So as to recover the original size of the dot 
pattern. In this case, however, the quality of the image 
obtained through expansion is worse than that of the original 
image. It will be understood that the present invention does 
not exclude the use of other reversible and irreversible 
methods than those described above. 

0152. As a result of the foregoing processings, one-page 
dot data can be stored in the intermediate code memory 501, 
even though the dot data may be coarse. 
0153. The communication between the host computer 
1500 and the printer 2500 may be executed such that, when 
one-page printing information is to be transferred from the 
host computer 1500 to the printer 2500, the host computer 
Sends first the printing information except for any image 
data to the printer 2500, so as to start the development of the 
printing information into the intermediate code memory 
501. Then, an inquiry command requesting information 
about the size of the vacant area left in the intermediate code 
memory 501 after the execution is transmitted from the host 
computer 1500 to the printer 2500. In response to this 
inquiry command, the CPU 12 of the printer 2500 investi 
gates the size of the vacant area left in the RAM 13, and 
informs the host computer 1500 of the size of the vacant area 
determined through the investigation. The CPU 1 then 
compares the Size of the vacant Storage area with the size of 
the image data which has not yet been transferred. If the 
CPU 1 has judged that the size of the image data is smaller 
than the size of the vacant area, the CPU permits the transfer 
of the image data to the printer 2500, whereas, when the 
CPU 1 has judged that the size of the image data exceeds the 
size of the vacant area, the CPU 1 performs reversible or 
irreversible compression of the image data So as to reduce 
the total size of the image data to a value below the size of 
the vacant area. The image data of the reduced size is then 
transferred to the printer 2500 for printing. 
0154 According to the described technique, it is possible 
to quickly conduct printing information including the image 
data formed at high speed by the host computer 1500, by 
making an effective use of the hardware resource of the host 
computer 1500, while anticipating occurrence of so-called 
data overflow, i.e., failure of conversion of one-page printing 
information into intermediate codes in the printer 2500 due 
to restriction in the size of the memory resource of the 
printer 2500, without burdening the printer 2500 with the 
heavy work of data processing. 
0.155) A description will now be given as to the relation 
ships between the described embodiment and the features of 
the first to Seventh embodiments, as well as the operations 
of these aspects of the invention, with reference to FIG. 1. 
0156 The first aspect of the present invention pertains to 
a printing apparatus (printer 2500) communicable with an 
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information processing apparatus (host computer 1500) 
through a predetermined communication medium (interface, 
infrared wireless interface, network, or the like), compris 
ing: first conversion means for converting pagebasis printing 
information received from the information processing appa 
ratus into predetermined intermediate code information, the 
conversion being executed on a predetermined band basis 
(the first conversion means corresponds to CPU 12 which 
performs the conversion by executing the control program 
stored in the ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external storage 
medium); first storage means for Storing, in a first storage 
area (intermediate code memory 501) of a memory resource 
(RAM 13), the intermediate code information obtained 
through conversion performed by the first conversion means 
(the first storage means corresponds to the CPU 12 which 
conducts Storage processing by executing the control pro 
gram stored in the ROM 142 or the control program read 
onto the RAM 13 from the external memory 20 or the 
external storage medium); Second conversion means for 
converting the intermediate code information into image 
data on a predetermined band basis (the Second storage 
means corresponds to the CPU 12 which conducts the 
conversion processing by executing the control program 
stored in the ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or the external 
Storage medium); second storage means for storing, in a 
Second storage area (first and Second band memories 502, 
503 of RAM 13) of the memory resource, a plurality of 
bands of the image data obtained through conversion per 
formed by the Second conversion means (the Second storage 
means corresponds to the CPU 12 which conducts the 
Storage processing by executing the control program Stored 
in the ROM 142 or the control program read onto the RAM 
13 from the external memory 20 or the external storage 
medium); first judging means for judging whether or not the 
intermediate code information corresponding to one page 
has been Stored in the first storage area (the first judging 
means corresponds to the CPU 12 which conducts the 
judging processing by executing the control program Stored 
in the ROM 142 or the control program read onto the RAM 
13 from the external memory 20 or an external storage 
medium); and first memory control means operative based 
on the result of judgment conducted by the first judging 
means So as to cause the Second conversion means to convert 
the intermediate code information Stored in the first Storage 
area on the predetermined band basis into image and to 
develop the image in the Second Storage area, thereby 
forming a vacant area in the first storage area (the first 
memory control means corresponds to the CPU 12 which 
conducts the control processing by executing the control 
program stored in the ROM 142 or the control program read 
onto the RAM 13 from the external memory 20 or an 
external storage medium). Thus, the CPU 12 judges whether 
or not the one-page intermediate code information has been 
Stored in the intermediate code memory 501, and, in accor 
dance with the result of the judgment, performs image 
development of the intermediate code information of pre 
determined number of bands stored in the intermediate code 
memory 501, followed by the storage of the image-devel 
oped data into the first band memory 502, thereby preserving 
a vacant area in the intermediate code memory 501. There 
fore, even when the printing information received from the 
information processing apparatus is too large to be Stored in 
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the first Storage area allocated in the memory resource, the 
whole one-page printing information from the information 
processing apparatus can be received and Stored in the form 
of intermediate code information by making an effective use 
of the Second Storage area. 
O157. In accordance with the second aspect of the present 
invention, the printing apparatus of the first aspect further 
comprises: Second memory control means operative after the 
preservation of the vacant area by the first memory control 
means and operative based on the result of the judgment 
performed by the first judging means, So as to cause the 
Second conversion means to convert into image the inter 
mediate code information of a band which does not contain 
image data from among the bands of intermediate code 
information Stored in the first Storage area, and to develop 
the image into the Second storage area (the Second memory 
control means corresponds to the CPU 12 which conducts 
the control processing by executing the control program 
stored in the ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external storage 
medium); compression means for compressing the output 
information image-developed by the Second memory control 
means into a predetermined Volume, thereby generating 
compressed output information (The compression means 
corresponds to the CPU 12 which conducts the control 
processing by executing the control program Stored in the 
ROM 142 or the control program read onto the RAM 13 
from the external memory 20 or an external Storage 
medium); and third memory control means for causing the 
first Storage area to Store the compressed output information 
generated by the compression means (The third memory 
control means corresponds to the CPU 12 which conducts 
the control processing by executing the control program 
stored in the ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external storage 
medium). According to the Second aspect of the invention, 
after the preservation of the vacant area by the CPU 12, the 
intermediate code information of a band which does not 
contain image data from among the bands of intermediate 
code information Stored in the intermediate code memory 
501 is image developed into the first band memory 502. 
Then, the CPU 12 compresses the image-developed output 
information into a predetermined Volume, thereby generat 
ing compressed output information, and causes the interme 
diate code memory 501 to store the compressed output 
information. In operation, the intermediate code information 
of the bands stored in the intermediate code memory 501 is 
image-developed through the first band memory 502 and 
again stored in the intermediate code memory 501. If full 
one-page intermediate code information cannot be stored in 
the intermediate code memory 501 despite Such a technique, 
the CPU operates to compress the image-developed output 
information and Stores the compressed image-developed 
output information in the intermediate code memory 501, so 
that full one-page printing information can Safely be Stored 
in the form of combination of predetermined intermediate 
codes and image data. 
0158. The third aspect of the present invention pertains to 
an information processing apparatus (host computer 1500) 
communicable with a printing apparatus (printer 2500) 
through a predetermined communication medium (interface, 
infrared wireless interface, network or the like), comprising: 
transfer means for transferring to the printing apparatus 
(printer 2500) the page printing information except for 
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image data in the page (the transfer means corresponds to the 
printer controller 8 which transfers the printing information 
held on the RAM 2); inquiry means for inquiring, after the 
data transfer performed by the transfer means, about the size 
of vacancy in an intermediate code information Storage area 
preserved in a memory resource of the printing apparatus 
(The inquiry means corresponds to the CPU 1 which con 
ducts the inquiry by executing the control program Stored in 
the ROM 3 or the control program loaded onto the RAM 2 
from the external memory or the external Storage medium); 
and transfer control means for comparing the size of the 
image data with the Size of the vacancy informed by the 
printing apparatus in response to the inquiry made by the 
inquiry means, and for controlling the Size of the image data 
to be transferred, based on the result of the comparison (The 
transfer control means corresponds to the CPU 1 which 
conducts the transfer control by executing the control pro 
gram stored in the ROM 3 or the control program loaded 
onto the RAM 2 from the external memory or the external 
storage medium). After the transfer to the printer 2500 of 
page printing information except for image data in the page 
performed by the transfer means, the CPU 1 inquires about 
the size of vacancy in an intermediate code information 
storage area preserved in the RAM 13 of the printer 2500. 
Then, the CPU 1 compares the size of the image data with 
the size of the vacancy informed by the printer 2500 in 
response to the inquiry, and controls the size of the image 
data to be transferred, based on the result of the comparison. 
It is therefore possible to control the size of the image data 
to be transferred, in accordance with the size of the vacancy 
in the memory resource of the printer 2500, in advance of the 
transfer. 

0159. In accordance with the fourth aspect of the present 
invention, the transfer control means, when judging that the 
Size of the image data exceeds the size of vacancy, com 
presses the image data So as to reduce, by reversible or 
irreversible compression, the size of the image data to be 
transferred. 

0160 According to a fifth aspect of the present invention, 
there is provided a printing apparatus (printer 2500) com 
municable with an information processing apparatus (host 
computer 1500) through a predetermined communication 
medium (interface, infrared wireless interface, network or 
the like), comprising: first conversion means for converting 
page-basis printing information received from the informa 
tion processing apparatus into predetermined intermediate 
code information, the conversion being executed on a pre 
determined band basis (The first conversion means corre 
sponds to the CPU 12 which conducts the conversion 
processing by executing the control program Stored in the 
program ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external storage 
medium); first storage means for Storing, in a first storage 
area of a memory resource, the intermediate code informa 
tion obtained through conversion performed by the first 
conversion means (The first storage means corresponds to 
the CPU 12 which conducts the storage processing by 
executing the control program Stored in the program ROM 
142 or the control program read onto the RAM 13 from the 
external memory 20 or an external storage medium); Second 
conversion means for converting the intermediate code 
information into image data on a predetermined band basis 
(The second conversion means corresponds to the CPU 12 
which conducts the conversion processing by executing the 
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control program stored in the program ROM 142 or the 
control program read onto the RAM 13 from the external 
memory 20 or an external storage medium); Second storage 
means for Storing, in a Second Storage area of the memory 
resource, a plurality of bands of the image data obtained 
through conversion performed by the Second conversion 
means (The Second storage means corresponds to the CPU 
12 which conducts the Storage processing by executing the 
control program stored in the program ROM 142 or the 
control program read onto the RAM 13 from the external 
memory 20 or an external Storage medium); and informing 
means for informing the information processing apparatus of 
the Size of vacancy formed in the first Storage area after 
conversion performed by the first conversion means, in 
response to an inquiry made by the information processing 
apparatus about the vacancy size (The informing means 
corresponds to the CPU 12 which conducts the informing 
processing by executing the control program Stored in the 
program ROM 142 or the control program read onto the 
RAM 13 from the external memory 20 or an external storage 
medium). 
0161 The CPU 12 informs the host computer 1500 of the 
Size of vacancy formed in the intermediate code memory 
501 in the RAM 13 after the conversion into the intermediate 
codes, in response to an inquiry made by the host computer 
1500 about the vacancy size. The host computer 1500, 
therefore, can know the Size of the vacancy in the interme 
diate code memory 501 which stores the intermediate code 
information corresponding to the printing information other 
than image data. 
0162 According to the sixth aspect of the present inven 
tion, there is provided a printing System comprising an 
information processing apparatus (host computer 1500) and 
a printing apparatus (printer 2500) communicable with each 
other through a predetermined communication medium 
(interface, infrared wireless interface, network or the like), 
wherein the printing apparatus (printer 2500) comprises: 
first conversion means for converting page-basis printing 
information received from the information processing appa 
ratus into predetermined intermediate code information, the 
conversion being executed a on predetermined band basis 
(The first conversion means corresponds to the CPU 12 
which conducts the conversion processing by executing the 
control program stored in the program ROM 142 or the 
control program read onto the RAM 13 from the external 
memory 20 or an external Storage medium); first storage 
means for Storing, in a first Storage area of a memory 
resource, the intermediate code information obtained 
through conversion performed by the first conversion means 
(The first storage means corresponds to the CPU 12 which 
conducts the Storage processing by executing the control 
program stored in the program ROM 142 or the control 
program read onto the RAM 13 from the external memory 
20 or an external storage medium); Second conversion 
means for converting the intermediate code information into 
image data on predetermined band basis (The Second con 
version means corresponds to the CPU 12 which conducts 
the conversion processing by executing the control program 
stored in the program ROM 142 or the control program read 
onto the RAM 13 from the external memory 20 or an 
external Storage medium); Second storage means for storing, 
in a Second Storage area of the memory resource, a plurality 
of bands of the image data obtained through conversion 
performed by the Second conversion means (The Second 
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storage means corresponds to the CPU 12 which conducts 
the Storage processing by executing the control program 
stored in the program ROM 142 or the control program read 
onto the RAM 13 from the external memory 20 or an 
external Storage medium); and informing means for inform 
ing the information processing apparatus of the Size of 
vacancy formed in the first Storage area after conversion 
performed by the first conversion means, in response to an 
inquiry made by the information processing apparatus about 
the vacancy size (The informing means corresponds to the 
CPU 12 which conducts the informing processing by execut 
ing the control program Stored in the program ROM 142 or 
the control program read onto the RAM 13 from the external 
memory 20 or an external Storage medium); and wherein the 
information processing apparatus (host computer 1500) 
comprises: transfer means for transferring to the printing 
apparatus (printer 2500) the page printing information 
except for image data in the page (The transfer means 
corresponds to the printer controller 8 which transfers the 
printing information held on the RAM 2); inquiry means for 
inquiring, after the data transfer performed by the transfer 
means, about the Size of vacancy in an intermediate code 
information Storage area preserved in the memory resource 
of the printing apparatus (The inquiry means corresponds to 
the CPU 1 which conducts the inquiry processing by execut 
ing the control program Stored in the program ROM 3 or the 
control program read onto the RAM 2 from the external 
memory or the external storage medium); and transfer 
control means for comparing the size of the image data with 
the size of the vacancy informed by the printing apparatus in 
response to the inquiry made by the inquiry means, and for 
controlling the size of the image data to be transferred, based 
on the result of the comparison (The transfer control means 
corresponds to the CPU 1 which conducts the informing 
processing by executing the control program Stored in the 
program ROM 3 or the control program read onto the RAM 
2 from the external memory or an external storage medium). 
The CPU 12 informs the host computer 1500 of the size of 
vacancy formed in the intermediate code memory 501 of the 
RAM 13 after the conversion into intermediate codes, in 
response to an inquiry made by the host computer 1500 
about the vacancy size, so that the CPU 1 can know the size 
of the vacancy in the intermediate code memory 501 which 
Stores the intermediate code information corresponding to 
the printing information other than image data. Meanwhile, 
the CPU 1, when it is judged that the size of the vacancy is 
exceeded by the Size of the image data, operates to adjust the 
Size of the image data to be transferred. It is therefore 
possible to Store the image data without fail, even when the 
Size of the vacant area formed in the memory resource of the 
printing apparatus is limited. 
0163. In accordance with the seventh aspect of the 
present invention, the CPU 1, when judging that the size of 
the image data exceeds the size of vacancy, compresses the 
image data reversibly or irreversibly So as to reduce the size 
of the image data to be transferred, So that the image data 
transferred can be safely stored even when the size of the 
vacant area in the memory resource of the printer 2500 is 
limited. 

0164. A description will now be given of a series of steps 
of process in which the text data shown in FIG. 3 is 
converted into the intermediate codes shown in FIG. 4 and 
then printed, with specific reference to the flow chart of FIG. 
5. 
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0165 FIG. 5 is a flow chart illustrative of an embodiment 
of the data processing method for use in a printing apparatus 
in accordance with the present invention. The proceSS has 
Steps (1) to (15) which correspond to control programs read 
from the program ROM 142 and which are executed by the 
CPU 12 of the controller 2000. 

0166 In Step (1), document data is inputted through the 
host computer 1500 into an input buffer which is preserved 
on the ROM 13. In Step (2), a judgment is conducted as to 
whether or not the document data is an end code which 
indicates the end of the document data. If the document data 
is the end code, the process skips to Step (13) which 
executes the printing processing. 
0.167 The printing processing in this embodiment is 
executed as follows. When the printing information of the 
initial or first band has been developed in the form of dot 
data and Stored in the band memory, a printing command is 
given to the printing Section 17, and the dot data is delivered 
from the band memory in synchronization with horizontal 
and Vertical Synchronizing Signals to the printing Section 17, 
thereby printing the data on a sheet of paper. If the dot data 
has not yet been developed in the band memory, the inter 
mediate codes are read from the portion of the intermediate 
code memory corresponding to the initial band, and are 
converted into dot data and developed in the band memory. 
Then, the developed dot data is Subjected to printing in the 
Same manner as that described above. 

0168 If the document data is judged as not being an end 
code in Step (2), the process proceeds to Step (3) in which 
the document data is analyzed and converted into bands of 
intermediate codes as shown in FIG. 4. Then, Step (4) is 
executed in which a judgment is conducted whether or not 
any vacancy is left in the intermediate code memory 501 
preserved in the RAM 13 shown in FIG.1. When a vacancy 
exists in the intermediate code memory 501, the process 
returns to Step (1) to permit entry of the next data into the 
input buffer. 
0169 Conversely, when Step (4) has judged that there is 
no vacancy, the process proceeds to Step (5) which deter 
mines whether or not the intermediate codes corresponding 
to the initial band has been converted into dot data. If the 
intermediate codes have not yet been converted into dot 
data, the process skips to Step (14) in which these interme 
diate codes are converted into dot data and developed in the 
first band memory 502. As a result of the dot-development, 
the area in which the intermediate codes corresponding to 
the initial band have been provides a vacancy. The process 
then returns to Step (1) to permit storage of the intermediate 
codes of the next document data in this vacant area, followed 
by execution of the Steps described above. 
0170 Thus, Step (4) is executed again. If Step (4) has 
again judged that there is a shortage in the Storage area in the 
intermediate code memory 501, an answer YES is given to 
the inquiry made in Step (5), because in this case the 
intermediate codes of the initial band have already been 
developed into dots in Step (14), So that the process proceeds 
to Step (6) which determines whether or not any band which 
does not contain dot data (image data). When there is a band 
which does not contain image data, an operation is per 
formed in Step (7) to Search for a band having greatest size 
of intermediate code data among the bands. The intermedi 
ate codes of the band thus Searched are converted into dot 
pattern and developed into the band memory 502. 
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0171 The reason why the band having no image data is 
preferentially Selected is as follows. In general, text data and 
graphics data are capable of being compressed at high 
compression ratio even when the compression is reversible, 
whereas image data cannot be compressed at high compres 
Sion ratio even when the compression is reversible. Thus, in 
order that the image data is compressed at high compression 
ratio, the compression must be conducted irreversibly. Such 
irreversible compression, however, impairs the quality of 
data when the compressed data is expanded to the original 
SZC. 

0172 The process then skips to Step (8) in which the data 
developed in the band memory 502 is reversibly com 
pressed. Various known reversible compressing method 
Such as run-length method can be used. The process then 
skips to Step (9) which judges whether or not the size of the 
compressed data is 64 KB or smaller. 
0173 The data size of 64 KB is 4 the storage area size 
(256 KB) of each of the first and second band memories. 
Thus, the judgment performed in Step (9) is to confirm 
whether or not the data size has been reduced to 4 the 
Storage capacity of each band memory as a result of the 
compression. This judgment is conducted for the following 
CaSOS. 

0.174 AS stated before, the size of the dot pattern for one 
page is 4 MB when the printer performs printing at 600 dpt. 
0175 Meanwhile, the capacity or area size of the inter 
mediate code memory 501 is 1 MB. Therefore, is the dot 
pattern of each band is compressed to 4, it is possible to 
Store image data of one full page in the intermediate code 
memory 501. Therefore, the data size of 64 KB, which is 4 
the size of the band memory is used as a criterion. In general, 
character patterns and graphics patterns are very often 
compressible without impairing quality, because Such pat 
terns in most cases consist of continuous black or white 
portions. In contrast, image data Such as dither pattern or 
those produced by error diffusion technique can hardly be 
compressed reversibly. 
0176). If the judgment in Step (9) has judged that the data 
Size has been reduced to 4 or Smaller as a result of the 
compression, the process proceeds to Step (12) in which the 
compressed data is returned to the intermediate code 
memory 501 which now has a vacancy. 
0177. However, if the data size has not been reduced 
to /4 or Smaller, an answer NO is given to the inquiry made 
in Step (9), and the process proceeds to Step (10) which 
conducts expansion of the compressed data, followed by 
Step (11) which executes irreversible compression. The 
irreversible compression is conducted by thinning every 
other dots from the dot data both in X and Y directions, so 
as to forcibly reduce the data Size to 4. The original size of 
the dot data can be recovered by expanding the compressed 
data with multiplication factor of 2 both in the X and Y 
directions. In this case, however, the image quality is obvi 
ously worsened. 
0.178 When the compressed dot pattern is returned to the 
intermediate code memory in Step (12), a flag is given to the 
compressed data indicating that the data has been com 
pressed, as well as a flag indicative of the type of compres 
Sion, i.e., reversible or irreversible. The process then returns 
to Step (1) for the entry of the next portion of the document 
data. 
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0179 A description will now be given as to the detail of 
the compression of the intermediate codes, with Specific 
reference to FIG. 6 which shows the process of compression 
of intermediate codes shown in FIG. 4. In FIG. 6, the same 
reference numerals are used to denote the same elements as 
those appearing in FIG. 11. 

0180 Referring to FIG. 6, the data size of the portion of 
the intermediate code memory 501 corresponding to a band 
“n” is the greatest. The intermediate codes in this portion, 
therefore, are compressed and developed in the Second band 
memory 503. The developed dot data is then compressed 
and, with the aforesaid flags attached thereto, returned to the 
intermediate code memory 501. 

0181 Referring again to Step (6), when it has been 
determined that there is no band devoid of dot data in the 
intermediate code, a band is Selected which has intermediate 
codes in excess of 64 KB and which has the greatest size of 
intermediate codes among the bands. Then, Step (15) is 
executed in which the intermediate codes of the band thus 
Selected are dot-developed into the Second band memory 
503. Then, Steps (8) onwards are executed. 
0182. This is because, when the data size per band is 64 
KB or smaller, the intermediate code memory 501 having 
the capacity of 1 MB can Store the dot data of one full page, 
because the one-page data can be divided into 16 bands. 

0183 Then, Steps are executed in the same manner as 
that described before in regard to the case where the inter 
mediate codes do not contain image data. 
0184. When the one-page data has been developed in the 
intermediate code memory 501, an answer YES is given to 
the inquiry made in Step (2), So that the process proceeds to 
Step (13) in which the CPU 12 converts the intermediate 
codes of the initial band in the intermediate code memory 
501 into dot pattern, and develops and stores the dot pattern 
in the first band memory 501. After the completion of the 
development, the CPU gives a printing command to the 
printing Section 17, while Sending the dot pattern in the first 
band memory to the printing Section 17, through the printing 
interface I/F 16. 

0185. In the meantime, while the dot pattern is being sent 
to the printing section 17 from the first band memory 502, 
the CPU 12 reads the data of the next band in the interme 
diate code memory 501. If the read data has been com 
pressed, the CPU 12 causes the data to be expanded into a 
dot pattern, and develops this dot pattern in the Second band 
memory 503. 

0186. When the delivery of the dot pattern from the first 
band memory 502 to the printing section 17 is finished, the 
CPU 12 Switches the band memory: namely, starts delivery 
of the dot pattern to the printing section 17 from the second 
band memory 503 in which the dot pattern of the next band 
has been Stored. In the meantime, the dot pattern of the 
Subsequent band is developed in the first band memory 502. 
Printing of one page is finished by repetition of this Series of 
StepS. 

0187. A description will now be given of the relationships 
between the described embodiment and the features of the 
eighth, ninth, twelfth and thirteenth aspects of the invention, 
as well as the operation of these aspects of the invention. 



US 2002/OO67492 A1 

0188 The eighth aspect of the present invention pertains 
to a data processing method for use in a printing apparatus 
communicable with an information processing apparatus 
through a predetermined communication medium (interface, 
infrared wireless interface, network or the like), the method 
comprising: a first converting step (Step (3) of the flow 
shown in FIG. 5) for converting page-basis printing infor 
mation received from the information processing apparatus 
into predetermined intermediate code information, the con 
version being executed on a predetermined band basis, a first 
storing step (Step (3) of the flow shown in FIG. 5) for 
Storing, in a first Storage area preserved in a memory 
resource, the intermediate code information obtained 
through the conversion; a second converting step (Step (13) 
of the flow shown in FIG. 5) for converting the intermediate 
code information Stored in the first Storage area into image 
data on a predetermined band basis, a Second storing Step 
(Step (13) of the flow shown in FIG. 5) for storing, in a 
Second Storage area preserved in the memory resource, a 
plurality of bands of the image data obtained through the 
conversion performed in the Second converting Step; a first 
judging step (Step (4) of the flow shown in FIG. 5) for 
judging whether or not the intermediate code information 
corresponding to one page has been Stored in the first Storage 
area; and a third storing step (Step (14) of the flow shown in 
FIG. 5) conducted based on the result of judgment con 
ducted by the first judging means, So as to cause the 
intermediate code information Stored on the predetermined 
band basis in the first Storage area to be developed into 
image in the Second Storage area, thereby preserving vacant 
area in the first storage area, and to Store Subsequent 
intermediate code data into the vacant area. Thus, even when 
the size of the one-page printing information received from 
the information processing apparatus is So large that the 
printing information cannot be stored in the first Storage 
area, the printing information can Safely be received and 
Stored in the printing apparatus, by the effective use of the 
Second storage area. 
0189 In accordance with the ninth aspect of the present 
invention, the data processing method of the eighth aspect 
further comprises: a second judging Step (Step (4) of the 
flow shown in FIG. 5) conducted after storage of the 
Subsequent intermediate code information in the vacant area, 
So as to judge whether or not the intermediate code infor 
mation corresponding to one page has been Stored in the first 
Storage area; a fourth storing step (Step (7) of the flow 
shown in FIG. 5) conducted based on the result of the 
judgment performed in the Second judging Step, So as to 
develop into image the intermediate code information of a 
band which does not contain image data from among the 
bands of intermediate code information stored in the first 
Storage area, and to Store the developed image in the Second 
Storage area; a compressing step (Steps (8) to (11) of the 
flow shown in FIG. 5)for compressing the image-developed 
output information into a predetermined Volume, thereby 
generating compressed output information; and a fifth Stor 
ing step (Step (12) of the flow shown in FIG. 5) for storing 
the compressed output information in the first Storage area. 
In operation, the intermediate code information of the bands 
Stored in the first Storage area is image-developed through 
the Second Storage area and again Stored in the first Storage 
area. If full one-page intermediate code information cannot 
be Stored in the first Storage area despite Such a technique, 
the compression means operates to compress the image 
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developed output information, So that full one-page printing 
information can safely be stored in the form of combination 
of predetermined intermediate codes and image data. 

0190. The twelfth aspect of the present invention pertains 
to a storage medium Storing a computer-readable program 
which comprises: a first converting step (Step (3) of the flow 
shown in FIG. 5) for converting page-basis printing infor 
mation received from an information processing apparatus 
into predetermined intermediate code information, the con 
version being executed on a predetermined band basis, a first 
storing step (Step (3) of the flow shown in FIG. 5) for 
Storing, in a first Storage area preserved in a memory 
resource, the intermediate code information obtained 
through the conversion; a Second converting Step for con 
Verting the intermediate code information Stored in the first 
Storage area into image data on a predetermined band basis, 
a second storing step (Step (13) of the flow shown in FIG. 
5) for storing, in a Second storage area preserved in the 
memory resource, a plurality of bands of the image data 
obtained through the conversion performed in the Second 
converting step; a first judging Step (Step (4) of the flow 
shown in FIG. 5) for judging whether or not the interme 
diate code information corresponding to one page has been 
Stored in the first storage area; and a third storing step (Step 
(3) of the flow shown in FIG. 5) conducted based on the 
result of judgment conducted by the first judging means, So 
as to cause the intermediate code information Stored on the 
predetermined band basis in the first Storage area to be 
developed into image in the second storage area, thereby 
preserving vacant area in the first Storage area, and to Store 
Subsequent intermediate code data into the vacant area. 
Thus, the invention also includes a form in which program 
codes corresponding to the steps of the flow shown in FIG. 
5 are Stored in a later-mentioned external Storage medium or 
the internal memory resource, and are read and executed by 
the CPU 12. 

0191 The thirteenth aspect of the present invention per 
tains to a storage medium Storing a computer-readable 
program, wherein the computer-readable program further 
comprises: a Second judging step (Step (4) of the flow shown 
in FIG. 5) conducted after storage of the Subsequent inter 
mediate code information in the vacant area, So as to judge 
whether or not the intermediate code information corre 
sponding to one page has been Stored in the first Storage 
area; a fourth storing step (Step (7) of the flow shown in 
FIG. 5) conducted based on the result of the judgment 
performed in the Second judging Step, So as to develop into 
image the intermediate code information of a band which 
does not contain image data from among the bands of 
intermediate code information Stored in the first Storage area, 
and to Store the developed image in the Second Storage area; 
a compressing step (Steps (8) to (11) of the flow shown in 
FIG. 5) for compressing the image-developed output infor 
mation into a predetermined Volume, thereby generating 
compressed output information; and a fifth storing step (Step 
(12) of the flow shown in FIG. 5) for storing the compressed 
output information in the first Storage area. Thus, the inven 
tion also includes another form in which program codes 
corresponding to the steps of the flow shown in FIG. 5 are 
Stored in a later-mentioned external Storage medium or the 
internal memory resource, and are read and executed by the 
CPU 12. 
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0.192 As will be seen from the foregoing description, 
according to the first embodiment of the present invention, 
it is possible to obtain a printer of an extremely high cost 
performance, which can perform printing irrespective of the 
type of the inputted data and which requires a memory 
capacity of about 2 MB (see FIG. 11A) much smaller than 
that (about 4.5 MB, see FIG. 11B) required in the case 
where a one-page bit map memory is used. 
0193 Second Embodiment 
0.194. A description will now be given of a second 
embodiment of the present invention. 
0195 FIG. 7 is a flow chart illustrative of an embodiment 
of the data processing method for use in a printing apparatus 
in accordance with the present invention. This proceSS 
corresponds to the data processing performed by the host 
computer 1500 shown in FIG.1. This process has steps (1) 
to (9). 
0196. FIGS. 8 and 9 also are flow charts illustrative of 
further Steps of the data processing method for use in the 
printing apparatus in accordance with the present invention. 
These flows correspond to data processings performed by 
the printer 2500 shown in FIG. 1, and have steps (11) to 
(25). 
0197) Referring to these Figures, in Step (1), the CPU 1 
of the host computer sends to the printer 2500 the data other 
than image data, among the document data to be transferred. 
In Step (2), upon receipt of the data, the CPU 12 of the 
printer 2500 shifts the data into an input buffer. In Step (12), 
a judgment is conducted as to whether or not the document 
data is an end code which indicates the end of the document 
data. If the document data is the end code, i.e., if the input 
of the whole one-page data has been completed, the proceSS 
skips to Step (25) which executes the same printing pro 
cessing as that described before. 
0198 The printing processing in this embodiment is 
executed as follows. When the printing information of the 
initial or first band has been developed in the form of dot 
data and Stored in the band memory, a printing command is 
given to the printing Section 17, and the dot data is delivered 
from the band memory in synchronization with horizontal 
and vertical Synchronizing Signals to the printing Section 17, 
thereby printing the data on a sheet of paper. If the dot data 
has not yet been developed in the band memory, the inter 
mediate codes are read from the portion of the intermediate 
code memory corresponding to the initial band, and are 
converted into dot data and developed in the band memory. 
Then, the developed dot data is Subjected to printing in the 
Same manner as that described above. 

0199 If the document data is judged as not being an end 
code in Step (12), the process proceeds to Step (13) which 
examines whether or not the received data is an inquiry 
command inquiring about the Size of the vacancy in the 
intermediate code memory 501. If the received data is the 
inquiry command, Step (23) is performed in which the host 
computer 1500 is informed of the size of the vacant space in 
the intermediate code memory 501 through the data com 
munication line 21. The process then returns to Step (11). 
Conversely, if Step (13) has judged that the received data is 
not an inquiry command, the process proceeds to Step (14) 
which determines whether or not the received data is a clear 
command for clearing the intermediate code memory 501. If 
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it is judged that the data is a clear command, the process 
skips to Step (24) in which the CPU 12 clears the interme 
diate code memory 501 preserved on the RAM 13. The 
process then returns to Step (11). 
0200. If the judgment in Step (14) has proved that the 
data is a document data, StepS are executed in the same way 
as that in the first embodiment: namely, the data is converted 
into intermediate codes on band basis in Step (15), and a 
judgment is made in Step (16) as to whether a vacant space 
is available in the intermediate code memory 501. If it is 
judged that there is no vacant area, development into band 
memory is conducted in Step (17) starting from the band 
having the greatest size of the intermediate code, and the 
data developed in the band memory 502 is reversibly 
compressed in Step (18). Various known reversible com 
pressing method Such as run-length method can be used. The 
process then skips to Step (9) which judges whether or not 
the size of the compressed data is 64 KB or smaller. 

0201 The data size of 64 KB is 4 the storage area size 
(256 KB) of each of the first and second band memories. 
Thus, the judgment performed in Step (9) is to confirm 
whether or not the data size has been reduced to 4 the 
Storage capacity of each band memory as a result of the 
compression. This judgment is conducted for the following 
CaSOS. 

0202 As stated before, the size of the dot pattern for one 
page is 4 MB when the printer performs printing at 600 dpt. 

0203 Meanwhile, the capacity or area size of the inter 
mediate code memory 501 is 1 MB. Therefore, is the dot 
pattern of each band is compressed to 4, it is possible to 
Store image data of one full page in the intermediate code 
memory 501. Therefore, the data size of 64 KB, which is 4 
the size of the band memory is used as a criterion. In general, 
character patterns and graphics patterns are very often 
compressible without impairing quality, because Such pat 
terns in most cases consist of continuous black or white 
portions. In contrast, image data Such as dither pattern or 
those produced by error diffusion technique can hardly be 
compressed reversibly. 

0204 If the judgment in Step (19) has judged that the data 
Size has been reduced to 4 or Smaller as a result of the 
compression, the process proceeds to Step (22) in which the 
compressed data is returned to the intermediate code 
memory 501 which now has a vacancy. 

0205 However, if the data size has not been reduced to 
/4 or Smaller, an answer NO is given to the inquiry made in 
Step (19), and the process proceeds to Step (20) which 
conducts expansion of the compressed data, followed by 
Step (21) which executes irreversible compression. The 
irreversible compression is conducted by thinning every 
other dots from the dot data both in X and Y directions, so 
as to forcibly reduce the data Size to 4. The original size of 
the dot data can be recovered by expanding the compressed 
data with multiplication factor of 2 both in the X and Y 
directions. In this case, however, the image quality is obvi 
ously worsened. 

0206 When the compressed dot pattern is returned to the 
intermediate code memory in Step (22), a flag is given to the 
compressed data indicating that the data has been com 
pressed, as well as a flag indicative of the type of compres 
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Sion, i.e., reversible or irreversible. The process then returns 
to Step (11) for the entry of the next portion of the document 
data. 

0207. After completion of the transfer of the data other 
than the image data in Step (2), the process advances to Step 
(3) in which the host computer 1500 inquires the printer 
2500 about the size of the vacant area left in the intermediate 
code memory. Then, in Step (4), a judgment is conducted as 
to whether or not the size “n” of the vacant area exceeds the 
size “m” of the image data which is not to be transferred. If 
the area Size “n” is greater than the image data Size “m', the 
image data is transferred to the printer 2500 without any 
Specific processing, thus completing the process. 
0208. However, if the size “n” is judged as being smaller 
than the size of the image data “m” which is now to be 
transferred, the process proceeds to Step (5) which examines 
whether or not the area size “n” is greater than 4 of the 
image data size “m”. If the answer is YES, Step (9) is 
executed in which a compression processing is performed in 
the host computer 1500, so as to reversibly or irreversibly 
compress the image data into, for example, 74 the original 
size, and the compressed image data is sent to the printer 
2500 with a compression flag set thereon, thus completing 
the process. If the image data which has not been com 
pressed is transferred to the printer 2500, the printer 2500 
will necessarily be burdened with the series of operations 
including development of intermediate codes in the inter 
mediate code memory 501 into dot pattern, compression and 
returning to the intermediate code memory. Consequently, a 
considerably long processing time is required for the pre 
paratory processing performed by the printer. In this 
embodiment, such burdening of the printer 2500 can be 
avoided because the image data is compressed by the host 
computer 1500 before transferred to the printer 2500: 
namely, the burden is undertaken by the host computer 1500. 
0209 Conversely, if the result of the judgment in Step (5) 
is such that the area size “n” is smaller than “(4)m”, the 
above-mentioned Series of operations, including develop 
ment of intermediate codes in the intermediate code memory 
501 into dot pattern, compression and returning to the 
intermediate code memory, have to be conducted by the 
printer 2500, even if the image data is compressed before the 
transfer from the host computer 1500. Consequently, a long 
processing time will necessarily be required. In Such a case, 
therefore, the process proceeds to Step (6) in which an 
intermediate code memory clear command is sent to the 
printer 2500 so as to clear the content of this memory. Then, 
the one-page data inclusive of both the image data and other 
data is developed into a one-page bit map memory, and the 
developed one-page data is compressed reversibly or irre 
versibly into 4 size. The compressed data is then transferred 
as image data, together with the compression flag, to the 
printer 2500, whereby the process is completed. 
0210 Thus, according to the second embodiment, the 
total processing time of the printing can be shortened, 
because the host computer operates to undertake part of the 
processing, anticipating overflow of the intermediate code 
memory of the printer 2500. 
0211) A description will now be given as to the relation 
ships between the features of the tenth, eleventh, fourteenth 
and fifteenth aspects of the invention and the features of the 
described embodiment, as well as the operations of these 
aspects, with reference to FIGS. 7 and 8. 
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0212. The tenth aspect of the present invention pertains to 
a data processing method for use in a printing System 
comprising an information processing apparatus and a print 
ing apparatus communicable with each other through a 
predetermined communication medium (interface, infrared 
wireless interface, network or the like), the method com 
prising: a first transferring step (Step (1) of the flow shown 
in FIG. 7) for transferring first printing information formed 
by removing image data from one-page printing information 
to be transferred; a first converting step (Step (15) of the 
flow shown in FIG. 8) for converting, on a predetermined 
band basis, the first printing information received from the 
information processing apparatus into a predetermined inter 
mediate code information; a first storing step (Step (15) of 
the flow shown in FIG. 8) for storing the intermediate code 
information obtained through the conversion in a first Stor 
age area preserved in a memory resource; and an informing 
step (Step (23) of the flow shown in FIG. 8) for informing, 
after the Storage of the intermediate code information in the 
first Storage area, the information processing apparatus of 
the size of vacancy in the first Storage area, in response to an 
inquiry given by the information processing apparatus. 
Thus, the information processing apparatus can know the 
Size of the vacant area in the first Storage area which Stores 
the intermediate code information of the printing informa 
tion except for the image data. 
0213. In accordance with the eleventh aspect of the 
present invention, the data processing method further com 
prises: judging step (Steps (3) to (5) of the flow shown in 
FIG. 7) for comparing the size of the image data to be 
transmitted with the size of vacancy informed by the print 
ing apparatus; reducing step (Steps (7) and (9) of the flow 
shown in FIG. 7) for reducing the size of the image data to 
be transferred based on the result of the judgment, and a 
second transferring step (Steps (7) to (9) of the flow shown 
in FIG. 7) for transferring the reduced image data to the 
printing apparatus. It is therefore possible to Store the image 
data even in the limited area in the memory resource of the 
printing apparatus. 
0214. According to the fourteenth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, the computer-readable program 
comprising: a first transferring step (Step (1) of the flow 
shown in FIG. 7) for transferring first printing information 
formed by removing image data from one-page printing 
information to be transferred; a first converting step (Step 
(15) of the flow shown in FIG. 8) for converting, on a 
predetermined band basis, the first printing information 
received from the information processing apparatus into a 
predetermined intermediate code information; a first Storing 
step (Step (15) of the flow shown in FIG. 8) for storing the 
intermediate code information obtained through the conver 
Sion in a first Storage area preserved in a memory resource; 
and an informing step (Step (23) of the flow shown in FIG. 
8) for informing, after the Storage of the intermediate code 
information in the first Storage area, the information pro 
cessing apparatus of the size of vacancy in the first Storage 
area, in response to an inquiry given by the information 
processing apparatus. Thus, the program codes correspond 
ing to the flows shown in FIGS. 7 and 8 are stored in a 
later-mentioned external Storage medium or in the internal 
memory resource, and are read and executed by the CPU 12. 
Such a way of implementation also is within the Scope of the 
present invention. 
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0215. The fifteenth aspect of the present invention per 
tains to a storage medium Storing a computer-readable 
program, wherein the computer-readable program further 
comprises: judging step (Steps (3) to (5) of the flow shown 
in FIG. 7) for comparing the size of the image data to be 
transmitted with the size of vacancy informed by the print 
ing apparatus; a reducing Step (Steps (7) and (9) of the flow 
shown in FIG. 7) for reducing the size of the image data to 
be transferred based on the result of the judgment, and a 
second transferring step (Steps (7) to (9) of the flow shown 
in FIG. 7) for transferring the reduced image data to the 
printing apparatus. Thus, the program codes corresponding 
to the flows shown in FIG. 7 are stored in a later-mentioned 
external Storage medium or in the internal memory resource, 
and are read and executed by the CPU 12. Such a way of 
implementation also is within the Scope of the present 
invention. 

0216) Third Embodiment 

0217. In the first embodiment, in the event of an overflow 
of the intermediate code memory, the development of the 
intermediate codes into the band memory is conducted on 
the band which has the greatest Size of intermediate code 
data, as described in connection with Step (7) of the flow 
shown in FIG. 5. In general, graphics data and character 
data can be compressed at high compression ratio. The first 
embodiment, therefore, may be carried out Such that the 
development into the band memory is conducted preferen 
tially on the intermediate codes of a band which has the 
greatest size of intermediate code data and which is devoid 
of image data. 

0218. Fourth Embodiment 

0219. In the first and second embodiments, the image 
data is reversibly compressed on band basis. This technique 
has a risk that noticeable discontinuities may appear at the 
boundaries between adjacent bands. In case of the image 
data, therefore, the control may be effected Such that the 
reversible compression is effected at once on all the bands 
containing the image data, and the thus compressed image 
data is transferred on band basis. 

0220 Fifth Embodiment 

0221) In the embodiments described hereinbefore, when 
the intermediate code memory 501 has become full, the 
operation including the development into dot image and 
compression of the developed dot data is executed in Such an 
order that the operation is commenced first on the band 
having greatest size of the intermediate code data. This is not 
exclusive and the method may be conducted Such that, 
during the preparation of intermediate codes of the Succes 
Sive bands, the intermediate codes are changed into com 
pressed dot data whenever the Size of the intermediate code 
data of a band has exceeded a predetermined size. 

0222. A description will now be given of the structure of 
the computer-readable data processing program for use in 
the printing System of the present invention, with Specific 
reference to a memory map shown in FIG. 10. 

0223 FIG. 10 shows a memory map formed in a storage 
medium which Stores the computer-readable data processing 
program for use in the printing System of the present 
invention. 
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0224. Although not specifically shown in this Figure, the 
Storage medium may store also information for administrat 
ing programs in the medium, Such as the version informa 
tion, writer information, and So forth, as well as information 
which depends on the OS of the program reader, e.g., a 
computer, Such as icons for identifying and displaying 
programs. 

0225 Data subordinate to the programs also are admin 
istrated by the directory. The Storage medium also may store 
programs for installing various programs on the computer, 
decompressing program for decompressing any compressed 
program to be installed, and So forth. 
0226) The functions shown in FIGS. 5, 9, 7 and 8 used 
in the described embodiments may be executed by the host 
computer in accordance with programs which are installed 
externally. The present invention is applicable also to a case 
where a group of information including programs are Sup 
plied to the output apparatus from a storage medium Such as 
a CD-ROM, flash memory, FD or the like, or from an 
external Storage medium through a network. 
0227. The storage medium storing the software program 
codes implementing the functions of the described embodi 
ments is Supplied to the System, So that the computer (or 
CPU or MPU) of the system or apparatus reads and executes 
these program codes, whereby the objects of the present 
invention are achieved. 

0228. In such a case, the program codes read from the 
Storage medium implement the novel functions of the 
present invention.So that the Storage medium Storing Such 
program codes constitutes one form of the present invention. 
0229. The Storage medium for Supplying the program 
codes may be, for example, a floppy disk, a hard disk, an 
optical disk, a magneto-optical disk, a CD-ROM, CD-R, 
magnetic tape, non-volatile memory card, ROM, EEPROM, 
or the like. 

0230. The storage medium in accordance with the inven 
tion enables the computer to read and execute the program 
codes Stored therein, So as to implement the functions of the 
described embodiments. The Storage medium, however, also 
may be such that an OS (operating System) working on the 
computer conducts part or whole of the processings, in 
accordance with the instructions given by the program codes 
Stored in the medium, thereby implementing the functions of 
the described embodiments. 

0231. Obviously, the arrangement may be such that the 
program codes read from the Storage medium are written in 
a function expansion board loaded on the computer or a 
memory in a function expansion unit connected to the 
computer, so that a CPU of the function expansion board or 
unit conducts part or whole of the processings, in accordance 
with the instructions given by the written program codes, 
thereby implementing the functions of the described 
embodiments. 

0232 The invention may be applied to a system com 
posed of a plurality of devices or apparatuses, or to a 
Stand-alone apparatus. It will be clear that the invention can 
also be accomplished by Supplying Such a System or appa 
ratus with the programs described hereinbefore. In Such a 
case, the Storage medium Storing the Software programs for 
accomplishing the invention is loaded in and read by the 
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System or the apparatus, So that the System or the apparatus 
can enjoy the advantages of the present invention. 

0233. Furthermore, the invention may be carried out such 
that a program represented by a Software for accomplishing 
the present invention is down-loaded from a database on the 
network by the operation of a communication program, So 
that a System or apparatus on which the program has been 
down-loaded can enjoy the advantages of the present inven 
tion. 

0234 Sixth Embodiment 
0235 A description will now be given of the printing 
system of this embodiment, with reference to FIGS. 12 and 
13. In these Figures, the same reference numerals are used 
to denote the same components as those employed in the first 
embodiment described before. 

0236 FIG. 12 is a block diagram showing the structure 
of the printing System of the Sixth embodiment of the present 
invention. The printing System is basically composed of a 
host computer 1500 and a printer 2500. 

0237) The host computer 1500 has a control section 1000 
which includes a CPU 1 capable of executing, in accordance 
with document processing programs Stored in a program 
ROM of the ROM 3, various processings of document which 
contain patterns, images, characters and tables, inclusive of 
table calculations. The CPU 1 performs overall control of 
various devices connected to a System BUS 4, in accordance 
with programs which are stored in the program ROM of the 
ROM 3, external memory 11 or other external storage 
medium and which implement the processes shown in the 
flow charts of FIGS. 20, 21 and so on. Numeral 2 designates 
a RAM which provides a main memory and work areas for 
the CPU 1. 

0238. The ROM 3 also has a font ROM which stores font 
data used in the document processing, and a data ROM 
which Stores various data Such as directory information, 
printer driver table, and so forth. Numeral 5 designates a 
keyboard controller (KBC) which controls entry of infor 
mation from a keyboard (KB) 9 and a pointing device which 
is not shown. Numeral 6 designates a CRT controller 
(CRTC) which controls the display on a CRT display (CRT) 
10. A memory controller (MC) 7 controls access to the 
external memory 11 Such as a hard disk, floppy disk, or the 
like. 

0239) Numeral 8 designates a printer controller (PRTC) 
which performs communication processing for communica 
tion with the printer 2500 through a bidirectional interface 
21. The CPU 1 is capable of executing development of 
outline fonts (rasterization) onto a display information ROM 
provided on, for example, the RAM 2, So as to enable 
WYSIWIG on the CRT 10. The CPU 1 also can open various 
registered windows in accordance with commands given by, 
for example, mouse cursor, thereby executing various data 
processings. 

0240. The printer 2500 has a printer controller 2000 
which corresponds to the printing apparatus of this embodi 
ment. Numeral 12 designates a printer CPU which performs 
overall control of devices connected to a system BUS 20, in 
accordance with processing programs which are Stored in 
the program ROM of ROM 14 or other storage medium and 
which implements processes shown in flow charts of FIGS. 
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22 to 25 which will be mentioned later. The printer CPU 16 
also serves to output image Signals as output information to 
the printing Section (printer engine) 17 which is connected 
thereto through a printing interface (I/F) 16. The printer 
interface 16 is a controller which converts document data 
entered from the host computer 1500 through the input 
section 15 into dot images of a form which is printable by 
the printing Section 17. 
0241) Numeral 13 denotes a RAM which provides a main 
memory and work areas for the CPU 12. The arrangement is 
such that the capacity of this RAM can be increased by 
means of an option RAM which is connected to an expan 
sion port not shown. The RAM 13 has an output information 
development area, environmental data Storage area, 
NVRAM, and so on. Numeral 14 designates a ROM which 
includes a font ROM storing font data and other data which 
are used in generating the above-mentioned output informa 
tion, and a data ROM which, when the printer is devoid of 
an external memory Such as a hard disk, Stores information 
which are used on the host computer 1000. 
0242) Numeral 15 designates an input section. The CPU 
12 is communicable with the host computer 1500 through 
the interface 21, so that the host computer 1500 can be 
informed of the information available in the printer 2500. 
Numeral 18 designates an operating Section (operation 
panel) having Switches for various operations, as well as 
LED indicators and so forth. An external memory which is 
not shown is connectable So as to Store font data, emulation 
program, form data and So on. Numeral 19 denotes a 
compressor/expander which performs reversible compres 
Sion and expansion of dot image data on the RAM 13. 
0243 The arrangement may be such that a plurality of the 
aforesaid memories are connected. It is also possible to 
provide an NVRAM which is not shown, for the purpose of 
Storage of printer mode Setting information given through 
the operation panel 18. In this embodiment, the functions 
shown in FIGS. 15 to 19 may be executed by the CPU 1 of 
the host computer 1500 or the CPU 12 of the printer 2500, 
in accordance with externally installed programs. 
0244. In such a case, the invention may be carried out 
Such that the System including the host computer and the 
printer is loaded with a group of information including 
programs, derived from a storage medium which is not 
shown, e.g., CD-ROM, flash memory, FD or the like, or 
from an external Storage medium via a network, So that Such 
group of information is Supplied to the host computer or the 
printer. 
0245 FIG. 13 schematically shows the construction of 
the printing system shown in FIG. 12. Hence, the same 
reference numerals are used to denote the same portions or 
components as those shown in FIG. 12. 
0246 The host computer 1500 has a pointing device 3000 
which is connected to a keyboard 9 So as to perform pointing 
on the display of the CRT 10 by means of a mouse cursor or 
the like. The printer 2500, e.g., a laser beam printer (LBP), 
has a laser driver 1502 which is a circuit for driving a 
semiconductor laser 1503, so as to turn on and off the 
emission of laser light 1504 from the semiconductor laser 
1503 in accordance with video signal from the printer 
controller 2000. 

0247 Numeral 1505 denotes a rotary polygon mirror 
which deflects the laser light 1504 to the left and right, 
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thereby effecting Scanning exposure of the Surface of an 
electrostatic drum 1506. As a result, an electrostatic latent 
image of, for example, character pattern is formed on the 
electrostatic drum 1506. A developing device 1510 is dis 
posed on the periphery of the electrostatic drum 1506 so as 
to develop the electroStatic latent image formed on the 
electrostatic drum 1506 by the laser light 1504 into visible 
image by means of a toner. The developed image is then 
transferred to a recording paper which has been fed into the 
printer by means of a feeder roller 1511. 

0248) Numeral 1508 designates a transfer roller which 
fixes the toner image transferred to the recording paper by 
application of heat. A cartridge 1507 contains the electro 
static drum 1506 and the developing device 1510. The LBP 
2500 has at least one card slot which permits connection of 
an option card and a control card of a different language 
System (emulation card) which provide fonts in addition to 
internally Stored fonts. 

0249 FIG. 14 schematically show the structure of one 
page print data including text data, graphics data and image 
data, stored in the RAM 2 of the host computer 1500 or in 
the external memory 11 which are shown in FIG. 12. 
0250 Referring to this Figure, numerals 1001 to 1008, 
1015 and 1016 denote bands which will be described later, 
Lines which form borders between adjacent bands do not 
appear as lines in the document. Numeral 1020 denotes text 
data which in this case is a character “A”. The character “A” 
is extending over bands 1001 to 1003. Numeral 1203 
indicates text data which is a row of characters “USA'. 
Numeral 1021 indicates graphics data, e.g., hatching lines, 
extending over the bands 1001 to 1004. Numeral 1022 
designates image data which in this case is a picture of a 
mountain, extending over the bands 1005 to 1008. 

0251 FIG. 15 is a schematic illustration of a memory 
map in the RAM 13 of the printer 2500 shown in FIG. 12. 
0252 Referring to this Figure, numeral 901 designates a 
display list memory which is an area for Storing a later 
mentioned display list. A memory size of, for example, 256 
KB is allocated to this area. Numeral 902 designates an 
image data memory which is an area for Storing image data. 
A memory size of, for example, 1 MB is allocated to this 
area. Numerals 903 and 904 designate banding buffer 
memories which are areas for Storing developed dot data. A 
memory size of, for example, 256 KB is allocated to each of 
these areas. 

0253) Referring to the image data memory 902, numeral 
1203 designates a flag which will be detailed later and which 
indicates the contents of the image data. Numeral 1204 
designates coordinates of the image data. Thus, the flag 
1203, coordinates information 1204, image data compressed 
by the compression/expansion device 19 and the trailing 
data definition flag attached to the end of the image data are 
stored in the mentioned order in the image data memory 902. 

0254. In the illustrated embodiment, the printing resolu 
tion of the printer of the printing Section 17 is assumed to be, 
for example, 600x600 dpi. When printing is performed on an 
A-4 size sheet at this resolution, the total size of the full 
image data for one page of this sheet Size is about 4 MB. In 
contrast, the RAM 13 has a small capacity of 2 MB, as 
described before. 
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0255 Thus, in this embodiment, the memory has an area 
size or the capacity (2 MB) which is smaller than that (about 
4 MB) required for Storing one-page data. Therefore, this 
embodiment employs a pair of banding buffers, i.e., banding 
buffer memories 903 and 904, each having a size which is 
/16 the size of the one-page data. The expansion into dot data 
to be sent to the printing Section 17 is conducted in the size 
which corresponds to the capacity of each of the banding 
buffer memories 903, 904. Thus, a double-buffer structure is 
formed in which two banding buffer memories are used 
alternately Such that, while dot data developed in one of the 
banding buffer memories is being read and Sent to the 
printing Section 17, data of the next band is developed in the 
other of the banding buffer memories. This operation is 
repeated to conduct processings for printing one-page data. 
0256 In order that this method can be carried out, it is 
necessary that the data of different bands are independent 
from one another. However, a document data usually con 
tains text data 1020 and graphics data 1021 which extend 
over a plurality of bands. 
0257. A description will now be given of a display list 
which is formed by converting the print data shown in FIG. 
14 on band basis. 

0258 FIGS. 16A and 16B show details of the print data 
shown in FIG. 14. More specifically, FIG. 16A shows the 
input data inputted from the host computer 1500, while FIG. 
16B shows the display list which is formed as a result of 
conversion of the input data of FIG. 16A into a plurality of 
band data. 

0259 Referring to FIG. 16A, numeral 5001 denotes a 
command for designating the pointer coordinates (X, Y), 
while 5002 denotes a command for designating the character 
code of the text data “A” 1020 (shown in FIG. 14). Numeral 
5003 denotes a command for designating attributes (font 
size and type) of the character of the text data “A”1020. 
0260 Numeral 5004 designates a command for scribing 
a Straight line and corresponds to the Scribing command of 
the graphics data 1021 (shown in FIG. 14). Numeral 5005 
denotes a command for designating attributes (thickness, 
type) of the Straight line, i.e., the attributes (thickness, type) 
of the graphics data 1021. Numeral 5006 is a command for 
designating coordinates of the Start point of the Straight line 
in the band, i.e., the coordinates of the point at which the 
graphics data 1021 starts. Numeral 5007 is a command for 
designating coordinates of the end point of the Straight line, 
i.e., the coordinates of the point at which the graphics data 
1021 terminates. 

0261 Referring now to FIG.16B, numerals 5008 to 5017 
show the display list for the band 1001, while numerals 5018 
to 5027 show the display list for the band 1002. Numeral 
5008 is a command for starting the band data, corresponding 
to the start command for starting the band 1001. Numeral 
5009 denotes a command for designating the pointer coor 
dinates (position of scribing of the text data “A” 1020) in the 
band. Numeral 5010 is a command for designating character 
code of the text data “A1020. Numeral 5011 is a command 
for designating attributes (size, type) of the character, i.e., 
the attributes (size, type) of the character of the text data 
“A”1020. Numeral 5012 is a command for designating 
coordinates of the Start point of the character in the band, 
i.e., the point at which the text data “A” 1020 starts in the 
band 1001. 
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0262) Numeral 5013 designates a command for scribing 
a Straight line and corresponds to the Scribing command of 
the graphics data 1021 (shown in FIG. 14) in the band 1001. 
Numeral 5014 denotes a command for designating attributes 
(thickness, type) of the Straight line, i.e., the attributes 
(thickness, type) of the graphics data 1021. Numeral 5015 is 
a command for designating coordinates of the Start point of 
the Straight line in the band, i.e., the coordinates of the point 
at which the graphics data 1021 starts in the band 1001. 
Numeral 5016 is a command for designating coordinates of 
the end point of the Straight line in the band, i.e., the 
coordinates of the point at which the graphics data 1021 
terminates in the band 1001. Numeral 5017 denotes a 
command which indicates the end of the data in the band 
1001. 

0263. Numeral 5018 is a command for starting the band 
data, corresponding to the Start command for Starting the 
data of the band 1002. Numeral 5019 denotes a command 
for designating the pointer coordinates (position of Scribing 
of the text data “A” 1020) in the band. Numeral 5020 is a 
command for designating character code of the text data 
“A”1020. Numeral 5021 is a command for designating 
attributes (size, type) of the character, i.e., the attributes 
(size, type) of the character of the text data “A” 1020. 
Numeral 5022 is a command for designating coordinates of 
the Start point of the character in the band, i.e., the point at 
which the subsequent portion of the text data “A” 1020 starts 
in the band 1002. 

0264. Numeral 5023 designates a command for scribing 
a Straight line and corresponds to the Scribing command of 
the graphics data 1021 in the band 1002. Numeral 5024 
denotes a command for designating attributes (thickness, 
type) of the Straight line, i.e., the attributes (thickness, type) 
of the graphics data 1021. Numeral 5025 is a command for 
designating coordinates of the Start point of the Straight line 
in the band, i.e., the coordinates of the point at which the 
graphics data 1021 starts in the band 1002. Numeral 5026 is 
a command for designating coordinates of the end point of 
the Straight line in the band, i.e., the coordinates of the point 
at which the graphics data 1021 terminates in the band 1002. 
Numeral 5027 denotes a command which indicates the end 
of the data in the band 1002. 

0265 FIG. 17 shows image data printable by the printing 
system shown in FIG. 12. This image data corresponds to 
the image data 1022 shown in FIG. 14. 
0266 Referring to this Figure, a (1 being from 1 to 16), 
b (m being from 1 to 16) and c, (n being from 1 to 32) 
denote dots of the image data. 

0267 FIG. 18 shows document data format sent from the 
host computer 1500 to the printer 2500 shown in FIG. 12. 
0268 Referring to this Figure, numeral 1201 denotes a 
header which indicates that data which follows this code is 
a document data. Numeral 1202 denotes a flag which 
indicates the type of the data, Specifically, whether the data 
is text/graphics data or image data. For instance, when the 
flag 1201 is “1”, the data is text/graphics data, whereas, 
when the flag 1202 is “0”, the data is image data. Numeral 
1203 denotes a flag which is shown in FIG. 15 and which 
indicates the contents of the image data. Thus, the flag 1203 
is effective only when the fag 1202 is “0”, i.e., only when 
the data is image data. 
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0269 Practically, the status “00” of the flag 1203 indi 
cates all image data, inclusive of the dot data al (1 being from 
1 to 16), b, (m being from 1 to 16) and c, (n being from 1 
to 32) of the image data shown in FIG. 17. More specifi 
cally, the status “01” of the flag 1203 designates the first 4 
of the data, i.e., only the dot data a (1 being from 1 to 16) 
of the image data shown in FIG. 17. The status “10 of the 
flag 1203 designates the next /4 the data, i.e., only the dot 
datab (m being from 1 to 16) of the image data shown in 
FIG. 17. The status “11” of the flag 1203 designates the 
remainder '/3 of the data, i.e., only the dot data C, (n being 
from 1 to 32) of the image data shown in FIG. 17. Numeral 
1204 designates coordinates of the image data shown in 
FIG. 15, and is effective only when the flag 1202 indicates 
that the data is image data, i.e., only when the Status of the 
flag 1202 is “0”. Numeral 1205 denotes a data storage area, 
while 1206 denotes a data end flag indicative of an end of the 
data. 

0270 FIGS. 19A and 19B schematically show dot data 
restored from the dot data formed by dividing the image data 
shown in FIG. 17. More specifically, FIG. 19A shows the 
dot data restored by Synthesis from the dot data al (1 being 
from 1 to 16) of the initial 4 of the image data and the next 
4 dot datab (m being from 1 to 16). FIG. 19B shows dot 
data restored from the dot data a (1 being from 1 to 16) of 
the initial /4 of the image data alone, by expanding the dot 
data with a multiplication factor of 2 both in X and Y 
directions. 

0271. A description will now be given of the relationships 
between the features of the Sixteenth to twenty-ninth aspects 
of the present invention and the features of this embodiment, 
as ell as operations of these aspects of the invention. 

0272. The sixteenth aspect of the present invention per 
tains to an information processing apparatus capable of 
performing, through a predetermined communication 
medium, band communication with a printing apparatus 
having a memory resource divided to provide band areas 
each of which being capable of developing an image therein, 
the information processing apparatus comprising: develop 
ing means (This corresponds to CPU 1 which performs 
developing processing in accordance with program Stored in 
the program ROM of the ROM 3, external memory 11 or 
other storage medium which is not shown) for acquiring 
memory resource use status information (“memory-full 
Status) indicative of the state of use of the memory resource 
(RAM 13) delivered by the printing apparatus(printer 2500) 
and for developing printing information which has been 
transferred to the printing apparatus into image data of a 
form which can be outputted by the printing apparatus 
(printer 2500); and transfer control means (This corresponds 
to CPU 1 which performs, through the printer controller 
(PRTC) 8, the transfer control processing in accordance with 
program stored in the program ROM of the ROM 3, external 
memory 11 or other storage medium which is not shown) for 
transferring the image data developed by the developing 
means (CPU 1) to the printing apparatus (printer 2500). 
0273 Thus, the CPU 1 acquires the “memory-full” status 
of the RAM 13 from the printer 2500 through the printer 
controller 8, and converts the printing information which has 
been transferred to the printer 2500 into image data of a form 
which is printable by the CPU 12 of the printer 2500. The 
image data thus formed is resent to the printer 2500 by the 



US 2002/OO67492 A1 

CPU 1 through the printer controller 8. When it is expected 
that the processing of the printing information to be trans 
ferred from the host computer 1500 may fail due to restric 
tion in the Size of the Storage area allocated in the memory 
resource of the printer 2500, the printing information is 
beforehand developed into image data by the host computer 
1500, and the thus-developed data is transferred to the 
printer 2500. The printer 2500, therefore, can directly print 
the printing information, even when the size of the printing 
information is So large that the information cannot be 
processed otherwise due to restriction in the memory 
resource allocation in the printer 2500. 
0274. In accordance with the seventeenth aspect of the 
present invention, the information processing apparatus 
(printer 2500) further comprises: data processing means 
(This corresponds to CPU 1 which performs data processing 
in accordance with program Stored in the program ROM of 
the ROM 3, external memory 11 or other storage medium 
which is not shown) for acquiring information concerning 
image data development area Size allocated in the memory 
resource (RAM 13) of the printing apparatus (printer 2500), 
comparing based on the acquired information the image data 
development area size with the total size of the image data 
to be transferred, and for adjusting the Size of the image data 
to be transferred to the printing apparatus based on the result 
of the comparison, thereby generating transfer data to be 
transferred to the printing apparatus. The transfer control 
means (CPU 1) transfers the transfer data formed by the data 
processing means. Thus, the CPU 1 acquires the information 
concerning the size of the area allocated in the RAM 13 of 
the printer 2500 for development of the image data, and 
compared this area Size with the total size of the image data 
to be transferred. The CPU 1 then forms the transfer data by 
adjusting the size of the image data to be transferred, based 
on the result of the comparison, and transferS the thus 
formed transfer data. Therefore, when the Size of the image 
data to be transferred from the host computer 1500 exceeds 
the size of the image area allocated in the memory resource 
(RAM 13) of the printer 2500, the transfer is performed after 
adjustment of the image data size. Consequently, the printer 
2500 receives image data of a size which can be stored in the 
image area allocated in the memory resource. 
0275. In accordance with the eighteenth aspect of the 
present invention, the transfer control means (CPU 1) trans 
fers the image data in a dividing manner in a plurality of 
transfer cycles. When the size of the image data to be 
transferred from the host computer 1500 exceeds the size of 
the image area allocated in the memory resource of the 
printer 2500, the image data is transferred to the printing 
apparatus in a divided manner in a plurality of cycles, while 
the Size of the image data is adjusted, whereby the printer 
2500 can receive and store the image data which has been 
sized to be accommodated in the image area allocated in the 
memory resource and which can restore the original image. 
0276. In accordance with the nineteenth aspect of the 
present invention, the transfer control means (CPU 1) sus 
pends the transfer of image data to the printing apparatus, 
depending on the memory resource use Status (memory-full 
Status) acquired from the printing apparatus during the 
dividing transfer of the image data. Namely, during the 
divided transfer of the image data, the CPU 1 receives the 
“memory-full” status of the RAM 13 from the printer 2500. 
Upon receipt of this status information, the CPU 1 suspends 
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the transfer of the image data to the printer 2500. Thus, when 
the Size of the image data to be transferred from the host 
computer 2500 exceeds the size of the image area allocated 
in the memory resource of the printer 2500, the transfer of 
the image data to the printer 2500 is ceased, thus preventing 
transfer to the printer 2500 of the image data of the size 
exceeding the size of the image area allocated in the memory 
CSOUCC. 

0277. In accordance with the twentieth aspect of the 
present invention, the data processing means (CPU 1) 
extracts non-overlapping pixel data in a Stepping manner 
(the dot data al (1 being from 1 to 16), b (m being from 1 
to 16) and c, (n being from 1 to 32)) from the image data and 
generates the transfer databased on the extracted pixel data. 
Thus, image data which can produce the whole image is 
transferred to the printer 2500 in a stepped manner, without 
any overlap, thus avoiding overflow of the image area 
allocated in the memory resource of the printer 2500 with 
the image data transferred from the host computer 1500. It 
is therefore possible to supply the printer 2500 with image 
data which can produce whole image as possible, without 
causing overflow of the image area allocated for the memory 
CSOUCC. 

0278. The twenty-first aspect of the present invention 
pertains to a printing apparatus communicable with an 
information processing apparatus through a predetermined 
communication medium, comprising: first Storage means 
(display list memory on the RAM 13) for dividing printing 
information received from the information processing appa 
ratus (2500) into a plurality of bands (1001 to 1008, 1015 
and 1016) of data (display lists 5008 to 5027) and for storing 
the bands of data; and first informing means (This corre 
sponds to CPU 12 which conducts informing processing by 
executing program stored in the program ROM of the ROM 
14 or other storage medium which is not shown) for inform 
ing the information processing apparatus (host computer 
1500) of the status (memory-full status) of use of the first 
storage means (display list memory 901 on the RAM 13). In 
operation, the printing information received from the host 
computer 1500 is divided into display lists 5008 to 5027 of 
the respective bands (1001 to 1008, 1015, 1016), and these 
display lists are stored in the display list memory 901 on the 
RAM 13. The CPU 12 informs the host computer 1500 of 
the “memory-full” status of the display list memory 901. 
Thus, when the condition is Such that the processing of the 
printing information transferred from the host computer 
1500 is expected to fail due to restriction in the printing 
information Storage area allocated in the memory resource 
of the printer 2500, the host computer 1500 is informed of 
such a condition. Thus, the host computer 1500 can know, 
before completing the transfer of the printing information, 
the risk of overflow of the printing information Storage area 
in the memory resource. 
0279 The twenty-second aspect of the present invention 
pertains to a printing apparatus communicable with an 
information processing apparatus through a predetermined 
communication medium, comprising: compression means 
(compression/expansion device 19) for compressing, in 
accordance with a predetermined compression protocol, 
image data received from the information processing appa 
ratus (host computer 1500); Second storage means (image 
data memory on the RAM 13) for storing the compressed 
image data formed by the compression means (compression/ 
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expansion device 19); expansion means (compression/ex 
pansion device 19) for expanding, in accordance with a 
predetermined expansion protocol, the compressed image 
data Stored in the Second storage means, and printing means 
(printing Section 17) for printing the image data which has 
been expanded by the expansion means. In operation, the 
compression/expansion device 19 compresses the image 
data received from the host computer 1500 in accordance 
with a predetermined compression protocol, and the com 
pressed image data thus obtained is Stored in the image data 
memory 902 on the RAM 13. The compressed image data 
stored in the image data memory 902 on the RAM 13 is 
expanded by the compression/expansion device 19 in accor 
dance with a predetermined protocol, and the expanded 
image data is Subjected to printing performed by the printing 
section 17. Thus, the image data transferred from the host 
computer 1500 is compressed and stored in the image area 
allocated in the memory resource, whereby the whole image 
is printed at high image quality as possible. 
0280. In accordance with the third aspect of the present 
invention, the printing apparatus further comprises Second 
informing means (This corresponds to the CPU 12 which 
conducts informing processing by executing a program 
stored in the program ROM of the ROM 14 or other storage 
medium.) for informing the information processing appara 
tus of the status (“image data memory full” Status) of use of 
the Second storage means (image data memory 902 on the 
RAM 13). In operation, the CPU 12 informs the host 
computer 1500 of the “image data memory full” status of the 
image data memory 902 on the RAM 13, thus clearly 
showing to the host computer 1500 that the size of the image 
data transferred from the host computer 1500 has exceeded 
the size of the image area allocated in the memory resource. 
0281. In accordance with the twenty-fourth aspect of the 
present invention, the printing apparatus further comprises: 
interpolation means (This corresponds to the CPU 12 which 
conducts interpolation processing by executing a program 
stored in the program ROM of the ROM 14 or other storage 
medium not shown.) for judging the State of development of 
the compressed image in the Second storage means (image 
data memory 902 on the RAM 13) and for conducting a 
predetermined interpolation processing on the image data 
expanded by the expansion means (compression/expansion 
device 19), thereby restoring the image data. In operation, 
the CPU 12, upon judging the state of development of the 
data on the image data memory 902 on the RAM 13, 
conducts a predetermined interpolation processing on the 
image data which has been expanded by the compression/ 
expansion device 19, thereby restoring the image data. 
When the size of the image data transferred from the host 
computer 1500 exceeds the size of the image area allocated 
in the memory resource of the printer 2500, the printer 
performs the restoration of the original image data depend 
ing on the size of the image data which has already been 
transferred to the printer 2500, and conducts printing of the 
restored image data. Thus, even when the Size of the image 
data exceeds the Size of the image area allocated in the 
memory resource of the printer, it is possible to print the 
whole image at a high degree of quality as possible, based 
on the image data which has already been received by the 
printer 2500. 
0282. According to the twenty-fifth aspect, when the use 
Status information (“memory-full Status) concerning the 
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state of use of the memory resource (RAM 13), i.e., the first 
Storage means (display list memory on the RAM 13), is 
received from the printing apparatus (printer 2500) during 
transfer of the printing information, the transfer control 
means (This corresponds to the CPU 1 which conducts 
transfer control processing through the printer controller 8.) 
transferS the image data developed by the developing means 
(CPU 1) to the printing apparatus. The directly printable 
image data is compressed by the compression means (com 
pression/expansion device 19) and stored in the memory 
resource (RAM 13), i.e., the Second storage means (image 
data memory on the RAM 13). The compressed data is then 
expanded by the expanded means (compression/expansion 
device 19) and printed by the printing means (printing 
section 17). Thus, the state of use of the memory resource of 
the printing apparatus (printer 2500) is monitored and, when 
there is a risk that the printing information to be sent to the 
printing apparatus may cause an overflow of the Storage area 
allocated in the memory resource, the printing information 
is directly received from the host computer 1500 in the form 
of printable image data, and is compressed/expanded So as 
to be printed without fail, while avoiding overflow of the 
memory. 

0283 According to the twenty-sixth aspect, the host 
computer 1500 acquires information concerning image data 
development area size allocated in the RAM 13 of the printer 
2500, and CPU 1 compares based on the acquired informa 
tion the image data development area size with the total size 
of the image data to be transferred, and adjusts the Size of the 
image data to be transferred to the printer 2500 based on the 
result of the comparison, thereby generating transfer data to 
be transferred by the CPU 1. In the event that the size of the 
image data to be transferred from the host computer 1500 
exceeds the size of the image area allocated in the memory 
resource of the printer 2500, the size of the image data to be 
transferred is adjusted to a size which can be accommodated 
by the image Storage area allocated in the memory resource. 
The image data of the thus adjusted Size is transferred to and 
printed by the printer 2500. 

0284. According to the twenty-seventh aspect, the trans 
fer control means (CPU 1) transfers the image data in a 
dividing manner in a plurality of transfer cycles. Therefore, 
when the size of the image data from the host computer 1500 
exceeds the size of the image area allocated in the memory 
resource of the 2500, the image data to be transferred to the 
printer 2500 is adjusted by being divided so a to be trans 
ferred in a plurality of cycles. Therefore, the printer 2500 
can receive image data which can restore the whole original 
image data, without causing overflow of the image Storage 
area allocated for the memory resource. 
0285 According to the twenty-eighth aspect, the CPU 1 
of the host computer 1500 suspends the transfer of image 
data to the printer 2500, based on the “memory-full” status 
of the image data memory 902 on the RAM 13 acquired 
from the printer 2500 during the dividing transfer of the 
image data. Therefore, the printer 2500 gives a clear indi 
cation of any risk that the Size of the image Storage area 
allocated in memory resource is going to be exceeded by the 
Size of the image data transferred from the host computer 
1500, and, upon receipt of such indication, the host com 
puter 1500 can suspend the transfer of the image data to the 
printer 2500. It is therefore possible to avoid transfer of 
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image data to the printer 2500 in excess of the size of the 
image area allocated in the memory resource. 
0286 According to the twenty-ninth aspect, the data 
processing means (CPU 1 of the host computer 1500) 
extracts non-overlapping pixel data in a Stepping manner 
(dot data al (1 being 1 to 16), b (m being 1 to 16) and C. 
(n being 1 to 32)) from the image data and generates the 
transfer data based on the extracted pixel data, and the 
transfer data thus generated is transferred to the printer 2500. 
The printer 2500 then compresses the received image data 
and Stores the compressed image data in the image data 
memory 902 on the RAM 13. Then, the CPU 12 judges the 
State of development of the compressed image data in the 
image data memory 902 of the RAM 13 and conducts a 
predetermined interpolation processing on the image data 
expanded by the compression/expansion device 19, thereby 
restoring the image data. It is therefore possible to Supply, 
Stepwise and in a non-overlapping manner, the printer 2500 
with the image data which can produce the whole image, 
without causing the image Storage area allocated in the 
memory resource of the printer 2500 to overflow with the 
image data Supplied by the host computer 1500. The printer 
2500 thus restores the original image data by interpolation 
based on the image data which already has been received. It 
is therefore possible to transfer to the printer 2500 image 
data which can approximate the whole image as much as 
possible, without causing overflow of the image Storage area 
allocated in the memory resource, whereby printing can be 
performed at high degree of quality as possible. 
0287. A description will now be given of the data pro 
cessing method for use in the printing System of the present 
invention, with reference to flow charts shown in FIGS. 20 
to 25. 

0288 FIGS. 20 to 21 are flow charts illustrative of the 
data processing method performed in the host computer 
1500 of the printing system of the invention. The processing 
method has Steps (1) to (32). 
0289 First of all, a document processing data is formed 
on the RAM 2 of the host computer 1500, and a printing 
command is given by the keyboard (KB) 9 or a pointing 
device (not shown). In Step (1), CPU 1 examines the 
contents of the document data on the RAM 2 to check for 
presence of text/graphics data. This check is performed 
because different types of processing are applied in the 
printer 2500 to the text/graphics data and the image data. If 
it is judged that there is no text/graphics data, the proceSS 
proceeds to Step (2) which judged whether or not any image 
data exists. When it is judged that there is no image data, the 
proceSS is ceased as being an error. If the judgement in Step 
(2) has proved that image data exists, the process skips to 
Step (14) which commences image data transfer processing. 
0290. In contrast, when it is judged in Step (1) that the 
data contains text/graphics data, the process proceeds to 
Step (3) which transmits the text/graphics data to the printer 
2500 through the interface 21. Then, Step (4) checks for 
receipt of “printer memory-full” status from the printer 
2500. If no such status has been received, the process 
proceeds to Step (5) which checks for completion of data 
transmission. If the data transmission has not been com 
pleted, the transmission processing of Step (3) is repeated, 
whereas, if the transmission of data has been completed 
before the display list memory 901 of the printer 2500 
becomes full, Steps (13)onwards are executed. 
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0291 Conversely, if a “printer memory full” status is 
received from the printer 2500 in Step (4), i.e., when the 
display list memory 901 of the printer 2500 has become full 
before the completion of the data transmission, the proceSS 
advances to Step (6) which examines whether or not any 
image data exists. When absence of image data is confirmed 
in Step (6), the process proceeds to Step (7) which ends 
“image data absence” command to the printer 2500. In such 
a case, the image data memory 902 in the printer 2500 can 
be used for the purpose of Storing the display list. 
0292 The process then proceeds to Step (8) which checks 
for receipt of “printer memory full” status from the printer 
2500. If no such status has been received, the process 
advances to Step (9) which checks for completion of data 
transmission. Conversely, if the data transmission has not 
been completed yet, the process proceeds to Step (10) which 
transmits text/graphics data to the printer 2500. The process 
then returns to Step (8) to repeat the operation for checking 
for the “printer memory full” status. Conversely, if comple 
tion of data transmission is confirmed in Step (9), i.e., if the 
data transmission has been finished before the image data 
memory 902 of the printer 2500 becomes full, the process 
skips to Step (16) which delivers a “job end” command to 
the printer 2500 so as to cause the printer 2500 to perform 
the printing operation, thus completing the processing. 
0293. On the other hand, when receipt of “printer 
memory full” status from the printer 2500 is confirmed in 
Step 2500, i.e., when the image data memory 902 of the 
printer 2500 has become full before the completion of the 
data transmission, while presence of image data is confirmed 
in Step (6), the process proceeds to Step (11) which trans 
mits to the printer 2500 a “cancel” command for canceling 
the text/graphics data which has been Sent to the printer 
2500. The process then proceeds to Step (12) in which the 
text/graphics data is dot-developed into the RAM 2 of the 
host computer 1500, so as to transform the whole text/ 
graphics data into image data. If the original data contains 
image data, Such image data is consolidated with the image 
data formed by transformation. The process then advances to 
Step (13). 
0294 Step (13) examines whether or not image data 
exists on the RAM 12. Absence of image data indicates that 
the transmission of document data has been completed. The 
process then proceeds to Step (16) which sends a “job end” 
command to the printer 2500, thereby causing the printer 
2500 to perform the printing, thus ceasing the processing. 
0295 Conversely, if presence of image data is confirmed 
in Step (13), image data transmission processing is com 
menced. 

0296) The host computer 1500 examines the size of the 
image data to be transferred. More specifically, in Step (14), 
the hist computer examines whether the image data Size 
exceeds /4 of the one-page data. If the Size of the image data 
is less than /4 the size of one-page data, the image data can 
be transferred to the printer without any processing, because 
the image data memory 902 of the printer, having a Storage 
area Size which is 4 the size of one-page data, can accept 
Such image data. Therefore, when it is judged in Step (14) 
that the size of the image data is not greater than /4 the size 
of one-page data, whole the image data (a (1 being from 1 
to 16), b, (m being from 1 to 16) and c (n being from 1 to 
32) shown in FIG. 17) is sent to the printer 2500. After 
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completion of the transmission of image data, an "image 
data determined” command is transmitted to the printer 
2500. Then, in Step (16) a “job end” command is delivered 
to the printer 2500 so as to cause the printer 2500 to perform 
the printing operation, thus completing the processing. 
0297 Conversely, of the image data size is judged to be 
not Smaller than 4 the one page data size in Step (14), the 
process proceeds to Step (17) which examines whether or 
not the image data Size is /2 or greater of the one-page data 
size. If the answer is NO, i.e., if the image data Size is 
confirmed to be not Smaller than /4 but less than % the size 
of one-page data, the process process to Step (18) in which 
data of sizes which are /2 of the image data, i.e., sizes below 
4 the size of one-page data, are sent to the printer 2500. In 
this case, the dot data a (1 being from 1 to 16) and b (m 
being from 1 to 16) are sent to the printer 2500. Then, the 
Sending processing in Step (18) is repeated until completion 
of data transmission is confirmed in Step (19). When the 
completion of data transmission is confirmed in Step (19), 
the process proceeds to Steps (28) onward. 
0298 Conversely, if the image data size has been con 
firmed as being not Smaller than 72 the one-page data, the 
process proceeds to Step (20) which sends the data (a (l 
being from 1 to 16) of FIG. 17) of the size which is 4 the 
size of the image data is sent to the printer 2500. The sending 
operation of Step (20) is repeated until the completion of 
Sending is confirmed in Step (21). After confirming the 
completion of the data transmission in Step (21), the process 
proceeds to Step (22) which transmits “image data determi 
nation command to the printer 2500. 
0299 Then, in Step (23), data (b. (m being from 1 to 16) 
of FIG. 17) of the size which is 4 the size of the image data 
is sent to the printer 2500, followed by execution of Step 
(24) which checks for receipt of “printer memory full” status 
from the printer 2500. When no “printer memory full” status 
is confirmed, the operation of checking for receipt of 
“printer memory full” status of Step (24) is repeated, until 
completion of data transmission is confirmed in Step (27). 
When the completion of data transmission is confirmed in 
Step (27), i.e., when the transmission of data has been 
finished before the image data memory 902 of the printer 
2500 becomes full, the process proceeds to Steps (28) 
onwards. 

0300 Conversely, when “printer memory full” status is 
received in Step (24), i.e., when the image data memory 902 
of the printer 2500 has become full before the completion of 
the data transmission, the process proceeds to step (25) 
which ends to the printer 2500 an “image data cancel” 
command for canceling the text/graphics data which has 
been transferred to the printer 2500. The process then 
advances to Step (26) which sends a “job end” command to 
the printer 2500, thus completing the processing. 

0301 In Step (28), an “image data determination” com 
mand is sent to the printer 2500 And, in Step (29), the 
remainder '/3 of the image data, i.e., dot data C (n being 
from 1 to 32) of FIG. 17, is sent to the printer 2500. Then, 
Step (30) is executed to check for receipt of “printer memory 
full” status from the printer 2500. If “printer memory full” 
Status has not been received, the checking operation for the 
receipt of the “printer memory full” status is repeated until 
completion of the data transmission is confirmed in Step 
(31). When the completion of data transmission is confirmed 
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in Step (31), i.e., if the data transmission is completed before 
the image data memory 902 of the printer 2500 becomes 
full, Step (32) is executed to send a “job end” command to 
the printer 2500, so as to cause the printer 2500 to perform 
the printing operation, thus completing the processing. 

0302) However, if the “printer memory full” status is 
received in Step (30), i.e., when the image data memory 902 
of the printer 2500 has become full before the completion of 
the data transmission, the canceling processing is executed 
through Steps (25) onwards. 
0303 A description will now be given of the relationships 
between the features of the thirtieth, thirty-first, thirty-fifth 
and thirty-sixth aspects of the present invention, as well as 
operations of these aspects, with reference to FIGS. 20 and 
21. 

0304. The thirtieth aspect of the present invention per 
tains to a data processing method for use in an information 
processing apparatus capable of performing, through a pre 
determined communication medium, band communication 
with a printing apparatus having a memory resource divided 
to provide band areas each of which being capable of 
developing an image therein, the method comprising: a 
developing step (Step (12) of the flow shown in FIG.20) for 
acquiring memory resource use Status information delivered 
by the printing apparatus and for developing printing infor 
mation which has been transferred to the printing apparatus 
into image data of a form which can be outputted by the 
printing apparatus; and a first transferring step (Steps (15), 
(18), (20) of the flow shown in FIG.20 and Steps (22), (23), 
(29) of the flow shown in FIG.21) for transferring the image 
data developed by the developing means to the printing 
apparatus. In the event that processing of printing informa 
tion transferred from the host computer 1500 is expected to 
fail due to restriction in the printing information Storage area 
allocated in the RAM 13 of the printer 2000, the printing 
information is beforehand developed into image data by the 
CPU of the host computer 1500, and the thus-developed 
image data is sent to the printer 2500. It is therefore possible 
to print the printing information which otherwise will fail to 
be processed due to restriction in the memory resource 
allocation. 

0305. In accordance with the thirty-first aspect of the 
present invention, the data processing method further com 
prises: a data processing Step (Steps (17) onward of the flow 
shown in FIG. 20) for acquiring information concerning 
image data development area size allocated in the memory 
resource of the printing apparatus, comparing based on the 
acquired information the image data development area size 
with the total size of the image data to be transferred, and for 
adjusting the size of the image data to be transferred to the 
printing apparatus based on the result of the comparison, 
thereby generating transfer data to be transferred; and a 
second transferring step (Steps (15), (18), (20) of the flow 
shown in FIG. 20 and Steps (22), (23), (29) of the flow 
shown in FIG. 21) for transferring the transfer data in a 
dividing manner in a plurality of transfer cycles. In accor 
dance with this aspect of the invention, the image data is 
transferred to the printer 2500 in a stepped manner in 
accordance with the size of the image data to be transferred 
from the host computer 1500. It is therefore possible to 
transfer as much image data as possible to the printer 2500, 
even when the size of the image data to be transferred 
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exceeds the size of the image Storage area allocated in the 
memory resource of the printer 2500. 
0306 The thirty-fifth aspect of the present invention 
pertains to a Storage medium Storing a computer-readable 
program, the computer-readable program comprising: a 
developing step (Step (12) of the flow shown in FIG.20) for 
acquiring memory resource use Status information delivered 
by the printing apparatus and for developing printing infor 
mation which has been transferred to the printing apparatus 
into image data of a form which can be outputted by the 
printing apparatus; and a first transfer step (Steps (15), (18), 
(20) of the flow shown in FIG.20 and Steps (22), (23), (29) 
of the flow shown in FIG.21) for transferring the image data 
developed by the developing means to the printing appara 
tus. Thus, program codes corresponding to the processes 
shown in FIGS. 20 and 21 are stored in a later-mentioned 
Storage medium or in the internal memory resource, and the 
CPU reads and executes the Stored program codes. This way 
of implementation also falls within the Scope of the present 
invention. 

0307 In accordance with the thirty-sixth aspect of the 
present invention, the computer-readable program further 
comprises: a data processing step (Steps (17) onward of the 
flow shown in FIG. 20) for acquiring information concern 
ing image data development area size allocated in the 
memory resource of the printing apparatus, comparing based 
on the acquired information the image data development 
area Size with the total size of the image data to be 
transferred, and for adjusting the Size of the image data to be 
transferred to the printing apparatus based on the result of 
the comparison, thereby forming transfer data to be trans 
ferred; and a second transferring step (Steps (15), (18), (20) 
of the flow shown in FIG. 20 and Steps (22), (23), (29) of 
the flow shown in FIG. 21) for transferring the transfer data 
in a dividing manner in a plurality of transfer cycles. Thus, 
program codes corresponding to the processes shown in 
FIGS. 20 and 21 are stored in a later-mentioned storage 
medium or in the internal memory resource, and the CPU 
reads and executes the Stored program codes. This way of 
implementation also falls within the Scope of the present 
invention. 

0308 According to these aspects of the invention, in the 
event that processing of printing information transferred 
from the host computer 1500 is expected to fail due to 
restriction in the printing information Storage area allocated 
in the RAM 13 of the printer 2000, the printing information 
is beforehand developed into image data by the CPU of the 
host computer 1500, and the thus-developed image data is 
sent to the printer 2500. It is therefore possible to print as 
much as possible the printing information which otherwise 
will fail to be processed due to restriction in the memory 
resource allocation. In addition, Since the image data is 
transferred to the printer 2500 in a stepped manner in 
accordance with the size of the image data to be transferred 
from the host computer 1500, it is therefore possible to 
transfer as much image data as possible to the printer 2500, 
even when the size of the image data to be transferred 
exceeds the size of the image Storage area allocated in the 
memory resource of the printer 2500. 
0309 FIGS. 22 to are flow charts showing image pro 
cessing method for use in the printing System of the present 
invention. The method has Steps (1) to (41) which are 
executed by the printer 2500. 
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0310. In Step (1), the printer 2500 waits for data to be 
received from the host computer 1500. When the data is 
received from the host computer 1500, the process advances 
to Step (2) which judged whether or not the received data is 
an image data. If it is judged that the received data is an 
image data, Steps (26) onward are executed to conduct an 
image data Storage processing. 
0311 Conversely, if Step (2) has judged that the received 
data is not an image data, i.e., when the received data is a 
text/graphics data, the process advances to Step (3) in which 
the CPU 12 analyzes the received data and converts the same 
into a display list as shown in FIG.16B. The display list thus 
obtained is stored in the display list memory 901 of the 
RAM 13. 

0312 Then, in Step (4), a judgment is conducted as to 
whether or not the display list memory 901 is full. When the 
Storage of the display list is completed before the display list 
memory 901 becomes full, the process advances to Step (5) 
in which a judgment is conducted whether a “job end” 
command has been received from the host computer 1500. 
When there is no receipt of such a “job end” command, the 
process returns to Step (1) to execute an operation for 
receiving image data. 
0313 Conversely, when Step (5) has judged that a “job 
end’ command has been received from the host computer 
1500, the process advances to Step (6) which performs 
printing of the data, thereby completing the processing. 
0314) Referring again to Step (4), if this Step has judged 
that the display list memory is full, Step (7) is executed in 
which the printer 2500 sends a “memory full” status to the 
host computer 1500 through the interface 21. Then, in Step 
(8), a judgment is conducted as to whether or not a “cancel 
command has been received from the host computer 1500. 
When it is judged that the “cancel” command has been 
received, the process advances to Step (9) which erases the 
display list stored in the display list memory 901 in Step (3). 
Then, the “memory full” status is dismissed and the process 
returns to Step (1) to commence data receiving processing. 
0315. When Step (8) has judged that there is no receipt of 
the “cancel” command from the host computer 1500, the 
process advances to Step (10) which judges whether or not 
a “job end” command has been received from the host 
computer 1500. If such “job end” command has been 
received, the process returns to Step (6) which executes the 
printing processing, thus completing the processing. 
0316 However, if Step (10) has judged that there is no 
receipt of the “job end” command from the host computer 
1500, the process advances to Step (11) which determines 
whether or not a “no image' command has been inputted 
from the host computer 1500. If such a “no image' com 
mand has been input, the process advances to Step (12) 
which examines whether or not a “reset' command has been 
inputted from the host computer 1500. If there is not input 
of such “reset" command, the process returns to Step (8) for 
checking again whether or not a "cancel” command has been 
inputted. However, if Step (12) has judged that a “reset” 
command has been received from the host computer 1500, 
the process advances to Step (13) which clears the RAM 13 
and resets the System So as to return the process to Step (1) 
to commence receiving processing. 
0317. When the judgment in Step (11) has shown that a 
"no image' command has been received from the host 
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computer 1500, the process advances to Step (14) which 
combines the areas of the display list memory 901 and the 
image data memory 902 So as to provide an expanded area 
for the display list memory, and dismisses the “memory full” 
status. The process then advances to Step (15) in which the 
remainder data, i.e., text/graphics data, is received from the 
host computer 1500, and then to Step (16) in which the CPU 
12 analyzes the received data and converts the Same into a 
display list as shown in FIG. 16B. The display list thus 
formed is stored in the display list memory 901 of the RAM 
13. 

0318. The process then advances to Step (17) which 
determines whether or not the expanded display list memory 
901 has become full. If the storage of the display list is 
completed before the expanded display list memory 901 
becomes full, the process advances to Step (18) which 
determines whether or not a “job end” command has been 
received from the host computer 1500. When it is judged 
that there is no input of the “job end” command from the 
host computer 1500, the process returns to Step (1) to 
prepare for receiving of data. 

0319) However, if the judgement made in Step (18) 
shows that a “job end” command has been received from the 
host computer 1500, Step (19) is executed to perform 
printing of the data, thus completing the processing. 

0320 If the judgment in Step (17) shows that the 
expanded display memory 901 has become full, Step (20) is 
executed in which the printer 2500 sends a “memory full” 
status to the host computer 1500 through the interface 21. 
Then, in Step (21), a judgment is conducted as to whether or 
not a “cancel” command has been received from the host 
computer 1500. If it is judged that such a “cancel” command 
has been inputted, the process advances to Step (22) in 
which the display list Stored in the expanded display list 
memory 901 in Steps (3) and (16) is erased. Then, after 
erasion of the “memory full” Status, the process returns to 
Step (1) to prepare for receiving of data. 
0321) However, if the judgment in Step (21) shows that 
there is no input of “cancel” command from the host 
computer 1500, the process advances to Step (23) which 
examines whether or not a “job end” command has been 
received from the host computer 1500. If the “job end” 
command has been received, the process returns to Step (19) 
which executes the printing processing, thereby completing 
the process. 

0322. In contrast, when the judgment made in Step (23) 
shows that there is no input of “job end” command from the 
host computer 1500, the process advances to Step (24) 
which examines whether or not a “reset' command has been 
received from the host computer 1500. If such a “reset” 
command has not been inputted, the process returns to Step 
(21) which checks for the receipt of the “cancel” command. 
However, if the judgement made in Step (24) shows that no 
“reset command has been inputted from the host computer 
1500, the process advances to Step (25) which clears the 
RAM 13 and resets the system so that the process returns to 
the receiving processing Step, i.e., Step (1). 
0323) A description will now be given of the case where 
the judgment conducted in Step (2) shows that the received 
data is an image data. In this case, the process skips to Step 
(26) which sends the received data to the compression/ 
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expansion device 19 So as to effect compression of the data. 
The image data, with which the "image determination com 
mand” has been received from the host computer 1500, is 
stored in the image data memory 902. The compression/ 
expansion processing performed by the compression/expan 
sion device 19 may be conducted reversibly, i.e., such that 
the original data is restored by expanding the compressed 
data. In this embodiment, Such a reversible compression 
may be effected in accordance with any of known techniques 
such as run-length method, MH method, MR method, MMR 
method, JBIG method and so forth. Description of such 
methods is omitted. 

0324) Step (27) determines whether or not the image data 
memory 902 has become full. When the storage of the image 
has been completed before the image data memory 902 
becomes full, Step (28) is executed to determine whether or 
not a “job end” command has been inputted from the host 
computer 1500. When the judgment shows that no such “job 
end’ command has been received from the host computer 
1500, the process returns to Step (1) to prepare for process 
ing of received data. 
0325 However, if the judgment made in Step (28) shows 
that a “job end” command has been received from the host 
computer 1500, the process advances to Steps (29) onward. 
0326 If the judgment conducted in Step (27) shows that 
the image data memory 902 has become full, the process 
skips to Step (31) in which the printer 2500 sends a 
“memory full” status to the host computer 1500 through the 
interface 21. Then, Step (32) is executed in which a judg 
ment is conducted as to whether or not an "image data 
cancel” command has been received from the host computer 
1500. If the “image data cancel” command has been 
received, the process advances to Step (33) which erases the 
incomplete image data which has been Stored in the image 
data memory 902. Then, the process advances to Step (34) 
which examines whether or not a “job end” command has 
been received. If the judgment made in Step (32) shows that 
no "image data cancel” command has been received, the 
process advances to Step (34) which checks for the receipt 
of the “job end” command. 
0327 If the judgment made in Step (34) shows that a “job 
end’ command has been received from the host computer 
1500, the process advances to Step (29) onward, whereas, if 
the judgement shows that no Such “job end” command has 
been received, the process advances to Step (35) which 
determines whethe or not a “reset' command has been 
received from the host computer 1500. If no input of such 
“reset command” is confirmed, the process returns to Step 
(34) which again checks for the receipt of the “job end” 
command. 

0328) If the judgment executed in Step (35) shows that a 
“resets” command has been received from the host computer 
1500, Step (36) is executed to clear the RAM 13 and to reset 
the System, whereby the process returns to Step (1) to 
prepare for processing of received data. 
0329. When receipt of “job end” command is confirmed 
in Step (28) or (34), Step (29) is executed to examine the 
State of the image data flag 1203 in the image data memory 
902. In Step (30), a judgement is conducted check for 
presence of the flag indicative of existence of the 
remainder /2 data, i.e., the image flag 1203 of “11” shown in 
FIG. 18. 
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When it is judged that there is the flag indicative of the 
existence of the remainder 72 data, the proceSS advances to 
Step (37). Step (37) restores the original image data by 
Synthesizing, in accordance with the disposition shown in 
FIG. 17, the initial 4 data (a (1 being 1 to 16) of FIG. 17), 
the next 4 data (b. (m being 1 to 16) of FIG. 17) and the 
remainder '/3 data (C. (n being 1 to 32) of FIG. 17), while 
expanding these data independently by the expansion/com 
pression device 19. Needless to say, X and Y coordinates 
1204 shown in FIGS. 18 and 15 of the image data are 
examined during the restoration of the original image, and 
the image data having the same coordinates are Synthesized 
with each other. 

0330. Then, Step (38) is executed in which, if there are 
any display list and data Stored in the display list memory 
901, the image data synthesized in Step (37) is further 
consolidated with Such display list and data, and then the 
printing is performed with the consolidated data. The pro 
cessings of Steps (37) and (38) are executed for the respec 
tive bands Such that the processing of each of the bands is 
performed independently of the other bands. When these 
proceedings are finished on all the bands, the whole pro 
cessing is completed. 
0331 When the judgment made in Step (30) shows that 
there is no flag indicative of existence of the remainder '/2 
data, i.e., when there is no image data flag 1203 of the value 
“11” as shown in FIG. 18, the process advances to Step (39) 
in which a judgment is made as to whether or not a data flag 
is presence indicative of the next 4 data, i.e., an image data 
flag 1203 having the value of “10” as shown in FIG. 18. If 
the judgement shows that Such a data flag indicative of the 
existence of the next 4 data is present, the process proceeds 
to Step (41). This Step (41) forms an image data by 
Synthesizing, in accordance with the disposition shown in 
FIG. 19A, the initial 4 data (a (1 being 1 to 16) of FIG. 17) 
and the next 4 data (b. (m being 1 to 16) of FIG. 17), while 
expanding these data independently by the expansion/com 
pression device 19. It is thus possible to avoid printing 
failure of the image data, although the image quality is 
impaired because the amount of the data forming the image 
is only half that of the original image data. If there is any 
display list and data stored in the display list memory 902, 
Step (38) performs synthesis or consolidation of such dis 
play list and data with the image data which has been 
Synthesized in Step (41), and printing is executed with this 
consolidated data. The processings of Steps (41) and (38) are 
executed for the respective bands Such that the processing of 
each of the bands is performed independently of the other 
bands. When these processings are finished on all the bands, 
the whole processing is completed. 
0332) If the judgment conducted in Step (39) shows that 
there is no flag indicative of existence of the next 4 data, i.e., 
when there is no image data flag 1203 having the value of 
“10” as shown in FIG. 18, the initial 4 data (a (1 being 1 to 
16) of FIG. 17) is expanded by the compression/expansion 
device 19 at a multiplication factor 2, both in the X and Y 
directions, thus forming an enlarged image data as shown in 
FIG. 19B. It is thus possible to avoid printing failure of the 
image data, although the quality of the Synthesized image is 
further impaired because the amount of the data forming the 
image is only 4 that of the original image data. 
0333. Then, if there is any data of display list stored in the 
display list memory 901, Step (38) consolidates the image 
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data formed in Step (40) with the display list and data, and 
performs the printing based on the thus-consolidated data. 
The processings of Steps (40) and (38) are executed for the 
respective bands Such that the processing of each of the 
bands is performed independently of the other bands. When 
these processings are finished on all the bands, the whole 
processing is completed. 

0334. A description will now be given of the relationships 
between the features of the thirty-second, thirty-fourth, 
thirty-Seventh and thirty-ninth aspects of the present inven 
tion, as well as operations of these aspects, with reference to 
FIGS. 22 to 25. 

0335 The thirty-second aspect of the present invention 
pertains to a data processing method for use in printing 
apparatus communicable with an information processing 
apparatus through a predetermined communication medium, 
the method comprising: first storing Step (Step (3) of the 
flow shown in FIG. 22) for dividing printing information 
received from the information processing apparatus into a 
plurality of bands of data and for Storing the bands of data 
in first storage means, and first informing step (Steps (4) and 
(7) of the flow shown in FIG. 22) for informing the 
information processing apparatus of the Status of use of the 
first Storage means. When there is a risk that processing of 
the printing information from the host computer 1500 may 
fail due to restriction in the printing information Storage area 
allocated in the RAM 13 of the printer 2500, the host 
computer 1500 is informed of Such a risk and beforehand 
develops the printing information into image data. The 
printer 2500 receives the thus-developed image data, so that 
the printing information which otherwise cannot be printed 
due to restriction in the memory resource allocation can 
Safely be printed. 

0336. The thirty-third aspect of the present invention 
pertains to a data processing method for use in printing 
apparatus communicable with an information processing 
apparatus through a predetermined communication medium, 
the method comprising: a compressing Step (Step (26) of the 
flow shown in FIG. 24) for compressing, in accordance with 
a predetermined compression protocol, image data received 
from the information processing apparatus, a Second storing 
step (Step (26) of the flow shown in FIG. 24) for storing the 
compressed image data formed in the compressing Step in a 
Second storage means; a Second informing Step (Steps (27) 
and (31) of the flow shown in FIG. 24) for informing the 
information processing apparatus of the Status of use of the 
Second storage means; an expanding step (Steps (37), (40), 
(41) of the flow shown in FIG. 25) for expanding, in 
accordance with a predetermined expansion protocol, the 
compressed image data Stored in the Second Storage means, 
and a printing step (Step (38) of the flow shown in FIG.25) 
for printing the image data which has been expanded by the 
expansion means. It is therefore possible to perform the 
printing of whole image at high degree of quality as pos 
Sible, even when the size of the image data transferred in a 
stepped manner from the host computer 1500 to the printer 
2500 exceeds the size of the image storage area allocated in 
the RAM 13 of the printer 2500, by virtue of the feature that 
the image data which has already been transferred to the 
printer 2500 is stored after compression. 

0337. In accordance with the thirty-fourth aspect of the 
present invention, the data processing method further com 
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prises an interpolating step (Steps (37), (40), (41) of the flow 
shown in FIG. 25) for judging the state of development of 
the compressed image in the Second Storage means and for 
conducting a predetermined interpolation processing on the 
image data expanded by the expansion means, thereby 
restoring the image data. It is therefore possible to perform 
the printing of whole image at high degree of quality as 
possible, even when the size of the image data transferred in 
a stepped manner from the host computer 1500 to the printer 
2500 exceeds the size of the image storage area allocated in 
the RAM 13 of the printer 2500, by virtue of the feature that 
the printing is performed by restoring the original image 
data in accordance with the size of the image data which has 
already been transferred to the printer 2500. 
0338. In accordance with the thirty-seventh aspect of the 
present invention, the computer-readable program further 
comprises: first storing step (Step (3) of the flow shown in 
FIG.22) for dividing printing information received from the 
information processing apparatus into a plurality of bands of 
data and for Storing the bands of data in first Storage means, 
and first informing step (Steps (4) and (7) of the flow shown 
in FIG. 22) for informing the information processing appa 
ratus of the Status of use of the first Storage means. Thus, 
program codes corresponding to the processes shown in 
FIGS. 22 to 25 are stored in a later-mentioned storage 
medium or in the internal memory resource, and the CPU 12 
reads and executes the Stored program codes. This way of 
implementation also falls within the Scope of the present 
invention. 

0339 According to the thirty-eighth aspect of the present 
invention, there is provided a Storage medium Storing a 
computer-readable program, wherein the program com 
prises: a compressing Step (Step (26) of the flow shown in 
FIG. 24) for compressing, in accordance with a predeter 
mined compression protocol, image data received from the 
information processing apparatus, a Second storing Step 
(Steps (26) of the flow shown in FIG. 24) for storing the 
compressed image data formed in the compressing Step in a 
Second storage means; a Second informing Step (Steps (27) 
and (31) of the flow shown in FIG. 24) for informing the 
information processing apparatus of the Status of use of the 
Second storage means, an expanding step (Steps (37), (40) 
and (41) of the flow shown in FIG. 25) for expanding, in 
accordance with a predetermined expansion protocol, the 
compressed image data Stored in the Second Storage means, 
and a printing step (Step (38) of the flow shown in FIG.25) 
for printing the image data which has been expanded by the 
expansion means. Thus, program codes corresponding to the 
processes shown in FIGS. 22 to 25 are stored in a later 
mentioned Storage medium or in the internal memory 
resource, and the CPU 12 reads and executes the stored 
program codes. This way of implementation also falls within 
the Scope of the present invention. 
0340. In accordance with the thirty-ninth aspect of the 
present invention, the computer-readable program further 
comprises an interpolating step (Steps (37), (40) and (41) of 
the flow shown in FIG. 25) for judging the state of devel 
opment of the compressed image in the Second Storage 
means and for conducting a predetermined interpolation 
processing on the image data expanded by the expansion 
means, thereby restoring the image data. Thus, program 
codes corresponding to the processes shown in FIGS. 22 to 
25 are Stored in a later-mentioned Storage medium or in the 
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internal memory resource, and the CPU 12 reads and 
executes the Stored program codes. This way of implemen 
tation also falls within the Scope of the present invention. 
0341. According to these aspects of the invention, in the 
event that processing of printing information transferred 
from the host computer 1500 is expected to fail due to 
restriction in the printing information Storage area allocated 
in the RAM 13 of the printer 2000, the host computer 1500, 
upon receipt of information of the possibility of Such a 
failure, develops the printing information into image data 
and delivers the developed image data to the printer 2500. It 
is therefore possible to print as much as possible the printing 
information which otherwise will fail to be processed due to 
restriction in the memory resource allocation. In addition, it 
is possible to perform the printing of whole image at high 
degree of quality as possible, even when the size of the 
image data transferred in a stepped manner from the host 
computer 1500 to the printer 2500 exceeds the size of the 
image Storage area allocated in the RAM 13 of the printer 
2500, by virtue of the feature that the printing is performed 
by restoring the original image data in accordance with the 
Size of the image data which has already been transferred to 
the printer 2500. 

0342. In the described embodiment, a pair of banding 
buffer memories 903, 904 are used in combination so as to 
Serve as a double buffer which sends data to the printing 
Section 17 to execute the printing. Therefore, in case where 
the data is text/graphics information, the information is read 
from the corresponding band listed in the aforementioned 
display list, and is converted into dot image and developed 
in the banding buffer memory 903 or 904. In the case where 
the printing information is an image data, the position of the 
image data is computed based on the X and Y coordinates 
information 1204 (see FIGS. 18 and 15) of the image data, 
and the portions of the image data in the bands which 
contain the image data are restored in the manner described 
beforehand developed in the banding buffer memory 903 or 
904, so as to be consolidated with the text/graphics data. 
0343. The restoration of the image data is conducted by 
using a work memory 905. The document data synthesized 
on the banding buffer memories 903, 904 in the form of dot 
data is Sent to and printed by the printing Section 17. 
0344) The use of the banding technique described here 
inabove realizes a high throughput. When the document data 
is complicated, the printing information is beforehand devel 
oped into dot image by the host computer before Sent to the 
printer, or the printing information in the form of image data 
is Sent to the printer in a Stepped manner in accordance with 
the Size of the image data. The image data thus transferred 
is Stored after compression. When the memory has become 
full in the midway of the data transfer, the original data is 
restored based on the image data which already has been 
received, in accordance with the size of the image data 
which has already been received. 

0345) Seventh Embodiment 
0346. In the sixth embodiment, preservation and forward 
ing of the image data are conducted by reversibly compress 
ing the image data by mans of the compression/expansion 
device 19. Such reversible compression permits restoration 
of the original data by expansion. This, however, is only 
illustrative and the compression may be conducted irrevers 
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ibly So as to forcibly reduce the image data Size into /4. Such 
irreversible compression provides thinned data when the 
compressed data is expanded into original size. When Such 
irreversible compression is employed, the transfer of the 
image data from the host computer can be completed by a 
Single cycle of transfer operation, although the quality of the 
image data is necessarily impaired. 

0347 Eighth Embodiment 
0348. In the sixth embodiment, the interpolation of image 
is performed in the manner described in connection with 
FIGS. 19A and 19B. This interpolation method, however, is 
only illustrative and the image interpolation may be con 
ducted by a dot-interpolation technique based on the rela 
tionships between the image dots and Surrounding dots. 
Thus, the interpolation may be conducted by using various 
known techniques which are not described. 
0349. A description will now be given of the structure of 
the computer-readable data processing program for use in 
the printing System of the present invention, with Specific 
reference to a memory map shown in FIG. 27. 
0350 FIG. 27 shows a memory map formed in a storage 
medium which Stores the computer-readable data processing 
program for use in the printing System of the present 
invention. 

0351 Although not specifically shown in this Figure, the 
Storage medium may store also information for administrat 
ing programs in the medium, Such as the version informa 
tion, writer information, and So forth, as well as information 
which depends on the OS of the program reader, e.g., a 
computer, Such as icons for identifying and displaying 
programs. 

0352 Data subordinate to the programs also are admin 
istrated by the directory. The Storage medium also may store 
programs for installing various programs on the computer, 
decompressing program for decompressing any compressed 
program to be installed, and So forth. 
0353. The functions shown in FIGS. 20, 21 and FIGS. 22 
to 25 used in the described embodiments may be executed 
by the described System in accordance with programs which 
are installed externally. The present invention is applicable 
also to a case where a group of information including 
programs are Supplied to the output apparatus from a Storage 
medium such as a CD-ROM, flash memory, FD or the like, 
or from an external Storage medium through a network. 
0354) The storage medium storing the Software program 
codes implementing the functions of the described embodi 
ments is Supplied to the System, So that the computer (or 
CPU or MPU) of the system or apparatus reads and executes 
these program codes, whereby the objects of the present 
invention are achieved. 

0355. In such a case, the program codes read from the 
Storage medium implement the novel functions of the 
present invention, So that the Storage medium Storing Such 
program codes constitutes one form of the present invention. 
0356. The storage medium for supplying the program 
codes may be, for example, a floppy disk, a hard disk, an 
optical disk, a magneto-optical disk, a CD-ROM, CD-R, 
magnetic tape, non-volatile memory card, ROM, EEPROM, 
or the like. 
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0357 The storage medium in accordance with the inven 
tion enables the computer to read and execute the program 
codes Stored therein, So as to implement the functions of the 
described embodiments. The Storage medium, however, also 
may be such that an OS (operating System) working on the 
computer conducts part or whole of the processings, in 
accordance with the instructions given by the program codes 
Stored in the medium, thereby implementing the functions of 
the described embodiments. 

0358. Obviously, the arrangement may be such that the 
program codes read from the Storage medium are written in 
a function expansion board loaded on the computer or a 
memory in a function expansion unit connected to the 
computer, so that a CPU of the function expansion board or 
unit conducts part or whole of the processings, in accordance 
with the instructions given by the written program codes, 
thereby implementing the functions of the described 
embodiments. 

0359 The invention may be applied to a system com 
posed of a plurality of devices or apparatuses, or to a 
Stand-alone apparatus. It will be clear that the invention can 
also be accomplished by Supplying Such a System or appa 
ratus with the programs described hereinbefore. In Such a 
case, the Storage medium Storing the Software programs for 
accomplishing the invention is loaded in and read by the 
System or the apparatus, So that the System or the apparatus 
can enjoy the advantages of the present invention. 
0360. Furthermore, the invention may be carried out such 
that a program represented by a Software for accomplishing 
the present invention is down-loaded from a database on the 
network by the operation of a communication program, So 
that a System or apparatus on which the program has been 
down-loaded can enjoy the advantages of the present inven 
tion. 

0361 Although the invention has been described through 
illustration of specific embodiments and forms, it will be 
understood that Such embodiments and forms are only 
illustrative and various changes and modifications may be 
imparted thereto without departing from the Scope of the 
invention which is limited Solely by the appended claims. 
What is claimed is: 

1. A printing apparatus communicable with an informa 
tion processing apparatus through a predetermined commu 
nication medium, comprising: 

first conversion means for converting page-basis printing 
information received from Said information processing 
apparatus into predetermined intermediate code infor 
mation, the conversion being executed on a predeter 
mined band basis, 

first Storage means for Storing, in a first Storage area of a 
memory resource, Said intermediate code information 
obtained through conversion performed by Said first 
conversion means, 

Second conversion means for converting Said intermediate 
code information into image data on a predetermined 
band basis, 

Second Storage means for Storing, in a Second Storage area 
of Said memory resource, a plurality of bands of Said 
image data obtained through conversion performed by 
Said Second conversion means, 
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first judging means for judging whether or not the inter 
mediate code information corresponding to one page 
has been Stored in Said first Storage area; and 

first memory control means operative based on the result 
of judgment conducted by Said first judging means So 
as to cause Said Second conversion means to convert 
Said intermediate code information Stored in Said first 
Storage area on Said predetermined band basis into 
image and to develop the image in Said Second storage 
area, thereby forming a vacant area in Said first Storage 
aca. 

2. A printing apparatus according to claim 1, further 
comprising: 

Second memory control means operative after the preser 
Vation of the vacant area by Said first memory control 
means and operative based on the result of the judg 
ment performed by Said first judging means, So as to 
cause Said Second conversion means to convert into 
image the intermediate code information of a band 
which does not contain image data from among the 
bands of intermediate code information Stored in Said 
first Storage area, and to develop the image into Said 
Second storage area; 

compression means for compressing the output informa 
tion image-developed by Said Second memory control 
means into a predetermined Volume, thereby generating 
compressed output information; and 

third memory control means for causing Said first Storage 
area to Store the compressed output information gen 
erated by Said compression means. 

3. An information processing apparatus communicable 
with a printing apparatus through a predetermined commu 
nication medium, comprising: 

transfer means for transferring to Said printing apparatus 
the page printing information except for image data in 
the page; 

inquiry means for inquiring, after the data transfer per 
formed by Said transfer means, about the size of 
vacancy in an intermediate code information Storage 
area preserved in a memory resource of Said printing 
apparatus, and 

transfer control means for comparing the size of Said 
image data with the size of the vacancy informed by 
Said printing apparatus in response to the inquiry made 
by Said inquiry means, and for controlling the Size of 
the image data to be transferred, based on the result of 
the comparison. 

4. An information processing apparatus according to 
claim 3, wherein Said transfer control means, when judging 
that the Size of the image data exceeds the Size of vacancy, 
compresses Said image data So as to reduce the size of the 
image data to be transferred. 

5. A printing apparatus communicable with an informa 
tion processing apparatus through a predetermined commu 
nication medium, comprising: 

first conversion means for converting page-basis printing 
information received from Said information processing 
apparatus into predetermined intermediate code infor 
mation, the conversion being executed on a predeter 
mined band basis, 
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first Storage means for Storing, in a first Storage area of a 
memory resource, Said intermediate code information 
obtained through conversion performed by Said first 
conversion means, 

Second conversion means for converting Said intermediate 
code information into image data on a predetermined 
band basis, 

Second Storage means for Storing, in a Second Storage area 
of Said memory resource, a plurality of bands of Said 
image data obtained through conversion performed by 
Said Second conversion means, and 

informing means for informing Said information process 
ing apparatus of the Size of vacancy formed in Said first 
Storage area after conversion performed by Said first 
conversion means, in response to an inquiry made by 
Said information processing apparatus about the 
Vacancy size. 

6. A printing System comprising an information process 
ing apparatus and a printing apparatus communicable with 
each other through a predetermined communication 
medium, 

wherein Said printing apparatus comprises: 
first conversion means for converting page-basis print 

ing information received from Said information pro 
cessing apparatus into predetermined intermediate 
code information, the conversion being executed a 
on predetermined band basis, 

first Storage means for Storing, in a first Storage area of 
a memory resource, Said intermediate code informa 
tion obtained through conversion performed by Said 
first conversion means, 

Second conversion means for converting Said interme 
diate code information into image data on predeter 
mined band basis, 

Second Storage means for Storing, in a Second storage 
area of Said memory resource, a plurality of bands of 
Said image data obtained through conversion per 
formed by Said Second conversion means, and 

informing means for informing Said information pro 
cessing apparatus of the Size of vacancy formed in 
Said first Storage area after conversion performed by 
Said first conversion means, in response to an inquiry 
made by Said information processing apparatus 
about the vacancy size; and 

wherein Said information processing apparatus com 
prises: 

transfer means for transferring page printing infor 
mation except for image data in the page, 

inquiry means for inquiring, after the data transfer 
performed by Said transfer means, about the size 
of vacancy in an intermediate code information 
Storage area preserved in Said memory resource of 
Said printing apparatus, and 

transfer control means for comparing the Size of the 
image data with the size of the vacancy informed 
by Said printing apparatus in response to the 
inquiry made by Said inquiry means, and for 
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controlling the size of the image data to be trans 
ferred, based on the result of the comparison. 

7. A printing System according to claim 6, wherein Said 
transfer control means, when judging that the size of the 
image data exceeds the size of vacancy, compresses said 
image data So as to reduce the size of the image data to be 
transferred. 

8. A data processing method for use in a printing appa 
ratus communicable with an information processing appa 
ratus through a predetermined communication medium, Said 
method comprising: 

a first converting Step for converting page-basis printing 
information received from Said information processing 
apparatus into predetermined intermediate code infor 
mation, the conversion being executed on a predeter 
mined band basis, 

a first Storing Step for Storing, in a first Storage area 
preserved in a memory resource, Said intermediate code 
information obtained through the conversion; 

a Second converting Step for converting Said intermediate 
code information Stored in Said first Storage area into 
image data on a predetermined band basis, 

a Second Storing Step for Storing, in a Second Storage area 
preserved in Said memory resource, a plurality of bands 
of Said image data obtained through the conversion 
performed in Said Second converting Step; 

a first judging Step for judging whether or not the inter 
mediate code information corresponding to one page 
has been Stored in Said first Storage area; and 

a third storing Step conducted based on the result of 
judgment conducted by Said first judging means, So as 
to cause Said intermediate code information Stored on 
the predetermined band basis in Said first Storage area 
to be developed into image in Said Second storage area, 
thereby preserving vacant area in Said first Storage area, 
and to Store Subsequent intermediate code data into the 
Vacant area. 

9. A data processing method for use in a printing appa 
ratus according to claim 8, further comprising: 

a Second judging Step conducted after Storage of the 
Subsequent intermediate code information in Said 
vacant area, So as to judge whether or not the interme 
diate code information corresponding to one page has 
been Stored in Said first Storage area; 

a fourth Storing Step conducted based on the result of the 
judgment performed in Said Second judging Step, So as 
to develop into image the intermediate code informa 
tion of a band which does not contain image data from 
among the bands of intermediate code information 
Stored in Said first Storage area, and to Store the devel 
oped image in Said Second storage area; 

compressing Step for compressing the image-developed 
output information into a predetermined Volume, 
thereby generating compressed output information; and 

a fifth Storing Step for Storing Said compressed output 
information in Said first Storage area. 

10. A data processing method for use in a printing System 
comprising an information processing apparatus and a print 
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ing apparatus communicable with each other through a 
predetermined communication medium, Said method com 
prising: 

a first transferring Step for transferring first printing 
information formed by removing image data from 
one-page printing information to be transferred; 

a first converting Step for converting, on a predetermined 
band basis, the first printing information received from 
Said information processing apparatus into a predeter 
mined intermediate code information; 

a first Storing Step for Storing Said intermediate code 
information obtained through the conversion in a first 
Storage area preserved in a memory resource; and 

an informing Step for informing, after the Storage of Said 
intermediate code information in Said first Storage area, 
Said information processing apparatus of the size of 
vacancy in Said first Storage area, in response to an 
inquiry given by Said information processing apparatus. 

11. A data processing method for use in a printing System 
according to claim 1, further comprising: 

judging Step for comparing the size of the image data to 
be transmitted with the size of vacancy informed by 
Said printing apparatus, 

reducing Step for reducing the size of the image data to be 
transferred based on the result of the judgment; and 

a Second transferring Step for transferring the reduced 
image data to Said printing apparatus. 

12. A Storage medium Storing a computer-readable pro 
gram, Said computer-readable program comprising: 

a first converting Step for converting page-basis printing 
information received from an information processing 
apparatus into predetermined intermediate code infor 
mation, the conversion being executed on a predeter 
mined band basis, 

a first Storing Step for Storing, in a first Storage area 
preserved in a memory resource, Said intermediate code 
information obtained through the conversion; 

a Second converting Step for converting Said intermediate 
code information Stored in Said first Storage area into 
image data on a predetermined band basis, 

a Second storing Step for Storing, in a Second Storage area 
preserved in Said memory resource, a plurality of bands 
of Said image data obtained through the conversion 
performed in Said Second converting Step; 

a first judging Step for judging whether or not the inter 
mediate code information corresponding to one page 
has been Stored in Said first Storage area; and 

a third Storing Step conducted based on the result of 
judgment conducted by Said first judging means, So as 
to cause Said intermediate code information Stored on 
the predetermined band basis in Said first Storage area 
to be developed into image in Said Second storage area, 
thereby preserving vacant area in Said first Storage area, 
and to Store Subsequent intermediate code data into the 
Vacant area. 

13. A Storage medium Storing a computer-readable pro 
gram, according to claim 12, wherein Said computer pro 
gram further comprises: 
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a Second judging Step conducted after Storage of the 
Subsequent intermediate code information in Said 
vacant area, So as to judge whether or not the interme 
diate code information corresponding to one page has 
been Stored in Said first Storage area; 

a fourth Storing Step conducted based on the result of the 
judgment performed in Said Second judging Step, So as 
to develop into image the intermediate code informa 
tion of a band which does not contain image data from 
among the bands of intermediate code information 
Stored in Said first Storage area, and to Store the devel 
oped image in Said Second storage area; 

compressing Step for compressing the image-developed 
output information into a predetermined Volume, 
thereby generating compressed output information; and 

a fifth Storing Step for Storing Said compressed output 
information in Said first Storage area. 

14. A Storage medium Storing a computer-readable pro 
gram, Said computer program comprising: 

a first transferring Step for transferring first printing 
information formed by removing image data from 
one-page printing information to be transferred; 

a first converting Step for converting, on a predetermined 
band basis, the first printing information received from 
Said information processing apparatus into a predeter 
mined intermediate code information; 

a first Storing Step for Storing Said intermediate code 
information obtained through the conversion in a first 
Storage area preserved in a memory resource; and 

an informing Step for informing, after the Storage of Said 
intermediate code information in Said first Storage area, 
Said information processing apparatus of the size of 
vacancy in Said first Storage area, in response to an 
inquiry given by Said information processing apparatus. 

15. A Storage medium Storing a computer-readable pro 
gram according to claim 14, wherein Said computer program 
further comprises: 

judging Step for comparing the size of the image data to 
be transmitted with the size of vacancy informed by 
Said printing apparatus, 

reducing Step for reducing the Size of the image data to be 
transferred based on the result of the judgment; and 

a Second transferring Step for transferring the reduced 
image data to Said printing apparatus. 

16. An information processing apparatus capable of per 
forming, through a predetermined communication medium, 
band communication with a printing apparatus having a 
memory resource divided to provide band areas each of 
which being capable of developing an image therein, Said 
information processing apparatus comprising: 

developing means for acquiring memory resource use 
Status information delivered by Said printing apparatus 
and for developing printing information which has been 
transferred to Said printing apparatus into image data of 
a form which can be outputted by Said printing appa 
ratus, and 

transfer control means for transferring the image data 
developed by Said developing means to Said printing 
apparatuS. 
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17. An information processing apparatus according to 
claim 16, further comprising: 

data processing means for acquiring information concern 
ing image data development area size allocated in Said 
memory resource of Said printing apparatus, comparing 
based on the acquired information the image data 
development area Size with the total Size of the image 
data to be transferred, and for adjusting the size of the 
image data to be transferred to Said printing apparatus 
based on the result of the comparison, thereby gener 
ating transfer data to be transferred by Said transfer 
control means. 

18. An information processing apparatus according to 
claim 17, wherein Said transfer control means transferS Said 
image data in a dividing manner in a plurality of transfer 
cycles. 

19. An information processing apparatus according to 
claim 18, wherein Said transfer control means Suspends the 
transfer of image data to Said printing apparatus, depending 
on the memory resource use Status acquired from Said 
printing apparatus during the dividing transfer of the image 
data. 

20. An information processing apparatus according to 
claim 18, wherein Said data processing means extracts 
non-overlapping pixel data in a stepping manner from Said 
image data and generates Said transfer data based on the 
extracted pixel data. 

21. A printing apparatus communicable with an informa 
tion processing apparatus through a predetermined commu 
nication medium, comprising: 

first Storage means for dividing printing information 
received from Said information processing apparatus 
into a plurality of bands of data and for Storing the 
bands of data; and 

first informing means for informing Said information 
processing apparatus of the Status of use of Said first 
Storage means. 

22. A printing apparatus communicable with an informa 
tion processing apparatus through a predetermined commu 
nication medium, comprising: 

compression means for compressing, in accordance with 
a predetermined compression protocol, image data 
received from Said information processing apparatus, 

Second Storage means for Storing the compressed image 
data formed by Said compression means, 

expansion means for expanding, in accordance with a 
predetermined expansion protocol, the compressed 
image data Stored in Said Second storage means, and 

printing means for printing the image data which has been 
expanded by Said expansion means. 

23. A printing apparatus according to claim 22, further 
comprising Second informing means for informing Said 
information processing apparatus of the Status of use of Said 
Second storage means. 

24. A printing apparatus according to claim 22, further 
comprising interpolation means for judging the State of 
development of the compressed image in Said Second Stor 
age means and for conducting a predetermined interpolation 
processing on the image data expanded by Said expansion 
means, thereby restoring the image data. 
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25. A printing System comprising an information process 
ing apparatus and a printing apparatus having a memory 
resource divided to provide band areas each of which being 
capable of developing an image therein, Said information 
processing apparatus and Said printing apparatus being 
capable of band-communicating with each other through a 
predetermined communication medium, 

wherein Said information processing apparatus comprises: 
developing means for acquiring memory resource use 

Status information delivered by Said printing appa 
ratus and for developing printing information which 
has been transferred to Said printing apparatus into 
image data of a form which can be outputted by Said 
printing apparatus, and 

transfer control means for transferring the image data 
developed by Said developing means to Said printing 
apparatus, and 

wherein Said printing apparatus comprises: 
first Storage means for dividing printing information 

received from Said information processing appa 
ratus into a plurality of bands of data and for 
Storing the bands of data; 

first informing means for informing Said information 
processing apparatus of the Status of use of Said 
first Storage means, 

compression means for compressing, in accordance 
with a predetermined compression protocol, 
image data received from Said information pro 
cessing apparatus, 

Second storage means for Storing the compressed 
image data formed by Said compression means, 

expansion means for expanding, in accordance with 
a predetermined expansion protocol, the com 
pressed image data Stored in Said Second Storage 
means, and 

printing means for printing the image data which has 
been expanded by Said expansion means. 

26. A printing System according to claim 25, wherein Said 
information processing apparatus comprises: 

data processing means for acquiring information concern 
ing image data development area size allocated in Said 
memory resource of Said printing apparatus, comparing 
based on the acquired information the image data 
development area Size with the total size of the image 
data to be transferred, and for adjusting the size of the 
image data to be transferred to Said printing apparatus 
based on the result of the comparison, thereby gener 
ating transfer data to be transferred by Said transfer 
control means. 

27. A printing System according to claim 26, wherein Said 
transfer control means transferS Said image data in a dividing 
manner in a plurality of transfer cycles. 

28. An information processing apparatus according to 
claim 27, wherein Said transfer control means Suspends the 
transfer of image data to Said printing apparatus, depending 
on the memory resource use Status acquired from Said 
printing apparatus during the dividing transfer of the image 
data, and wherein Said printing apparatus further comprises 
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Second informing means for informing Said information 
processing apparatus of the Status of use of Said Second 
Storage means. 

29. A printing System according to claim 26, wherein Said 
data processing means extracts non-overlapping pixel data 
in a Stepping manner from Said image data and generates 
Said transfer data based on the extracted pixel data, and 
wherein Said printing apparatus further comprises interpo 
lation means for judging the State of development of the 
compressed image in Said Second Storage means and for 
conducting a predetermined interpolation processing on the 
image data expanded by Said expansion means, thereby 
restoring the image data. 

30. A data processing method for use in an information 
processing apparatus capable of performing, through a pre 
determined communication medium, band communication 
with a printing apparatus having a memory resource divided 
to provide band areas each of which being capable of 
developing an image therein, Said method comprising: 

a developing Step for acquiring memory resource use 
Status information delivered by Said printing apparatus 
and for developing printing information which has been 
transferred to Said printing apparatus into image data of 
a form which can be outputted by Said printing appa 
ratus, and 

a first transferring Step for transferring the image data 
developed by Said developing means to Said printing 
apparatuS. 

31. A data processing method for use in an information 
processing apparatus according to claim 30, further com 
prising: 

a data processing Step for acquiring information concern 
ing image data development area size allocated in Said 
memory resource of Said printing apparatus, comparing 
based on the acquired information the image data 
development area Size with the total Size of the image 
data to be transferred, and for adjusting the size of the 
image data to be transferred to Said printing apparatus 
based on the result of the comparison, thereby gener 
ating transfer data to be transferred; and 

a Second transferring Step for transferring the transfer data 
in a dividing manner in a plurality of transfer cycles. 

32. A data processing method for use in printing apparatus 
communicable with an information processing apparatus 
through a predetermined communication medium, Said 
method comprising: 

first Storing Step for dividing printing information 
received from Said information processing apparatus 
into a plurality of bands of data and for Storing the 
bands of data in first Storage means, and 

first informing Step for informing Said information pro 
cessing apparatus of the Status of use of Said first 
Storage means. 

33. A data processing method for use in printing apparatus 
communicable with an information processing apparatus 
through a predetermined communication medium, Said 
method comprising: 

a compressing Step for compressing, in accordance with a 
predetermined compression protocol, image data 
received from Said information processing apparatus, 
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a Second storing Step for Storing the compressed image 
data formed in Said compressing Step in a Second 
Storage means, 

a Second informing Step for informing Said information 
processing apparatus of the Status of use of Said Second 
Storage means, 

an expanding Step for expanding, in accordance with a 
predetermined expansion protocol, the compressed 
image data Stored in Said Second storage means, and 

a printing Step for printing the image data which has been 
expanded by Said expansion means. 

34. A data processing method for use in a printing 
apparatus according to claim 33, further comprising an 
interpolating Step for judging the State of development of the 
compressed image in Said Second Storage means and for 
conducting a predetermined interpolation processing on the 
image data expanded by Said expansion means, thereby 
restoring the image data. 

35. A Storage medium Storing a computer-readable pro 
gram, Said computer program comprising: 

a developing Step for acquiring memory resource use 
Status information delivered by Said printing apparatus 
and for developing printing information which has been 
transferred to Said printing apparatus into image data of 
a form which can be outputted by Said printing appa 
ratus, and 

a first transfer Step for transferring the image data devel 
oped by said developing means to said printing appa 
ratuS. 

36. A Storage medium Storing a computer-readable pro 
gram according to claim 35, wherein Said computer program 
further comprises: 

a data processing Step for acquiring information concern 
ing image data development area size allocated in Said 
memory resource of Said printing apparatus, comparing 
based on the acquired information the image data 
development area Size with the total size of the image 
data to be transferred, and for adjusting the size of the 
image data to be transferred to Said printing apparatus 
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based on the result of the comparison, thereby forming 
transfer data to be transferred; and 

a Second transferring Step for transferring the transfer data 
in a dividing manner in a plurality of transfer cycles. 

37. A Storage medium Storing a computer-readable pro 
gram, wherein Said computer program further comprises: 

first Storing Step for dividing printing information 
received from Said information processing apparatus 
into a plurality of bands of data and for Storing the 
bands of data in first Storage means, and 

first informing Step for informing Said information pro 
cessing apparatus of the Status of use of Said first 
Storage means. 

38. A Storage medium Storing a computer-readable pro 
gram, wherein Said program comprises: 

a compressing Step for compressing, in accordance with a 
predetermined compression protocol, image data 
received from Said information processing apparatus, 

a Second storing Step for Storing the compressed image 
data formed in Said compressing Step in a Second 
Storage means, 

a Second informing Step for informing Said information 
processing apparatus of the Status of use of Said Second 
Storage means, 

an expanding Step for expanding, in accordance with a 
predetermined expansion protocol, the compressed 
image data Stored in Said Second storage means, and 

a printing Step for printing the image data which has been 
expanded by Said expansion means. 

39. A Storage medium Storing a computer-readable pro 
gram according to claim 38, wherein Said program further 
comprises an interpolating Step for judging the State of 
development of the compressed image in Said Second Stor 
age means and for conducting a predetermined interpolation 
processing on the image data expanded by Said expansion 
means, thereby restoring the image data. 
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