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PICTURE IMAGE FORMING APPARATUS    



This invention relates to an image forming apparatus for use in a page
printer.      JP-A-63 058 536 discloses a microcomputer system which has
stored an operating kernel in a ROM and additional routines in further
ROMs, one of which being selectable by a switch. A prior art picture image
forming apparatus for use in a page printer is shown in a block diagram in
Fig. 1. As shown, the prior art picture image forming apparatus for use in
a printer comprises a central processing unit (CPU) 41, a working memory
(RAM) 47 for CPU 41, a memory (frame memory) 42 storing a picture image, a
memory (font ROM) 43 storing data of characters, a memory (program ROM) 44 



storing instructions to the CPU, a communication circuit 45 for controlling
communication with external devices, not shown, and a video converting
circuit 46 for sending the picture image data in the frame memory 42 to the
character printing member of the printer. Reference numeral 48 represents
an expanding ROM. When the character code sent from the communication
circuit 45 is recognized, the CPU 41 searches out the picture image data of
a character corresponding to that code from the font ROM. The picture image
data is then transferred to the frame memory 42 from font ROM 43. This
operation is repeated by the number of characters contained in one page,
whereby the frame memory 



42 stores a picture image data to be printed. Finally the printing image
data in the frame memory 42 is sent to a printing mechanism, not shown, of
the printer through video converting circuit 46 so that the picture image
data are printed on a sheet of paper.      All processings described above
are performed by CPU 41 executing the instructions stored in the program
ROM 44. As a consequence, when the content of the program ROM 44 is changed
the realizable function of the printer can be changed. Prior to this
invention, a program ROM has been used wherein the stored content cannot be
changed readily.  



2        There are several different types of code systems of data sent to
the printer so that the method of processing 



the data differs corresponding to the code system. As above described, the
prior art printer utilizes a program ROM whose content cannot be changed
readily. Consequently in the prior art apparatus, for the purpose of
selectively adopting any one of many different processing methods,
processing methods different from that in the program ROM 44 are stored in
expansion ROM 48.      This prior art method has the following
disadvantages. When a second processing method is selected, in addition to
the ROM corresponding to the second method, it is necessary to provide a
surplus program ROM corresponding to a first processing method which is not
used. In other words, memory 



devices become redundant.                       SUMMARY OF INVENTION
According to this invention, in order to solve the above-mentioned problem,
there is provided an image forming apparatus according to claim 1.   



BRIEF DESCRIPTION OF THE DRAWINGS        In the accompanying drawings :
Fig. 1 is a block diagram showing a prior art apparatus;      Fig. 2 is a
block diagram showing the outline of the construction of one embodiment of
this invention;      Fig. 3 is a chart showing the construction of the font
and program ROMs shown in Fig. 1;      Fig. 4 is a chart showing the
construction of the 



operation RAM 47 shown in Fig. 1;      Fig.5 is a block diagram showing the
functions of the CPU shown in Fig. 1;                                    3 



Fig. 6 is a flow chart showing the processings of the CPU when a source
switch is closed; and     Fig. 7 is a flow chart showing the processings of
the CPU when the method of processing is charged.         DESCRIPTION OF
THE PREFERRED EMBODIMENT     The outline of the construction of a preferred
embodiment of this invention is shown in Fig. 2. The CPU 11 is connected to
a font and program ROM 12, a working RAM 13, a communication circuit 14, a
frame memory 15, a 



video converting circuit 16 and an EEPROM 17 via a bus line 18. Among these
elements, as the communication circuit 14 and- video converting circuit 16
may be used elements similar to those used in the prior art. However, a
prior art expansion ROM 48 is not employed.     In the font and program ROM
12 are stored not only font data of characters but also small size programs
obtained by compressing programs describing several different processing
methods corresponding to several different code systems, respectively, and
a converting program for expanding the compressed programs to the original
programs. The chart shown in Fig. 3 shows the 



construction of the font and program ROM 12. An area 21 shown in Fig. 3
stores a compressed program of the processing method 1, an area 22 stores a
compressed program of the processing method 2, area 23 stores a converting
program for expanding the compressed programs, and area 24 stores font
data.     A portion of the working RAM 13 acts as a program RAM into which
the processing program in the original state obtained by expanding the
compressed program is written and in which the original processing program
is executed. Fig. 4 is a chart showing the construction of the working RAM
13.  Area 31 represents a program RAM 



storing the program of a data processing method obtained by expansion,
whereas area 32 is used as a working RAM for the CPU.
4 



The EEPROM 17 stores an identification code representing the method of
processing now being used.      Fig. 5 shows the construction and
performance of CPU 11 which includes a processing method judging member
111, a program expanding member 112 and a main processing member 113.
The processing method judging member 111 accesses to the EEPROM 17 when the
power switch of the printer 51 is turned on and when a predetermined
operation for changing the processing method is made in the operating panel
52. 



When the power switch is turned on the processing method judging member 111
reads out an identification code from EEPROM 17 so as to judge that what
processing method is now being used. When the processing method is changed
by the operation in the operating panel 52, the processing method judging
member 111 changes the identification code stored in the EEPROM 17 to a
code designating another processing method.     The processing method
judging member 111 informs the processing method which has been judged or
changed in a manner described above to the program expanding member 112
which reads the compressed program of the informed 



method of processing from the font and program ROM 12 and then expands the
compressed program to the original state according to a conversion program
and then writes the expanded program into a program RAM area 31 of RAM 13.
Upon completion of the writing the expanded processing program into RAM 13,
the program expanding member 112 informs to the main processing member 113
that the writing has completed. In response to this information, the main
processing member 113 comes into a state in which it can receive the
printing data sent from the host device via the communication circuit 14.
Under this condition, when a 



printing data is sent from the host device, the main processing member 113
prepares the picture image data according to the processing program in the
program RAM area 31 of RAM 13 and then writes the         



5  picture image data into the frame memory 15. Concurrently therewith,
the main processing member 113 controls the video converting circuit 16 for
transferring the picture image data in the frame memory 15 to the printing
mechanism so as to effect printing.      Fig. 6 shows a flow chart showing
the sequence of operations executed by CPU 11 at turning on of the power
switch. When the power switch is turned on, at steps S1 and  S2,  an
identification  code  showing  the  present processing method is read out
from EEPROM 17 and supplied 



to CPU 11 so as to judge the present processing method, at  step  S3.  When
the present  processing method  is judged, at steps S4 and S6, the present
processing method is designated and the converted program is started;
whereby  the  converted  program  is  executed.   As  a consequence, the
compressed program of the present processing method is read out from the
font and program ROM 12 and then expanded to the original program.   The
original processing program thus obtained is written into the program RAM
area 31 of the working RAM 13 at steps S5 and S8.  After completing the
writing of all processing programs into RAM area 31, the processing program
in RAM 



13 is started at step S8.     Fig. 7 is a flow chart showing the sequence
of operations of the CPU 11 when a request for changing the method of
processing is applied to the CPU 11 by the operation in the operating panel
after the printer has begun its operation by the power-on. For example,
when a request is issued for changing the processing method from 1 to 2,
the CPU 11 changes already written identification code of the processing
method 1 in the EEPROM 17 to that of  the processing method  2,  and then
designates  the processing method 2 and start the exchange program, at
steps S11-S13. Accordingly, a compressed program of the 



processing method 2 is read out from the ROM 12 and is then expanded and
written into the operating RAM 13 at step S14. After completion of this
writing, the program                                    6 



of the processing method 2 in RAM 13 is started at step S15.       As above
described, according to this invention the quantity of memory corresponding
to the prior art program ROM and the expanding ROM can be reduced. Assuming
that the reduction efficiency caused by the compression of the program is
70% and that the number of processing methods is two, the following
equation holds: 



2 - (2 x 0.7) = 0.6 This equation means that the quantity of the memory can
be reduced by 30%. Generally stating, in many cases, the size of the
program of a page printer amounts to several mega bytes. According to this
invention it is possible to reduce several hundreds kilo bytes.        It
should be understood that the invention is not limited to the embodiment
described above and that various changes and modifications can be made
without departing from the scope of this invention as defined in the
claims. 



CLAIMS 



1.  An image forming apparatus comprising:      a central processing unit
(11) for executing a program      processing font data for forming an
image;      compressed program memory means (12) storing a plurality
of compressed programs obtained by respectively      compressing a
plurality of original programs representing      image processing methods
of various types, said      compressed program memory means (12) being a
read only      memory; 



expanding program memory means (13);      selecting means (17, 111) for
selecting a single image      processing method out of said plurality of
processing      methods; and      expanding means for reading out a
compressed program      corresponding to said selected image processing
method,      then expanding said compressed program thereby obtaining
an expanded program corresponding to the original program,      and storing
said expanded program into said expanded      program memory means (13);
said central processing unit being arranged for accessing      and
executing said expanded program for forming an image. 



2.   The apparatus according to claim 1 which further comprises
conversion program memory means (23) storing a conversion      program
representing a method of expanding said compressed      program into said
expanded       



8         program;     said expanding means executing said conversion
program     for effecting said expanding.   



3.  The apparatus according to claim 2 wherein said expanding     means is
included in said central processing unit.   4.  The apparatus according to
claim 2 or 3 wherein said     conversion program memory means is included
in said read     only memory.   5.  The apparatus according to claim 1
which further     comprises non-volatile identification information memory
means (17) for storing an identification information 



representing either one of said plurality of image     processing methods;
said selecting means selecting one of said processing     methods
represented by said identifying information     stored in said identifying
information memory means when     a power switch of said image processing
apparatus is     turned on.   6.  The apparatus according to claim 5
further comprising      input means for inputting a request for changing
said      selected image processing method, 



said selecting means changing said identifiying      information in said
identifying information memory means      and selecting one processing
method corresponding to said      changed identifying information.    




