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PICTURE IMAGE FORMING APPARATUS

This invention relates to picture image forming
apparatus for use in a page printer. .

5 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

10 (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

15 ‘sending the picture image data in the frame memory 42 to

the character printing member of the printer. A

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

20 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

25 data to be printed. Finally the picture 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.

30 All processings described above performed by CPU 41

executing the instructions stored in the program ROM 44,

As a consequence, where 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

35 used wherein the stored content can not be changed

readily.
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This invention relates to an image form ng apparatus for use in a page
printer. JP-A-63 058 536 discl oses a m croconputer sys&ﬁgg
stored an operating kernel in a ROMand additional routines
ROMs, one of which being selectable by a switch. A prior art
form ng apparatus for use in a page printer is shown in a b
Fig. 1. As shown, the prior art picture inmage form ng apparatus for use |n
a printer conprises a central processing unit (CPU 41, a working nenory
(RAM) 47 for CPU 41 menory (franme penory) 42 storing a picture inage, a

memory (font ROV 4"‘:'31"%{%@‘?1% Y &r 3t @hg?fﬁEFBFstYBeﬁe r FO08r SFEHATRONE 44

data sent to the printer so that the method of processing

a en ﬁeplaced

the data differs corresponding to the code system. As

above described, the prior art printer utilizes a program
5 ROM whose <content can not 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
10 4s8. .

This prior art method has the following
disadvantages. More particularly, where a second
processing method is selected, in addition to the ROM
corresponding to the second method, it is necessary to

15 ‘provide a surplus program ROM corresponding to a first
processing method which is not used. In other words,
memory devices redundant.

SUMMARY OF THE INVENTION
According to this invention, in order to solve the

20 above-mentioned problem, there is provided picture image
forming apparatus using a program ROM whose content can
be changed easily, in which programs determining the
methods of processing are compressed to decrease their
size and stored in the program ROM.

25 BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 1is a block diagram showing prior art
apparatus;
Fig. 2 is a block diagram showing the outline of the
30 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;
35 Fig. 5 is a block diagram showing the functions of
the CPU shown in Fig. 1;
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stofing instructions to the CPU, a communication circuit 45 for controlling
communi cation with external devices, not shown, and a video converting
circuit 46 for sending the picture imge déga.ln the frame nenory 42 to the
character printing nenber of the printer. Reference nuneral 48 represents
an expandi ng ROM When the character code sent fromthe conmunication
circuit 45 is recogni zed, the CPU 41 searches out the picture inmage data of
a character corresponding to that code fromthe font ROM The picture inage
data is then transferred to the frame nenory 42 fromfont ROM 43, This
operation is repeat®d@ bybt A& riunbépvwofchaidy aghevingohd rRECTASBRRIPas
whereby the fra{e d®Mfden a source switch is closed; and
Fig. 7 is a flow chart showing the proce551ngs of
the CPU when the method of processing is charged.
5 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

10 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.

15 - 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

20 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 1in Fig. 3 stores a compressed program of the
processing method 1, an area 22 stores a compressed

25 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

30 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

35 by expansion, whereas area 32 is used as a working RAM
for the CPU.
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42 stores a picture image data to be printed. Finally the printing inmge

data in the frane nennr I S t to a printing nechani sm not shown, of
the printer throu ng circuyt 46 so that the picture inmage
data are printed (():;HI per. Al'l processings described above
are perfornmed by [ 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

i nvention, a prograrrn1 ROM has _been _used wherein the toreg,cont,ent cannot be
changed readily. EEPROM 17 stores an 1ldentification 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,
5 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

10 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

15 “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

20 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

25 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

30 the writing has completed. In response to this
information, the main processing member 113 becomes 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

35 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

THIS SHEET HAS BEEN
REPLACED




'2 . There are several different types of code systens of data sent to.
the printer so that the nethod of processing This Sheet Has Been Replaced

5 LTI III

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
5 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 62, an identification code showing the present

10 processing method is read out from EEPROM 17 and supplied
to CPU 11 so as to judge the present processing method,
at step 8S3. When the present processing method is
judged, at steps S4 and S6, the present processing method

. is designated and the converted program is started;

15 “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

20 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 1is a flow chart showing the sequence of

25 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

30 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

35 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
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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 appagatus, for the purpose of

sel ectively adopting any one of nmany different processing nethods,
processing nethods different fromthat in the program ROM 44 are stored in
expansi on ROM 48. This prior art nmethod has the follow ng

di sadvant ages. When a second processing nethod is selected, in addition to
the ROM corresponding to the second nmethod, it is necessary to provide a
sur pl us prognmﬁﬁ(ﬁh@oprespéﬁdmmgmaihpd|25%npR6&e§§rxﬁnethauedhathaﬁﬁnun
used. In other gp¢ds, nenory

As above described, according to this invention the
guantity of memory corresponding to the prior art-program
5 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

10 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.

15 ~ 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 the true spirit and scope of this invention.

20

25

30 This Sheet Has Been Repl
[T

35

i 1 ;51111‘“\3121[\'
REPL ACED
e —————




devi ces becone redundant . SUMVARY OF | NVENTI ON
According to this invention, in order to solve the above- nentloned problen]
there is provided an i mage forn1ng apparatus according to cIa|n11 -
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1. Picture image forming apparatus comprising:

a central processing unit for executing a
processing program representing a processing method for
forming a picture image;

compressed program memory means for storing a
plurality of compressed programs obtained by respectively
compressing a plurality of ©processing programs
representing processing methods of various types;

selecting means for selecting a .single
processing method out of said plurality of processing
methods; and

expanding means for reading out said compressed

. program corresponding to said selected processing method,
"then expanding said compressed program for obtaining a
corresponding processing program;

said expanded processing program being executed
by said central processing unit.

2, The apparatus according to claim 1 which further
comprises converted program memory means storing said
converted program representing a method of conversion for
expanding said compressed program to form said processing
program;

said expanding means executing said converted
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 1, 2 or 3

further comprising processing program memory means
accessible by said central processing unit and for

storing a processing program obtained as a result of said
expansion.
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BRI EF DESCRI PTI ON OF THE DRAW NGS In the acconpanyi ng draw ngs

Fig. 1 is a block diagram showi ng a prior art apparatus; Fig. 2is a
bl ock di agram showi ng the outline of the cgnstruction of one enbodi nent of
this invention; Fig. 3 is a chart showi ng the construction of the font
and program ROMs shown in Fig. 1; Fig. 4 is a chart show ng the
construction of the

5. The apparatus according to claim 1 which further
comprises non-volatile identification information memory
means for storing an identification information
representing either one of said plurality of prdcessing
methods; |

said selecting means selecting one of said
processing methods represented by said identifying
information stored in said identifying information mémory
means when a power switch of said picture image apparatus

is turned on. ‘

6. The apparatus according to c¢laim 5 further
comprising input means for inputting a request for
. changing said selected processing method,
' said selecting means changing said identifying
information in said identifying information memory means
and selecting one processing method corresponding to said
changed identifying information.
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operation RAM 47 shown in Fig. 1; Fig.5 is a block diagram show ng the
functions of the CPU shown in Fig. 1; 3

. 9

ABSTRACT OF THE DISCLOSURE
In picture image forming apparatus for executing

a processing program indicating a method of processing
for forming a picture image, there are provided a~program
5 ROM 12 storing a plurality of compressed programs
obtained by compressing a plurality of processing
programs respectively indicating processing methods of a
plurality of types, a processing method judging member
111 selecting one processing method among the plurality
10 of processing methods, and a program expansion member 112
for reading out a compressed program corresponding to the
selected processing method from a program ROM 12 and then
expands read out compressed program to obtain a
. corresponding processing program. The processing program
15 "31 obtained as a result of expanding is executed by the
central processing unit 11.
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switch is closed,
t he CPU when the net hod of processin
THE PREFERRED ENMBODI MENT

and Fig. 7 1s

The out

Fig. 6 is a flow chart show ng the processings of the CPU when a source

a flow chart show ng the processings of
DESCRI PTI ON OF
line of the construction of a preferred
enbodi nent of this invention is showm in Fig. 2. The CPU 11 is connected to
a font and program ROM 12,
frame nenory 15, a

g is charged.

a working RAM 13, a communication circuit 14, a
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" video converting circuit 16 and an/EEPRONI17 via a bus line 18. Anbng these
el emrents, as the communication circuit 14 and- video converting circuit 16
may be used elenents sinilar to those used in the prior art. However, a
prior art expansion ROM 48 is not enpl oyed. In the font and program ROV
12 are stored not only font data of characters but also small size prograns
obt ai ned by conpressing prograns describing several different processing
net hods corresponding to several differepy,code systens, respectively, and
a converting programfor expandi ng the conpressed prograns to the original
prograns. The chart shown in Fig. 3 shows the

{
cCPU
18
12 17
\ { ‘
FONT AND EEP
PROGRAM
PROC ROM
13 15
{ {
WORKING FRAME
RAM MEMORY
(PROGRAM
RAM)
14 16
( {
COMMUNICATION gg?\flf\?ER SION
CIRCUIT CIRCUIT

FI1G.2
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construction of the font and program ROM 12. An area 21 shown in Fig. 3
stores a conpressed program of the processing nethod 1, an area 22 stores a
conpressed program of the processing nethod 2, area 23 stores a converting
program for expandi ng the conpressed prograns, and area 24 stores font

dat a. A portion of the working RAM 13 acts as a program RAM i nto which
the processing programin the original state obtained by expanding the
conpressed programis witten and in whi %h %he ori ginal processing program
is executed. Fig. 4 is a chart showing t J onstruction of the working RAM
13. Area 31 represents a program RAM

12

~

PROGRAM OF PROCESSING

METHOD | o]
(IN COMPRESSED STATE) T

PROGRAM OF PROCESSING
METHOD 2 22

(IN COMPRESSED STATE)

CONVERTION (COMPRESS

-EXPAND) PROGRAM 23

\

FONT DATA

FIG.3
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s=tor.i ng the program of a data processi ng net hod obtai ned by expansion,
whereas area 32 is used as a working RAM for the CPU.
4

v

4/7

13

/

PROGRAM OF PRESENT
PROCESSING METHOD

( PROGRAM RAM ) 31

WORKING RAM
FOR CPU
32

FIG.4
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Jhe EEPROM 17 stores an identification code representing the nethod of
processi ng now bei ng used. Fig. 5 shows the construction and
performance of CPU 11 which includes a processing nmethod judgi ng nenber
411, a program expandi ng nenber 112 and a main processing nenber 113.

The processing nethod judgi ng nenber 111 accesses to the EEPROM 17 when the
power switch of the printer 51 is turned on and when a predeterm ned
operation for changing the processing ng%pgd is made in the operating panel
52.
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When the power switch is turned on the processing nethod judgi ng menber 111
reads out an identification code from EEPROM 17 so as to judge that what
processi ng nethod is now bei ng used. Wien the processing nmethod is changed
by the operation in the operating panel 52, the processing nmethod judging
menber 111 changes the identification code stored in the EEPROM 17 to a
code desi gnating anot her processing nethod. The processi ng nethod
judgi ng menber 111 inforns the processing nmethod whi ch h&ks Hheeklag Replacsd
changed in a manner described above to t 7brogran1expandi"||

whi ch reads the conpressed program of the inforned

POWER ON  |—°S1

|
READ OUT
IDENTIEYING CODE |— S2
OF PRESENT
PROCESSING

METHOD FROM
EEPROM 17

IS PROCESSING
METHOD 17?

sS4 S6
st [
DESIGNATE DESIGNATE
PROCESSING PROCESSING
METHOD | AND START METHOD 2 AND START
CONVERSION CONVERSION
PROGRAM PROGRAM
l ~—S5 | (S7
EXECUTE EXECUTE GCONVERSION
CONVERSION
PROGRAM TO PROGRAM TO
EXPAND PROGRAM EXPAND PROGRAM OF
oF PROCESSING PROCESSING METHOD
2 AND WRITE
“V’\',ERT_:_?DE )'( :X’B?DED EXPANDED PROGRAM
IN RAM 13
PROGRAM IN
RAM |3

START PROGRAM
IN RAM (3

FIG. 6



Jret hod of processing fromthe font and program ROM 12 and t hen expands the
conpressed programto the original state according to a conversion program
and then wites the expanded programinto a program RAM area 31 of RAM 13.
4pon conpl etion of the witing the expanded processing programinto RAM 13,
t he program expandi ng nmenber 112 infornms to the main processing nenber 113.
that the witing has conpleted. In response to this information, the main
processi ng nmenber 113 conmes into a state in which it can receive the
printing data sent fromthe host device VW& the comunication circuit 14.
Under this condition, when a

CHANGE PRocessinG  |-S!1
METHOD BY OPERATING

PANEL. ( €X. FROM
PROCESSING METHOD
| TO 2)

CHANGE CONTENT | —S!2 -

OF EEPROM 17 TO
IDENTIFYING CODE
OF PROCESSING

METHOD 2

DESIGNATE PROCESSING /S 13
METHOD 2 AND START
CONVERSION PROGRAM

EXECUTE Si4
CONVERSION TO .~
EXPAND PROGRAM
OF PROCESSING
MOTHOD 2 AND
WRITE EXPANDED
PROGRAM IN

RAM 13

Si5
START PROCESSING |

PROGRAM IN
RAM 13

FIG.7
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printing data is sent fromthe host device, the main processi%é’ﬁé

GRS
nber

113

prepares the picture inage data according to the processing programin the
program RAM area 31 of RAM 13 and then wites the

10
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30
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PICTURE IMAGE FORMING APPARATUS
| sl b
ABSTRACT OF THE DISCLOSURE
In picture image forming apparatus for executing
a processing program indicating a method of processing
for forming a picture image,'there are provided a program
ROM 12 storing a plurality of compressed programs

obtained by compressing &a plurality of processing
programs respectively indicating processing methods.of a
plurality of types, a processing method judging member
111 selecting one processing method among the plurality
of processing methods, and a program expansion member 112
for reading out a compressed program corresponding to the
selected processing method from a program ROM 12 and then
expands read out compressed program to obtain a
corresponding processing program. The processing program
31 obtained as a result of expanding is executed by the
central processing unit 11.

FIG.5
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5 picture inmage data into the frane nenory 15. Concurrently therewth,
the main processing nenber 113 controls the video converting circuit 16 for
transferring the picture image data in the frame nmenmory 15 to the printing

mechani sm so as to effect printing. Fig. 6 shows a flo
t he sequence of operations executed by CPU 11 at turning on
switch. When the power switch is turned on, at steps S1 and
identification code showing the present processing neth
from EEPROM 17 and suppl i eBICTURE IMAGE FORMING APPARATUS

. ng@ﬁ@gﬁﬁer

|’s":ﬁé‘e£1:aw
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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.




™~
to CPU 11 so as to judge the present processing nethod, at

the present processing nethod is judged, at steps $S4 and Sg, t he Bresent

processing nethod is designated and the converted programis
whereby +the converted program is executed. As a cons
conpr'essed program of the present processpng nethod is read
font and program ROM 12 and then expanded to the original pr
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original processing programthus obtained is witten into the program RAM
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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. Conseque

ntly in the

prior art apparatus, for the purpose of selectively adopting

any one of many different processing methods,
methods different from that in the program ROM 44
in expansion ROM 48.

processing
are stored

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 1is a block diagram showing a
apparatus;

prior art

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 1is 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;



13 is started at step S8. Fig. 7 is a flow chart show ndg
of operations of the CPU 11 when a request for changing the
processing is applied to the CPU 11 by the operation in the
after the printer has begun its operation by the power-on. H
when: a request is issued for changi ng the 3rocessi ng net hod
the CPU 11 changes already witten identification code of tH

nmethod 1 in the EEPROM 17 to that of the processing nethod

PLALEIERT SHeeT

ofder ati ng panel
orf exanPEE, 1997
from1l to 2,

e Processing
2.__and_then

designates the processing nethod 2 and start the exchange program at
steps S11-S13. Acgardi ngl Yg a cenBwessest Propokingf shie processings of

the CEU 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.

I 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. ¢ 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.



processing nethod 2 is read out fromthe ROM 12 and is thenﬁ %f,tﬁh?:@ %ﬂﬁ@tﬂ

witten into the operating RAM 13 at step S14. After conple
writing, the program 6
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The EEPROM 17 stores an identification code
representing the method of processing now heing 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 1ll1l3.

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 operat:.on in the operat:.ng panel 52, the processing
method judg:.ng ‘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

pProcessing 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




of the processing nethod 2 in RAM13 is started at step S15. APV
describgd, accorging to this invention the quantity of nenory boﬂfgéﬁd PHSHEET
to the prior art program ROM and the expandi ng ROM can be redufef. Assumi ng
that the reduction efficiency caused by the conpression of the| pfodr &aDEC1997
70% and that the nunber of processing q;thods Is two, the follpw ng

equati on hol ds:

picture image data into the frame memory 15.
Corncurrently therewith, the main processzing member 112
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



2 - (2x0.7) =0.6 This equation neans that the quantity of A-he—erBry—can--—
be reduced by 30%. Generally stating, in nmany cases, the siz¢ BEPLACEMENT SHEET
program of a page printer anounts to several nega bytes. Accgrdi s
invention'it is possible to reduce several hundreds Kilo byt¢gs.
shoul d be understood that the invention isénot limted to the
descri bed above and that various changes and nodifications c4n
wi t hout departing fromthe scope of this invention as defined in the

cl ai ns.
cf tihe processing method 2 in RAM 13 is scarted 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 - (2x0.7) = 0.6
This equation means that the quantity of the memory can be
reduced by 30%. Generally statiné, 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.
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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 prccessing 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

* c L M S *



1. An image form ng apparatus conpri sing: a central -pr-ecessing_unit

(11) for executing a program processing font data far Rﬁﬂﬁﬁﬁmgﬁﬂqﬁw;T
i mage; conpressed program nmenory means (12) storing ja [prurat-tt —
of conpressed prograns obtai ned by respectively conpr sq%qg
plurality of original prograns representgng | mage pnroges in%EQéWﬂBd
of various types, said conpressed program nmenory nean ihg a
read only menory;,

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 représented by said identifying information
stored in said identifying information mémory 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.

* c L M S *



expandi ng program nmenory neans (13);
sel ecting a single i mge
processi ng nmet hods; and expandi ng neans for read
conpressed program corresponding to said selected ima
met hod, t hen expandi ng sai d conpressed programthereb
an expanded program corresponding to the original program
sai d expanded programinto said expanded program nmeno
said central processing unit being arranged for accessing

executing said expanded programfor form ng an imge.

sel ecting neans (17,
processi ng nethod out of said plurality of

111) for
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2. The apparatus according to claim1 which further conprises

conversi on program nmenory neans (23) storing a conversion r J—
o BERAGEMENT S SHEET

representing a nethod of expandi ng said conpressed pr
expanded.-
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8 program - sai d expandi ng neans executing said conversion
program for effecting said expanding.
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3. The apparatus according to claim2 wherein said expandi ng nmeans i s
included in said central processing unit. 4. The apparatus according to
claim?2 or 3 wherein said conversi on program nenory means is included
in said read only nenory. 5. The apparatus according tﬁ““pgl*%
whi ch-further conprises non-volati'le identification inforjaf] AY frory
means (17) for storing an identificationginformation

|
|
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representing either one of said plurality of inmage processi ng net hods;

sai d sel ecting neans sel ecting one of said processing net hods
represented by said identifying information stored in '
i nf or mati-on nenory neans when a power switch of:said i
apparatus is turned on. 6. The apparatus according claim5b
further conprising i nput means forsinputting a request f o8 TDEQU99Y
sai d sel ected i nage processi ng net hod,
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sai d sel ecting neans changing said identifiying I nf or mat

I dentifying informati on nenory neans

ion in said

and sel ecting one processing

nmet hod corresponding to said changed identifying information.
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