PROGRAM EXECUTI NG APPARATUS, | MAGE PROCESSI NG APPARATUS AND PROGRAM

BACKGROUND Technical Field The present invention relates to a program
executing apparatus, an inage processing apparatus and a program 2.

Rel ated Art it is proposed a conmut ation systemthat activates a
systemusing a main nmenory imge that is previously stored in a nonvolatile
menory configuring a part of a main nenory device (see, for_exanple, Patent
Docarant - PRIPRAN 636N GTHRE APSARLOR R AVHZE SRAS 041 2BE6RS) T Aior di ng

to the conputation systemof Patentphgewn®jpt |, when a wite access occurs
for the first time for every main nmenory | mage bl ock on a nonvolatile
menory after the systemis driven, an address translation nodul e copies

data of the area in a readabl e/wgwm menory that configures other
parts of a main nenory device, an operation is perforned on the

copi ed qaf@nnithergafter, the access to the area of the main nenory inage in
whi ch copy operation is conpleted is converted into an access to the copied
dat a, SUMVARYhe presentTheenpioggelatesitnvaepropem basubee appeades,ian amgeforssitg
shorten the anpunt of tinme dur which a programfor activating an equi prent
i s execHRPHNIN 4 H8EREY i vati on of the equipment is re-instructed after the
activat pogelhediapstructed at an initial status. [1]According to an aspect of

the invention, a program executing apparatus, _ _
It is proposed a computation system that activates a system using a main memory

image that is previously stored in a nonvolatile memory configuring a part of a main memory
device (see, for example, Patent Document 1 (JP-A-2005-010897 corresponding to US-A-
2004/260919)). According to the computation system of Patent Document 1, when a write
access occurs for the first time for every main memory image block on a nonvolatile memory
after the system is driven, an address translation module copies data of the area in a
readable/writable main memory that configures other parts of a main memory device, and the
write operation is performed on the copied data. Thereafter, the access to the area of the
main memory image in which copy operation is completed is converted into an access to the

copied data.

SUMMARY

The present invention has been made in an effort to shorten the amount of time during
which a program for activating an equipment is executed when the activation of the equipment
is re-instructed after the activation is instructed at an initial status.

[1] According to an aspect of the invention, a program executing apparatus,
includes: a nonvolatile memory that stores a program for activating an equipment and a
variable used in the program and sustains the stored program and the variable even though
power is not supplied, the program and the variable being able to be read out and written into
the nonvolatile memory; and an executing unit that transmits the program and the variable to
the nonvolatile memory when the activation of the equipment is instructed at an initial status
where the program and the variable are not stored in the nonvolatile memory, and successively
executes the program using the variable stored in the nonvolatile memory, and, when the
activation of the equipment is re-instructed, executes the program using the variable stored in

the nonvolatile memory.
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may store the program and the variable in a compressed format. The executing unit may
decompress the compressed program and the variable that are stored in theread only memory.
[7] According to the program executing apparatus of any one of [1] to [6], the
nonvolatile memory may be one of an MRAM, a FeRAM, a PRAM, and a ReRAM.
[8] According to the program executing apparatus of [2], the first variable may
include a read-only data and the second variable may include a block started by symbol.

[9] According to another aspect of the invention, an image forming apparatus,
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With the configuration of [3], as compared with a case without having this feature, it is
possible to prevent the increase of the processing load when the activation of the equipment is
instructed at the initial status in order to allow use of the initial status value as a variable which
varies according to the execution of the program.

With the configuration of [4], as compared with a case without having this feature, it is
possible to perform the processing at a higher speed using the initial status value as a variable
which varies by the execution of the program at a higher speed.

With the configuration of [5], when the activation of the equipment is re-instructed
after the instruction at the initial status, as compared with a case without having this feature, it
is possible to shorten the amount of time during which the program and the variable for

activating the equipment are transmitted from the storing unit and executed.
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BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment(s) of the present invention will be described in detail based on
the following figures, wherein

FIG. 1 is a view illustrating an exemplary configuration of an image forming system to
which the present embodiment is applied;

FIG. 2 is a hardware block diagram illustrating an exemplary internal configuration of a
controller installed in an image forming apparatus;

FIG. 3 is a hardware block diagram illustrating an exemplary internal configuration of a
CPU installed in the controller;

FIG. 4 is a view illustrating an exemplary configuration of a memory map laid out in a
main memory;

FIG. 5 is a flow chart illustrating an activation process of the image forming apparatus;

FIG. 6 is a schematic view illustrating an activation method of the image forming
apparatus according to a first embodiment;

FIG. 7 is a flow chart illustrating a process order according to the execution of an IPL
according to the first embodiment;

FIG. 8 is a schematic view illustrating an activation method of an image forming
apparatus according to the second embodiment;

FIG. 9 is a flow chart illustrating a process order according to the execution of an IPL



FIG5 is aflowchart illustrating an activation process of the inmage

formng apparatus; FIG6 is a schematic view illustrating an activation
nmet hod of the inage form ng apparatus according to a first enbodi nent;
FIG 7 is a flowchart illustrating a %rocess order according to the
execution of an IPT, according to the first enbodinent; FIG 8is a
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DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present invention will be described with
reference to the accompanying drawings.

FIG. 1 is a view illustrating an exemplary configuration of an image forming system to
which the present embodiment is applied.

The image forming system includes an image forming apparatus 1 that has various
functions such as a scanning function, a printing function, a copying function, and a facsimile
function. The image forming apparatus 1 further has a network 2 connected to the image
forming apparatus 1, a terminal 3 connected to the network 2, a facsimile device 4 connected
to the network 2, and a server 5 connected to the network 2.

Here, the network 2 is configured by an Internet line, a phone line or the like. The
terminal 3 instructs the image forming apparatus 1 to form an image through the network 2,
and for example, is configured by a PC (personal computer). The facsimile device 4
transmits/receives facsimile data to/from the image forming apparatus 1 through the network 2.
The server 5 transmits/receives data (including programs) to/from the image forming
apparatus 1 through the network 2.

The image forming apparatus 1 includes an image reading module 10 configured to
read out images recorded in a recording media such as paper, an image forming module 20
configured to form an image on a recording media such as paper, a user interface (UI) 30
configured to receive instructions regarding power ON/OFF and operations using various
functions such as a scanning function, a printing function, a copying function, and a facsimile
function from a user and configured to display a message for the user. The image forming
apparatus 1 furtherer includes a transmitting/receiving module 40 configured to transmit and
receive data to/from the terminal 3, the facsimile device 4, and the server 5 through the
network 2, and a controller 50 configured to control the operations of the image reading
module 10, the image forming module 20, the UI 30, and the transmitting/receiving module 40.

According to the image forming apparatus 1, the scanning function as an example of a specific
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to the PCI bus 54, respectively. According to the embodiment, the image reading module 10
is connected to the USB IF 65. For example, a card reader 80 that reads/writes data
from/onto an installed memory card 81 may be connected to the USB IF 65.

The controller 50 further includes a clock generator 58 configured to generate a
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chi p m colecewly refbtred {o ddovieran mentvey’tontrol | er 50 may be configured by a
plurality of chr In the controller 50 of the e t he CPU
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ROM , anféhforyars\ﬂs@a ggthgrmmbjse Pr ogr amrabl e ROM (JUV-EPROV), an electrically
erasabl e pr ogr ammabl e ROM (12EPROM) ), and a flash nenory. In the

embodi nent, &h¢ nasyrlpdadkyM 86 @gea xeMplEy R@W%umt such a!rﬁemhgﬁr:rr@reétsrllve RAM

fSSr ?3e?§é’r ri WMS( %te%&ﬁ%%?eca @angeﬁ?&@?%ﬁiﬂi@l ﬁ%‘ r esl st’ancelvA RA’KI/I
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even though power is not supplied. In the enbodi nent, an MRAM Fié)"’ can
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configure a volatile nenory, such’as a dynamc DRAM or a static:
RAM ( SRRMM Sthat cannot sustain the stored data if the power IS not

supplied. In used as the volatile
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According to the embodiment, both the nonvolatile RAM 56 and the volatile RAM 57

perform reading and writing operations at the first clock. Therefore, the nonvolatile RAM 56
has the reading and writing capability that is equal to that of the volatile RAM 57 (DRAM in
the embodiment).

FIG. 3 is a hardware block diagram illustrating an exemplary internal configuration of
the CPU 51 installed in the controller 50 as shown in FIG. 2.

The CPU 51 according to the embodiment includes a bus control unit 511 that is
connected to the bus bridge 52 installed in the controller 50 and exchanges various data with
the bus bridge 52, and includes a CPU internal bus 512 that is connected to the bus control unit

511 and exchanges various data at a third clock having a higher frequency than the above-



FIG 3 is a hardware bl ock diagramillustrating an exenplary internal
configuration of the CPUSIH installed in the controller 50 as shown in FIG
2, The CPU 51 according to the enbodi nent includes a bus control unit
511 that is connected to the bus bridgg 52 installed in the controller 50
and exchanges various data with the bus bridge 52, and includes a CPU
internal bus 512 that is connected to the bus control taut 511 and
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515c configured to sustain the CPU 51 status or an operation status, and a
gener al systmpes eddegs onghe Sihal mehatry tharerss ascoamaslciontd atasptedswdt by the
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and a boot flag area AU are dis d in the nonvol atil.e RAM 56, .and a work
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RAM 57).

According to the embodiment, a reset vector area A0l and a compressed program area
AO02 are disposed in the ROM 55, a program/variable area A1l and a boot flag area A12 are
disposed in the nonvolatile RAM 56, and a work area A21 and a buffer area A22 are disposed
in the volatile RAM 57.

Among the areas, the reset vector arca A0l disposed in the ROM 55 stores an initial
program loader (IPL) that is a program executed by the CPU 51 in the controller 50 when the

image forming apparatus 1 is activated. Programs corresponding to individual constitutional

devices that can be installed in the image forming apparatus 1 according to the embodiment



0 and variables used in the prograns (hereinafter, referred to as
"progran(s)/variable(s)) are stored by being conbi ned and conpressed for
each constitutional device in the conpressed programarea A02 that is

pl aced in the ROM 55. For exanpl e, accgr ding to the enbodi nrent shown in
FIG 4, a conpressed programin which program variabl e for operating
constitutional device A is conpressed (a conpressed program for
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nonvol atile RAM 56. But the boot” flag area Al2 may he osed in the ROM
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shown in FIG 1. The activation process is pertbrmed when a reset
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receives the reset instruction (step 1), erforms ts resetting
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response to the CPU reset, the contents stored in the volatile RAM 57
installed in the controller 50 are also cleared. However, even though the
CPU reset is acconplished, the stored contents stored in the ROM 55 and the
nonvol atile menory 56 installed in the controller 50 are not cleared, hut
mai ntain the contents stored before the CPU is reset.



Conti nuously, the CPU 51 reads out the initial program|oader (IPL) stored
in the reset vector area A0l of the ROM 55 through the bus bridge 52 and
the nenory bus 53, and executes the read IPL (step 3) in order to be ready
for using the individual configuration_ jinstalled in the inmage formng
apparatus |I. As the preparation oper atm)n of the imge form ng apparatus 1
is conpleted (step 4), a series of activation process is conpleted.

Cont i nugfagyin thhboelxldaguaca1df {méhel @nbodimenthé 1aldovsibge st ithrebodtitay Bean | |
be described.in re.detail. . the 1 PL is.bein ecut.ed,. the CPU 51
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formng apparatus 1 at an initial status where a progranivariable I's not
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refers to the activation until e..image form ng apparatus .1 becones the
o o Sk PR afite bieeChProk THER, I sAshr BRE P S sPRER D hor e
are thr peageXenmhespratubi®. activating method that can reduce the activation
time of the inmage ?or m ng apparatus 1, and the nethods will be described in
detail as a HithaCP&hbbanstalat in sheseaqndindler i aericrisathe et iastrusiipd (grmddlithent
inthis ) i.rst. enbodi Fl 6+iS ch ti i ew
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to a fi¢steirboeidnante register giSupGe s RAd AhO gick M@hbgbd 165 (tisat kOt @didufed he
nonvol atile RAM 56 at the first activation, as indicated by arrow A, it is
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store tE@etp{hgg:()ﬁfghfs@t&r@firﬂﬂ@\(lgiaﬁié f{ﬁmrﬁ@ﬂled in the controller 50 are also cleared.

However, even though the CPU reset is accomplished, the stored contents stored in the ROM
55 and the nonvolatile memory 56 installed in the controller 50 are not cleared, but maintain
the contents stored before the CPU is reset.

Continuously, the CPU 51 reads out the initial program loader (IPL) stored in the reset
vector area AO1 of the ROM 55 through the bus bridge 52 and the memory bus 53, and
executes the read IPL (step 3) in order to be ready for using the individual configuration
installed in the image forming apparatus 1. As the preparation operation of the image
forming apparatus 1 is completed (step 4), a series of activation process is completed.

Continuously, the execution of the IPL in the above-described step 3 will be described
in more detail.

As the IPL is being executed, the CPU 51 reads the compressed program from the
ROM 55, and stores the program/variable obtained by decompressing the compressed program
in the nonvolatile RAM 56 and executes the program/variable to activate the image forming

apparatus 1.



However, at the second or later activation, since a programvariable has
been stored in the nonvolatile RAM 56, there is no need to read and
deconpress the conpressed program From the ROM 55 again. Therefore, at the
second or |ater activation, the pr ocesgjmng of readi ng and deconpressing the
conpressed programfromthe ROM55 is itted, which enables the activation
of the image form ng appatatus 1 to speed up. According to the first
enbodi nent, Hewews, %rtb@fiah& Yardadd the Qqnmreasgf stagrag fjom theeR Ahvd| aadi staeRAM
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the entire configuration in the proaranivaria_bl_e area Al (step 16). .In
step 16, if FiOiGigatsshempficd viewy HRisHabRE ppactvaipn meihed of ¢ 49825 &0HRS t o
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the remaining con ati1on, deconpress the read conpressed program and
store the prSigcanm pasdrafl ariableds neecedoiy e conyprladsiRaM 56 at the Ifsttdg@vation,
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activation, the process proceeds to step 21 to be described bel ow

Ther eby, theHOREV&G1atehesesbes ot heter avtivatiahu aincp r porgiam/ vatioble das hedrhwgored in
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According to the first embodiment, as the program/variable that is stored in the

nonvolatile RAM 56 by decompressing the compressed program, as shown in FIG. 6, TEXT,
read-only data (RODATA), DATA, and block started by symbol (BSS) may be considered.

Among these, the TEXT is a code of a program obtained by decompressing the compressed

program. The RODATA is a variable (integer) which does not vary among variables obtained

by decompressing the compressed program. The DATA is a variable which varies and has an



If it is determned to be negative ("No") in step .2, that is, the syster .
fail is not detected, the CPU 51 stores "ON (1)" in the boot flag area Al 2
of the nonvolatile RAM 56 as a boot flag (step 23). In the nmeanti ne,
if it is determned to be positive ("Yﬁi") in step 22, that is, the system
fail is detected, the CPU 51 stops processing right there, and perforns the
fail process (step 2.4). Herein, as an exanple of the fail process, for
exanpl einifdtpRy #gong psiaples RhtincHdYsipsempicstiag thegeawressisiagaihe e BY can
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step 13 since there 1s a need to deconpress the conpressed program (Second
embodi mé¢dojnpressing thd &oBpressed pshi@nmat i ¢ view illustrating an activation

nmet hod of an _image form ng apparatus 1 according tqo a_second enbodi nent.

In the aboveCHBERONHEA R Pacukom odithent] achardys & Seofisd eFﬁ’OfiH’ée“r‘io‘ﬁ\]/loB%lti l e
RAM 56 e fi ivation is not initialized at the second or |ater
acti vat ?%)Sﬁ%lggdu{m{sl%&rred@%gfa may needs to be initialized at the second or

| at er acti vaFi@n. isAnfisvg chine ilprsagtimgrs pvarssily esles taneting o theeexnonioal etthd e

RAM 56, _t he TEX t TA d t dto heinitialj b h
val ues Biereort o o @395% eer %%P’irﬁ]ﬁ‘gg t%@lefgrﬁé}@'gn' e Bl RlEREs ne
BSS var yaqt Be: £ATohand tﬁégﬁ%cgﬁﬁéemmt%ﬁe bt 18 k2812 of the MOREARGIETBAVS 56

according to the second iment, a first conpression part in which the
TEXT anttaphid ) RODATAPEr € denprtessiecs whether the boridlagarpE ), st pamihether whs ch
t he DATA and the BSS are conpressed e stored in the ROM 55 as conponents
of the %‘Efﬁlﬁp‘é%éséheﬁfséa?tg' 1om§r ?{éStFP?é' activation, as indicated by arrow

A, the TirstGOIPIRSHiAY R paithd Fee$YGRREPCOITRERSS IR apAVAL0ANIE st Out
and deconpressed fromthe RO\/FSS so that the TEXT, the RODATA, the DATA,

and t hea@sstien,dhe@Hed1ientimeousynizedaoit  CRANSSd MpLehe caasonliog (@ aner

Fead out RN ReoiTE BEWAYy Bl TR PRl REFOR o BRRPIRL SR uks 5
stored témplassedpry@hat irke ABANIHBe RYRNINSS (9@t 13)$ an@Ueddngprogeod @mpradsed
activation, the process of. decon{)r essing the first conpression part and

st or i ngProgenTEbat Bnipat helt RODATR §3s (e 1ger past wisdes thes pragrasgy vamade gl £y ng
t he act ' j f ' ] r : lect
- advano DA, Bl B89, GRAR HLI AR UindosclBrdtifh iTBERIR EF

t he sectrdpegbodviagile arda Ad1deSdrel hewvoldtde RARI fSbr Gtepc bfpr edsraaftepair tis i n
whi ch the TEXT, and the RODATA are conpressed and.the second ,conpressi on
part i ndSipinEACd WECHRATA issrNRIFEd BEEOL; B PEBSIBY Y e biFSSOSF WIS {hCTREM 55.

i L e D R L e

t he ROVhESGtivEdWEy'dr the prochissretase to atept g anidrgbceeds to read out the compressed
program corresponding to the remaining configuration, decompress the read compressed
program, and store the program/variable obtained by decompression.

In the meantime, if it is determined to be positive (“Yes”) in step 16, the process
proceeds to step S21.

If it is determined to be negative (“No”) in step 12, that is, this activation is the second
or later activation, the process proceeds to step 21 to be described below.

Thereby, the CPU 51 executes the individual programs stored in the program/variable
area All of the nonvolatile RAM 56 using corresponding variables (step 21), and determines
whether a system fail is detected (step 22). Here, the “system fail” is an error in which the
individual programs are not normally operated when they are executed in step 21 or may be an
error found by performing an error check on the individual programs/variables before
executing the individual programs in step 21.

If it is determined to be negative (“No”) in step 22, that is, the system fail is not



14 activation, the TEXT, the RODATA, the DATA, and the BSS that are

obt ai ned by deconpressing the conpressed programare stored in the

nonvol atil e RAM 56, and at the second or |ater activation, the DATA and the
BSS anong the TEXT, the RODATA, the DAiI’@ and the BSS that are obtained by

deconpressing the conpressed program are stored in the nonvolatil e RAM 56,

Cont i nuousl the execution of the |IPL, according to the second enbodi nent

will bed@@@%d, ithedP P Interss detNa(l)”, in the bootHlag area A2 &f thegyonyplatite RAMISE pat i ng

a processg) r cording to the execution of an IN, according to the
second %ﬁ%@g}a%gtt%zgf According to the execution of the 1P1" the CPU 51

reads out anmh thbh@ansmt € itioattefrhiagd to Bpdsite eqovés”f irngemPBahAliL tief sylsteen
nonvol atile RAM 56 (step 31), The CPU Si al so deterni nes whet her the boot
f: ag i BilosHetegied, thedePU S sipiest prepesemed1gdé thayatrang rperlormp gher faplgiroggst {Sh&t i on
or not te : Ll S ' e b1 E ") tep
32, "that 7 o Ffithas an cxale bf e Sy BHEELS, BE P nBEftg 3 o tHEInd ooftn?
cont i nufaiisbacurseadsg ot Ud F0 cat be @opsiéasd.onifphe syaad fail des dredn eoopraeis shon
part corresponding to Qne, co stitutioaal device included in all of the

const i t HOFSHAFUEEV 868 |dFINCREICEH 4 et &0 A OmPEFre e REeSedPIneit-am ar ea

AO02 of the W%éﬁ&ﬁﬂmgﬁ , and deconpresses the first conpression part
and the seco conpr essi on)part road in step 33 (step 34). And the CPU 51

stores the prdgréam vachabite (ERXIatrdtiRODABA)vabnametddbyf atecoagr éssiing t he

first co lr_eagss' on rt. in step 34 (gnd t he variabl e (DATA and BSS) obtai ned
by deco?% & hgF BN OO ABPRERIBh part in step 34 in the

progran var i ghihe a85RaJALILEA fifshEmboNMRhakid @itRAMeatn (5 fhv3Rlile RARK 881kt er
it is determ ned whether it is conpleted to store the prograns/vari abl es

cor r espndirsicactivatédnl is gbt inhigalizoh st thestiadalr lafevadiestiom buheompe deje amyvzecilabl e

area Al st .36 n step 3 if.it.is determned to be negative ("No"),
the- pr ot lShgRNy b8 EbESonBrertitabishy n S TYhEE el BRSNSk Bhe
first crimoesis RANI6 (RMUIEXTende6e MDDATRI®SSItGRe@ds be GalikRaadRAMLRG the t he
remai ni ngi constitutional devices, deconpressing the read first and second

conpr es¥ile hareps do 2l varyor Hegyovbe sipee drcanilves platie D obt anddiee ByS vary, the
deconpr i » ime, if it is determned to be positive
(" Yes")ﬁ?\?Ag{agﬁh%%S§ﬁ{ear}pgreg§%§§?é% proceeds to step $41. If it is
det erm ned tAchedinghahéosediog No'the sdrosd emb3dimenhadt fikss compte3siag tpamah ivatich
corresponds to the second or later activation, the CPU 51 reads out

t he
second C6npFEE ANt dFPDES A 8 FORMIREE 16 ReSEOIS CPPRESYARIPHSY] WRich BF uded
in all BfATAhanFQHétﬂéﬁjtaké)Q%p%yécpﬁfe Qfordd'$n the ROM 55 as components of the

compressed program. At the first activation, as indicated by arrow A, the first compression
part and the second compression part are read out and decompressed from the ROM 55, so that
the TEXT, the RODATA, the DATA, and the BSS are stored in the nonvolatile RAM 56. At
the second or later activation, as indicated by arrow B, only the second compression part is
read out and decompressed from the ROM 55, so that the DATA and the BSS are stored in the
nonvolatile RAM 56 again. That is, at the second or later activation, the process of
decompressing the first compression part and storing the TEXT and the RODATA is not
performed, resulting in shortening the activation time of the image forming apparatus 1.

The user may select in advance whether to use the above activating method.

According to the second embodiment, it is described that the first compression part in
which the TEXT and the RODATA are compressed and the second compression part in which
the DATA and the BSS are compressed are stored in the ROM 55. However, as in the first
embodiment, the compressed program in which the TEXT, the RODATA, the DATA, and the

BSS are compressed may be stored in the ROM 55. However, in this case, at the first



15 apparatus configuration fromthe conpressed program area A02 of the ROM
55 (step 37), and deconpresses the second conpression pan read in step 37
(step 38). The variable (DATA and BSS) obtai ned by deconpressi ng Me second
conpression part in step 38 is stored i the progranivariable area Al of
t he nonvol atile RAM 56 (step 39'). Thereafter, it is determ ned whether it

is conpleted to store the variables corresponding to all of the

const i t ¢tivahan HevilEas i thet RO BYyr dig Vit TAblaed aheaBAP| thestap algyined rbXst ep
40, if jt. | i er.m i "No* t e r tep
37" and S6aPRRiShE 0 ASel Rt pREARL o sorefin el A BLORSRAM I BT Al o

cor r espadndgr kacr tbigvatienpiha DY A anbthe BRS onalg ttle TIECES theolRODIIAe sisi DYTAhe
read second coq?ression part, and storing the variabl e obtained by .

deconpr @¥sihgnBSS that arg gbaged hyadgcompressingithe cempesisdnragdn arerféorﬁ%év thse
("Yes") .l ; he processing proceeds to step S41, which will be
describ]%(5 8%%%5?ﬁg458' Thereby, the CPU 51 executes the individual prograns
stored in th€opimguaphiheiexbieioareathAlIPL akccdrdmgnontielsedanld eenfbANi B &ntusillnige
corresp&gdig varia Ieﬁ (step 41), and determ nes whether a systemfail. is
det ect etFSE ‘gbni%¥? Féte, the "systemfail” is an error in which the

prograns arepfply i@%rmlcﬁa@@l%sﬁtaﬁgg ‘é@?&e"si}ﬁg bRt Vb d@he RE A ANBu@SEof an
executed in step 41 or an error found by performng an error check on the

i ndi vi diFdl acpowigreaioshe sacoabtmbodiefeor.e t he indi vi dual prograns is executed in
step 41. If. it i.s determ b jve . ("No"), i.n.st 42, -t hat
"5 P e syst Afrding ' S Gro et e erfe BEEEh MEetpRunk g BBt 1 boor
flag argamAlé Bdott e BRAVARNIAtIT Be RAMVERLIRS RANIOY {:k glg.stm 43U 51 also INn

the meantinme, it it 1s deternmned to he positive ("Yes") in step 42, that
i s, theddysiinen phpther shedbpeictleg is e (PU B ist opsther deie sstivigion ghthet fst e,

and peré&&gg?&gﬁﬂﬁ &é gifcessing (step 44). Herein, as an exanple of -fai
processing, fofr eX nﬂfe, notifying a user that the systemfail occurs using

the UT 30 camihg dudigiiger ®@tbe pdsitie(“yyst QﬂinsfeﬁiﬂZ, e i, gl acevdion it fierfrsi s a
need to initialize at | east the variables (the DATA and the BSS) again, the
pr ocessaqigeiigthstheoCE e g sopntinuensde reqdst At i Ast enresianonart ondr at tsepad t o

step $3 7 f t c . e ti pon.. ( Fhi
choba: reily R ol Myfeatthg B SRl SRSl ANy (1116 0
nmet hod afnsantiondglevices of thg apppauatiosm the acopradsaigrograimheed AR df érndidOMhENt .

In the above second enbodi nent, the second co ession part i.s read out and
decorrpré&%l? )and CF%PW% ééftst ‘E"r’i‘éPrE%HB‘erﬂof}ngﬁ § BRCOBE EYVRICPBN PEBIPRAE t he

DATA a”éi%%@@ BRP 88 SLRr 8l CPU BE AQBY YhabidgaAMiafle (TEWEYERd RODATR)

second enbodi nent, ‘since the
obtained by decompressing the first compression part in step 34 and the variable (DATA and

BSS) obtained by decompressing the second compression part in step 34 in the
program/variable area A1l of the nonvolatile RAM 56 (step 35). Thereafter, it is determined
whether it is completed to store the programs/variables corresponding to all of the
constitutional devices in the program/variable area All (step 36). In step 36, if it is
determined to be negative (“No”), the process returns to step 33 and continuously performs
reading out the first compression part and the second compression part corresponding to the
remaining constitutional devices, decompressing the read first and second compression parts,
and storing the program/variable obtained by decompression.

In the meantime, if it is determined to be positive (“Yes”) in step 36, the processing
proceeds to step S41.

If it is determined to be negative (“No”) in step 32, that is, this activation corresponds
to the second or later activation, the CPU 51 reads out the second compression part

corresponding to one constitutional device included in all of the constitutional devices of the



16 second conpression part needs to he read out and deconpressed fromthe
ROM 55, it takes sone nore tinme for activation. Therefore, according
to the third enbodinent, at the first activation, as indicated by arrow A,
the first conpression part and the seCﬂgd conpression part are read out and
deconpressed fromthe ROM 55 so that t TEXT, the RODATA, the DATA, and
the BSS are stored in the nonvolatile RAM 56. Further, as indicated by

ar r ow Aappatdies @flAuetidn fiven hg3Bmaressebpiogdnt area Adepditlea BOM ea (v¢p 8 heand

nonvol atile RAM 56. At the second or later activatio as. i ndi.cate

rrow BeRE Dhdcme BeERen BBl ah et dr e B IR en
stored ifi BRSRbB@invl e elcthifpredify dRSdetftRUcdriprbeidr pai adiby 381088 d in the
Therefore, as conmpared with the nethod of readi n%‘bﬁ_nd deconpressing the

second POApREEIGE freamlt vé trRoMmslatile BAYE 86 (Her TRTA Thagatierelt BaStpimingk
g Fom ; .
nonvol ap 8o Ethtq GrBRIR ufuli® RRGRATR PAIIRT IR ARE

the actinvaki @oglainterablet ita iAMEgEtchOL0Y NTh aRpaItALUE i defEheindad raycgagiect

in advance whether to use the above activating nethod. ] According to
the thit 'oenbiBei miRess rFirmsstogesr Bi/pal coEUPRAY feFlerme 6easings SPomeprend n

whi ch t A ar e [
S e R i e T S Rt Ve
Howev er read sedond ch@pfdssish pamixmdistoeinig, the heiabbngt@ssebly pecogrpasssion. whi ch t he

TEXT, the ATA, the DATA, .and the BSS are .conpressed may he stored.in the
ROM 55. Rcﬁésrﬁwaa\ﬁsryl} iy Aefegmiged, {9 B Psvtlv%[fepé lac%eqv é&ﬁ&etpaocteﬁ%ng hi rd

enbodi MBkedshd o0 SYLSERLRER b dBRESe A ! - EiCk 11 is a flow chart
illustrating a processing order according to the execution of an IRE

accor di ng t oThdreby, hlier dPEnHockicretas the individuat porggimystbmdtihehepegrn/varidfe t he

| PL, the CPU.Si. reads tains the boot flag, framthe hoaqt flag area
N2 of TRE TSRS R RO Bt Bt et e s Biey G5 ALE PRkt i her
t he boofyhéthada kpstrifail &) detddidt (skep 42|’)’.]f| ey, thd§sRET favatis 8 ehrdr th@hichrsd

activation or not (step 52). it is determned to bedppsitive
(" Yes") prograsasegye Bt netyzdlyi operatest where theviadivadval progrens are skeended ati¢roml ot he

CPU 51 continuoushy reads. out a first, conpressi.on,part and eGo
Somos ST BRODHSHE by doEBAR G, &rds| didbic SR TRY SRS BN dra Bl B b, o

of the @ansdudl pyidgeamad isdgvdue&singfeptdle apparatus fromthe conpressed program
area A02 of the ROM 55 (step 53), and deconpresses the first conpitssion
part and t helfsédodaicaningd dedicoreegtire (Tha) Have Béethal dadhosystem 18t dp ngs

(step Sée)tect&}f bELapel Forel h@l\p(r 19gfnatme ¥abd ﬁz@ Gef AEXbr@onvolatile RAM 56 as
a boot flag (step 43).

In the meantime, if it is determined to be positive (“Yes”) in step 42, that is, the system
fail is detected, the CPU 51 stops processing right there, and performs the fail processing (step
44). Herein, as an example of fail processing, for example, notifying a user that the system
fail occurs using the Ul 30 can be considered. If the system fail occurred, since there is a
need to initialize at least the variables (the DATA and the BSS) again, the process returns to
step 33 in case of the first activation, or returns to step 33 or step 37 in case of the second or
later activation.

(Third embodiment)

FIG. 10 is a schematic view illustrating an activation method of an image forming
apparatus 1 according to the third embodiment.

In the above second embodiment, the second compression part is read out and
decompressed from the ROM 55 at the second or later activation, so that the DATA and the

BSS are stored in the nonvolatile RAM 56. However, in the second embodiment, since the



17 RODATA) obtai ned by deconpressing the first conpression part in step 54
and the vari abl es (DATA and BSS) obtai ned by deconpressing the second
conpression part in step 54 are stored in an area where the variables are
directed to be originally stored in thg program variable area All of the
nonvol atil e RAM 56. And then, the vari %I es (DATA and BSS) obtai ned by

deconpressing the second conpression part in step 54 are stored in an area

separ at ECPROAPMAESHPR RaHHEPE torke fpad odbprd degomparsset frem the FeMor 1. gt Hard v
stored | : jable area All of the nonvolatile RAM 56 (step
55). Thééorq%%%l‘t%ree%ﬁ??&%g%{%fm ned whether it is conpleted to store the
progr ans/ var ThdtRse, cotdsraihgondhaghitd embbdiafent, e tieofist iattivdtonabs deldacesby n
the progranivariable area Al (step 56). in step 56, if it is determ nded to
be negalfE 4 K Yirst; ¢ranmesess $ait eindr HE 865084 &pMPEesSIQRIPELAES AtAGutyan

per ! of B RAGLAM B RSS! SRR SBXANIBNADATA, ey RECINg (FORRSERS on

part corresponding to fthe rémaining constitutional devices , deconpressing
t he reagofedristhamahvsRERIASOPr eBstlen pandisstedbdasb@rA nthetIM&TA and the BSS
program vari abl e obtai ned by deconpression, In the neantine, .if it is
det er m #HEGOPIS fid a gersratp geea (Of Yresmonvplatita RAM5ES.  aiveths secasd o1 prtecastiydliang ast ep

S61 to R@E:g?e?ﬁga{ 9&9\&/%?,' BYDATA and kife Bgsiﬁ?%qgatde(gdﬁfgﬁg rtﬁef) sa)eclrzﬂ@ gl 8. thefN0")

in step is, t’his activation iIs e secon ater activation, the
CPU 51 steadsinaiit afehevheds thall 28 deBAEA tangt BSHhalbostvesipoddierdort oasoo@npared
constitutjional device included in all. of the constitutional devi f

appar at w&hf%meﬁwda}fésadé%amdaé%cmpé?ﬁsmséhaﬁ@an&ﬁgmrwen Lo %@ﬁgﬁgto
dest i ne | ginak hiolbd W R LaBE 6o BRI AT ohde
ool s peanER AL Sd e BSPEOERhRINE ARSI N B0 A0k B0 SERALCDARL AT
have bethie BSfth atmonvelasie AB756 at ¢ highar geed\herieh tdselty ar fuatheeshoaterindithect ed
to be ori%i nal |. so%_ red in.the programvariable area Al of the nonvolatile
RAM 56 {<¢ @BOIS§¥‘? 18’5‘5?@91?“? AWETHYY &r ni ned whet her it is conpleted to
store the varablegsmaGQERESRARMMRE Witk to & thiShRORSHTA b indIRdd, devi ces i n
the program variable area All (step 60). In step 60, if It is determned to

be negative {Atdiading torbe grivt embodistent, risist desetikgd Bt Bdirsbermhprgenie part in

Const1 {Eieanat TV e PE RO ER RS- RGP ATl e MRl whicn

in the feapATARNdithe BESiase dehpresicaetle t@rlEinP@SIROMES " H@8evker, i 8 tIRPfiKP,

t he process proceeds to step S61, which will be described bel ow

Ther ebyembeimemt,) s casppressed pragiemiip dyhiciy thel Tk bgha OB ete AT heand the
progra dal -4e _ar l. .of latil e RAM 56 using correspondi ng
var i abrééé(agetéeopl)m%i%?gglﬁglbgesgoé?%ﬂﬁgg%mtsgér a systemfail is detected (step
62). Here, ta@entimystlgmbca¢dctuticen af tiey (R accoridapcth thhehirddiniodiraént pwidlgbans
are not noraily operated when the individual progranms are executed in 18
step 619espripedvayneys dgiiler ror thund by performng an error check on the

i ndi vi dual pgRYr / ' i Wi ' din
Srep 6L R e b e R RS I s TR BRAF”,
t he sysifmdearding ® thethidemestdedentt he CPU Si stores "ON (1)" in the boot

flag area A %cggrdfngeto ?l?engx%tl?tgci)r{ gf tlﬁé%f,Gthg%P% 9 P(r)éad]; Ioﬁtgan(dS (Eb%lmg ’fqge' boot flag
from the boot flag area Al12 of the nonvolatile RAM 56 (step 51). The CPU 51 also
determines whether the boot flag is OFF (0), that is, whether this activation is the first
activation or not (step 52).

If it is determined to be positive (“Yes”) in step 52, that is, this activation is the first
activation, the CPU 51 continuously reads out a first compression part and a second
compression part corresponding to one constitutional device included in all of the
constitutional devices of the apparatus from the compressed program area A02 of the ROM 55
(step 53), and decompresses the first compression part and the second compression part that

have been read out in step 53 (step 54). Subsequently, the program/variable (TEXT and



In the neantine, if it is determned to he positive ("Yes") in step 62,

that is, the systemfail is detected, the CPU 51 stops processing, and
perfornms the fail processing (step 64). Herein, as an exanple of fai
process, for exanple, notiting a userni?at the systemfail occurs using the
U 30 can be considered. if the syste ail has been occurred, since there
is aneed to initialize at |east the variables (the DATA and the BSS), the
pr ocessROB AT Wsohtzined by dsmpmpessigethe firstronpressonett ipaiarodt ans the sfariplles ¢ o

step 53 i r 21 i t he
R e e T

t hat t hg dmgley wdlul the onmpattssed dptagd ane atignstyosteddiis thp @ogdni/vartadble &REM 55,
the present disclosure is not limted thereto.

h IS, d
or ogt amal ¢ hoRagionls RARESE: | Andrbeachbarsbies DG BSEh APl by
connect 8&0‘1@5%sgﬁ§'£ﬂ%ﬁegcohd l%l'ﬂﬁfeﬁgmggglgrh?gfgg éS'L} ag@ §t8féghntaﬁ%r&e§e‘ﬁ&ra{% RoRthd N

the nmenory ced int 0 connected to'the LIST3 IF
65. i n #hioh svleasee vatiattlbeati diecefl teveoutzimdy tsheed RLthe pro@rgéstarinolelmecar #8d out

by the ¢ ressed . progr ma S to.the.server. 5 0 he. menory card

Thst al | ST RORHA Ry Cobiepsg). * Thereilich § BB hEHELS ISP TERBERTe ¢ he

progr amyas 'tﬁéD'p%%ér%g/v%&m%satc%ﬁegaaﬁdfngﬂgﬁ A0LM R ARRARALES HediSessiPrigd in
dthfmat 1n the ROM 55, th

t he conpresse e progranivariable nmay be stored in
unconpr pegeh/viriablatrea Bdi (gx@ahp). e In awpiStmgeét is delexeimad ¢o bheegativg (A wdle be

stored. In this case, t rogram variabl.e is read o fromthe ROM 55 and
stored PIRCEH YOG AR ?g anqskoﬁ?rf%%ﬁa 8%8?’#)%55@8 compression garf o
embodi NBRt $he tM@nd' R ROFNAT pAPIcBrrasiRAdNL | toaihd ﬁehﬁnh%tcoﬁéta@ti@fameﬁbas are
pl aced in the nonvol atile RAM 56 and the work. area 1 and the buffer area

A22 ar edgloapaehsing thhecaddiitat andeserand sAMpiidesiey parts, 2hé spriagdhe peigsan/oaizhde i s

not lim tte1d égergtoo. Fosronexarrpl e, only the nonvolatile RAM 56 is provided,
and theo?)%lﬁ X’fiv%rl?%ﬁ“fé area All, the boot flag area Al 2, the work area

A. 21, and thp M heintin€ar A2z sayrmiiaedkadeddshivieh@Ysonalsadp & RAMrb&ess
In the enbodi ments, the controller 50 is provided in the inmage forrning
appar at Decaeds iy step R Bt BseeripeflefeWon is not Iinmted thereto. For exanpl e,

the controll fit RQe irQ:a t@%glniegﬂivte({“lﬁmﬁ 'g@é&vgcﬁ, Wit ﬁbtﬂiﬁ_ﬁaﬁfgiyﬁfs‘%ﬂe ond
executing a programfor actrvafting the devite, e program t hat
i mpl ermest kitdr hetienbadihg8iRU Sayedie opr diei deidbloy (IoAfimand &) enrragandingnd ost or ed

in a recording nmedi um suc S to be proyvided. The foregoi ng
descri peensHtugengly Vé‘%?e‘ﬁ‘ﬁhug?‘i lr_égr:ﬁ}d’?%ﬁ?@t’é‘fthnﬁ]edf)‘flﬁﬂ PR g%‘ﬁ Ha&Cheen
provi degepza%ﬁ%tﬁlﬁn RUE PRSESVREe 1thd USHEREL O ARG RS & IRt b98nallyt stoRed 1@ the

i nt ende e exhaustive or to limt the invention to the precise forns
di scl ospebgradpvardabdd wreanAhl offiobé foovadlatolasRAN 5S¢ asicat 3 nsndvistokeshiéc aympablent t o

ractiti S i djn the art,, The e di ments re.chos and descri bed
Pr 2o oelSRER Bad IS bl elhen Bltronl B oI E Bl HRES bR VREP e SRERET o
appl i catg @nsnigiher @bxedgnak! hrograt haiablskeh had Jfihd Afivaldild RAWNAEB(sERPYY. t he
invention for various enbodinents and with the various nodifications as are

sui t ed Therehféerpians ddemnzinediwbethont énpimapletd th storg thentagiabllss comegpondiag sxalhe of
the i nvep %ﬂeoc%nts)t‘letuggrul Qi%\gicgy in t%% Jr(())érlar%%arr]ﬁbl%l aarltieanﬁd?rzsc,{elg %ﬁjr I%“s&‘ép"éd,el{“h%s 20
determined to be negative (“No”), the process returns to step 57 and continuously performs
reading out the variables corresponding to the remaining constitutional devices and storing the
variables that are read out.
In the meantime, if it is determined to be positive (“Yes”) in step 60, the process
proceeds to step S61, which will be described below.
Thereby, the CPU 51 executes the individual programs stored in the program/variable
area A1l of the nonvolatile RAM 56 using corresponding variables (step 61), and determines
whether a system fail is detected (step 62). Here, the “system fail” is an error in which the

individual programs are not normally operated when the individual programs are executed in



WHAT IS CLAIMED I S: . A program executing appar at us, conpri si ng: a
nonvol atile nmenory that stores a programfor activating an equi pnent and a
vari abl e used in the program and sustains the stored program and the

vari abl e even though power is not supp}'ed, the program and the vari abl e
being able to he read out and witten %to t he nonvol atile nmenory; and

an executig&»unit that transmts the programand the variable to the
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nonvol abi Pe renor y, and successi Vv xecut es e program using the
vari abl e st oifédisidetcimed ambeohagative (INeprsyep G dhat wh ere dybemaiailiiy adti derecadd, t he

equi pnment is re-instructed, executes the progr usi ng the i_abl e stored
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wher ei Ng.6 (ste é3r3e vari able includes a first variable which does not vary
even thou%% tphe programis executed and a second vari abl e which varies
accor di ng t olrt the neesdmt, ibit iofleteheinpd ogbapasitard “Yes”) in sthebd2ithatuhehe sylsem

activation, of the, equi is re-instructed, the ecutin ni t t
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nonvol atile menory at the tine when t he activation of the equipnment is
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claim 2, wherein when the actjvati h i i .
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stored in the nonvolatile nenory at the tinme when the activation of the

equi pnemdtivagon.nst ructed at an initial status and the second variabl e which
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appar at thgt e Rldaiifnad,comMpesseéd programs are stored is placed in the ROM 55, the present
disclosure is not limited thereto. That is, the compressed program area A02 may be placed in
the server 5 (see FIG. 1) that is connected to the image forming apparatus 1 through the
network 2 or in the memory card 81 placed in the card reader 80 connected to the USB IF 65.
In this case, at the time of executing the IPL, a target to be read out by the compressed
program may be set to the server 5 or the memory card installed in the card reader 80.

In the embodiments, even though the program/variable that activates the image
forming apparatus 1 is stored in the compressed format in the ROM 55, the program/variable
may be stored in uncompressed format. For example, an image to execute the program may
be stored. In this case, the program/variable is read out from the ROM 55 and stored in the
nonvolatile RAM 56 without being decompressed.

In the embodiments, the program/variable area All and the boot flag area Al2 are
placed in the nonvolatile RAM 56 and the work area A21 and the buffer area A22 are placed in
the volatile RAM 57. However, the present disclosure is not limited thereto. For example,
only the nonvolatile RAM 56 is provided, and the program/variable area All, the boot flag
area A12, the work area A21, and the buffer area A22 may be placed in the nonvolatile RAM
56.

In the embodiments, the controller 50 is provided in the image forming apparatus 1, but
the present invention is not limited thereto. For example, the controller 50 may be applied to

any device which is activated by executing a program for activating the device.



when the activation of the equipnment is re-instructed, the executing unit
executes the programwhich is stored in the nonvolatile nmenory using the
first variable which is 21 transmitted to and stored in the nonvolatile
menory at the tine when the activation of the equipnent is instructed at an
initial status and the second variable!hich is transnmitted to and stored
in -the nonvolatile nmenory when the activation of the equipnent is
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invention and its practical applications, thereby enabling others skilled in the art to understand
the invention for various embodiments and with the various modifications as are suited to the
particular use contemplated. It is intended that the scope of the invention be defined by the

following claims and their equivalents.



8. The program executing apparatus according to claim2, wherein the first
vari abl e includes a read-only data and the second vari abl e i ncludes a bl ock

started by synbol, 9. An image form ng apparatus, conprising:
an i mage processing unit that perforns_at | east one of processes including
an image formng process to Ibm an i e on a recording material, an inage

readi ng process to read an inage fornmed on a recording material, and an
i mage t Fil® Gl M [¥ecei vi ng process to transnit and receive the inage;
and a program executing apparatus according to any one of clainms | to 8,
wherein the nonvolatile nenory stores a program for activatingat |east one
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the program using the variable stored in the nonvolatile memory, and, when the activation of
the equipment is re-instructed, executes the program using the variable stored in the

nonvolatile memory.

2. The program executing apparatus of claim 1, wherein

the variable includes a first variable which does not vary even though the program is
executed and a second variable which varies according to the execution of the program, and

wherein when the activation of the equipment is re-instructed, the executing unit
executes the program which is stored in the nonvolatile memory using the first variable and
the second variable which are transmitted to and stored to the nonvolatile memory at the time

when the activation of the equipment is instructed at an initial status.

3. The program executing apparatus of claim 2, wherein

when the activation of the equipment is re-instructed, the executing unit executes the
program which is stored in the nonvolatile memory using the first variable which is
transmitted to and stored in the nonvolatile memory at the time when the activation of the
equipment is instructed at an initial status and the second variable which is transmitted to and
is stored in the nonvolatile memory at the time when the activation of the equipment is re-

instructed.

4. The program executing apparatus of claim 2, wherein
when the activation of the equipment is re-instructed, the executing unit executes the

program which is stored in the nonvolatile memory using the first variable which is
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transmitted to and stored in the nonvolatile memory at the time when the activation of the
equipment is instructed at an initial status and the second variable which is transmitted to and
stored in the nonvolatile memory when the activation of the equipment is instructed at the

initial status and is not used when the program is executed.

5. The program executing apparatus according to any one of claims 1 to 4, further
comprising:

a read only memory that stores the program and the variable ,

wherein the executing unit transmits the program and the variable stored in the read

only memory to the nonvolatile memory.

6. The program executing apparatus of claim 5, wherein
the read only memory stores the program and the variable in a compressed format, and
the executing unit decompresses the compressed program and the variable that are

stored in theread only memory.

7. The program executing apparatus according to any one of claims 1 to 6,

wherein the nonvolatile memory is one of an MRAM, a FeRAM, a PRAM, and a ReRAM.

8. The program executing apparatus according to claim 2, wherein the first

variable includes a read-only data and the second variable includes a block started by symbol.

9. An image forming apparatus, comprising:

an image processing unit that performs at least one of processes including an image
forming process to form an image on a recording material, an image reading process to read an
image formed on a recording material, and an image transmitting and receiving process to
transmit and receive the image; and

a program executing apparatus according to any one of claims 1 to 8,

wherein the nonvolatile memory stores a program for activatingat least one of the

processes.

10. A program causing a computer to execute a process for executing a program

executing method, comprising:
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storing a program for activating an equipment and a variable used in the program in a
nonvolatile memory in which the program and the variable can be read out and written into,
and which sustains the stored program and the variable even though power is not supplied;

transmitting the program and the variable to the nonvolatile memory when the
activation of the equipment is instructed at an initial status where the program and the variable
are not stored in the nonvolatile memory; and

executing the program stored in the nonvolatile memory using the variable stored in the
nonvolatile memory, and, when the activation of the equipment is re-instructed, executing the

program stored in the nonvolatile memory using the variable stored in the nonvolatile memory.



