WO 2013/ 011878PCT/ JP2012/ 067631 -1- DESCRI PTI ON TI TLE OF THE | NVENTI ON
EVMBEDDED APPARATUS, PROGRAM GENERATI ON APPARATUS, AND PROGRAM 5 TECHNI CAL
FI ELD WO 2013/011878 The present invention relates to an EFBEBYEYHOGHYar at us
di spl aying an error message upon detection of a failure during execution of
a program 10 BACKGROUND ART -1- When an apparatus including a
conput er executes a program upon an occurrence of an error, an error
nmessage may be di spl ayed. Such a display of the error nmessage may be useful
to report not only 15 the occurrendetd¢RTREIONror but al so a cause of the

error to a user. FIG 1l illustrates an exanple of a
convent i onal Wﬂ on 1 indicates a rressage reporting
occurrence of an error _to _a user scription 2 indicates a typical

response to the occurr &GS RHER I‘fép%BéFUSDegﬁq(iﬁz%nG§N?ﬁﬁlT§%s a nessage
| ud f th toth It
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TECHNICAL FIELD

The present invention relates to an embedded
apparatus displaying an error message upon detection
of a failure during execution of a program.

10 BACKGROUND ART

When an apparatus including a computer
executes a program, upon an occurrence of an error,
an error message may be displayed. Such a display of
the error message may be useful to report not only

15 the occurrence of the error but also a cause of the
error to a user.

FIG. 1 illustrates an example of a
conventional error message. Description 1 indicates
a message reporting occurrence of an error to a user.

20 Description 2 indicates a typical response to the
occurrence of the error. Description 3 indicates a
message including significance of reporting a cause
of the error to the user. It depends on software how
the Description 3 is displayed. However, generally,

25 the maximum information amount to be displayed may be



25 the maxi mum i nformati on anount to be displayed may be -2- limted. Due
to the limt, Description 3 is displayed using coded data (code) so that

t he user WENORAHOYRi ze a cause of the error correspondi RETHB2MKBOT6Hde by
referring to a manual and the like. Also, 5 the user nmay report the code to
a support center, so that the support €&nter may report a cause of the
error to the user. However, such a process of analyzing a
cause of an error may bother a user. Therefore, there has 10 been known a -
t echni que i nliiigledcoddsiaanto coheesdpovidingPesevirtonnedt ssare stored in the
apparatus where a programis executed (see, for exanple, Patent Docunent
1). Patent DBéareRtyeH disietdsesdaddidadmosiEodphasat t8ast dhiengie¥abl e 15

i ndicating rel ati onshi ps between events and corresponding failure parts. By
storing the P&l ESCRINE A pParatae, Okhdhea /ISePT WrShESSPOTSHA] f§°a cause

of e o1 T ke BRosep L L eeueney) ol seshng 2 #nalxais Tkl or
e RSN 8 S adPPL L 0 OB RPN BRI O T
that the support center may report a cause of the
error to the user.
However, such a process of analyzing a cause
of an error may bother a user. Therefore, there has
10 been known a technique in which codes and
corresponding error contents are stored in the
apparatus where a program is executed (see, for
example, Patent Document 1). Patent Document 1
discloses a diagnosis apparatus storing a table
15 indicating relationships between events and
corresponding failure parts. By storing the table in
the apparatus, when a user wishes to specify a cause
of the error, the necessity (frequency) of seeing an
analysis manual or calling the support center may be
20 reduced.
[Patent Document 1] Japaﬁese Laid-Open

Patent Application No. 2006-201927

DISCLOSURE OF THE INVENTION

25 PROBLEMS TO BE SOLVED BY THE INVENTION



-3-- However, the codes to be displayed upon occurrence of an
error may roughly specify a cause of the error or where the error occurs,
but may WO 2880k Bel y speci fy (pinpoint) where the err 8THE2UR/86783% n t he
source file. Nanely, in related art, the sane code nay be displayed in a
case where errors are simlar to each e3her but the causes of the errors
are different fromeach other. Therefore, the code al one may not provide
i nformation uni quely specifying 10 what kind of an error actually occurs.
This may al so apply toHdweteise Wher eodies ttabllze i disporeed mpam appar at us
as described in Patent Docunent 1. Nanely, when an information anount of
t he codes iSOFFMHQQPCQtoﬁaﬁnb@rapﬁfmﬁﬁtrQ%QQbEu§§€@w¢Xﬂﬁﬁﬁ¢WS€ppﬁpoint)
15 where an error occurs. For exanple, by using an |Integrated Devel opnent
Envi r onnment FPBE)errr?rdé?r’él‘blb?ﬁ@ Shﬁr &jfrré?ﬁ PECHAY - b@%rr@apbsf?ﬁtbl eto
di splay a |ine numher. of the, e.where an error occurs in the program due
to 20 the | DECCRIAMNTY, Rect ﬁe ReMR& ew%b%rﬁrﬁﬁﬁaﬁﬁﬁﬂr(ﬂ??ﬁrﬁs
i ncl uded y g spl ed d ng e c ilep However, it _nmay be
dlfflculfy?olalF &t 1P ]ﬁB%de%%'l 3 qggaﬁlépﬁﬁigiﬁg @l 1t o Mect BBEi ng
execution 5p889ea%%J'HBt§?séf§98EC§%-a case where errors are
similar to each other but the causes of the errors
are different from each other. Therefore, the code
alone may not provide information uniquely specifying
10 what kind of an error actually occurs. This may also
apply to the case where the table is stored in an
apparatus as described in Patent Document 1. Namely,
when an information amount of the codes is limited,
it may be difficult to accurately specify (pinpoint)
15 where an error occurs.
For example, by using an Integrated
Development Environment (IDE) in developing a program,
it may become possible to display a line number of
the place where an error occurs in the program due to
20 the IDE. Further, the line number where a
grammatical error is included may be displayed during
the compile process. However, it may be difficult to
directly embed the IDE into an apparatus due to

decreasing execution speed and limited resources.

25 Further, since line numbers may not be located in a



25 Further, since |ine nunbers may not be located in a WO

2013/ 011878PCT/ JP2012/ 067631 -4- program after the programis conpiled, it
is difficNPR03P1EH8cify the |ine nunber of the program RERTGR2G12/0¢704ni ng
when error occurs, the program being executed by the apparatus. This may
al so be applied 5 to an interpreter |anfpuage. Nanely, even when the line
nunbers are | ocated in the source code by the IDE in editing, the

i nterpreter |anguage does not typically include the |line nunbers in the
progr am whenprherpiog@idmy stkxepuredam GRuradrepiled, addurat el y specify
(pinpoint) the place (part) where an error occurs, for exanple, it may be
consi dered t8ififécad terborspogisy that lie Userber Phe tHGpFIredE@At er may
anal yze a cause of the error. Error |ogs may include, for exanple, an error

15 occur r encBRSE8t & SaFd i SHY aYRENe PFEP ImXEHyes: MBSt PEOSH3eL yERer at e
the error log. Therefore, .at |east, by using the error log, it nay becone
easier to spg§FFV%§dE s 1bt %BP@F?SP%rhaHH8§?HﬁaﬁnagFPogghé§§%bb¥d
20Fbmeve%, tpe errortlo beltoo conpl i tedlfor a user_to anal yze.
Thereforé, in°many " a&é?gg?%?s arerrdat fotta sef 'S Y064 1" cause of
an error w ;nggen%%%rré Wre FULEDEEY YD iR B 68REO0LRIFNF Al PUT POSE

conputer, |
IDE in editing, the interpreter language does not

typically include the line numbers in the program
when the‘pfogram is executed.

10 Further, to accurately specify (pinpoint)
the place (part) where an error occurs, for example,
it may be considered to use an error log so that the

user or the support center may analyze a cause of the

error. Error logs may include, for example, an error
15 occurrence state and displayed error messages. Most
programs generate the error log. Therefore, at least,

by using the error log, it may become easier to
specify a cause of an error than using an error
message.

20 However, the error log may be too
complicated for a user to analyze. Therefore, in
many cases, it is difficult for a user to specify a
cause of an error with the error log. Further,
unlike a case of a general-purpose computer, in a

25 case of an embedded apparatus, it is basically



25 case of an enbedded apparatus, it is basically -5- difficult for a user
to access the error |og. It may be technically possible to
cause t heWappPe¥H18/§ to transnit the error log to the suBpdAP2dype’e?l so
that the support center may analyze the 5 error | og. However, many users
may be reluctant to transmt the error-3-ogs which may include detailed
information. Further, it may not always be desirable to show the error |ogs
to the user because the error logs may allow a user to anal yze the
appar at us i d1ffderndil for a user toThecpmsesdiite iaveari drgi.s nade in |ight
of the above problens, and nay provi de an_enbedded apparatus which

speci fies where an err & @édUi@ﬂﬁﬁ@#ﬂ%qaﬂéYb@9§f & todeadisspltdyged when
the error 15 occurs. MEANS FOR SOLVI NG THE PROBLEMS Accordi ng
to an aspect2RPAFRBUSr ESerfrateht i bRe §ﬁr§ﬁbédﬂédt%pb§?aﬁﬁ§ﬂﬂ%ﬁﬂaylng an

error 20 ness e upon detectiqgn of a failure durin exec tion a program
i ncl udes a c¥ Y%F'pF8c3§§ i?uBRSEGtFﬁ?RQﬁaTgﬁg?ﬁ Yéepﬁgﬁ?an1storage

uni t st ogi ng, an, expgyt ablg @resrﬁegyf Use st plar el fles are,

transmit the error logs which may include detailed
information. Further, it may not always be desirable
to show the error logs to the user because the error
logs may allow a user to analyze the apparatus in

10 detail.

The present invention is made in light of
the above prbblems, and may provide an embedded
apparatus which specifies where an error occurs in
software based on a code displayed when the error

15 occurs.

MEANS FOR SOLVING THE PROBLEMS

According to an aspect of the present
invention, an embedded apparatus displaying an error
20 message upon detection of a failure during execution
of a program includes a central processing unit
executing the program; a program storage unit storing
an executable COmpressed fiie where plural files are
combined és the program; a failure detection unit

25 detecting a failure based on storage contents of



conbined as the program a failure detection unit 25 detecting a failure
based on storage contents of -6- addresses storing execution results of

i nstruct iVYASVIANEBEN error nmessage di splay unit out putt PREIPHE2/BE763)
message on a display device when the failure detection unit detects the
failure, the error nessage 5 including-&ersion information of the program
file identification information of the file, and Iine nunbers of the
instruction being executed in the file, the error nmessage being descri bed
in the instragfiresser) HRFEOTS EFETHE IPRESENTUL NVENTI dstructions; |t may
beconme possible to provide and specify where an error occurs in software
based on a cBBE @FsSIERY MhEhafRe dé BRI YodEut §. CRE PRRILEM PESTRI PTI ON OF
THE DRAW NGS FIG 1 is a drawing show ng an exanple of an
error messag8ToPrr ASRSAPGren 2 display dey¥gewhens tdeavfidigl $R8wi ng an

exanpl e of 3§ rror. nessage accor in% toigg.fnbodi nt; 20FIG 3 is a
drawi ng sho ﬁgeg QAP e f PO EESahllSy 76 Bl htise tBF ST T&T drewhdfAct he
error Oc%yr5ih@1%%{%5*@&%é@ogxﬁgg%&%%€a§ﬁqgfaghe program, file
identification information of the file, and line
numbers of the instruction being executed in the file,

the error message being described in the instruction.

10 EFFECTS OF THE PRESENT INVENTION

It may become possible to provide and
specify where an error occurs in software based on a

code displayed when the error occurs.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a drawing showing an example of an
error message of related art;

FIG. 2 is a drawing showing an example of an
error message according to an embodiment;

20 FIG. 3 is a drawing showing an example flow
to analyze a cause of an error when the error océurs
in an apparatus executing a program;

FIG. 4 is a drawing showing an example of
the apparatus;

25 FIG. 5 is a drawing showing an example of a



FIG 4 is a drawing show ng an exanple of the apparatus; 25FIG 5 is a
drawi ng showi ng an exanple of a -7- hardware configuration of an inage
processi NYOIPPANE8§s or a Multi-Functional Peripheral (REPYP2012/067631

FIG 6 is a drawing show ng an exanple of a hardware configuration of a
communi cation termnal; S5FIG 7 is a draw ng show ng an exanple of a
schemati c perspective view of a program generati on appar at us;

FIG 8 is an exanple bl ock diagram of the program generati on apparatus and
a program exbettdWerelG@pphgarasion of an image@rocessdrndr awi ng show ng
an exanple of a file code table; ' FIG 10 is _a drawi ng show ng
an exanpl e ofPparsitdrss Of & Pebglakpnedianat 1Pesinhgradi ng!Bhoii ng an
exanpl e of version managenent tables generated by a build togl; FIG 12 is
a drawi ng showing an exafpl &€ ofS ad eFRYLNGoddiowing an example of a

hardware configuration of a communication terminal;

5 | FIG. 7 is a drawing showing an example of a
schematic perspective view of a program generation
apparatus;

FIG. 8 is an example block diagram of the
program generation apparatus and a program execution
10 apparatus;
FIG. 9 is a drawing showing an example of a
file code table;
FIG. 10 is a drawing showing an example of
versions of a program;
15 FIG. 11 is a drawing showing an example of
version management tables generated by a build tool;
FIG. 12 is a drawing showing an example of
an error code;
FIG. 13 is a drawing showing an example of
20 descriptions of a source file;
FIG. 14 is a drawing showing an example of a
source file after being converted into error codes;
FIG. 15 is a flowchart showing a process of
generéting the error codes by the program generation

25 apparatus;



FIG 13 is a drawing show ng an exanpl e of 20 descriptions of a source
file; FIG 14 is a drawi ng show ng an exanple of a source file
after beiWg 206/1&¥Bed i nto error codes; Fl GPCTHP2042/867p%lowc har t
showi ng a process of generating the error codes by the program generation
. 25 apparatus; -8- FIG-86 is a flowhart show ng a process
of displaying an error nessage when the apparatus or the comunication
term nal executes the program FIG 17 is a drawi ng showi ng an exanple of 5
the error code (enbodi féft- g is a flowchart Hhewilgi s prdcawisngsShow ng
an exanpl e of descriptions of a source file (enbodi ment 2);

FIG 19 is ad#PBRWMANGNShAW R BT eRafFpRESoWhean erhdranpabat usasie Fmewhi ch
the first argunment is 10 associated with the error nunbers;

FIG 20 is CHBMAGEIAG i HRL RRANBKRECHt Ahe ROUPERIERME after being

i : 21 i fl har howi n n ex I
g?nverted into the err%&quqgﬁfi;qéadrawi%gashaﬁﬁhéiénsegamp eacns anpt €

5 the error code (embodiment 2);

FIG. 18 is a drawing showing an example of
descriptions of a éource file (embodiment 2);

FIG. 19 is a drawing showing an example of
an error-number table in which the first argument is

10 associated with the error numbers;

FIG. 20 is a drawing showing an example of
the source file after being converted into the error
codes;

FIG. 21 is a flowchart showing an example of

15 a generating process of the error codes by the
program generation apparatus (embodiment 2);

FIG. 22 is a flowchart showing ah example of
displaying the error message when a program execution
apparatus executes a program (embodiment 2);

20 | FIG. 23 is a drawing showing an example of a
configuration of an error report system; and

FIG. 24 is a flowchart showing an operation
process of fhe program execution apparatus and a
terminal for maintenance in the support center.

25



15 a generating process of the error codes by the program generation

appar atus (enbodi nent 2); FIG 22 is a flowhart show ng an
exanpl e oVOIBHIE/Bng the error nessage when a program &&edB41yATappar at us
executes a program (enbodi nent 2); 20FIG 23 is a drawi ng showi ng an
exanmpl e of a configuration of an error-%eport system and

FIG 24 is a flowhart show ng an operation process of the program
execution apparatus and a termnal for maintenance in the support center.
-9-- DESCRI PHESNRORTTAE REFERENCEE NORERAES NUMERALS 11: FILE CODE
GENERATI ON SECTI ON 12: COWPI LE SECTI ON 13: VERSI ON ACCEPT

SECTI ON 514: CODEL bONVERS GOBEGEFMRRATION BHCTYINKAGE SECTI ON 16:

COMPRESS| ON SECTICN 17: PROGRAM DL_SECTI ON
12: COMPILE SECTION

13: VERSION ACCEPT SECTION
5 14: CODE CONVERSION SECTION
15: LINKAGE SECTION
16: COMPRESSION SECTION
17: PROGRAM DL SECTION
18: ERROR DETECTION SECTION
10 19: ERROR MESSAGE DISPLAY SECTION
20: PROGRAM
31: ERROR NUMBER TABLE
100: INFORMATION PROCESSING APPARATUS
200: MFP
15 300: COMMUNICATION TERMINAL
301: COMMUNICATION SYSTEM
400: SERVER
500: PROGRAM GENERATION APPARATUS
600: TERMINAL FOR MAINTENANCE IN SUPPORT CENTER

20 700: ERROR REPORT SYSTEM

BEST MODE FOR CARRYING OUT THE INVENTION

In the following, embodiments of the present
invention are described.

25 Embodiment 1



18: ERROR DETECTI ON SECTI ON 1019: ERROR MESSAGE DI SPLAY SECTI ON 20: PROGRAM
31: ERROR NUMBER TABLE 100: | NFORVATI ON PROCESSI NG APPARATUS 200: MFP
15300: COVRIRISATI’®&N TERM NAL 301: COVMUNI CATI ON SYSTEMPEBEP20SERE7ER 500:
PROGRAM GENERATI ON APPARATUS 600: TERM NAL FOR MAI NTENANCE | N
SUPPORT CENTER 20700: ERROR REPORT SYSTEM BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON In the foll ow ng, enbodi nents of the present
i nvention are described. 25 Enbodinment 1 -10-
Outline
First, an error message to be displayed on a
program execution apparatus according to this
embodiment is described.
5 FIG. 2 illustrates an example of the error
message according to this embodiment. The error
message of FIG. 2 includes the following three
descriptions and an OK button.
Description 1: “Error occurs”
10 Description 2: “Call support center”
Description 3: “0511-01C-0”
One of the features in the error message according to
this embodiment is that a line number of a source
file is included in Description 3. The data “01lC”
15 denotes the line number of the source file in
hexadecimal. The data “05” denotés the vefsion of
the program. The data “11” denotes the name qf the
file where the error occurs. In the following, the
entire Description 3 may be referred to as an error
20 code.
Namely, in most cases, no line numbers are
‘included in the instructions executed by a computer
when an error occurs, but the information (data)

indicating which line number corresponds to the

25 instruction in the source file will be included in



Qutline First, an error nessage to be displayed on a program
execution apparatus according to this enbodi nent is described.

FIG 2 ilWO0B4EE8an exanpl e of the error nessage accoP@irA§241g0¢7h31s

enbodi ment. The error nessage of FIG 2 includes the follow ng three
descriptions and an OK button. Descriptlbn 1. "Error occurs" 10 Description
2: "Call support center" Description 3: "0511-01C-0" One of the features in
the error nessage according to this enbodinment is that a |ine nunber of a
source file P§sFaéphdad ih DeBeerpfprar, 3 byrhecpiarhinglChelarerenes the

| i ne nunber of the squrce file in hexadecimal. The data "05" denotes the
versi on of tRé PESGFAMLIMHe ¥ata the syaRAEs ¢petAamenef thfe ¥ike where
the error occurs. In the follow n t he entlre Descriptlon 3 may be

referred to 3¥ anuérerror ti?ffc%lél%pogt center EfendRY cases, no |ine
nunbers are |ncI ud the i

HQ. f ructions cr& b)é % r(’r%put r when an
error occursscBlif? ﬁely rﬁpoer(f’?a Yor(upf‘Bgf)&)n cﬁ %t?‘ﬂa WHCER 9T e Stnber
correspords 0.t 2% IR MEEE 0Nk chNGa3P UL fLLe WL, 28 d el yded in

error promptly.

In FIG. 2. a case is described where the
error code is included in the error message. However,
for example, the error code may be separately

10 displayed (i.e., displayed before or after the error
message is displayed). Further, the version of the
program, the file name, and the line number may be
separately displayed.

Further, herein, the term “error” refers to

15 a failure that may be detected by a program (i.e., an
expectable failure). It is to be noted that term
“error” does not refer to (include) an unexpected
failure such as to prevent the display of the error
message (e.g., a bug which may cause hang-up of the

20 program, and a failure of hardware which may make it
difficult to execute the program).

Example measures upon occurrence of an error

FIG. 3 illustrates an example flow when an

error occurs in a brogram execution apparatus until a

25 cause of the error is analyzed.



WO 2013/ 011878PCT/ JP2012/ 067631 Description 3. Therefore, by reporting the
contents of Description 3 to the support center and the |ike by a user, the
support c¥R2813/HKT8t he |i ke may accurately specify (pi nB&TAPIO1Z/AE631
instruction where 5 the error occurred, which may anal yze a cause of the

error pronptly. In FIG 2.-X2-case is described where the error
code is included in the error nessage However, for exanple, the error code
may be separately 10 displayed (i.e., dlsplayed before or after the error

message is dlspﬁay@éyonHQQQR#Srtﬁ@dvéhﬁ¢m¥QﬁrQMeeb¢§gﬁa@m the file nane,

and the |ine nunber may be separately displayed. Further, herein, the term
“error" ref eﬁ‘Ep?BaEHSadﬂﬁHJtﬁfﬁéstih%teﬁﬁ?rbé‘ed%ﬁ%? ed 'Bpea ' pPOGISERE (i . e., an
expectable failure iis to be noted that term"error"” does not refer to

(i ncl ude) an® %ﬂ%ﬁpééﬁédtﬁﬁI?ﬁ%?§u8ﬁ03§sto prevent the dlsplay of the error

whi ch h the 20 d
ai lure of %%rdmaﬁs B TR hekeSi £ GRFATCT T TB° eREEFe PO Brdigr am

Exampl e geasiy es.Upgn QEUIENce Ol AN L Qrror 1o reorofkG 3 illustrates
ow

an exanpl e f en an ?FF OCCUFS I Nn'a program éxecut1on appar at us unti |
a 25 cause Ofréﬂ8v8859rﬂﬁ%fﬂE%¥ZﬁQy continue to use the program

execution apparatus.
On the other hand, when the user may not
understand a cause of the error by checking the error

10 message, the manual and the like, the user may report
failure information (i.e., the error message, the
version of the program, the error occurrence state,
the error logs and the like) to the support center of
the provider of the program execution apparatus. The

15 report may be made by using a telephone or e-mail.
The user may report the failure information in any
case other than a case where the error may not be
restored. This is because many program execution
apparatuses may be restored by rebooting.

20 3. The support center analyzes the caﬁse of the error
based on the reported failure information. 1In a case
where the support center alone is unable to assist
the user to restore the program execution apparatus
nor specify the cause of the error, the failure

25 information is further reported to the development



-12- 1. An error occurs, and the program execution apparatus displays an
error nessage. Then, a user knows that the error occurs. 2. The user

speci fi esWQ 28B48878f the error based on 5 the error nes$&§EP20NYBEY63the error
is restored (renoved), the user may continue to use the program execution
appar at us. On the other haiid- when the user may not understand
a cause of the error by checking the error 10 nessage, the manual and the
li ke, the user nmay report failure information (i.e., the error nmessage, the
versi on of tdievpsogramf the ermariderulmenvdasttateer) hefether | ogs and the
i ke) to the support center of the provider of the program execution

appar at us. THIB2RepBEE U hERRAE2BYSusi ng a tel ephone or e-mail. The

user may report the failure information in any case other than a case where
the error mdy nbt€beeVedremedt Thi &l 5 50BeRGLe aRhyt I 0gR difefde (thdn

appar atuses may be restored rebooting. 20 3. The support center analyzes
tﬁg cause of¢% %Fe??ﬁ?db8§e&mé1 ?&i@ﬁﬁg%P§8ﬁmﬁﬁ%ﬁ% ?ﬁgoF i“on. In a case

wher e thg sg&$ort center alone is unable to assist the user to restore the
xecu

progr am T O @Pparatus nor specify the cause of the error, the failure

25 information 4 f&é%??%gﬁﬁﬁyEé%bi&i&ﬂerggﬁﬁﬁ§”§ﬁg andPysfisvi sion of the

provi der (manufacturer rogram execut i on appar at us: 4. The
devel opnent fgggfiogoagﬁgy%Q§¥329:qggﬁgﬁgt the error based on the failure

i nformation and takes measu . 5. The devel opnent division reports the
anal ysis resgll trh® L(HBpSYRPUAN BNt B&ports the analysis result and
possible measures when necessary to the user.
10 Here, in the analysis in the above (step)
“4.”, the more information included in thé failure
information, the easier the analysis of the cause of
the error by the development division becomes.
However, for example, the failure information
15 including all necessary information may not always be
acquired. Namely, the difficulty of acquiring the
failure information may vary depending on cases.
The failure information may include:
(i)‘the error (failure) occurrence state
20 (e.g., what operation is being executed when the
error occurs, what operations were performed before
the error occurs, a hardware configuration and the
like);
(ii) the error message displayed for the user;

25 (1ii) the version of the program where the error



6. The support center reports the analysis result and possi bl e neasures
when necessary to the user. 10Here, in the analysis in the above (step)
"4.", theVAGPB/NK8r mati on i ncluded in the failure infoPkAPYI2/0¢70E easi er
the anal ysis of the cause of the error by the devel opnent division becones.
However, for exanple, the failure infoflation 15 including all necessary
informati on may not al ways be acquired. Nanely, the difficulty of acquiring
the failure information may vary dependi ng on cases. The failure

i nformati on dEGUrAe| aaet (i) the error (failure) occurrence state
20(e. g., mhat,o?eration IS being executed when the error occurs, what
oper ati ons wet®) pEhforiEP befFe- the error occurs, a hardware configuration

and the |ike); (ii) the error nmessage displayed for the user; 25
(iii) the version of tRE8TpFSGTHASherRet HEtEr rldr) Maw-PeceGAYLTEM (iv) the

error |ogs. when the user carefully monitors (watches) the

5 operating state of the program execution apparatus,
but the acquired information may be limited if the
user does not carefully monitor the operating state.
The more detailed the information of the failure
occurrence state 1is acquired, the more desirable it

10 becomes. But, the more detailed the information is
to be acquired, the more difficult the acquisition 6f
the information becomes.

The data (ii) (i.e., the error message) may
be displayed in many cases except when, for example,

15 the program execution apparatus hangs up. ‘Therefore,
it may be easy for the user and the support center to
acquire the error message. However, as described
above, the error message may not include sufficient
information for the user or the support center to

20 analyze the cause of the error.

By acquiring the data (iii) (i.e., the
version of the program), the development division may
‘estimate the éause of the error relatively easily.
This is because the cause of the error may be unique

25 in a specific version and the report of the



For exanple, the data (i) may be acquired when the user carefully nonitors
(wat ches) the 5 operating state of the program execution apparatus, but the
acqui red WR28I¥H188n may be linmted if the user does noPCEAPEAYPEA3Inoni t or
the operating state. The nore detailed the information of the failure
occurrence state is acquired, the nore-desirable it 10 becones. But, the
nore detailed the information is to be acquired, the nore difficult the
acqui sition of the information becones. The data (ii) (i.e.,
“the error nessagéiomphie kispeapetihien eraiar cav@stbhrcE¥pi sitpan mdprbexanyl e,
15 the program execution apparatus hangs up. Therefore, it nmay be easy for
the user andfeReTr$gsperlitr ef1lth hégqhiate tHee bihopdresdgyacHbiveder, as
descri bed above, the error nessage may not include sufficient information

for the usertBf VRESdMporthechter FeY203fally2eCPRE Chuse ST thel€rror.
devel opment “BPOFEr O i WeiT mafat( RESBRISE ™S NESERABP G ati velly easily.
Thi s, s becauseokne auss, of; 1he. SLLOLNTRL 15,47 AHE.3R 4 3 SRECLT ©

or after the program starts.

Further, once the version is acquired, the
versions of the various files included in the program
may be accordingly acquired. Therefore, it may

10 Dbecome easier to analyze the cause of the error
specific to the version of the program.

The data (iv) (i.e., the error logs) may
include all the data (i) through (iv). The error
logs may include information to specify the detailed

15 case of the error and the place (part) in which the
error occurs, specifically the information including
the name of the file where the error occurs and the
version of the program and being essential to perform
the detailed analysis. Therefore, it is most

20 desirable to acquire the error logs. But, the error
logs contain the inforﬁation that is most difficult
to acquire. As described above, the reason for this
is that the user is reluctant to externally prbvide
such information. 1In addition, the provider of the

25 apparatus is also reluctant to allow the users to



rel ati onship between the error and the version may be reported already with
hi gher |ikelihood. To acquire the version, the user may have to conduct a
speci fi c WRAPBYU1&8unl ess, for exanple, the version is BCAUIPYIAPE76H | vy

di spl ayed while the programis started or after the programstarts.

Further, once the version is acquired,-1tdre versions of the various files
included in the program nmay be accordingly acquired. Therefore, it nmay 10
becone easier to analyze the cause of the error specific to the version of
the programedpeldatldigiegt (). eaccene sheorerdusys)leany- i nclude all the data
(i) through (iv). The error |ogs may include information to specify the
detail ed 15 case of théhefhds &RPAhEnpRhcecysar tht i whi ER1cHE ter :
occurs, specifically_the information including the name of the file where
the error occhtf sA&REPRESHET GIoht BFORhECPPEGEM ANt BefhgCssd@tSal to
performthe detaileg analéys.ibs]i T ereggre, it is nost 20 desirable to
acquire the &rrBPY| B§sPOBRLP the @F r 6P SYPPCOTt SFAPLRE FRf I ThH that s
nost difficult to acquire. As describe bove, the reason for this is that
t he usergi;ﬁgﬁu%?aﬁ?m?gﬁgaeﬁq%ﬂY§i%?gv?8e%§ﬁﬂF%?ﬁ%r%89?0 ?%%ée&ﬁitiom
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logs. In thighenpedbrerbaefVeititass Hhef ieHdrdion items
indicating the version of the program, the name of
the file where the error occurred, and the line |
10 number of the source file. Therefore, it may become
possible for the development division to accurately
specify (pinpoint) the place (part) where the error
occurred (i.e., which part of which file was being
executed when the error occurred).
15 Example configuration
Program execution apparatus
As is described below, to display the line
numbers of a source file, there have been line
numbers already included in a program to be executed
20 by the program execution apparatus. Therefore, the
program execution apparatus in this embodiment may
have any appropriate configuration, such as a stand-
alone type client terminal and a terminal or a server
connected via a network, to execute the program.

25 A part (a) of FIG. 4 shows an example of a



t he devel opnent division to acquire the error logs, it my be possible for
the support center to acquire 5 the information equivalent to the error

| ogs baseMOBMXHE&rror code included in the error nmess&§EIPAEHEEY3T t he
error code includes the information itens indicating the version of the
program the nane of the file where thel'error occurred, and the line 10
nunber of the source file. Therefore, it may becone possible for the

devel opnent division to accurately specify (pinpoint) the place (part)
where the eryohepatacr ®ydrectivfi ehepactt ofn Wi Eprhptéonas bei ng execut ed
when the error occurred). 15 Exanpl e configuration Program execution
apparatus Processingppraifisesi bEH Bel gwStandrapPag tH®9 i ne nunbers of
a source file, there have been |ine nunbers already included in a program

to be executRHCZH3By CEHE YRt atbBREEGHSon dpRitat us®) TRér &il6te, 4 t he
Broaram execut g1 shpRlaln | nuf L. epbad e, TR have ey appropriate
2, SO SCORGEL SIE R DR LB A gs SOl T 2 AR () O
schematic pefSPEEhLYE W Q¥ e &0i h8T QpFBYa4hs 100 and the MFP 200

include a Central Processing Unit (CPU) and a program,

so that a process specific to the program may be

performed by executing the program by the CPU. When

10 an error occurs, the information processing apparatus

100 or the MFP 200 displays the error code.

A part (c) of FIG. 4 shows an example of a
schematic configuration diagram of a communication
system 301. In the communication system 301, plural

15 communication terminals 300 (hereinafter may be
referred to as communication terminals A, B when it
is desirable to distinguish one from another) and a
server 400 are connected to each other (via a
network). The communication terminal A is located in

20 one area (e.g., in the United States) and the other
communication terminal A is located in another area
(e.g., in Japan), and the communication terminals A,
B are communicatively connected to each other via the
server 400 and a network.

25 The communication terminals‘A, B include



processi ng apparatus 100 as a stand-al one type program executi on apparat us.
A part (b) of FIG 4 shows an exanple of a schematic perspective view of a
Mul ti - FurOi28B411198r | pheral (M-P) 200. Bot h the i nf or raPCEAPHBESE! ng
apparatus 100 and the MFP 200 include a Central Processing Unit (CPU) and a
program so that a process specific to-X%he program nmay be perfornmed by
executing the programby the CPU. Wen 10 an error occurs, the information
processi ng apparatus 100 or the MFP 200 di splays the error code. A part (c)
of FIG 4 shoespartavangslamefas, sehemkeirs c@rid goiarpphodiesgramd odra
comuni cation system 301. In the communication system 301, plural 15
communi cat i oRCEekAYn&FIONTBOTE §thekei AaPPECctigie bl selayr dgvtises. A

communi cation termnals A, B when it is desirable to distinguish one from
anot her) andV@1S8r &P 450 SREEbnAbcRed SF I ob REr COPMMNE GRst iR k) . The

e.g., in.the United
Yt W%?EOPéeﬁge8ﬁ|¥Qﬁunher ar ea

communi cation termnal Ais located . ipn 20 one area
States) and TRETGERr Ac iR bht FoRC: 8

e.g., iR Japan and _ t.he communi cation _ternnals A . B .are conmmunicatively
Conbont o 1 oPaihnnSPae ¥ STTDAEE, b0t F Ko rerrarn Lhsln ™ o2
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respective caneras, and m crophones and are [ocally connected to

respecti ve dispha;daviices cAyphge GYol eSOl Beuggle near the
communi cation termnal Ais collected by the m crophone of the
communication terminal B converts the electrical
signal into voice so that the voice is output from
10 the speaker. This applies to the images captured by
the cameras as well. Namely, the communication |
terminal A converts an image captured by the camera
of the communication terminal A into an electrical
signal to be transmitted to the communication
15 vterminal B. The communication terminal B converts
the electrical signal into the image to be displayed
on the display device of the communication terminal B.
This may allow users located in different areas to
communicate with each other using the voices and the
20 1images. Further, as the display device, for example,
a projector or a liquid crystal display may be used.
As a specific example of the commﬁnication system 301,
there has been known a teleconference system.

In the program execution apparatus of FIG. 4,

25 the MFP 200 and the communication terminal 300 may be




5 communi cation termnal A and is converted into an electrical signal to be
transmtted to the communication termnal B. The speaker of the

comuni caWPIAIXMEFBnal B converts the el ectrical signal PCAUB20IYPEE350 t hat
the voice is output from 10 the speaker. This applies to the inmages
captured by the caneras as well. Namel449-the comuni cation term nal A
converts an i nage captured by the canera of the conmmunication termnal A
into an electrical signal to be transmtted to the conmunication 15

term nal B. ddbklednmuni &at isireerfeAdahIB donvdris emeodiment ey shgnal
into the image to be displayed on the display device of the communication
term nal B. S9P8CHay Lyl Iedfasiel e | beafegh ¥ NFT%s ehheapaB® S0 Tormuni cat e
wi th each other using the voices and the 20 i mages. Further, as the display

devi ce, for ¥RERFPFEONE WridileXHTPOFLatPi it RAYIT AP BREFMNEY Ay be used.
As a specific exanple of the co ication system 301 ere has been known
a tel econfer%?}%%rgggtgeﬁ’ns Ilﬁlqlhteen%]r‘lgﬁrgh\ee%&%t‘i onn&%BﬁS?gittﬂé’s F1Gc 4, 25
the MFP 200 and the caommunj cation_term nal 30 be,.-19-..called s. An
error rreésagtee}fnr‘l tﬁpgeg%édiar%%“fr?mlﬁsbemgélpencol alq?% “e’?%%&%fe\%nleré'such S
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apparatus does not include general-purpose
information processing apparatus (i.e., Personal
Computer (PC)).

10 FIG. 5 shows an example of é hardware
configuration of the information processing apparatus
100 or the MFP 200. Here, the hardware configuration
of the MFP 200 is limited to a part relevant to the
execution of a program 20. Namely, besides the

15 functions in the illustrated part, the MFP 200 may
(generally) include other functions such a scanner, a
plotter, a facsimile machiﬁe and the like.

The information processing apparatus 100 or

the MFP 200 includes a CPU 201, a Read Only Memory

20 ‘(ROM) 202, a Random Access Memory (RAM) 203, a Hard
Disk (HD) 204, a Hard Disk Drive (HDD) 205, a medium
drive 207, a display 208, a network Interface (I/F)
209, a keyboard 211, a mouse 212, a Compact Disc Read
Only Memoryv(CD—ROM) drive 214, and a bus line 210.

25 The CPU 201 controls the operations of the entire



5 term "enbedded apparatus” may not be well-defined. However, for exanple,

it is assuned that the enbedded apparatus does not include general-purpose
i nf or mat i \¥A 2PH3YUEY8i ng apparatus (i.e., Personal Conput ETIPWII0676HFI G 5

shows an exanpl e of a hardware configuration of the information processing
apparatus 100 or the MFP 200. Here, th&€0kardware configuration of the MP

200 is limted to a part relevant to the execution of a program 20. Nanely,
besides the 15 functions in the illustrated part, the MFP 200 nay

(general | y) anmaxrfeust helheuk&M oHs2 seichrasseandaritzapl Brograma facsinmile
machi ne and the like. The information processing apbgarat us 100 or the MFP

200 i ncl uded @& £ORL) aaprsadtatiic Meabry 200ROWAM 0203 ai RaHEER Actess
Menory (RAM) 203, a Hard Di sk (HD}%}JZOA' a Hard Disk Drive (HDD) 205, a
medi um dri vé 207K 22 BR&pPay tH68 CEP nel hor kThet &1 £ ($FEFe808hea keyboard

2L 8 mouse 232 R SORRck DSt oad, QL Mooy (G0 RO, drive 214, and a
coparalus. e FOMER2 GBSO 1AL oLEr o3 OBLIager, (LD and static
the programég%gfbpeogxgﬁgt%@dnééfm%51$gggé %Wé\ggigu§arious data
to and from the HD 204. The medium drive 207
controls reading and writing (storing) data with
respect to a recording medium 206 such as a flash
10 memory. The display 208 displays various information
including a cursor, a menu, a window, characters,
images and the like. The network I/F 209 is an
interface for data transmission using a communication
network 2. The keyboard 211 includes plural keys to
15 input characters, figures, and various instructions.
The mouse 212 is used to select‘and execute various
instructions, select processes to be executed, move a
cursor and the like. The CD-ROM drive 214 controis
reading and writing various data with respect to a
20 CD-ROM 213 or the like which is an example of
detachable recording medium. The bus iine 210
includes address bus and a data bus to provide
electric connections between configuration elements
as shown in FIG. 5.

25 Here, the program 20 may be a file having an



5 data. The HDD 205 drives the HD 204 under the control of the CPU 201 to
wite and read various data to and fromthe HD 204. The nedi umdrive 207
control s WOZAIXYIBd witing (storing) data wth respecPCTIPHIFE63i ng
medi um 206 such as a flash 10 nenory. The display 208 displays various
informati on including a cursor, a nenu;2& wi ndow, characters, inages and
~the like. The network I/F 209 is an interface for data transm ssion using a
conmmuni cation network 2. The keyboard 211 includes plural keys to 15 input
characters, ithgtirddakdml Me¥mnabsornsty getdwhsabpefapoad 2End sngged to

sel ect and execute various instructions, select processes to be executed,
nove a cursoP€afdstHdlyted HneseprRrom dhs 2aaresnéfolif i ali ng and

witing various data with respect to g 20 CD-ROM 213 or the like which is
an exanpl e oF°88P§@ﬁﬂﬂ%?q%%igdfﬁﬁoﬁg&QQan4kP%u§qunéSZf@“?ncIudes

address bus and a data bus, to Vi el ectrli nect.i ons het ween

?-Orfi ﬁurati oﬁegpéﬁéﬁ]tg_s nhefé%%vxzégp g?‘@; (‘g)_fé(gib?gg Fﬁgl Slhfgr t%‘o mgy be zg
ile having an_.:21- insta or._an_execu e format, and may be

distri but5ed E?rgp(%r%i’ng. %e‘g%‘?‘g%glgmggg%ﬁaﬁ't é)ea %o%rf)%?erg?rvelélgabalne recordi ng

redi um Such 25509 11,8001 di 0 TECL UM 200, 1% G0 U243 and e Li kg 5

Further, the program may be e having an inst abl' e r mat

execut abl e forgBt-vLrOMAL by SuRPr ¥BI alNQlo OV s821 8%ty RS, digdributed
to the informati on processing apparatus 100 or the MFP 200. FIG 6 shows an

exanpl e of . aj habeware ok) weantsgetali appefr4thes coovuB-Cahicomiternpmal 300.
As shown in FIG 6, the communication termnal 300 in this enbodi nent
includes a CPU 101, a RDM.12,stkorAVaA03xammpflleasdt nempaydi@4e a Solid State

Drive (SSD) 105, a nediumdrive 107, an operation button 108, a .
10 configuration of the communication terminal 300. As
shown in FIG. 6, the communication terminal 300 in
.this embodiment includes a CPU 101, a ROM 102, a RAM
103, a flash memory 104, a Solid State Drive (SSD)
105, a medium drive 107, an operation button 108, a
15 power switch 109, and a network I/F 111. The CPU 101
controls the operations of the entire communication .
terminal 300. The ROM 102 stores the IPL and static
data. The RAM 103 is used as a work area of the CPU
101. The flash memory 104 stores various data
20 including the program 20, image data, voice data and
the like. The SSD 105 controls writing and reading
various data with respect to the flash memory 104
under the control of the CPU 101. The medium drive
‘107 controls writing and reading (storing) data with

25 respect to a recording medium 106 such as the flash



15 power switch 109, and a network I/F 111. The CPU 101 controls the
operations of the entire comunication term nal 300. The ROM 102 stores the
| PL and sWaPB/U&’8. The RAM 103 is used as a work areaP6T/IPHE20PEN01. The
flash nenory 104 stores various data 20 including the program 20, inage
data, voice data and the like. The SSD-2%5 controls witing and readi ng
various data with respect to the flash nenory 104 under the control of the
CPU 101. The mediumdrive 107 controls witing and reading (storing) data
with 25 respeeRory.a ridcoreR#gahbanuRuteensukhs asst heetl &sh f@2- nenory.
The operation button 108 is used to, for exanple, select a destination of a
terminal 100SX¥RBLlGonerelsft ch d09tigatdan t%rHGENlaﬁé G0 ¢ heTpdwer of

the term nal 100. The netmor% |/F 111 is an 5 interface for data
transni ssi onPYVETt ¥ IS Rat $ oHSREL Wt K WD Fol't ABF, Offie the RPR¥RE medi um

106 i s detachab provi ded w r ct tog the c at.ion term nal 300.
The COHWUHIC%? %ﬁ EFHHATE S %&90 (%WﬁﬁfdggggTéinéFhéﬁﬁz an i magi ng
devi ce I/F 11§ hoqﬁall4 a s eaker 11; a. 0|ce in ut/out ut I/ F

116, a dISp|athng% An EXEer R apﬁﬁ?h 5 Lohnketi 57 ﬁﬁ%?l and a bus

[ine 110. Theeeamesa 112 4 akegoAn |AROG ool AN AaRALAG,AD)RY inder the 15

control of t 1 to acquire t correspon ing imge data, and is

5gte)§dflgd in fbeacRAPUR GtdPiuder ipal 3 edbherd n@ﬁlenao%%rﬁeczi{foﬁl?» i's

terminal 300.
The communication terminal 300 further

10 includes a camera 112, an imaging device I/F 113, a
microphone 114, a speaker 115, a voice input/output
I/F 116, a display I/F 117, an external apparatus
connection I/F 118, and a bus line 110. The camera
112 takes an image of an imaging object under the

15 control of the CPU 101 to acquire the corresponding
image data, and is embedded in the communication
terminal 300. The imaging device I/F 113 is used to
control driving of the camera 112. The microphone
114 inputs voice, and is embedded in the

20 communication terminal 300. The speaker 115 outputs
voices, and is embedded in the communication terminal
300. The voice input/output I/F 116 performs input
and output processes on the voice signal between the
microphone 114 and the speaker 115 undef the control

25 of the CPU 101. The display I/F 117 transmits image



control driving of the canera 112. The m crophone 114 inputs voice, and is
enbedded in the 20 communi cation term nal 300. The speaker 115 outputs

voi ces, M@ 2WB/MEMI8dded in the communication terninal 380TIFTHE24@0Ele

i nput/output I/F 116 perforns input and out put processes on the voice

si gnal between the m crophone 114 and th&- speaker 115 under the control 25
of the CPU 101. The display I/F 117 transmts inage -23- data to an
external display device 120 under the control of the CPU 101. The external
appar at us cofaget ten any PxUsrnsl adisplenf asevioe tdAnsodesnshéth vari ous
external apparatuses. The bus line 110 5 includes an address bus and a data
bus to provi@enéredt Oifc doneRYi A4 - beticereEonFnglr aPPer adlushrent s as shown
in FIG 6. , Tﬁp di splay device 120 in FIG 6 is assuned to be a
Li qui d Cryst @PRPRSHLQR (ILc%)llﬁcFadﬁﬁg INtRATRAD EPYSERPNGC P T gani ¢ EL
di spl ay displa¥bn an i mage of the imagi ng object %ﬂd i cons for og rations.
‘However, theVdF8play ‘@8 c&X12H" fay 2BE Y%ttt or - 'Fh u&i?ﬂﬁﬁ? el¥ice 120
is conne%ted.toltgg dizplqﬁiélg 1 Z vi_a éxigg 200.t15The camer a and the
speaker may hot - BeEnbéudet T 7° T h8"Coinicdtd oh Yerm RaP 390, “and nay be

conneotion’ | TECTT5 15 SoreyYnsr BBEREED il TERlyEARR. ST o

20The progragy20ybsnnNat, ameysgstored in the flash nenory 104. This is
because, in the conmunication system 301, the program 20 adapted to the

type of the communicatirge t@EJpNA, 380ibBY 1be dawtpaded fEomsihfeerver
400. However, while the
to be a Liquid Crystal Display (LCD) including liquid

10 crystal or an organic EL display displaying an image
of the imaging object and icons for operations.
However, the display device 120 may be a projector.
The display device 120 is connected to the display
I/F 117 via a cable 120c.

15 The camera and the speaker may not be
embedded in the communication terminal 300, and may
be external types to be externally connected to the
external apparatus connection I/F 118 via a Universal
Serial Bus (USB) cable or the like.

20 The program 20 is not always Stored in the
flash memory 104. This is because, in the
communication system 301, thebprogram 20 adapted to
the type of the communication terminal 300 may be

downloaded from the server 400. However, while the

25 program 20 is outputting an error message, the



25 program 20 is outputting an error nmessage, the -24- program 20 may be
stored in the flash nenory 104. Therefore, the program 20 nmay be regarded
as a par tWeRMtHHIE¥Emuni cation terni nal 300. The prograRCZOPHEYIGE3 T fil e
having an installable or an executable format, and may be distributed using
a conputer-readabl e recordi ng nedi um sti¢é- as the recordi ng nmedi um 106
storing the program 20. Program generation apparatus 10l n this enbodi nent,
the program 20 to be executed by the program execution apparatus (e.g.,
‘informati on progessi &P apparkeustoged NEP 209, ftamhunmesattonl @4y i nal 300)
includes |ine nunbers of the source file. Therefore, there exists an 15
appar at us t hahegedorsaesthrichradspacicd Mrodrant 90arheceiatafa epa¥he
apparatus is called a program generation apparatus). The program generation
appar at us ma9fbh&ENgn SOTFHITHEE 3 bROPr 58&8iNTY apPérat us that runs on an

~universal (versatile) erating 20 stem (OS) (e, g0.,, Wndows (registered
tradenmark), UNI X (regi %?‘gr é’cfci‘?]é%‘éng?jkﬁ“?yLi(brﬁJf (f’eg‘? sPavéd% Addenar k)) .
Therefor%, froma,functional point of \gew therf mgé be not_ nuch

Us

di fference bt REEt e progrd GEREMEA T apara Sd™¥e B%f or mati on 25
processing agpar3tys ddy RlGng: a HOBRYE e A998I85LYe recording

‘medium such as the recording medium 106 storing the
program 20.
Program generation apparatus

10 In this embodiment, the program 20 to be
executéd by the program execution apparatus (e.g.,
information processing apparatus 100, MFP 200,
communication terminal 300) includes line numbers of
the source file. Thérefore, there exists an

15 apparatus that generates such a special program 20
(hereinafter the apparatus is called a program
generation apparatus). The program generation
apparatus may be an information processing apparatus
that runs on an universal (versatile) Operating

20 System (0OS) (e.g., Windows (registered trademark),
UNIX (registered trademark), Linux (régistered
trademark)). Therefore, from a functional point of
view, there may be noﬁ much difference between the
program generation apparatus and the information

25 processing apparatus in FIG. 5. However, generally,



-25- such a program generation apparatus is at the provider. In this
regard, the program generation apparatus may differ fromthe program
execut i orVaPPEYMHIRIE executing the program 20. 5A part (EFTAP2HYER7671 shows
an exanpl e of a schematic perspective view of a program generation
apparatus 500. A part (b) of FIG 7 sheiws an exanpl e of hardware
configuration of the program generation apparatus 500. The program
generation apparatus 500 10 includes a CPU 501, a RAM 502, a ROM 503, a
recor di ng megiah RoRPMOIHER cEeRORas02n @REmialieat Foatddiece 505, an i nput
devi ce 506, a draw ng control section 507, and an HDD 508. The CPU 501
provi des varPBR¥ifigdct i dis BYL§ ehBPAGand S RERF FgMafOS TA&TAL A bui | d 15

tool 511 fromthe HDD 508, an erf.orns process of generating corrected
draft image YBPaArafHe ﬁﬁwiSgEggng£§°§5t§%MH¢P%f%% F%&Fﬂﬁﬁﬂﬁwy)

temporarily storing dat a necessargﬁfor t he CP§§201 to execute the build
tool 511. ThRPRORFASHS SO STHrHa9 | PRt BT8HA™ Ba%i ¢ I nput OQut put System

(BICS) and the OS, and,stati.c ta recording nmedium 510 is
attached%to and detachédb th1 e ?%c%?ﬁrng %&ﬂ%%n%%u%??ﬁgl§é6?$6% 504.

Igﬁoﬁﬁfﬁédkgﬁfﬁ%g?f?ca YIS SP6LT 0Ren0d e @RS Sor Ot BebPA 4 the
apparatus 500. A part (b) of FIG. 7 shows an example
of hardware configuration of the program generation
apparatus 500. The program generation apparatus 500

10 includes a CPU 501, a RAM 502,.a ROM 503, a recording
medium mounting section 504, a communication device
505, an input device 506, a drawing control section
507, and an HDD 508. The CPU 501 provides wvarious
functions by reading and executing an 0S and a build

15 tool 511 from the HDD 508, and performs a process of
generating corrected draft image data.

The RAM 502 serves as a work‘area (main
memory) temporarily storing data necessary for the
CPU 501 to execute the build tool 511. The ROM 503

20 stores IPL to start Basic Input Output System (BIOS)
and the OS, and static data.

A recording medium 510 is attached to and
detached from the recording medium mounting section

504. The recording medium mounting section 504 reads

25 data stored in the recording medium 510 and stores



-26- the data in the HDD 508. Further, the recordi ng nedi um nounting
section 504 may wite data stored in the HDD 508 into the recordi ng nedi um
510. The VeE8BIKy8nedi um 510 nay be, for exanple, a USEBCEIRMPE63r an SD
card. " The input device 506 includes, for exanple, a keyboard, a
mouse, and a trackball, and accepts varZ@us operational instructions froma
user to the program generation apparatus 500. The HDD 508 nmay be 10 a
non-vol atile nmenory such as a Solid State Drive (SSD), and stores the OS
and various Bhtads&éh ias the BHOPI 80Beol Bwither, the recomsbin®nmuni cation
device 505 is a Network Interface Card (NIC) for connection to a network
such 15 as tRediHFemeattt il $RGtbenar O MErhetr{Feghster & are@deh@r k)

card. ' -~ Th rawi ng control section 507 interprets a draw ng
command havi h§epEER %Dudet t'dHF nthe gF §FRTEE Ishd? b‘g}meiﬁ@uti 1'% he build tool

511 by the CPU 501.. 20 _and draws.on_a di spl 509 thereb erating a

screen. recoré&nﬁhgmb Y9 %@%Im§¥l iy 3%¥§I%xﬁ59?ﬁg éhqﬁﬂ%tallable

format or: a t f nd may be distributed with the recording
pEiehy B2 B e

nediun15fb orrn ool 511 or by a server (not shown).
The input device 506 includes, for example,

a keyboard, a mousé, and a trackball, and accepts
various operational instructions from a user to the
program genefation apparatus 500. The HDD 508 may be

10 a non-volatile memory such as a Solid State Drive
(SSD), and stores the 0S and various data such as the
build tool 511.

The communication device 505 is a Network
Interface Card (NIC) for connection to a network such

15 as the Internet, and may be an Ethernet (registered
trademark) card.

The drawing control section 507 interprets a
drawing command having been written in a graphic
memory by . executing the build tool 511 by the CPU 501,

20 and draws on a display 509 thereby generating a
screen.

The build tool 511 is a file having an
installable format or an exécutable format, and may
be distributed with the recording medium 510 storing

25 the build tool 511 or by a server (not shown).



-27- Functional bl ocks FIG 8 shows an exanple of a functional
bl ock di agram of the program generation apparatus 500 and the program
execut i oVAPPBYHIT8. The program 5 generati on appar at us PSOEPHIPPHE31a sour ce
file using the build tool 511, and generates the program 20. The build tool
511 includes a conpile section 12, a |iakage section 15, a conpression
section 16, a file code generation section 11, a version accept section 10
13, and a code conversion section 14. Anmong these, the code conversion
section 14 mBypneé lioigelpenbe@dksy provi ded or included in the conpile section
12 as a part of the co%pile section 12. The conpile section 12, the |inkage
section 15 15, and t he EFd&hprEsshomis saat cFmrbl aref kdohH EFdi@®hs provi ded
by the build tool 511. Nanely, the conpile section 12 conpiles a squrce
file wittenPt86& A BT rPE, LRE+PIPAFRT rEFReTeF 8T PRI KUS heP8i naf t er
omtted) or thﬁ | i ke, and enerate?.an 20 ob%ect nodyle file for each

e i

source file. 2% »ﬁ?%ﬁ%f?QE ge*SELHON BRI %Euﬁrur_ B} & Wdul e files
(0 02ner 8 SBBULESar U asrua, 599 Bl OTRLERINL TG, commires
StrUCture’ SQhEh@hfﬂEEtdgf'Sll, and generates the program 20.
The build tool 511 includes a compile section 12, a
linkage section 15, a compression section 16, a file
code generation section 11, a version accept section
10 13, and a code conversion section 14. Among these,
the code conversion section 14 may be independently
provided or included in the compile section 12 as a
part of the compile section 12.
The compile section 12, the linkage section
15 15, ahd the compression section 16 are known
functions provided by the build tool 511. Namely,
the compile section 12 compiles a source file written
(described) in C, C++, JAVA (registered tradema}k,
hereinafter omitted) or the like, and generates an
20 object module file for each source file. Then, the
linkage section 15 links plural object module files
to generate an object file.
The compression section 16 combines and
compresses files in the directory along with a

25 designated directory structure, so that the



conpressed files have an file extension such as "*.jar", "*.war", "*.exe"
and the |like. The conpressed file is the program 20. The program execution
appar at usWRaN3d&¥fipr ess and execute the 5 conpressed pPEGHBHIZ00763INd may
directly execute the program as an executable file. The
operational contents of the build tool-Z8k1 are defined by a build file 22.
The build file 22 is described in the eXtensible Markup Language 10 ( XM.)
and defines a build method how to build the source file and generate a
project (i.ecomphespgedgfarhds hdve enbddileerstytendegnr prhomsBl defi nes
"program A" as a project nane. Description B2 defines variable nanes, and
stores 15 dirtecidfy nafedaFid es*;exagmand tigy"lilsgd "fhe as vari abl es
Here, the "files" and the "hone" have existed already. Description B3
defines to (ePBPEEESELr ddtlsties EhenPraAdan £0. 20ThPeBEPTEEMON B4 defi nes

di t to ¢ {Le the source file i,n "files", and co it tog afile
bt Dos CHER PbNOBS SRERASY M EcHEr o ey 10 FRECUCEAIRS o i n

files toca directory "js". scription B6 defjnes_ (direct to
conpressSZS%ﬁ?%ﬁ?%%?gégﬁﬂ?%%We% ungdf mﬁ%ﬂ§%€ﬁﬁfg%n8F gyte cHe

program as an executable file.
The operational contents of the build tool

511 are defined by a build file 22. The build file
22 is described in the eXtensible Markup Language

10 (XML) and defines a build method how to build the
source file and generate a project (i.e., the program
in this embodiment).
Description Bl defines “program A” as a project name.
*Description B2 defines variable names, and stores

15 directory names “files”, “home”, “bin”, and “js” as
variables. Here, the “files” and the “home” have
existed already.
*Description B3 defines to generate directories “bin”

W4 ”

and “js

20 *Description B4 defines (directs) to compile the
source file in “files”, and copy it to a file “bin”.
sDescription B5 defines (directs) to copy the file
“calk.js” in files to a directory “js”.

*Description B6 defines (directs) to compress

25 directories and files under “home” and generate



-29- conpressed file "programA war" When a devel oper

(devel opnment engineer) directs the start of build, the build tool 511 reads
such as aVOaP13YP11§Be 22 and starts the build. The 5 bui PETHPIE2/96763ky be
descri bed by a devel oper, or nmay be automatically generated by anal yzi ng
the file contents of the source files +&tder devel opnent by the build tool
511. The file code generation section 11 10 specifies all target files to
buil d, associates the files with unique file codes (identification

i nf or mat i on)compdegensr ftidss a'Pprogravdeweatil e 21. In the build file 22 of
FIG 8, all target files to build are files in the file directory to be
conpiled 15 and the fiFeegalk Jeveiorepy (d6VedEPMRIEy ctpgencele fil e codes
not used for the files in the file directory may, be given. FIG 9 shows an

exanpl e of tRETPFFE &5 Stai'e 24. PYAlthe ti9 LSbtd taple 21, 793ds codes 20
ori Gi nal 1118856 6380ROEE D | he® pRBGRAR 20 The cPBORE gerdiation
seotion 1 reLe3, b1 o 9 SELE, bl2 ML ) 6 ZZcandeertigeizaal | the
p rid urce
files which @éeaﬁggﬁatfgglly generated by analyzing the file
contents of the source files under development by the
build tool 511.
The file code generation section 11
10 specifies all target files to build, associates the
files with unique file codes (identification
information), and generates a file code table 21. 1In
the build file 22 of FIG. 8, all target files to
build are files in the file directory to be compiled
15 and the file calk.js of copy source. Therefore, the
file codes not used for the files in the file
directory may be given.
FIG. 9 shows an example of the file code
table 21. 1In the file code table 21, file codes
20 which are unique to each other are associated with
all the files which are original files to constitute»
the program 20. The file code generation section 11
refers to, for example, the build file 22, and
extracts all the source files in files to be compiled

25 in Description B4 and the source files which are copy



sources in Description B5. Then file codes are given to those files. The
file code table 21 may be generated by a developer. In this case, the file
code geneVat2B18¥8ti on 11 nay not be necessary. PCT/IP20FHB6 &l si on
accept section 13 accepts the input of the version of the program 20 from

t he devel oper. The version of the progr3mis described bel ow. 10Further,
the code conversion section 14 converts the specific functions described in
the files into the version, the file codes, and |ine nunbers of the source
file of the ppogeam 10 RFseripbhoar Sidon iTHien hekadecprrls) .amanel yent he
error code 15 is generated. Due to this conversion, it may becones possible
to display the EhRéendridedS of the source file by the program 20 when an
error occurs. Whet her the code cagnversion section 14 is

i ncl uded in the conpil éNsedtildh A29%r LB 16Utk AR %P20IERETEHAS I1RY s2ction
12 is to correspond to ther.the targ file to byild requires conmpiling
o not. CTnor BFRRICBENS Colit ol 15 ofabhe TSt det frogols PaBmHAmion For T O
exanpl e, .a file descri.bed in J@V@Scri t Q;e i stered trademark, hereinafter

may be 2§(N€?F5&fni§%uﬂa¥cp%e 8n8? 5 Tefore, the-code -31-

e oe b SIS Lo R L ASH oD iggepecaga, e orv o
Therefore, tigrGRd8 CAMELIALLH; SRCLEORNEA b d P8 20 from the

developer. The version of the program is described

below.

10 Further, the code conversion section 14
converts the specific functions described in the
files into the version, the file codes, and line
numbers of the soﬁrce file of the program 20 (after
conversion into hexadecimal). Namely, the error code

15 is generated. Due to this conversion, it may becomes
possible to display the line number of the source
file by the program 20 when an error occurs.

Whether the code conversion section 14 is
included in the compile section 12 or is outside of

20 the compile section 12 is to correspond to whether
the target file to build requires compiling or not.
Therefore, the contents of the process may be
identical. For example, a file described in
JavaScript (registered trademark, hereinafter may be

25 omitted) is not to be compiled. Therefore, the code



5 conpile section 12 generates the error code. If the code conversion
section 14 generates the error code before the conpiling, only the code
conver si ONOSBEX114¥7814 out si de of the conpile section 12PRAYPHE2ZAGGHE ed.
10The program 20 that has been generated by the build tool 511 as descri bed
above includes an error detection sectt®h 18 and an error nessage display
section 19 in addition to various functions specific to the program 20. The
error detection 15 section 18 detects occurrence of an error by determ ning
t he cont ent scenveRes lvay st lekomsi Agoiuft sseltt emtethadcohpilliekesedheorrror
message di splay section 19 detects the occurrence of the error and draws an
error nessage?ofiefRE adieshiItdiR 208or129de20F 1 heke atpesghbandL section 17
is minly no nied on the communication term nal 300. For exaqPIe, when t he
power of "t het t&RMARSEALRGT tB7 nFhal 500 AV t1F nkd PR, CORP M st arts to

cause the CPll 101 _to exegute the_gro ram.,DL sectj on 1{. The program DL 25
section 17 conheEfS ey Sﬁ53§5?@%r 280 By 'R Pt A 14322 (€ 1P address

of 2, KNOMD SELAES 10045 1, 9" cenamule, 31T soupea, end o gas the
20 using a OgbyGOMBRYLr A LOEL: 1 BHCR ot i RONEE o OF B GQIPNUSRL T ON
before the compiling, only the code conversion
section 14 outside of the compile section 12 may be
mounted.

10 The program 20 that has been generated by
the build tool 511 as described above includes an
error detection section 18 and an error message
display section 19 in addition to various functions
specific to the program 20. The error detection

15 section 18 detects occurrence of an error by
determining the contents of the variables using if
sentence and the like. The error message display
section 19 detects the occurrence of the error and
draws an error message on the displays 208, 120.

20 Further, a program DL_section 17 is mainly
mounted on the communication terminal 300. For
example, when the power of the communication terminal
300 is turned ON, the IPL starts to cause the CPU 101
to execute the program DL section 17. The program DL

25 section 17 connects to the server 400 by designating



termnal 300 is turned OFF, the conmunication termnal 300 del etes the
program 20 in the flash nenory 104. By doing this, it may becone possible
to preverWOAB/PI¥Er am 20 from bei ng stol en fromthe 10PESHRIHPEES3 10N

term nal 300. Version of program FIG 10 is an exanple
illustrating the version of the program20. The program 20 having a certain
scale is generated via the process called 15 build based on plural source
files. FIG 10 shows a case where a single program 20 is generated based on
a C++ | anguafBesddr eeldnass caf | adkpawm. ¢F ver héffensfinde Jsad by main. cpp
call ed base.h, a JavaScr”Pt source file called calk.js (this also_is called
a 20 source PEPBPHEcadsd TR V€§®Pﬁﬁgrl§qﬁn Q%F%ﬁ?@é S@@|R¥Q9§%Wg%9 of
build) and t e llkgﬁ Eb the term’ bH g refers to
generating a r@?e& aEQ¥Y?Fe4OBy XOHE%ﬁQRf§+R8e Pl &d19 M3 (AE program

gener ati on apparat us SOO:§§ erforns 25 the "build", the program
generati on agg Sr REG9 560 Bglﬁgg&§ed“ﬁvn?% developer Cenerally, the

ool B4 suh v s s T s ol ol il
execut abl e ftegmlnal 300 is turned OFF, the communication

terminal 300 deletes the program 20 in the flash
memory 104. By doing this, it may become possible to
prevent the program 20 from being‘stolen from the

10 communication terminal 300.
Version of program

FIG. 10 is an examéle illustrating the

version of the program 20. The program 20 having a
certain scale is generated via the process called

15 build based on plural source files. FIG. 10 shows a
case where a single pregram 20 is generated'based on
a C++ language source file called main.cpp, a header
file used by main.cpp called base.h, a JavaScript.
source file called calk.js (this also is called a

20 source file because JavaScript is not compiled but is
a target of build) and the like.

Here, the term “build” refers to generating

a “executable file” by combining those files. It is
the program generation apparatus 500 that performs

25 the “build”, the.program generation apparatus 500



5 which is the program?20 (e.g., *.war, *.jar, *.exe files) may be

gener at ed. Then, by the conbination of the versions of those
plural fiwepitthes7ersi on of the program 20 i s managed. PEDAPEN 20T, when
only the version of 10 calk.js is changed (i.e., when only the calk.js is
updated and any other files are not changed), the version of the program 20
is updated by the version of the calk.js. FIG 10 shows cases as fol |l ows:
Cal k.js yen: Version of the programis 0.1.0.0 15 Calk.js Ver2: Version of
t he programbesifiyg lufed Bgl khes déeredt opersi ogeofe tadiel py oghanbud 141 2. 0.5
For exanple, the version of the program 20 is set by the devel oper when the
build is perfarhed]lThachermsi dWaet hengr 0N 26 negmiber aardded by, for 20
exanpl e, recording the version of the program 20 along with the versions of
the source favaksldpylehe BeveExssartinpweher bud lgediacat el Vebyi themanagenment
systemis often used. As the version nmanagenent system there have been
_known, for S&RPTIN FeRSTESACH raRa eEYPoR 08y stadm §xSytahlsubvidrssi on
(SWN), -34- and a, Gt which are freeware, aqd a VigyalSourceSafe

(regi st ePed HrddRnd? kD€ RTRITER O {ReISYN” - ver sidhr of -Ef€ program 20

is given as .q%%oms: slé: A develqgfr registers a directory structure in a
repository §hdtaYc & < t) of the version managenent system
thp di t t t incl udi fi i st d | t h

e directory structur c i squr.ce. es re ered jin.a tree-shape.
The repository is the g?%ﬁ’mﬁ rg%FE§5ﬂ?c%sé%%83r8glﬁif%év%ﬁ%l?ﬂs P%ke) are
stored. At‘%ﬂé%é“ﬁ@@kathQles, the version of the program 20 is

managed. For example, when only the version of

10 calk.js is changed (i.e., when only the calk.js is
updated and any other files are not changed), the
version of the program 20 is updated by the version
of the calk.js. FIG. 10 shows cases as follows:
Calk.js Verl: Version of the program is 0.1.0.0

15 Calk.js Ver2: Version of the program is 0.1.0.1
Calk.js VerX: Version of the program is 0.2.0.5

For example, the version of the program 20

is set by the developer when the build is performed.
The version of the prograﬁ 20 may be managed by, for

20 example, recording the version of the program 20
along with the versions of the source files by the
developer. However, a dedicated version management
system is often used. As the version management
system, there have been known, for example, a

25 Concurrent Version System (CVS), a Subversion (SVN),



10 versi on managenent systemgives revision 1 as the initial version to the
project. s2): There is a case where the devel oper edits one or nore source
files. WNQ20BD1g¥¥el oper wi shes to record t he conbi nat iP6ER/JB01R/PAE6&our ce
files having 15 been edited, the devel oper uses a conmand (commt) of the
versi on managenent systemto store the3ddition result into the repository.
The versi on managenent systemincreases the revisions of the project to 2,
and adds the new version to a new source file. 20 s3): Wen the program 20
i s generatedddom Ehe phijcdctaty peeéwvemeng arttk HUW1suahSphecedafoe fil es,
t he devel oper uses a command (copy; of the versi'on managenent systemto
give a tag nefedigyegped fgadrnanly) nanél Bheass stonshat SVNat tthere of the
source 25 files or the source files having different versions -35- are
associ ated WEhS1AR Phg tREN® R 3T of Bd 1By VeV %i BAL hBHEJenent system
CGenerally, the tag nane_is given as "tag=version of program 20". By giving
t he tag nanes,l)Ohcg aﬁge\}&pﬁ FHLSEERE Br %FﬁﬁtﬁrYsSRgBﬁﬁPr@nelWe? sion
managenent - s estem ]éni guglyyﬁ%neci fi es t he o%r.(lzne fitles %Jsgg for the build.
Afterward, bYyRHz"oBE¥atYordt9 the ngé‘per{ RH bu? T d P&V S Per f or ns
the bu'ld'rhéhagement system, the directory structure including
source files registered in a tree-shape. The
repository is the area where resources (source files
and the like) are stored. At this moment, the
10 version management system gives revision 1 as the
initial version to the project;
s2): There 1s a case where the developer edits one or
more source files. When the developer wishes to
record the combination of the source files having
15 been edited, the developer uses a command (commit) of
the version management system to store the edition
result into the repository. The version management
system increases the revisions of the project to 2,
and adds the new version to a new source file.
20 s3): When the program 20 is generated from the
project by performing the build on the source files,
the developer uses a command {(copy) of the version
management system to give a tag name. By giving the

- tag name, the versions at that time of the source-

25 files or the source files having different versions



10 manner that the directory structure and the contents of the source files
are unchanged (i.e., no new change is added) since the tag nanme is given.
When t he WRi2P/418878er f or med, the devel oper designates t RETHBY1HE¢E3las t he
version of the program 20. 15Afterward, when the source files correspondi ng
to the version of the program 20 are to3be taken, the devel oper designates
the tag nanme to specify the source files. Further, there exists the |IDE
that perfornms 20 both build and versi on managenent. Therefore, it may not
al ways necessipy asgqQstigielé vhehbihled tagpbin®ng and shenest Svnthanagenent
system separately. FIG 11 shows an exanple of a_version managenent table
gener at ed byVERE PG MRS E. SYSTPHe bUitRCTdblYs1EhgcdidT eda®he versi on
or the tine /WO 2013/011878PCT/JP2Q12/067631 -36- _stanp of the source
files, and asSo8idtds &hd FRYT¥EEFL PhE a9 EE@™VEPSi-on or the time stanmp

wi th the version of th%ypro.gvram 20. Therefore, when t@ﬁﬁversi on of the
program 20 i s detect ed2YyP ety r FRG 5980 TATE v e?RFBn ERENAGETER™ t3bl e, t he

version Q; t@ﬁe program 20 is known, the version management
system uniquely specifies the source files used for
the build.
Afterward, by the operations of the
developer, the build tool 511 performs the build in a

10 manner that the directory structure and the contents
of the source files are unchanged (i.e., no new
change is added) since the tag name is given. When
the build is performed, the developer designates the
tag name as the version of the program 20.

15 Afterward, when the source files
corresponding to the version of the program 20 are to
be taken, the developer designates the tag name to
specify the source files.

Further, there exists the IDE that performs

20 both build and version management. Therefore, it may

| not always necessary to provide the build tool 511
and the version management system separately.
FIG. 11 shows an example of a version
management table generated by the build tool 511.

25 The build tool 511 acquires the version or the time



files included in the program corresponding to the version may be
specified. The version managenent table is nanaged by the devel opnent

di vi si on.WRGPIHHEIST8 i n the source files of FIG 10, 10 t Pp&dPFU2/B6763% he
description | anguages) may differ. However, the build tool 511 may perform
the build only on the files having the-3ane type (e.g., only files
described in C++). In this case, the build tool 511 performs only conpile
and link. Wether 15 such a partial process is called the build or conpile,
it is a mattekapp edndheniseungeefjlesvamdvmgsehatedr@adil es have a
single type, the program execution apparatus nmay di splay the |ine nunbers.
Error code 2DEFESTEXSsHOVE aFAekARF &6 itqie @F rbhechdie stammpewidh t he
error code has atotgl of 10 digit characters its). The error code is
described by“BEdVRGSEASURT nﬂ}etﬂéoalré‘f“t 2% %eg?éﬁifﬁhe%h@fnt Mod® digit.

The first two di 25 denote th t two digits of th
vorsi on of {HE-CI8R o dUFar 900" By Dbl e SRt OV EFI O the

progran1%p L?O ?E% ve s1ogmha$£$e%é%t"%abighe r as%6510¥0 %skhedlglts

are used’i s uce r1 sk éporting a varong nu e service
center files included in the program corresponding to the

version may be specified. The version management
table is managed by the development division.
Further, in the source files of FIG. 10,

10 types (e.g., the description languages) may differ.
However, the build tool 511 may perform the build
only on the files having the same type (e.g., only
files described in C++). In this case, the build
tool 511 performs only compile and link. Whether

15 such a partial process is called the build or compile,
it is a matter of name only. Namely, even when the
source files have a single type, the program
execution apparatus may display the line numbers.
Error code

20 FIG. 12 shows an example of the error code.
In FIG. 12, the error code has a total of 10 digit
characters (digits). . The error code is described by
adding (counting) the digit numbers from the left-
most digit. The first two digits of the error code

25 denote the last two digits of the version of the



5 conpared wth a case where a longer error code is required to be
reported. Further, the error code includes "-" (hyphen), so that the error
code may WeEHWI1KIBe readabl e and there is no neaning | RCTABZHYPHEH. 101t
may depend on how to describe the version, but when the devel oper
increments the version one by one as a-3écinal, 100 versions are identified
when last two digits are used. Therefore, it may be sufficient (enough
capacity) to analyze the error 15 code using the last two digits of the
versi on al onerogkem wé -chaieiet @xsnph ey hevheni richandetsaenh odi dites in the
error code denote a file code of the source file outputting an error
nmessage. As BESErEFed Qnilth T@férenéé t 6h data ahe fOPE-codd§s 20 a

hexadeci mal nunber uni quel identit¥ing the file nane of the source file.
Wth two di gFEeSPR W&Yad%bﬁ'w,d?ss £i PES HPPel P dBAt FRAYES Ther$FKe code
may be insufficient far file codes in, a Iﬁége-scale 83%%ran120, but may be

sufficient foF ERBOZEHDG aff Hadi AR SFerdt StScaAFE efSHe il e code
- 38- bec%mas ilgsug_ji ciwel ty thce ééf;‘”r{edi git foonr Gtzpeeg I’I}el’é ez _arl so be used
to incredse ‘Eﬂepﬁuﬁger 0 cﬁ‘gl?s f 8RO e ¥ 19 006 y 17& e’?lllte name is
expressed ang.d,spLayed Bye UsLP9- B8 . T1 156 G908 | SchOt £22LY (D ge
includes “-” (hyphen), so that the error code may
become more readable and there is no meaning in the
hyphen.
10 It may depend on how to describe the version,
but when the developer increments the version one by
one as a decimal, 100 versions are identified when
last two digits are used. Therefore, it may be
sufficient (enough capacity) to analyze the error
15 code using-the last two digits of the version alone.
The two characters in the third and fourth
digits in the error code denote a file code of the
source file outputting an error message. As
described with reference to FIG. 9, the file code is
20 a hexadecimal number uniéuely identifying the file
name of the source file. With two digits in
hexadecimal, 255 files may be identified. The file
code may be insufficient for file codes in a large-

scale program 20, but may be sufficient for the

25 program having a general scale. When the file code



5 reduce the length as nuch as possible but also to prevent the information
i ncluding the function of the program 20 from bei ng known to the users and
the |ike WaS8B/B8Bhe file nanme. The three characters ofCIIRIH2PGOR ght h 10
digits denote the |ine nunber in hexadecimal of the source file outputting
the error nessage. Wen three digits if3thexadeci mal are used, as nmany as
4096 |ines are expressed. Wien the code anpbunt of one source file is
greater, the capacity may be insufficient. 15 However, it is thought that

t he capacitybeapmes sufsfiffiempienn, nahg ddsdsh ¢Hogitefor fti0deyphars are
not sufficient, the ninth digit for the hyphen may al so be used to increase
t he nunber oRadi gilee & qsr@glmelﬁeﬁﬁ@rs,e THee reusbaTwWRY 1sEbGHeti far i s
used to 20 exgress the line nunber is to reduce the length of the error
code. - the fidge qfact®rYi hheedtiH itA®e nd§ BEP&CHIIGHr3RY used. For
exanpl e, the devel oper of the so§éce file may use this tq_describe

i nf or mati on %%SB ﬁ&&ﬁ\ﬂ¥t%§%&%! & fHdSerT¥te chtisBOWhER ébﬁé?ating - 39-
(e pour o2, [HLuclP 80t SO @ DL RS |Rtselo BRIk eaeley o1 (e
an exanpl e Oérgognqe%%gl¥ﬂfgkmation including the function of the
program 20 from being known to the users and the like
based on the file name.
| The three characters of sixth to eighth
10 digits denote the line number in hexadecimal of the
source file outputting the error message. When three
digits in hexadecimal are used, as many as 4096 lines
are expressed. When the code amount of one source
file is greater, the capacity may be insufficient.
15 However, it is thought that the capacity may be
sufficient in many cases. However, if 4096 lines are
not sufficient, the ninth digit for the hyphen may
also be used to increase the number of digits for the
line number. The reason why hexadecimal is used to
20 express the line number is to reduce the length of
the error code.
One character in tenth digit may be
arbitrarily used. For example, the developer of the

source file may use this to describe information

25 effective to analyze the error cause when generating



of the source file. The source file of FIG 13 includes line nunbers in

i ntegers increasing one by one. In the actual source file, no |line nunbers
are incl NWEFNHPKEYer, in the IDE and an editor, 10 seqB€RtIPHNI2Ptider s

i ncreasi ng one by one are added to support the devel oper. In
FIG 13, a function called "printErrorf3% og" is used to display the error
nessage (see lines 11, 28, and 105). Wen the 15 function is executed by

t he program execution apparatus, the program execution apparatus displays
the error nesBagécHagiendid g or fascasti fhE @rizitrasy, opgcllgditer may
Descriptions 1-3, and one OK button). This function takes three argunents:
20 pri nt Er r JRDKEI 63 SEEMT drom thRe, deVedrmedsdgel andt BaEethGe - F¥ason). The
first argunent "errorTitlel" designates Description 1 in FIG 2, and the
second ar gunedtS€error Messagel " desi gnates Description 2. In 25
“errorTitlel? andl"erEorNbssqge%? a character string -40- is set in the
line (not shoPRTPLehE RS er stfing is stored in a predeternined address
of the Ms 203, 103, HD 20 and_f1 ash nor y. 104, en _t.he .function
i's execE@ed, t he progrgggéxggﬁfiéﬂ”%p%%rg ﬁgggjﬁé%%ég? eg%ﬁgfégﬁ:f”§tring
at the addre i . {he " o] ssa0et:' andet character string
at the addreig g%i gﬁg‘ifg% %lft%e "gp%o%l\lg/&ssaggj"l?rg% ?Eg 203, 103,

the HD 204, gndithesfhash MIMSYrd04n integers increasing one by

" one. In the actual source file, no line numbers are
included. However, in the IDE and an editor,
10 sequential numbers increasing one by one are added to
support the developer.

In FIG. 13, a function called
“printErrorDialog” is used to display the error
message (see lines 11, 28, and 105). When the

15 function is executed by the program execution
apparatus, the program execution apparatus displays
the error message having a format as in FIG. 2 (i.e.,
including Descriptions 1-3, and one OK button).

This function takes three arguments:

20 printErrorDialog (errorTitlel, errorMessagel,
createCode (_reason).

The first argument “errorTitlel” designates
Description 1 in FIG. 2, and the second argument
“errorMessagel” designates Description 2. . In

25 “errorTitlel” and “errorMessagel”, a character string



10The third argunent "createCode ()" of the function "printErrorD al og"
corresponds to Description 3, and becones an repl acenent target with the
error cod¥O2¢Rd1E§78at eCode() is a function to generate PREIBINYPOTEHde and
takes one argunment. When 15 the "printErrorDi al og" is executed, the
createCode() may not be used due to thed@haracter string. Therefore, not
the function but a variable may be replaced with the error code. The
createCode() function displays the error code in the error nmessage 20 of

rel ated art.i¥héeeéf dre,thy kkehaltgPlg shrewflunct Tha wheradierrsorisede, the
devel oper may change the source code so as to display the error code in

thi s enbodi nefit SEPTES g’ theP beA§FREMIIATF addrees 2§TW@QX&&M%0%9érsron

t 14 I th -41- t f t the fil d
o the 11nel ﬁaﬁ%&%se D (3 preaﬁari@@%eé#am%ytr&rvfre‘?rrh%&bsta%e ar qunent
of rhe creat gﬁ th an ar? trarﬁ one character of .the error code. The_
arbitrary on afacterstscy & 2 RES9 5B e S TR CPd O SHRELIBEF |

lines 11 ndféédsa@% v tgi,gt%hz% Cattgrtﬁegg&apes';?agm'Anee&% s

inline 3, F'sSdescriD reas ereforeée changi ng t he

creat eCode()y, &nthrnee%%é ot% gﬁeag en t%réﬁa£58€ gﬂeﬁfrgttrary one

character is and e create lTne 105 is

replaced, thenhar Bidhrdas %f@ﬁé@@ﬁew %r{'eZ"weWemteeea@rew r&f ymone
character means nmay be nmanaged by the devel oper of the source file using,

15 for exanptge aab@blomHsspesattAg Hie 2anE, chadacher fMalsh tfEnspRt ent s
(meani ng) .
104.

10 The third argument “createCode ()” of the
function “printErrorDialog” corresponds to
Description 3, and becomes an replacement target with
the error code. The createCode() is a function to
generate the error code and takes one argument. When

15 the “printErrorDialog” is executed, the createCode()
may not be used due to the character string.
Therefore, not the function but a variable may be
‘replaced with the error code. The createCode ()
function displays the error code in the error message

20 of related art. Therefore, by exchanging the
function with the error code, the developer may
change the source code so as to display the error
code in this embodiment by using the original source

file.

25 The code conversion section 14 replaces the



In FIG 13, three "printErrorD al og" functions are described in lines 11,
28, and 105, respectively. The devel oper may change the argunents 20
dependi ngV8Rt¥H1§Bace or state of an error having occuPF@gPFF?@€@31
depending on the |ast process). Therefore, contents of Descriptions 1 and 2
may al so change. Naturally, as in lined1ltl and 28, plural
"printErrorDi al og" functions may have the sane 25 argunent. -42-
As descri bed above, even the devel oper nay not easily specify or nay not
speci fy whererepeeepder ) ndesadens sveuspan f témm ail ke | coden amd the
Descriptions 1 and 2 are provided and the sane nessage is used in 5 plural
parts. HowevekleppuBRBEgdiafy the RFPSFakodd i mithef 3btiRes &6@daLsn this
enbodi ment, even when Descriptions 1 and % are the sane, it my becone
possi bl e to?ﬁﬁqﬁEPVmBQFeﬂﬁrﬁ??r%ﬁ?ﬁE?GH Fart 5 hed R of TRATER Sbur ce code
the error nessage, is ogtput. %gfor exanple, if the Iine.gunber 28 line is
i ncl uded in Qe ePfORCESHe Ot He ' HeVEl BpeFOtsy spels fy- PhAF 2ENe R put error
nmessage ks di,spl d t he "printEcr i al.og". function i i ne 28 of

So MTRERIERFCTS, L A baer SR Rty EhaRt e el

t he source fi erefor evel oper imay speci eis a

process that; ny%ﬁ@gsglt@%&ﬂééyi%éggiggﬁg%gglQggqgwﬂ?%%agggrline 28 of the

source file. e exanple of F e process nmay cause
constant “2” in line 105. As in line 3, it is
described that “ reason="0”"”. Therefore, by
exchanging the createCode() in line 11 with
10 createCode() in line 28, the arbitrary one character
is “0”. On the other hand, when the createCode() in

line 105 is replaced, the arbitrary one character is
“2”. What the arbitrary one character means may be
managed by the developer of the source file using,
15 for example, a tableiassociating the one character
with the contents (meaning).
In FIG. 13, three “printErrorDialog”
functions are described in lines 11, 28, and 105,
respectively. The developer may change the arguments
20 depending on the place or state of an error having
occurred (i.e., depending on the last process).
Therefore, contents of Descriptions 1 and 2 may also
change. Naturally, as in lines 11 and 28, plural
“printErrorDialog” functions may have the same

25 argument.



the error is located several lines before the |line nunber included in the
error code. 20Just before the "printeErrorDi al og" function, a process of
det er mi niWG 20BD1ET8ur rence of an error using, for exanpPETIBYI1ZP678¢Int ence
is described. As the process of determning the occurrence of an error, the
devel oper typically describes an opti ne4225 determ nation condition so as
to detect whether an -43- error occurs based on an error which is assuned
to have occurred in the process just before the process of deternining the
occurrence of the erroPs F&saxdrpieabpe e avHn ndseagevea obiere may i s

di spl ayed 5 when the value called "failed" is set in the variable
"operation"."The®éfidtY fERRGHEYI AT MAY 294 SRESHI Hyvhewsert e vaF terot her
than "0" is set in the variable "errorCccurred". The error nessage in line
105 i s di spl&5&dadfen St ¥ R uef TAW PT Mgy PR1YoDPsschiPhHersari abl e

"getVal ue" T f At b ible t | i ably .det ect
Speci 116 Lo T hENpr Bcasted P anEaoar FaB & Do et | BRo 2Bk Var i P

" Cc . t iable " Val ue" ticall t d at

or cdet or i ne: Bidreeid s v 1P REeRAE Vo3P Bi e dl BB aer XRET I ash

menory 104. e h ecyt i.an r se e ess based
Bnkhe LRI 300 g eGUt § AN APRATANSy BEERTSCR Jhe (AU

on the variabl e name, the occurrence of the error nmay be determ ned. Here,

the determ ngtien gk iths occiigepceraf 2Q ah L of + UshR9iherd sentence is
an exanple only. FoOr exanple, the occurrence of an errdr may be determ ned

using a Swi tghssepliene® uniquely detEl@inkd shomsyaRcaxpaplte Oof i ge pource
file including replaced error codes.
of which source code the error message is output.

10 For example, if the line number 28 line is
included in the error code, the developer may specify
that the output error message is displayed due to the
“printErrorDialog” function in line 28 of the source
file. Therefore, the developer may specify that

15 there is a process that may cause the error, the
process being near the line 28 of the source file.

In the example of FIG. 3, the process which may cause
the error is located several lines before the line
number included in the error code.

20 Just before the “printeErrorDialog” function,
a process bf determining the occurrence of an error
using, for example, an if sentence is described. As
the process of determining the occurrence of an error,

the developer typically describes an optimal

25 determination condition so as to detect whether an



25As is apparent when conpared with FIG 13, -44- the CreateCode ( Reason)
inline 11 is replaced with 0511-00B-0; the CreateCode (_Reason) in line 28
is replack® 2M¥H18811-01C-0; and the CreateCode ("2") i RCTJIJRY1Y/0G631s
replaced with 0511-0690-2. 5 Operational procedure FIG 15 is
an exanple of a flowhart showi ng a preégss of generating the error code by
t he program generation apparatus 500. Here, in the process, a case is
descri bed where the code conversion section 10 14 is provided outside the
conpi | e sect oror2 odgpieyepasefl phe agoder eonvVeEhsicbn isectspmdd te provi ded
outside the conpile section 12, the execution tinmngs may differ, but the
contents of PR¥EpsEREET o el RhehgaRE octHonl pbr PEELRILRY Gl BUPFESEN the
files, the devel oper nay, set the version of the program 20 after the build
to the progr8h §ETSTRIBIAppAPaLFS BFPTER e‘beEBF. e Lrer sSi®R accept

section 13 of L ol oqram genstaion appay at i, 209,aG5en] s, g, Laput of 20

5 when the value called “failed” is set in the variable
“operation”. The error message in line 28 is
displayed when a value other than “0” is set in the
variable “errorOccurred”. The error message in line
105 is displayed when the value “null” (nothing) is

10 set in the variable “getValue” Therefore, it may
become possible to reliably detect errors specific to
the processes. The variable “operation”, the
variable “errorOccurred”, and the variable “getValue”
are practically stored at predetermined addresses in

15 the RAMs 203, 103, the HDD 204, and flash memory 104.
When the program execution apparatus accesses the
address based on the variable name, the occurrence of
the error may be determined.

~Here, the determination of the occurrence of

20 an error using the if sentence is an example only.
For example, the occurrence of an error may be
determined using a Switch sentence.

FIG. 14 shows an example of a source file
including replaced error codes.

25 As is apparent when compared with FIG. 13,



Next, the file code generation section 11 generates the file code table 21
(step S20). The source file on which the build is to be perfornmed may be
speci fi edVO28WHIKESbui | d file 22. In the exanple 25 of PREJBHIYE6B3lgur e,
the files under the files WD 2013/011878PCT/JP2012/ 067631 -45- directory
correspond to the source file on which-4%e build is to be perforned.

Next, the code conversion section 14 sequentially reads source files that
have been 5 targets to generate the file code table 21 (step S30). By doing
this, the fitkecégesteCads renkeégspoeuded lomsolit cesf ickpd ammd bel sipeci fi ed.
After reading new source files, the code conversion section 14 sequentially
readsirwtru&?lén@oﬁcoﬁnﬁﬁqrﬁ%@@F@?oﬂﬁnéJEﬁQﬁpEMO}n Eiae weni®ne

i nstructions are described in two_or nore |ines, the |nstruct|on is read

line by |inef®REAEFE “ird ihatIullFoRs miyd B¢ darearerege being i ARl uenced
by a format r, of t i n tru E e 15 difference in one
or two Iinesfhﬁg ﬁggaﬁéb&ﬁ? SFOnIi aﬁgi%ﬁdgéé}%o speci fy the cause of
an error o qgref0£ gf<¥géé uS|ngle instruction described in two or nore
i nes nay be Rof fecti §>rea Next, the code conversion section 14

FIG. 15 is an example of a flowchart showing
a process of generating the error céde by the program
generation apparatus 500. Here, in the process, a
case is described where the code conversion section

10 14 is provided outside the compile section 12.
However, if the code conversion section 14 is
provided outside the compile section 12, the
execution timings may differ, but the contents of the
process are the same.

15 Upon performing the build on the files, the
developer may set the version of the program 20 after
the build to the program generation apparatus 500
(step S10). The version accept section 13 of the
program generation apparatus 500 accepts the input of

20 the version.

Next, the file code generation section 11
generates the file code table 21 (step S20). The
source file on which the build is to be performed may
be specified from the build file 22. In the example

25 of the above figure, the files under the files



20 determ nes whether the createCode() function is included in the read
lines (step S50). The argunent of the createCode() function nay have any

val ue or WEVIBY 1K Re. When det er mi ni ng PEREP241@67631
createCode() 25 function is not included (NOin step S50), the -46--
process goes back to step $40. -45- \Wen determ ning that the

createCode() function is included (YES in step S50), the code conversion
section 14 generates the error code (step 5 S60). In generating the error
code, the vedsreatorhe coidre swried tadthensowndserfbiet he phdgtaii2® are
used. The above-described arbitrary one character may be or may not be
repl aced. THeutbdel&ofPelsi MLBER¥NSA-14 acquires the version of the.
program 20 that is input 10 in the program generation apparatus 500 by the
devel oper, and extractNPESt WG TR sCORERE S10Re S&felel @BnYérsi on section
14 reads the file cod fron1tge file code table 21, the file code
correspomﬁrﬁf?%ePﬁéaﬁ#Wér oFORRESCHER I§PF0cR2ER BRMile. 15 Next,
the currently read lines are used.to he the sgnme.line n rs, a e
converted | iar Rekadbe e R enah? i ifer88F tatl gienetsr il
createCode()puel hgnentile anhltEpry eharacter dg speet (i edefurd e, the
line of the ocess where 'an error 20 occurred 1s génerally several "|lines

before the cusgrent! ¥ineadddnge Thgref ereq.a val ue obtained by subtracting
several lines fromthe currently read 1 ne may be determ ned as the line

number and converted i akeehexadRtid@lnedh8Burihe arros, code BBYye25 be
generated by arranging the character strings and
conversion section 14 sequentially reads instructions
10 from the first line (step S540). Even when one
instructions are described in two or more lines, the
instruction is read line by line. Namely, the
instructions may be read without being influenced by
a format or grammar of the instructions. Further,
15 difference in one or two lines may not become a
significant failure to specify the cause of an error.
Therefore, the entire single instruction described in
two or more lines may be collectively read.
Next, the code conversion section 14
20 determines whether the createCode() function is
included in the read lines (step S50). The argument
of the createCode{) function mayfhave any value or
may be none.

When determining that the createCode()

25 function is not included (NO in step S850), the




-47- hyphens at the respective predeterm ned positions. The
code conversion section 14 replaces the createCode() function with the
gener at edVE2PBY01tH8e (step S70). 5Then, the code conver ECHAPEEEPEOH 14
determ nes whet her the process is perforned to the last |ine of one source
file (step S80). When determ ning that-4&e process is not performed to the
last line (NOin step S80), the process goes back to 10 step $S40. Wen
determ ning that the process is perforned to the last line (YES in step
S80), the prBtesssgoaad aep B90step S40. When the process is
performed to the last |line, the code conversion section 14 determ nes 15
whet her there is any f#MherofleserirhBIbENT ithe ocheaperPsientdd and on

whi ch the process has not, been perforned yet (fromanong the all source
files in thelPPF&EIC8WE & abtelvd5d( &y Sg%)S.tWeﬁfSHét'ng‘i%iQfgd% hat there is
such a file 20 on which the builg is to be(gerfgrned and on, which the
process has H8PVEEET PerFTrnedyef GPBES LT ST epMSobF FOorh& W ocki5®Hoes back

to step 0 Lp,kepeat. processes fr st ep. S30. en_determ ni ng that there
o R BRhT oh hO BT TAt 1251 5 e SHETorHRd antines Yot TTeh thE

is no fil'e on i'c d e pertorne

process has BoY beyyPeringmed Xet, (N2r of the program 20 are used.

The above-described arbitrary one character may be or
may not be replaced. The code conversion section 14
acquires the version of the program 20 that is input

10 in the program generation apparatus 500 by the
developer, and extract last two digits. Next, the
code conversion section 14 reads the file code from
the file code table 21, the file code corresponding
to the file name of the currently focused on file.

15 Next, the currently read lines are used to be the
same line numbers, and are converted into hexadecimal.
Further, if there is an argument of the createCode ()
function, the arbitrary character is specified.
Further, the line of the process where an error

20 occurred 1s generally several lines before the
currently read line. Therefore, a value obtained by
Subtracting several lines from the currently read
line may be determined as the line number and
converted into hexadecimal. Then, the error‘code may -

25 Dbe generated by arranging the character strings and



-48- in step S90), a build section conbines and conpresses the files (step
S100). More specifically, the conpile section 12 conpiles the source files
to be conPPIZ8B/O1ET8 t he | i nkage section 15 |inks and st BEEIPHIR/A6783specific
directory. Further, the build tool 511 copies a source file to be copied
only to a specific directory. Finally,-4he conpression section 16 conbi nes
and conpresses plural files under the directory designated by the build
file. By doing 10 this, the program 20 which is an execution file is
generated. hyphens at Tihe geespactdver ogeda2orminedspabliéd dni o t he
program execution apparatus via a recording nediumor a network. The
program 20 i s downl oadéfet §OHs RN ERRFHANC &ECHT Aler b naEP36G et dHig he
server 400 upon the power being. turned ON. FIG 16 shows an
exanpl e of aFEBRERRAE () 1IURTEI PRgVALHr S IDICBREBRaFTRG L IO 1 or
nmessage when tge prg%ran1execution apparatus executes 20 the program 20.
The program &XEEBt P4X appar at us executes the program 20 in the order of
addresses without any || tq.a branch or a _subroutine. (st S110).

Then, it%is deterninedﬁaﬁgfh%P%NF% ?O?OPH?rE§QQNS%&% ?e?Qanif sent ence

I's detected é§{89m§ﬁ%g)whether the process is performed to the
last line of one source file (step S80). When
determining that the process is not performed to the
last line (NO in step S80), the process goes back to

10 step S40. When determining that the process is
performed to the last line (YES in step S80), the
process goes to step S590.

When the process is performed to the last
line, the code conversion section 14 determines
15 whether there is any file on which the build is to be
performed and on which the process has not been
performed yet (from among the all source files in the
file code table 21) (step S90).
When determining that there is such a file

20 on which the build is to be performed and on which
the process has not been performed yet (YES in step
S90), the process goes back to step S30 to repeat
processes from_step S30. When determining that there
is no file on which the build is to be performed  and

25 on which the process has not been performed yet (NO



WD 2013/ 011878PCT/ JP2012/ 067631 -49-- \Wen the error detection section 18
determ nes that an error is detected (YES in step S120), the error nessage
di spl ay s¥e20B1188generates an error nessage (step S13BFTIBYHP§763a] |y,
the character sting 5 associated and stored with errorTitlel, the first
argunent of the PrintErrorDialog functi-éA; is read fromthe RAMs 203, 103,
the HDD 204, and the flash nenory 104. Further, three argunents, which are,
for exanple, "0511-00B-0" are read fromthe RAMs 203, 103, 10 the HDD 204,
and the flasinmeiay 3942) , Thebpddid ivrnst wher eopbsareptamhscomBrassedi sposed
are designated as attributes of the PrintErrorDial og function when the

devel oper gerrdyaatieklene(8baPcS&100)e. Merer BECAESSEYel i sbhay section 19
15 displays the error nessage_qgn the displays 208, 120 and the |ike (step

3

g .
S140). By doiSFRS,SestiRBwdd FRIRIL2S the Brie GfunbereinePePsn error
occurs is displayed in th ror, .cqde, so that t ser. may report the
error code té’pofrfi%le]sﬁ'po??gcgh%rl.“am% 29t éoﬂsg% ngéyg%sg?ﬂeg@%rﬁlﬁt’on,

t he program execut i on afgar tus resumes I{.he Broces&from next
i Pppier, " the

instructidn i the¥rth r rllﬁeeglt(?gm{"unc bulﬂf’ﬁtéog p[g’(}rlt
o O o B QPTEDL SV (0 S Ll sl yrppaegel. (a0l e
directory. Finally, the compression section 16
combines and compresses plural files under the
directory designated by the build file. By doing
10 this, the program 20 which is an execution file is
generated.

The generated program 20 is installed into
the program execution apparatus via a recording
medium or a network. The program 20 is downloaded to

15 the communication terminal 300 from the server 400
upon the power being turned ON.

FIG. 16 shows an example of a flowchart
illustrating a process of displaying the error
message when the program execution apparatus executes

20 the .program 290.

The program execution apparatus executés the
program 20 in the order of addresses without any call
to a branch or a subroutine (step S110).

Then, it is determined whether an error in,

25 for example, an if sentence is detected (step S$120).



-50- the version of the program 20 included in the error code. Next, the
support center or the devel opnent division refers to the file code table
21, and SPEAYUEBhe file nane corresponding to the fi PETIPEUYROTO3c| uded
in the error code. By doing this, the source file where the error occurs
and the version of the source fiIe may-4f&- speci fi ed. The support center or
t he devel opnment division specifies where the error occurs in the source
file based on the |ine nunber 10 included in the error code. Therefore, the
i nstructi on Whenethike egrr? REBESLARY SEE s 18 edet pirmpoian dd)at

Enbodi ment 2 In this enbodi nent, the program execution 15 apparatus and the
progr am genefBt PEA O&ppdy Sl e eg) éyﬁﬁg idn HreRroStébe  ditherditO¥ r om t hat

in Enbodi nent 1 are descr. bed. Error de FIG 17 shows an exanple of an
error code |%e§6a9ﬁ|éHﬁﬂﬁﬁﬁrﬁﬁﬁtl?ﬁe% r (SRS § n2 R BEIPE f3¢4l

e ve 0oL e TR L, BT P84T Sl S RE Lt g the ef ¢ end
given usigng 58%&%% e ‘?{ds'&&réddb%hs Hrd PP PPe Bl " 2het 4G st

argument of the PrintErrorDiaiog function, is read
from the RAMs 203, 103, the HDD 204, and the flash
memory 104. Further, three arguments, which are, for
example, “0511-00B-0"” are read from the RAMs 203, 103,

10 the HDD 204, and the flash memory 104. The positions
where Descriptions 1-3 are disposed are designated as
attributes of the PrintErrorDialog function when the
developer generates the source file.

The error messagé display section 19
15 displays the error message on the displays 208, 120
| and the like (step S140). By doing this, as shown in

FIG. 2, the line number where an error occurs is
displayed in the error code, so that the user may
report the error code to the support center. When

20 the user presses the OK button, the program execution
apparatus resumes the process from the next
instruction in the PrintErrorDialog function.

The support center or the development

division refers to the version management table, and

25 specifies the versions of the files corresponding to



-51- Here, the error nunber refers to identification information uniquely
(or collectively) identifying error contents. In the error code in

Enbodi manWO]?,OW‘ﬁ“f@ assurmed that the devel oper refers 5PCEIPHE2BGGce code
to anal yze the error code, and the user reports the nessage and the error
code to the support center. Therefore,-5®-the message or the error code is
l ong, or if there are sone nessages and error codes resenbling others,
messages or error 10 codes may not be reported correctly. The
upper four dEfet Fegisiiie @k rbhecpdedaad faf Fesbhdedg ithed g obrear Furt her
the upper four digits of the error code may be used by preparing and

di st ri buti ngc8dfanudie*thel HAP ngUPRE Tér N eDht @At $he5 dave ramevEng
measures corresponding to the error codes or provjding.a Wb page

di spl ayi ng t févesten %%?stanagﬁeéaﬂﬁ? aEﬁLg§ drr &Hdnding to the

error codes by the .manufacturer of the program executi on. apparatus.
Further, it ﬁé§c6335ﬁ%qﬂb sfbf% ﬁ@mﬁoqd%ﬁéégﬁpgﬁggliﬁb&?ﬁgdglfﬂat t he user
may resolwyve cayse 0 n.error qf the ram,by referring to,_{he nanual
or the like gggd%glr? %Jee%pfo%rq%ur%rcfio& téjé%?' t E%Qefirogrngcot quSV\ﬁ tE%ﬁt
contacting tQSu%%%p@@lémWﬁgfe the error occurs and the version of

the source file may be specified. The support center
or the development division specifies where the error
occurs in the source file based on the line number
10 included in the error code. Therefore, the
instruction where the error occurs may be specified
(pinpointed) .
Embodiment 2
In this embodiment, the program execution
15 apparatus and the program generation apparatus
displaying an error code different from that in
Embodiment 1 are described.
Error code
FIG. 17 shows an example of an error code in
20 this embodiment. The error code in FIG. 17 has total
twelve digits. The digits numbers are given to the
digits from the left end>and described. In this
embodiment, a feature is that an error number is
given using four -characters in 1-4 digits of the

25 error code.



25The hyphen in fifth digit in the error code -52- is a synbol to
dlstanU|sh the error nunber fromother parts. To that end, the nghen IS
not al way¥ORBYHES and, for exanple, the synbols of * PCTUPI12/8G7631

or
space " " may be used. Further the error 5 code nmay al so be descrlbed

w t hout the hyphen and the i ke. -51- The two characters in the
sixth and the seventh digits are the sane as those in the first and the
second digits (i.e., the last two digits in the 10 program 20) in the error
code of FIG 12, and tHensw dhar@Erersnumeie =egdTh aAd the ninth digits
are the sane as those in the third and the fourth digits (i.e., the file

code of the égﬁpééfHQQiN%%rengﬂr@ﬁFéPQnﬁﬂ%ﬂﬁ@ig éGFpGPﬂ¥QFE¥%ﬁeYPor code
of FIG 12. 18The y hen in the fifth digit_of the error code of FIG 12 is
omtted in th e@Fﬂg %ﬂﬁk?%ﬁO?IEPHE?ntﬁns i B%€a8§e°ql?q Bror code of
be rore cl el TGORARRPR ey ¥ Nt ARSS0CR et bat b8 WY AGEE Y o925 Brai 1)
other than thg %Bro%éﬁ¥¥%'éo&éegob%H§Y§é¥”%%8pQ?QErd'Wd%‘"bnd the
user reports the message and the error code to the
support center. Therefore, if the message or the
error code is long, or if there are some messages and
error codes resembling others, messages or error
10 codes may not be reported correctly.
The upper four digits of the error code are
for resolving the problem. Further, the upper four
digits of the error code may be used by preparing and
distributing a manual including the error contents
15 and resolving measures corresponding to the error
codes or providing a Web page displaying the error
contents and resolving measures corresponding to the
error codes by the manufacturer of the program
execution apparatus. Further, it may become possible
20 to increase the likelihood that the user may resolve
the cause of an error of the program by referring to
- the manual or the like based on the upper four digits
-0f the error code without contacting the support

center.

25 The hyphen in fifth digit in the error code



simlar to Enbodinment 1. Further, by omtting the hyphen, it may becone
possible to prevent the length of the error code frombeing too | ong. 25The
three chaVaePB¥Hd1§78 10-12 digits are the -53- sane as Fﬁ@gBﬂFWm§5@»digits
in the error code of FIG 12 (i.e., the line nunber of the source file).
Further, there is nothing correspondi ng52e the characters in 9-10 digits in
the error code of 5 FIG 12. The reason of this to prevent the error code
frombeing too | ong. However, the characters in 9-10 digits in the error
code of FIG i82anm@ymieo hddeddiAtizgrd di gikhe efrome nambmr chdemof FIG 17
wi thout being omtted. 10Further, the error nunber is described in the
upper 1-4 di §tbsr BiRh®r, Thetpasdi €insh ofh¢ heyehesr icodwlt sah@YBimited to
the upper 1-4 digits. The positions where the version of the program 20 and
the line nunﬂ@?ﬁ%eQWm?% ur E8Tf PFRETRILE rddse? | B¥APILE PF not 41infted to the

posi tions as“zgscribed in FLG, 17. The nunber of, digits qf the error code
is not linmted to%FouitP3i®ss t hBRAYoPSI ¥ T han 4G gt 3ﬂy3b%r58§d for the

error. nu_r’g)er bog)éa%f aolfsosok%Cgegiczlr%b%%lw%tk%gu%hgwse Q/p%xeannpégdorzhtehe
descri ptions
like.

The two characters in the sixth and the
seventh digits are the same as those in the first and
the second digits (i.e., the last two digits in the

10 program 20) in the error code of FIG. 12, and the two
characters in the eighth and the ninth digits are the
same as those in the third and the fourth digits
{(i.e., the file code of the source file where an
error message is output) in the error code of FIG. 12.

15 The hyphen in the fifth digit of the error
code of FIG. 12 is omitted in the error code of FIG.

- 17. This is because, in the error code of FIG. 17,
by using only one hyphen at the fifth digit, the
error number may be more clearly separately from the

20 other part. The code (6-12 digits) other than the
error code is used by the development division
similar to Embodiment 1. Further, by omitting the
hyphen, it may become possible to prevent the length
of the error code from being too long.

25 The three characters in 10-12 digits are the



of the source file. Wth respect to parts common between FIG 13 and FIG
18, only nmain parts are described. Simlar to Enbodi nent 1, the

"print Er r¥PRPEYU78f unction is the function to 25 di spl B¢THRV1ZPG76$1
nmessage. However, the -54- prinErrorDi alog function takes two argunents.
The first argunent errorl (or error2) +33-associated with the error nunber
in the error nunber table. Further, due to the association between the
first argunent and the terror nunber, Descriptions 1 and 2 associated with
the first an8amheaseddrebarijunenBsdigdadisectn viedhy, ernoEnisodiarent HIGre
registered in the error nunber table so as to be associated with the first
argunent . Théfefér& -t Hd €0l SRR oREMREFUIREMtthe ERBBERMEALLe) -nay be omitt ed.
The third argunment createCode() is to be replaced with the error code.
Further, in this enbodFHet etheRFFBr 18080 tUGEY MR L FREPRAE LAY drditrary
one char act refore, the a t af 15 createCode I S, not _used.

. Th
PG 10 ShovkPEnCBREMIERT S Srinr Oiditer bt aS 35 ohRS SXHb 91 1ot

argunent . s ocihbated with e error nunber, and Descriptions 1 and 2. The
error nur‘?ber??ébl I:e@31 irﬁgqest%%g%iolgn?%f 5?uesxgcr9pl%]fe¥ﬁrel%26&1ﬁD5r§b%rof t he

program genegghLoR  ARPYALIS 599 jliﬁﬁgt.he HdR Dy, Wgﬂgﬁg%’él%n%?s || ke of

t he program execution apparatus. e“error nunber ta udes fields
“errorName", o’ epr giyReryn ¢ Er erThl! @ odeande "lffépr Mosgage bsadQbliows: 25

"errorNanme" registers that value to be the firs
in 13-14 digits of the error code of FIG. 17 without
being omitted.

10 Further, the error number is described in
the upper 1-4 digits. However, fhe position of the
error code is not limited to the upper 1-4 digits.
The positions where the version of the program 20 and
the line number of the source file are desdribed are

15 not limited to the positions as described in FIG. 17.
The number of digits of the error code is not limited
to four. Less than or more than 4 digits may be used
for the error number.

Example of source file

20 FIG. 18 shdws an example of the descriptions
of the source file. With respect to parts common
between FIG. 13 and FIG. 18, only main parts are
described. Similar to Embodiment 1, the
“printErrorDialog” function is the function to

25 display the error message. However, the



-55- argunment of "printErrorDi al og" function; "errorNunber" registers the

error nunber in the error code; "errorTitle" registers the error nane
(brief coNPSANIBT8f the error); and "error Message" regPSTEPYIRPE6E r or
nmessage (specific contents of the error). As descri bed above,

the first argument of printErrorDi al og-bénacti on of the source file is 10
regi stered as "errorNanme". Further, in Descriptions 1 and 2, "errorTitle"
and "errorMessage" are displayed, respectively. The code conversion section
14 refers topthakrrerDhakber fuasite @1 haked dwot ke Fumentar gunment, 15 and
reads the error nunber and Descriptions 1 and 2. Further, the code
conversi on section 14 rEpt aEessthe rGuUERHCRETP W R Tt I$€ 1% %DY h®imber, and
the version, the file code, and the |ine nunber of the program 20. By doing
this, the crééﬁ&ﬁkﬁ%?dnﬁ&tBetP€pﬁﬁﬁﬁFmW%%béé tRe tY& 6T £dfenumber

FIG 20 show _an .exanple of the source file including replacenent, error
codes. table. As}%*&{lﬁg’aﬁlb‘%&rﬁ Uhen?EoRpardd &E?W%fnl e he

CreateCDq§()ff}gélg%&&mégtrggha%%%\%ggbr number, Descriptions 1

and 2 associated with the first and the second

arguments, respectively, in Embodiment 1 are

registered in the error number table so as to be

associated with the first argument. Therefore, the
10 second argument in Embodiment 1 may be omitted.

The third argument createCode() is to be
replaced with the error code. Further, in this
embodiment, the error code does not include an
arbitrary one character. Therefore, the argument of

15 createCode () is not used.

FIG. 19 shows an example of an error number
table 31 where the first argument is associated with
the error number, and Descriptions 1 and 2. The
error number table 31 is stored in, for example, the

20 HDD 508 of the program generation apparatus 500 and
the HD 204, SSD 105 and the like of the program
execution apparatus. The error number table 31
includes fields “errorName”, “errorNumber”,
“errorTitle”, and “errorMéssage” as follows:

25 “errorName” registers that value to be the first



25 "0001-051100B", the createCode() in line 28 is -56- replaced with
"0001-051101C', and createCode() in line 105 is replaced with

" 0002- 05V 0@913/011878 As described above, the fPFSUPIE2PGEHL h
digits of the error code are replaced with the error 5 nunber. Operational
procedure FIG 21 shows an-®xanple of a flowchart illustrating

a process of generating the error code by the program generati on apparatus
500. The 10 procedure in FIG 21 differs fromthat in FIG 15 in that a
step S55 is agdement of “printNgmerPilades’ deteehiAanig t hat creat eCode()
function is included in the lines read fromthe source file (YES in step
S50), the coder&ealerdiedn 15°SeetPER TS &EFQr t BUlheredPort HuMEFO¥abl e
31, and specifies the error nunber (step S55). Nanely, the code conversion
section 14 r€388€7the first argunment (errorl or error2 in FIG 18) of the

printErrorDi al og functign having createCode functi as .t he second 20

ar gunent . e 281N en’fean%geﬁlsrg ﬁurﬁ)reé&rirhalf‘ﬁe?géég d SHErE the first
argunent s gist.er in'e rName" in the error nunmber table 31 is read.
Thi s becgmsgfhgﬁ%r re%(r}on n‘begrﬁ.igFurther, simlar to the procedure in 25 FIG

45’ the COde“899¥§M§§¥é§§mt£@81§€e§83%5@‘E&}@@ message (specific
contents of the error).
As described above, the first argument of
printErrorDialog function of the source file is

10 registered as “errorName”. Further, in Descriptions
1 and 2, “errorTitle” and “errorMessage” are
displayed, respectively.

'The code conversion section 14 refers to the
error number table 31 based on the first argument,

15 and reads the error number and Descriptions 1 and 2.
Further, the code conversion section 14 replaces the
createCode() with the error number, and the version,
the file code, and the line number of the program 20.
By doing this, the createCode() may be replaced with

20 the error code.

FIG. 20 show an example of the source file
including replacement error codes.

As may be apparent when compared with FIG.
18, the createCode() in line 11 is replaced with

25 “0001-051100B”, the createCode() in line 28 is



-57- version, the file code, and the |Iine nunber of the program 20. By
doing this, the error code of FIG 17 may be generated. The code conversion

section MWORBHYUE¥EE the 5 createCode() with the generat E§TdP?E0C6 e (step
S70). After step S70, the process goes in the same nmanner as in Enbodi nent

1. FIG 22 shows an exanpleSof a flowchart illustrating a
process of displaying the error 10 nessage when the program execution
appar at us executes the program 20. The program execution

appar at us ex&eptaseche igriogt @AP 20053 UHE or cerd ot raadesdssiss( Wi thout any
call to a branch or a subroutine (step $110). 15Then, it is determ ned

whet her an etiBf ilR> fiot es@bpred 4ty entelil8bdet-ected (step S120).
When the error detectiqgn section 18 determines that an error is detected
(YES in step S120), 't hé&SedGICTERRAgBPAVEpl &y %ect Tdh 19 FoddMerrorTitl e

d 20 " Me Yo d the first t of th
Pri nt Er ror D 4195 Fuct {1 i S°F 861 SP8Ped i “or 1 O RAd s 3 S198FT

Next , th; errqr aessage di spl ay section 19 generates the error nessage
(step S130) )

Operational procedure

FIG. 21 shows an example of a flowchart
illustrating a process of generating the error code
by the program generation apparatus 500. The

10 proceduré in FIG. 21 differs from that in FIG. 15 in
that a step S$55 is added.

Namely, when determining that createCode ()
function is included in the lines read from the
source file (YES in step S50), the code conversion

15 section 14 refers to the error number table 31, and
specifies the error number (step S55). Namely, the
code conversion section 14 reads the first argument
(errorl or error2 in FIG. 18) of the printErrorDialog
function having createCode () function as the second

20 argument.

Then, the “errorNumber” in the record where
the first argument is registered in “errorName” in
the error number table 31 is read. This becomes the
error number. Further, similar to the procedure in

25 FIG. 15, the code conversion section 14 specifies the



25 Specifically, the character string such as "0001- -58- 051100B" as the
second argunent is read fromthe RAMs 203, 103, the HD 204, and the fl ash
menory 10%92‘T¥W‘§1%7§rresponds to Description 3. Further, PEY/JBENZPH 31
"errorTitle", "errorMessage", and the character 5 string, as Descriptions
1, 2, and 3, respectively, the error ne8sage is generated. The positions of
the Descriptions 1, 2, and 3 are designated as attributes of the
PrintErrorDial og function when the devel oper generates the source file.
10The error WEESA§&E.diEp af/isecEPef 19d sphaysinhe neber ressklge on the
di spl ays 208, 120 and the like (step S140). By doing this, the error code
i ncl udi ng t hBTeAEEM MlthberBY sAaiBgl &Ped -ast he pRFEFOsf Cofle &t of Lhesddge.
15Therefore, the user nm regort the error code to the support center.

Al so, the usBRYnR¢ & 3t&“error contents and resol ving neasures by

ferring to th the Vb based on, th nber. When th
ueer pushes tho. OK but TR, S0°% HEORT RO PAR oXc 1 oh ApAPRIGE ToChe &

process fyom.{0g . ipsido I 9D REXh & O d NE BELAFT. QI D aL8del Uiitd 9Ns 70y |
After step S70, the process goes in the same manner
as in Embodiment 1.

FIG. 22 shows an example of a flowchart
illustrating a process of displaying the error

10 message when the program execution apparatus executes
the program 20.

The program execution apparatus executes the
program 20 in the order of addresses without any call
to a branch or a subroutine (step $110).

15 Then, it is determined whether an error in,
for example, an if sentence is detected (step S$120).
When the error detection section 18 determines that
an error is detected (YES in step S$120), the error
message display section 19 reads “errorTitle” and

20 “errorMessage” in a record where the first argument
of the PrintErrorDialog function is registered in
“errorName” (step S125).

Next, the error message display section 19
generates the error message (step S130).

25 Specifically, the character string such as “0001-



As descri bed above, according to the program execution apparatus and the

program generati on apparatus in this enbodinent, in addition to the 25
effect i WeRBBHIIAERt 1, it may becone possible for -59PCTHB20138¢7681y check

the error contents and resol ving nmeasures. Enbodi nent 3 In
thi s enbodi nent, the program executi on-%8-apparatus reporting the error
nessage to the support center is described. FIG 23 shows an

exanple of a configuration of an error report system 700. Plural program
execut i on apPardl@ses s eonpanpodt avauynenhnest edat) fwianh whe eRAMaal 600
for maintenance in the support center via a network. Description of the

har dwar e con£Pgur di%n 6te tihie 28Ami pald ddoe fokaphi W?é‘@a?nfceld)%- t h8h&@ppor t
center is simlar to that of_the infqormation processing apparatus 100.
Therefore, tREBTISSPOSELR e dRREFFPPIEIRT S oni tREHNSER %IYe S5yt At execut i on

appar atuses, .the |1 P address,of the termnal 600 for i nt enance in the
support cent eFEFETY ﬂsete'redeFﬁoﬁgﬁﬁﬁt‘f‘@.e I'ns‘?t‘?-fgdt]afB Eﬁ‘@rlaﬁtaﬁj‘aress, t he

Unlforn]%?Sog£%§nbgc%gmbéég%iptions 1, 2, and 3, respectively,

the error message is generated. The positions of the
Descriptions 1, 2, and 3 are designated as éttributes
of the PrintErrorDialog function when the developer
generates the source file.

10 The error meésage display section 19
diéplays the error message on the displays 208, 120
and the like (step S140). By doing this, the error
code including the error number is displayed as a
part of the error message.

15 Therefore, the user may report the error
code to the support center. Also, the user may check
the error contents and resolving measures by
referring to the manual or the Web page based on the
error number. When the user pushes the OK button,

20 the program execution apparatus resume a process from
the instruction next to the PrinErrorDialog function.

As described above, according to the program
execution apparatus and the program generation
apparatus in this embodiment, in addition to the

25 effect in Embodiment 1, it may become possible for



20 may be used to specify the termnal 600 for maintenance in the support
center.Further, in the program execution apparatuses, the identification

i nf or mat iV¥A 2PB/HI¥E regi stered in advance. The identifi E&TIBH1Z/A§7631at i on
uni quely specifies the 25 program executi on apparatuses, and includes a
-60- nunber(s), an letter(s), or a synbdP¢s) or any conbi nation thereof.
Upon reporting the error nessage, the program execution apparatus transmts
the 5 identification information to the support center. The term nal 600
for mai nt enaftde iYpaheteupherck coet @ryiox| adesenssr and ore®eivang
corresponding to the identification informati on. The user information may

i ncl ude a coMsad4fahe, a 10 division name, an address, and contact

i nformation. The support_center specifies the user of the program execution
appar at us ba§&EQﬁi Cidentification i nformation, and rmay provide an after

service and the |ike. Furt her her.e exi st _sone users who, are
reluctant to provide t u%%%siﬁ?bpﬁﬁﬁﬁgﬁxbdé@a BROPRE™ F&iftTHTE3%i on

i nformatigon. ref.ore, th r se he program.execution_a ratus so
t hat autdﬁatﬁ?ﬁ%ﬁﬁﬁéﬁs%%%ﬁrg?%?hgﬁékﬁé€%fc% v ngfoﬁqéﬁﬁ?mﬁ?gﬁggion1the
progran1exec%%iqgﬁgpﬁgrgégérggegrevented. O herwi se, the automatic

transm ssion of the 1denti )

ication information may be permitted, but

FIG. 23 shows an example of a configuration
of an error report system 700. Plural program
execution apparatuses are communicatively connected

10 with a terminal 600 for maintenance in the support
center via a network. Description of the hardware
configuration of the terminal 600 for maintenance in
the support center is similar to that of the
information processing apparatus 100. Therefore, the

15 repeated description is omitted.

In the program execution apparatuses, the IP
address of the terminal 600 for maintenance in the
support center is registered in advance. Instead of
the IP address, the Uniform Resource Locator (URL)

20 may be used to specify the terminal 600 for
maintenance in the support center. Further, in the
prograh execution apparatuses, the identification
information is also registered in advance. The
identification information uniquely specifies the

25 program execution apparatuses, and includes a



the user may ask the support center to prevent the registration of the user
information. 25Further, the termnal 600 for maintenance in -61- the
support c¥RA2BR/MEIYEes the error nunber table 31 and err BETHBEAR/P67631
information. The error nunber table 31 is simlar to that in Enbodi nent 2.
The error detail information nmay be not@&-specific information 5 than
"errorTitle" and "errorMessage" in the error nunber table 31.

Since the term nal 600 for naintenance in the support center stores the
error nunbernuabeg (31,, tde tethends) 600 & Fwnpe &hahceri mnhe support 10
center may display the error nessage on the display of the term nal 600
based on thecempadpafimiertheeePfed from the program executi on apparatus.
Further, the termnal 600 for maintenance may display the error detail

i nformation on the di sPPP FHCRMeC4BIt EPRi FHXB0dDAIREConthife error nunber
received fromthe program execution ap arg%us. Fu‘%thﬁb’ the term nal 600
for mai nt enaRt89 G P he* PHBAR S At YW T hF Br HBEi on of the program
execution apparatus.or .t.he user information .aof the program 20 execution
epparatus, - rabRkTT eyl ChEErRaBITR 13 s reTeBRP SR RE B ogr am
execution apparatus doggNqle i2RPIT B #0iOaintenance in the

support center includes user information
corresponding to the identification information. The
user information may include a company name, a

10 division name, an address, and contact information.
The support center specifies the user of the program
execution apparatus based on the identification
information, and may provide an after service and the
like.

15 Further, there may exist some users who are
reluctant to provide the user information based on
the identification information. Therefore, the user
may set the program execution apparatus so that
automatic transmission of the identification

20 information from the program execution apparatus is
prevented. Otherwise, the automatic transmission of
the identification information may be permitted, but
the user may ask the support center to prevent the
registration of the user information.

25 Further, the terminal 600 for maintenance in



code to the support center, the support center may specify not only the
error nessage but al so the 25 program execution apparatus (or the user)

wher e t heWO28B/U1Br or occurs. Mreover, the support ceRCENPHHYIGHEC fy
(pinpoint) the instruction of the programwhere the error occurs. FIG 24

shows an exanple of a flowhart 5 illusétating operational processes of the
program execution apparatus and the term nal 600 for maintenance in the
support center. Whi |l e the program execution apparatus executes

the program tae enrEowWcueBLEst 65 03ZEN)thed fepsodesemibsed tab Eabaddi nent 2,
t he program execution apparatus generates the error nessage. The grogram
execution appdfatdsah 4t3ienhpdiorERt i9ansnThe ElEoantiueo ¥ r babkessage
or at least the error code of the error nmessage and the identification
information 23 €6 tH&4R i hal thes gy ERGPEERGREeZi-n (e KPPREL center
(step S220). e.term.nal_ 600 for maintenance in the support

. . The.
center recei 3&&atHe SHSIHTEFLARI BAYi MOrHES ofPERd e UM bHR Y (st ep

S230). 2QThe_ termynal_600. for, mai nt enance i n_the support center extracts
t he erro?f> nurber: oFﬁ%oegf}?g? t8nphe foutthe aPgPts ﬁ?‘or%tr}%ee%??ﬁr code

(step S240)'number table 31.

Since the terminal 600 for maintenance in
the support center stores the error number table 31,
the terminal 600 for maintenance in the support

10 center may display the error message on the display
of the terminal 600 based on the error number
received from the program execution apparatus.
Further, the terminal 600 for mainteﬁance may display
the error detail information on the display of the

15 terminal 600 based on the error number received from
the program execution apparatus. Further, the
terminal 600 for maintenance may display the
identification information of the program execution
apparatus or the user information of the program

20 execution apparatus.

Therefore, even though the user of the
program execution apparatus does not report the error
code to the support center, the support‘center may
specify not only the error message but also the

25 program execution apparatus (or the user) where the



The term nal 600 for nmaintenance in the support center refers to the error
nunmber table 31 25 based on the error nunber, and generates the error -63-
message, WP 2PB4HBBhe error detail information based onPCREPEHEBEOHunber

(step S250). - The term nal 600 for maintenance in the support
center displays the identification 5 inf2rmation, the error nessage, and
the error detail information on the display (step S260). As

descri bed above, in the error report system 700 in this enbodi nent, the
program exec8riror HFparag us Mepapowets tHee i sleppPPEitcaeindes miay mati on 10 and
the error code, and the term nal 600 for nmintenance in the support center
di spl ays t hesSPE&&dthivi i GutRRAINAT oMt i1dYE L BYCHBEPRgOfhitd e iRre@YyaBecone

possi ble to specify the program execution apparatus where an error occurs.
Further, theVBfEEr ¥ fss2heCFSUdiSspl ayed. Therefore, it may becone

possibl e Lo spect 1y (Mol ) LASLISLY bclion of khe ghogramapere the
Trer el O ¢ L 08 SRR A8 SL - BY oRRACT Yo DS L 8T GO se AN 20 Know
execution apparatus and the terminal 600 for
maintenance in the support center.
While the program execution apparatus
executes the program, an error occurs (step $5210).

10 As described in Embodiment 2, the program execution
apparatus generates the error message. The program
execution apparatus in this embodiment‘transmits the
entire error message or at least the error code of
the error message and the identification information

15 to the terminal 600 for maintenance in the support
center (step S220).

The terminal 600 for maintenance in the
support center receives the identification
information and the error code (step $230).

20 The terminal 600 for mainténance in the
support center extracts the error number of the first
to the fourth digits from the error code (step S240).

The terminal 600 for maintenance in the

support center refers to the error number table 31-

25 Dbased on the error number, and generates the error
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enbodi nents for a conplete and cl ear disclosure, the appended clains are
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forth. The present application is based on and clains the benefit of

priority of Japanese Patent 5 Application Nos.
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2011, and 2012s32DE80 91 | eeldaythE, e20ky; déleakht ind ogoettans bésedi ch are
her eby incorporated herein by reference. 10 -65- CLAIMS
1. An enbedde8 ApFarcatimsr drepPayi ngta&® &740) message upon detection of a

failure during 5 execution of a program the enbedded apparatus conpri sing:
a central processing udit® demuRedePs EeecErhenpregr 4y the

10

15

20

25

support center displays the identification
information, the error message, and the error detail
information on the display (step SZGO).

As described above, in the error report
system 700 in this embodiment, the program execution
apparatus transmits the identification information
and the error code, and the terminal 600 for
maintenance in the support center displays the
identification information. By doing this, it may
become possible to specify the program execution
apparatus where an error occurs. Further, the error
message 1s displayed. Therefore, it may become
possible to specify (pinpoint) the instruction of the
program where the error occurs. Further, the error
detail information is displayed. Therefore, the
support center may specify the error contents and
know the resolving measures.

Although the invention has been described
with respect to specific embodiments for a complete
and clear disclosure, the appended claims are not to
be thus limited but are to be construed as embodying

all modifications and alternative constructions that

CLAIM



a program storage unit configured to store 10 an executable conpressed file

where plural files are conbined as the program a failure
det ect i orVAAPII/MGFBi gured to detect a failure based on $CEIBYL2BEGAHElent s of
addresses stori.ng execution results of instructions; 15 and an

error nmessage display unit configured t®-output the error nessage on a

di spl ay device when the failure detection unit detects the failure, the
error nessage including version information of the program 20 file

i dentificatimayi nteumatticorrrof $heliede inartdid iaet nbhber £adfr ishefahbt ructi on
bei ng executed in the file, the error nmessage being described in the
instruction.witBén ghg jasic teachings Regesih $@k Epréh-nessage further

i ncl udes error nunbers for identifying_error contents. 5 CLAI M
3. The enbedded apparafti§ &&Eehh@PBlErFaitmop ors Pased on and yherein

the error nessage displ unit is_configured to read the version

i nf or mati on ﬁiggW?b§§e1§éq?%h% f o§FART e 35 | L2PABREET E&HSUn '
informati.on, and.the.line nunb f redet.er m ned_addre in_a,menory
included%rl%ﬂ%géﬁsgﬁ&ﬁfﬁg Eﬂ%ﬁﬁ%figgéﬁgl %&eé$gug¥bggde§% ard ds
according t0,415_.111680 filed May 15, 2012, the entire contents

of which are hereby incorporated herein by reference.

10
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Claims

1. An embedded apparatus displaying an error message upon
detection of a failure during execution of a program which is
executed in the embedded apparatus, the embedded apparatus
comprising:

a central processing unit configured to execute the
program;

a program storage unit configured to store an
executable compressed file where plural files are combined as
the program;

a failure detection unit configured to detect a
failure based on storage contents of addresses storing
execution of instructiong in a memory included in the embedded
apparatus; and

an error messade display unit configured to output
the error message on a display device when the failure
detection unit detects the failure, the error message
including version information of the program, file
identification information of the file, and line numbers of
the instruction being executed in the file, the error message

being described in the instruction.

2. The embedded apparatus according to claim 1,
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wherein the error message further includes error

numbers for identifying error contents.

3. The embedded apparatus according to claim 1 or claim 2,
wherein the error message display unit is configured
to read the version information described in the program, the
file identification information, and the line numbers from
predetermined addresses in the memory included in the ewmbedded

apparatus.

4. The embedded apparatus according to any one of claims 1
to 3,

wherein the error message display unit is configured
to read a first character string and a second character string
from predetermined addresses of the memory included in the
embedded apparatus, the first character string corresponding
to a first argument of an instruction described in the
program, the second character string corresponding to a second

argument of an instruction described in the program.

5. The embedded apparatus according to claim 4,
wherein the first character string indicates that a
failure occurs, and the second character string indicates a

resolving means.
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6. The embedded apparatus according to any one of the
preceding c¢laims, further comprising:

an error table where a first character string and a
second character string are associated and stored with a first
argument of an instruction described in the progran,

wherein the error message display unit is configured
to read the first character string and the second character
string corresponding to the first argument of the instruction
in the error table, and arrange the first character string and
the second character string at predetermined pogitions in the

error message.

7. The embedded apparatus according to claim 6,
wherein the first character string indicates an
error name, and the second character string indicates error

contents.

8. The embedded apparatus according to any one of claims 1
through 7, further comprising:
a program download unit configured to downlocad the

program from a connected gerver via a network.

9. The embedded apparatus according to any one of the
preceding claims when dependent on claim 2, further

comprising:
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a transmission unit configured to transmit the error
message and identification information to an information
processing apparatus connected via a network, the error
message including at least the error number, the

identification information identifying the embedded apparatus.

10. A program causing an embedded apparatus, including a
central processing unit executing the program and a program
storage unit storing an executable compressed file where
plural files are combined as the program and displaying an
error message upon detection of a failure during execution of
a program which is executed in the embedded apparatus, to
execute:

a failure detection step of detecting a failure
based on storage contents of addresses storing execution of
instructions in a memory included in the embedded apparatus;
and

an error message display step of cutputting an error
message on a display device when the failure detection step
detects the failure, the error message including wversion
information of the program, file identification information of
the file, and line numbers of the instruction being executed
in the file, the error message being described in the

instruction.



