DESCRI PTI ON | NFORVATI ON PROCESSI NG APPARATUS AND

| NFORMATI ON PROCESSI NG METHOD FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to an information
processi ng apparatus conprising plural devices for
executing the sanme processing nutually independently
and an information processing nethod using plura

devi ces for executi NBESERIPIRON pr ocessi ng nutual |y

I ndependently, and particularly to an information
processi ng apparatus having high reliability and an

i nformati on processi ng nmet hod. BACKGROUND ART [0002]
In order to inprove reliability of informtion
processi ng, there are cases where CPUs are dupl exed
and eaCINFORMATIONPROCESSENGA BRERATVS ANDs ane
processing. In this case, the sane information
targeted fINFORMAFRONPROCESSING METHOBUs is given
to each of the CPUs. JP-A-8-221290 is seen as a
related art. 1 DI SCLOSURE OF THE | NVENTI ON PROBLEMS
TO BE RESOLVED BY THE | NVENTI ON [0003] However, a
circuit configuration for inputting the same
information to the respective CPUs is required in

order to give RIS 'ﬁ@pﬁf@t' each of the
CPUs, but it mylbe@%?? I cult Itqg*j!ﬂgllcjnt t he

[0001 onfiguration. Particularly, when two CPUs are
unted in a nutually insulated state, it is necessary

to ”[thre%%sfeﬁtr inifé}lftﬁﬁqglta{eg@o AR G0k Brocessing apparatus

comprising plural devices for executing the same processing mutually independently
and an information processing method using plural devices for executing the same
processing mutually independently, and particularly to an information processing -

apparatus having high reliability and an information processing method.

BACKGROUND ART
[0002]
In order to improve reliability of information processing, there are cases
where CPUé are duplexed and each of the CPUs is made to execute the same processing.
In this case, the same information targeted for processing in each of the CPUs is given
to each of the CPUs.

JP-A-8-221290 is seen as a related art.




one CPU through an insulating part such as a photo

coupler, and inplenentation nmay be difficult for

reasons of nounting or cost. [0004] Al so, when

operation timng of a CPU does not match or a

mal function in a CPU occurs, it is necessary to

properly detect its abnormality. [0005] An object of

t he i nvent i oPISCELOSURE QR EFHENNVENIIEON on processi ng

apparatus having high reliability, and an information

processi ng net hod. MEANS OF SOLVI NG THE PROBLEMS

[ 0006] The invention provides an information

processi ng apparatus conprising: a first device and a

second devi ce of which each executes the sane

pr oce PROBLEMSIFOEBERESQLVED BY THEANVEN TIQNpar t

whi ch acquires a status of the first device; and an
[oo03Bvent generating part which generates a conmmon event

according to the acquired status 2 in the first device

andbWeves acaRdit d8MiGRatidr ok Mphttind(thé SBhd RiforlPeRIS 1Y
apparat us, a conmpn event according to the acquired

respeoatvetqmsl 1§rél;tﬁﬁ‘€d 1 &der 10 dinernt kdmt 11@&¥ﬁﬁr%n@@gaéhrkﬁ’ tﬁ@epngl

devi ce, hat processi ng in the first device can

but it HB:% 68 Qﬁ’ﬁ}%l{ B rﬂ&ﬂﬁ?ﬁeséd}@i ﬂltlgﬁe PAGLNT %Vﬁe?ﬁwo’%PUs are

. a us' not limte for exa e,
T

one Cﬂ@qg{oﬁ%ﬁ gn P‘)éultaﬁﬁ% F)érg §|Ig:hda%\ﬁ' Him%tqaéhqlg eb's%dﬁﬁf’&@geﬁg%l\éh (f‘r?ay be

&0 ccordi n status" is not limted, and
diffic c{ées?gcimr?g fq'%ougﬂlééglr ?of abnormality, processing at

time of normality, acceptance/ prohibition of data
utput, etc. are also included, in the event.

[00041)
Also, when operation timing of a CPU does not match or a malfunction in a
CPU occurs, it is necessary to properly detect its abnormality. |
[0005]
An object of the invention is to provide an information proc,esSihg apparatus

having high reliability, and an information processing method.

MEANS OF SOLVING THE PROBLEMS
[0006] |
The invention provides an information processing apparatus comprising: a
first device and a second device of which each executes the same processing
independently; a status acquiring part which acquires a status of the first device; and an

event generating part which generates a common event according to the acquired status




[0007] The invention also provides an information
processi ng apparatus conprising: a first device and a
second devi ce of which each executes the sane
processi ng 1independently; a first status acquiring
part which acquires a status of the first device; a
second status acquiring part which acquires a status
in the fifrsttdewice anbthe seeondaslevice. st atus conparing part which
conpares a first status acquired by the first status
ac djuithis infopwation prbedssing sppoatus, atcatmomevgat acsdrding tolthe
second status acquiring part; a status selecting part
acquireti statusseganetaedintthefirst devi€e amst the second device,Ise that poomssing
status when both the conpared statuses are different;
in the @ind davicevanibe meatchedivith prqzessingiinithdsegond destiess aA Cstamynis
event according to the selected status in the first
not lirfiedd £/, fondxihipleseaand irdiksatakby dingridstis infoingativatacquired by
processi ng apparatus, a conmon event according to the

the firtCdevice ® irffbhdtionias t€ @Methat 6xchot Bathfpenérited by dy/ fifse d@vict and
the second device, so that processing in the first

the se€lSiMI deSice Mhtdlfis ARLGAGEIH ih B sRERSST A cbMniodveMCARBSkding
device. A "status" is not |limted and, for exanple,
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Informati on as to whether or not data generat ed by th
time b E&pE phdihi ﬁ@&emiaté M, 6% BRLES ihGudddSA th
me mcﬁﬁaéfg% |§1ﬁapt{%S 'pstalus" o'gtﬁod for selecul ng ©
anyone of the acquired st at uses" is not limted and,
for exanple, an abnormal status indicated by
[0007fl| agnostic information or a status indicated by the
act that data generated by the first device and the
se | t.
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comparing part which compares a first status acquired by the first status acquiring part

event.

with a second status acquired by the second status acquiring part; a status selecting part
which selects either the first status or the second status when both the compared statuses
are different; and an event generating part which generates a common event according
to the selected status in the first device and the second device.

In this information processing apparatus, a common event according to the
acquired status is generated in the first device and the second device, so that processing
in the first device can be matched with processing in the second device. A "status" is
not limited and, for example, diagnostic information acquired by the first device or

information as to whether or not data generated by the first device and the second




whi ch sends the first status fromthe first device to
the second device, and the status conparing part nay
be di sposed in the second device, and the status
conparing part nmay conpare a status sent fromthe
status sending part wth the second status. Here, the
status sendi ng part nmay use asynchronous
devicematehis alsg inoluded jrOthe Y3tatint | Afrethvdtfonselpctogasi ong of the
apparatus may conprise an abnormality determ ning
acquirpd statusks"dé notdimidedesnds faaterample, 4thabnbrmaslt statesindeateddyt he
second device after the event is generated and
diagneéheit @ifoimstionas adtatag fidlcatstl &y thofabt theedas pareaed by tiedhst
are different. Here, in "states of the first device
devicedid thé Secoad deceléy heemath & stitheirdartihg abnorfalig) ahebe
for exanple, conparison may be nmade based on data

select&ie nes Bl e aédofdiﬁ% k@Y stafhsBchdt Mignifed CatAdre Caskiae at
d when a m smatch between both the data occurs, it
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I nformati on” processi ng apparatus may conprise a
dataoﬁ%yﬂ%{cpﬁfezdl nB88dd inWhé &kngynchroni zes an operation of
t first device and an operation of the second 4
KmosgeV|ce. In this case, an operation of the first device

nd an operation of the second device are
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execute
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may compare a status sent from the status sending part with the second status.

Here, the status sending part may use asynchronous communication.
[0009]

The information processing apparatus may comprise an abnormality'

. determining part which compares states of the first device and the second device after
the event is generated and determines as abnormal when both the compared states are
different.

Here, in "states of the first device and the second device after the event is
generated", for example, comparison may be made based on data generated by the first
device and the second device and when a mismatch between both the data occurs, it
may be decided that it is abnormal.

[0010]
The information processing apparatus may comprise a synchronizing part

which synchronizes an operation of the first device and an operation of the second




[0012] The information processing apparatus nay
conprise a collating part which collates the data
generated by the first device with the data generated
by the second device, and the status may be a result
of the collation by the collating part. In this case,
abnormality of the case where essentially the sane
devicelat a shoul d be generated can be detected as the
"status". [0013] In the information processing
apphrthisitase, tihepératicd ofthe fice davide hinbars epavatibndsfithe secomdy
be separate CPUs. [0014] The invention al so provides
devic@sreispiichromikeéd) So fiiad corsedt phcoingosan \beierbcutads For ekample, a
devi ce and a second device of which each executes the
situati®a e wRidhGE'SHI is hdtdregsirdeaddileytly 54580 bh3ilagin dpesdtidn tdding
acquiring a status of the first device; and a step of
can bdSRRdAt i Ng a common event according to the acquired
status in the first device and the second device. In
[oo11fhi s information processing nethod, a common event
according to the acquired status is generated in the

firgt i ng
R e e R s i

mforr#lg[{lohfb?a W&Fa‘ﬁhce A "status" is not limted and,

exanple, a status indicated by diagnostic
[00 12:1 nformati on acquired by the first device or
nformati on as to whether or not data generated by the
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In this case, abnormality of the case where essentially the same data should be

generated can be detected as the "status".

[0013]

In the information processing apparatus, the first device and ,«thé second device
may be separate CPUs.
[0014]

'The invention also provides an information processing method which uses a
first device and a second device of which each executes the same processing
independently, comprising: a step of acquiring a status of the first device; and a step of
generating a common event according to the acquired status in the first device and the
second device.

In this information processing method, a common event according to the

acquired status is generated in the first device and the second device, so that processing




[0015] The invention also provides an information
processi ng nmet hod which uses a first device and a
second devi ce of which each executes the same
processi ng independently, conprising: a first status =
acquiring step of acquiring a status of the first -
devi ce; a second status acquiring step of acquiring a
in thesfiirst deyiasfcan lye masehed avithauoeessing isthesecanid devigpar Adgtatus” is
first status acquired by the first status acquiring =
not ligiiteg and, tfor exagpbn ndtavsindicated by diagedstivyinfommasecamgired by ;
status acquiring step; a step of selecting either the
the fifst deticesdrahfosmation ashie veletioen dr adtadatisgenoeatedioy the fins device and -
conpared statuses are different; and a step of
the sqgontdati¢engatah ivatpmincidediin the ¢satlig A tednfifors eVede h@Brding
status in the first device and the second device. In

to thel Stdtas" i herlimhited) And przes g tHEIMO6f abhoAAINY provasihg at the
according to the acquired status is generated in the

time &ff ﬂ&ﬁlam?ya&@ptm_/ﬁrbﬁbﬁ@ﬁ@fdaﬁ%wtﬁ@,eté Qrd 4184 inkAe§ HSthe Y
inthe first device can be matched with processing in

evenit he second device. A "status” is not limted and, for
exanpl e, diagnostic information acquired by the first

[oo15fevice or information as to whether or not data
generated by the first device and the second device
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generating a common event according to the selected status in the first device and the
second device.

In this information processing method, a common event according to the
acquired status is generated in the first device and the second device, so that processing
in the first device can be matched with processing in the second device. A "status" is
not limited and, for example, diagnostic information acquired by the first device or
information as to whether or not data generated by the first device and the second
device match is also included in the "status". A method for "selecting any one of the
acquired statuses” is not limited and, for example, an abnormal status indicated by i

diagnostic information or a status indicated by the fact that data generated by the first




status fromthe first device to the second device, and

the sent status may be conpared wth the second

status in the step of conparing statuses. Here, the

first status may be sent using asynchronous

comuni cation. [0017] The information processing

met hod may conprise a step of conparing states of the
device ardthesesandalesited doimet metshiial sdbsiindicatingeabnommenliey)enan bes

generated and determ ning as abnormal when both the
selectednpAr' eonsibaeeent aceording fte therstatus'ies rot limiteds had pocedsinghae

first device and the second device after the event is
the tiige nfatatoelityf rocessmgpt the tomaprdrmalitynaocefancegaohibaoacf

on data generated. by the first device and the second

data cibepuit, cetc. andlalyd chaedisii@ieoéntbet ween bot h t he data
occurs, it may be decided that it is abnornmal. [0018]

[0016The i nformation processing nethod may conprise a step
of synchroni zing an operation of the first device and

an PRemdrafioR brddRgimemeimed ey emprikda bith Sf S@Ritng @B first
operation of the first device and an operation of the

statusSRIR TS firdedevicR 18 kIR XS dReZ Bl the Serdt %@a&usqaw B&ompared
processing can be executed. For exanple, a S|tuat| on

w1thth@sé@Bh@E‘taﬁls"1§Hﬁt oﬂc%n‘ﬁbgﬁn S&@mided correctly based on
lag in operation tim can be avoi ded. [0019] 7 1n

theHéx%fﬂ’i%'i‘??ét' D8P 6 Sl sifE b Ahr be a

di agnostic infornation o tgg Clrcui t 20]
[0017Ihe i nformati on processing nmethod may conprise a step
f collating a data generated by the first device

Wi tfheaﬁngoq}nﬂtlgf Bl%'c"élgsﬁ% Qgthgﬁl fna§7 %S&Bgséjg \éfeg of c@rﬁgar 1& states

of the first device and the second device after the event is generated and determining as
abnormal when both the compared states are different.

Here, in "states of the first device and the second device after the evenjcfiél
generated", for example, comparison may be made based on data generated by the first
device and the second device and when a mismatch between both the daté occurs, it
may be decided that it is abnormal.

[0018]

The information processing method may comprise a step of synchronizing an
operation of the first device and an operation of the second device.

In this case, an operation of the first device and an operation of the second
device are synchronized, so that correct processing can be executed. For example, a
situation in which a "status" is not acquired correctly based on a lag in operation timing
can be avoided.

[0019]




may be a result of collation by the collating step. In
this case, abnormality of the case where essentially
the sane data should be generated can be detected as
the "status". [0021] The invention also provides an
i nformati on processing apparatus conprising: a first
device and a second device which are nounted in a
i nsln the aefornation pipeeseing wethnd, thestatusonex be @ diaghestisane
processi ng i ndependently; an acquiring part which is
informatggnoafedmounted ¢iecuiti r st devi ce and acquires a
di agnostic information of a nounted part nounted in a
[0020jon-i nsul ated state with respect to the first device;
a sending part which sends the acquired diagnostic
i nf Phevatforaratibn prodeksing method deayi compirise & BepE coltating a data
device; and a process executing part which is
generated p9 siedfiishdévie: wik adadtageuerateddydheseeond 8svice, and the status
processing based on the diagnostic information sent
may e pilhef coiatbmBy grdollathgcaepsli ng to this information
processi ng apparatus, the first device acquires

di apaRtdase, iabhdiatity SMhebadtwiRrd @Ry B danf¥Riaed 8duidbe
a non-insulated state with respect to the first

generfBY c&fbe 8QediiPhs @Et@htugd di agnostic information about
the nmounted part can be acquired easily. Al so, the

[oo21@cquired diagnostic information is sent by a sending
part, so that the second device can effectively use

t hergll A98R%n! s FHAERS AformakiBR fdcedsthet dMpalalsHofiiisi:
triw din ? sen(j.:r tﬂﬂJ e

processi ng apparat us, e sen part

a first etk Eﬁ&jagé&% Aelice whfﬁh%éfﬁlo@ﬁqad @%{% WRG1a0dd e and of which
async n I'S e

Fonous conmuni cati on. case,
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non-insulated state with respect to the first device; a sending part which sends th/e’
acquired diagnostic information from the first device to the second device; and a
process executing part which is disposed in the second device and exe,cﬁtés a processing
based on the diagnostic information sent from the sending part.

According to this information processing apparatus, the first device acquires
diagnostic information about a mounted part mounted in a non-insulated state with
respect to the first device, so that detailed diagnostic information about the mounted
part can be acquired easily. Also, the acquired diagnostic information is sent by a
sending part, so that the second device can effectively use the diagnostic information.
[0022]

In the information processing apparatus, the sending part may send the

acquired diagnostic information by use of an asynchronous communication.




In the informati on processing apparatus, the first
device may be nounted in any one of the side of a
controller and the side of a field device in a plant
control system and the second device may be nounted
in the other of the side of the controller and the
side of the field device. In this case, detailed
di agrhisichse, thefdagmatticinformative s sent wivez ofynttienaisde of
the controller and the side of the field device can
commBicatién)iso eitht €rRSdidghosticlinfdrenatibn gmobd senit easily whiletrhaintairdug
be used effectively in the other. [0024] In the
an insbIAf<drs0Ré bevepr HeETSH degicePRA KRS s¢6ond devidel r St devi ce and
the second device are separate CPUs. ADVANTAGEQUS
[0023FFFECTS OF THE | NVENTI ON  [0025] According to the
I nformati on processing apparatus and the information
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. knf ' processi ng apparatus according to the
side oﬁh\?g%ﬁ%%ﬁ% Fig. 2] is a block diagramfunctionally
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information can be used effectively in the other.

[0024]

In the information processing apparatus, the first device and the second device

are separate CPUs.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0025]

According to the information processing apparatus and the information
processing method, a common event according to the acquired status is generated in the
first device and the second device, so that processing in the first device can be matched

with processing in the second device.

BRIEF DESCRIPTION OF THE DRAWINGS




[Fig. 4] is a block diagram show ng a configuration of
a safety systemto which an information processing
apparatus of a first enbodinent is applied. [Fig. 5]
is a block diagram showi ng a part of the configuration
of the information processing apparatus of the first
enbodinment. [Fig. 6] (a) is a flowhart showi ng a
[0026pr ocedur e of equalization processing of statuses and
(b) is a flowhart showi ng a procedure of conparison
pr ofdés di] mga bibck dagms funffomplly Bhowmgandnfogmatiosprovessigga
situation of state transition of both the CPUs. [Fig.
appar@iis bccording agthaimvehtion.ng sequence of conmuni cation
processing. [Fig. 9] (a) and (b) are di agranms show ng
c onfFig) @] &4 4 block dfagraanfinsiieaily ShowingamEsfodmatidraprosdseing
a configuration of individual comrunication franes and
apparaths accofdit tthe @vehEéd. on of the case where a
conmuni cation state is normal. [Fig. 10] is a bl ock
di aggn) Wmﬂgdﬁ§ﬁﬁﬂﬂn6ﬁ6&‘llygﬁo@fng%ﬁ ihff ARG I'b:@Bessin%
processi ng apparatus of a second enbodi nent. [Fig. 1I]

apparatis fcdBldisKtsthagvamighow ng a configuration of an
I nformation processing apparatus of a third

e ”b@@g BN, blE)?l& Giagrafd sHo¥vifg P E&ﬁﬁﬁﬁtﬁﬁr(ﬁ'@ safd / g{%&n@to

part of "a configuration of”an Information essl ng
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[Fig. 6] (a) is a flowchart showing a procedure of equalization processing of

statuses and (b) is a flowchart showing a procedure of comparison processing of frames.

[Fig. 7] is a diagram showing a situation of state transition of both the_‘ClsiIs.

[Fig. 8] is a diagram showing sequence of communication processing.

[Fig. 9] (a) and (b) are diagrams showing configurations of co’iﬁmunication
frames and (a) shows a configuration of individual communication frames and (b)
shows an operation of the case where a communication state is normal.

[Fig. 10] is a block diagram showing a configuration of an information
processing apparatus of a second embodiment.

[Fig. 11] is a block diagram showing a configuration of an information
processing apparatus of a third embodiment.

[Fig. 12] is a block diagram showing a part of a configuration of an

information processing apparatus of a fourth embodiment.

10




106 Status Selecting Part 107 Status Sending Part 111
Abnornmal ity Determ ning Part 112 Synchroni zi ng Part
113 Collating Part 121 Acquiring Part 122 Sendi ng
Part 123 Process Executing Part BEST MODE FOR CARRYI NG
OUT THE INVENTION [0028] Fig. 1 to Fig. 3 are bl ock
di agrans functionally showi ng an i nformation
processi ng apparatus according to the invention.
[0029] In Fig. 1, a status acquiring part 101 acquires
a DESOURIPAION OFBHEREFERENCE NUMRERAES AND SIGNSar t
102 generates a commopn event according to the acquired
[002htatus in 11 the first device and a second devi ce.
[0030] In Fig. 2, a first status acquiring part 103

acquor estausA@fuiting¥art he first device. A second
status acquiring part 104 acquires a status of the

secom EQ¥AICeneitins PaHS conparing part 105 conpares a
first status acquifed by the first status acquiring

par o3l OFirspdthils AcgRARBagt @t Us acquired by the second
status acquiring glgrt 104. A status selecting part

106 I . first status and the second
16€' 8 (Eeo?nldsﬂg%fﬁg)%lﬁ%lﬂlfmé P&t

st at us conpared statuses differ. The

cc SRR e 08 dThrue Tn the first devi ce
and; §he sHRRNUbARY phT-

107  Status Sending Part

111 Abnormality Determining Part

112 Synchronizing Part

113 Collating Part

121  Acquiring Part / '

122 Sending Part /

123 Process Executing Part

BEST MODE FOR CARRYING OUT THE INVENTION
[0028]
Fig. 1 to Fig. 3 are block diagrams functionally showing an information
processing apparatus according to the invention.
[0029]
In Fig. 1, a status acquiring part 101 acquires a status of a first device. An

event generating part 102 generates a common event according to the acquired status in
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[0031] In Fig. 2, a status sending part 107 sends the
first status acquired by the first status acquiring
part 103 fromthe first device to the second devi ce.
The status conparing part 105 is disposed in the
second device, and conpares a status sent from the
status sending part 107 with the second status
the first demi¢ecahdmysecomd devieend status acquiring part 104.
[0032] In Fig. 1 and Fig. 2, an abnormality
[003QJet ermi ning part 111 conpares states of the first
devi ce and the second device after an event is
genhr Bige?l, a finstistatas ecquiriresparhBI3 dcjuiréssa sthins ofthke firdtelevice.
both the conpared states differ. [0033] In Fig. 1 and
A secbhd)statlis aequinig perd D04 adydirped §tathd 3f thenetdrmdndesie. aA status
operation of the first device and an operation of the

comp§ Pt 08 EcifparésODRA] sthits Bédhired bkl fifsOstatds aéqumng part 103
ol Tating part 113 col |l ates data generated by t

with zf bdebhd st aghiret bl tﬂ@ie@oﬁ?ﬁ%é‘b&ﬁm@%%ﬁ@ 16£C %Qtatus
devi ce. The statuS acquiring par 103, 12 104

selecm%gw ﬁ)@se[e%f%%ﬁr o of Be!fRbt! s@ﬂué%dtths s&Bhdl hRWIRALbth the
[0035] AlSo, in Fig. 3, the first device and the

SO 2 S8 o T Bl SEORE Ry,

accorglggaé ttfées\éfe&%dg{dl sqmw ﬁ&sdé% d&%ﬁ%ﬁé Scohd QLRI on

a nount part nounted in a non-i1nsulated state
mquﬁth respect to the first device. A sending part 122
ends the diagnostic information acquired by the

In Fig. 2, a status sending part 107 sends the first status acquired by the first
status acquiring part 103 from the first device to the second device. The status
comparing part 105 is disposed in the second device, and compares a status sent from
the status sending part 107 with the second status acquired by the second status -
acquiring part 104. "

[0032]

In Fig. 1 and Fig. 2, an abnormality determining part 111 compares states of
the first device and the second device after an event is generated, and determines that it
is abnormal when both the compared states differ.

[0033] |

InFig. 1 and Fig. 2, a synchronizing part 112 synchronizes an operation of the

first device and an operation of the second device.
[0034]
In Fig. 1 and Fig. 2, a collating part 113 collates data generated by the first

device with data generated by the second device. The status acquiring parts 101, 103,
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acquiring part 121 fromthe first device to the second
devi ce. A process executing part 123 is disposed in
t he second devi ce and executes processi ng based on the
di agnostic information sent fromthe sending part
122. [0037] First to fourth enbodi nents of the
i nformati on processing apparatus according to the
104 acquieers Tesuit of ¢allatien Yy therdofletingpdrbW3ai t h ref erence to
Fig. 4 to Fig. 12. First Enbodinent [0038] Fig. 4 is
[0034 bl ock di agram showi ng a configuration of a safety
systemto which the information processing apparatus
of Alse, in Figt 3,ahdfickt devite arsl thp pdcoad deviibé aresaduaited in a
systemis configured as a part of a plant contro
mutualjsihautatefl GABI] As shown in Fig. 4, the plant contro
system conprises a controller 2 for integrally
[o038yanagi ng and controlling field devices 1, 1,... such
as a sensor or an electromagnetic valve arranged in

eacnRaqliriag part b AR dispoeel inthe Firse UL atEatiqGRSs éiagnostlc
3, I nter posed between the controller. 2 and th

inforrhAt®Inthbd8Va ARENtkd paA Sadufdtin Qlﬁbﬁliﬁsu@a%fd @8R with r13§pe%t to the
are connected to the control hrough a network 4.

first RVRE, ARendih@pslt 42y i&R8 thb dlagllostic 1nﬂ§rﬁlaﬁefg g&ﬁ.\tu%q biynd he

I nput - out put devi ces 3 through term nal

acqulﬁﬂé)ﬂﬁ'.l 176 Hr8hONe fik R dEVile to4th? g%bgﬁ& dQHEQUtAﬁchte& é@cutl g part

for executing inter processi bet ween

123 id di (?]gdcge(fj fVhE SScohd %@ﬂcé B é@gﬁt%%éllogéssﬁ}g"’l{?ge fh g:ngstlc

I nput - out put evi ces esc

1nforr}1£ﬁ)§1esehm6ﬁlltﬁéj§eﬂﬂfn§;ﬂa 19,38, 3b,..., the sanme

sin nmut ual |'y |ndependently for the
[0037RUT POSE of inmproving reliability. [0041]

First to fourth embodiments of the information processing apparatus Vs

according to the invention will be described below with reference to Fig. 4 to Fig: 12.

First Embodiment
[0038]

Fig. 4 is a block diagram showing a configuration of a safety system to which
the information processing apparatus of the first embodiment is applied. This safety
system is configured as a part of a plant control system.

[0039]

As shown in Fig. 4, the plant control system comprises a controller 2 for
integrally managing and controlling field devices 1, 1,... such as a sensor or an
electromagnetic valve arranged in each part of a plant, and input-output devices 3, 3,...

interposed between the controller 2 and the field devices 1. The input-output devices 3,

13




Fig. 5is a block diagrans showi ng a part of the
configuration of the input- output unit 3a. In Fig. 5,
an exanple of a unit for processing an input val ue
inputted fromthe side of the field device 1 which is
a downstream process and outputting a PV val ue
(process value) to the side of the controller 2 which
3,... ars cannagpssitto denequtrol ers3 threnghshmetwork] 9 04&1k0,Abe Seldwievices 1,
Fig. 5, this unit conprises a master CPU 10 and a
1,... slexopneCRid 3 Ghe inpueotiting deeicpet thrvwshGRimihel waddsGPU 20
execute the sane processing nutually independently.
[004§l so, the CPU 10 and the CPU 20 execute di agnosis of
nmount ed parts (peripheral circuits) nounted in the
r espachowe ipEigi phieputasutpt @a#S3a AS, . s Hoiexdchtifg @terfice an
i nput value fromthe field device 1 is inputted to the

proceSifig BétweEhthtdidld 08K 12dndithdedntfdfet 1 4e Ao shtédini thS Hput-
bufter 72. A peripheral circuit 74 of the periphery

outpu® Hedib& ITBA LdestAbédlidIdv ifl E@@Q@ﬁﬂoﬁt}ﬁu@rﬁﬂs@gﬁﬁi L1 Ghe same
circuit 75. Also, a signal outputted fromthe input

g BlexéutbBmuitily ifitptRichilf foH (ROPADbiLofGinpFlitg reRaGRE.

proctheé perxesencre![:1 or steﬁceeofﬁabnorﬁlg?i ty of EJt helz gsi g%apg’

[00417S diagnosed. The presence or absence of abnormality
gf the peripheral circuit 74 and the presence or

oSS 0 ks BIRORT B o LSOl U bl
o €5t L, LSRN LRT LT e RRGH G
from {te s e 800 dotiBe L UG 89 iRk EiESss i cpping PV
e BB ko By B SR

hows signal outputted fromthe input buffer 73 is
S1%%fnputted to the diagnostic circuit 77 and the 7

[0042]

As shown in Fig. 5, this unit comprises a master CPU 10 and a slave CPU 20,
and the respective CPU 10 and CPU 20 execute the same processing meually
independently. Also, the CPU 10 and the CPU 20 execute diagnosis of mounted parts
(peripheral circuits) mounted in the respective peripheries.

[0043]

As shown in Fig. 5, an input value from the field device 1 is inputted to the
master CPU 10 through an input part 71 and an input buffer 72. A peripheral circuit 74
of the periphery of the master CPU 10 is diagnosed by a diagnostic circuit 75. Also, a
signal outputted from the input buffer 72 is inputted to the diagnostic circuit 75 and the
presence or absence of abnormality of the signal is diagnosed. The presence or

absence of abnormality of the peripheral circuit 74 and the presence or absence of

14
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presence or absence of abnormality of the signal is
di agnosed. The presence or absence of abnormality of
the peripheral circuit 76 and the presence or absence
of abnormality of the signal outputted fromthe input
buffer 73 are inputted to the slave CPU 20 as
di agnostic information fromthe diagnostic circuit 77.
abnorradifs0f the sighdhautputtedifipm the inpws bufiet & areimputted ¢wihmastes
a PV val ue processing part 11 for executing
CPU 20 n¢ tiagnastic prfomestminrfipmihendiagmopiceirquit Zn i nput val ue
inputted via, the input buffer 72 and naki ng
[0044¢onversion into a PV value (process value) of a format
capabl e of processing in an upstream process which is
t heSimithelyothe isirae it vallié Gomlthe field devicdi laig irgsittied tgthetslave
12 for receiving diagnostic information fromthe
CPU 20 ego6g the irput patt 71 48d aribguebidian 78 ng Agleriphéral circuit 76 of the
detection and determ ning and generating a status

perlpl%‘jb@htlie%la&e CPURZO Rdidghob&iShy 4 diabREMBLirdlis?7. t ARoNBSiERI

10 conprises a communication block 13 for

outpufted ﬁuﬁ; th8 ShpufBuB&YBGE r@ﬁawt&&mgh@@fclc%m@ AR ﬂ@s a
serial conmunication with the slave CPU 20, and

presel?&qﬁ" ag&AeE 8f é‘tﬁﬁnﬁﬁ‘iﬁr ofthef s@éna@ﬁ@hi@m@em h@@f@éehée or

Redundancy Check) code an update counter to a PV

absen}f@l)f%nﬁﬂﬂalﬁy of ﬁfegi%alg[\&%&ﬂcui]@ ¢/4nd q?he ﬁr@?e ?J: BY Sbsehdd A0

conpri ses processi ng part or executlng

sbrorfl VR agga ARG 50 EETBERL igoare bl EbEe
cPU SO GhSiHlc h&&‘i’na%ﬁ\éo\fﬂﬁéecl R gie gt of a formt
capa I N

rocessin ream process which
[omwis the side of the controller 2, and a diagnostic part
2 for receivi ng di aghostic inforrmtion fromthe

oI AP R ERAT R P g e

11 for exechmg arﬁhmetl %)nrgcsz’ésls&g rWelﬁl respect to an input value inputted vig- the

input buffer 72 and making conversion into a PV value (process value) of a format
capable of processing in an upstream process which is the side of the controller 2,and a
diagnostic part 12 for receiving diagnostic information from the diagnostic circuit 75
and executing abnormal detection and determining and generating a status which is a
diagnostic result.

[0046]

Also, the master CPU 10 comprises a communication block 13 for conducting
an asynchronous communication (UART) as a serial communication with the slave CPU
20, and a code generating part 14 for adding a CRC (Cyclic Redundancy Check) code
and an update counter to a PV value and a status.

[0047]
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[0048] Also, the slave CPU 20 conprises a

comruni cation bl ock 23 for executing synchronous

conmuni cation (DART) as a serial conmunication with

the master CPU 10, and a code generating part 24 for

addi ng a CRC (Cyclic Redundancy Check) code and an

update counter to a PV value and a status. [0049]

Nex Alsoathemlave £IR1H 20 gdmprises arB3é walue processitig part2d for executing

described. [0050] In the master CPU 10, a status
arithigetivepracessing withresmictipranshpuwt vehuetingited vih the sitpat brsffer 73 and

which is generated by the diagnostic part 24 of the
makisg entwefSiid iAfd &PV viahiegppaessadlue) bf oftgmat capablniof ptdcessidgyin

t he communi cation bl ock 23 and the comuni cation bl ock
the upstreamerocespohietl iathd skigudlthe&mhtrioliera?) aad dalidgnasticayariozd for

15. Equalization is processing for equalizing a
receivih@ Hlagnbaiadhfoemétior! faem MBS diggndshibcitéuigTMam ddeditiify abnormal

handl ed by the slave CPU 20. In the equalization part
detecfion afdRidternahinB ah® Beddpftitlg 4 ASuSWAIASSS diagnetizebailed.

That is, when either status indicates abnornmality in
[o04d]he equal i zation part 15, its abnormality is changed

to the captured status and is passed to the code

gengit {HaGIRRIAPU 34 conﬁ%P ‘é‘%%hfﬁ%ﬂu&%ﬁ‘ﬁ’lock h8 f5¢ éieH&t?xﬁg

handl ed by the mast er and the slave CPU are

synclfBRRE ot pRs aﬁ% fARTS) LT L&@x PoRRERREAGh Al ﬁa&ﬁeC%\J/

ue gener at e

10, atPd YSite eﬁ&%ﬁtz% F&ag@ﬁtﬁa&mgﬁ (ﬁ{v\g zgy%lg:n%%ﬁé}gg Col}eclé) code

generating p

and aﬁhﬁ&aﬂé @t&%%ﬁ*\?%@@é&dda Qs Processing in the

on I'nput of the PV value to the
[0049iode generating part 14 is broken by a breaking part
[ 0052]

Next, an operation of the present unit will be described.

[%

[0050] o

In the master CPU 10, a status generated by the diagnostic part 12 and a status
which is generated by the diagnostic part 24 of the slave CPU 20 and is acquired
through communication by the communication block 23 and the communication block
13 are compared and equalized in an equalization part 15. Equalization is processing
for equalizing a status handled by the master CPU 10 and a status handled by the slave
CPU 20. Inthe equalization part 15, OR information about the statuses is generated.
That is, when either status indicates abnormality in the equalization part 15, its
abnormality is changed to the captured status and is passed to the code generating part
14. As described below, the statuses handled by the master CPU 10 and the slave CPU
20 are shared by performing similar processing also in the slave CPU 20.

[0051]
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In the code generating part 14, a CRC code is
generated based on the status generated by the
equal i zation part 15 and the inputted PV value. Al so,
every tinme new PV value and status are inputted, a
count nunber is updated and a code added to a CRC
code is generated. In the code generati n?.pa_rt 14, a
fr a8V gemerated tthe BViealue precessing pas, 11 igiveto the gede
and the count nunber is generated by adding the code

generginggracit ldd  Haweyer, wwheh ebmymakityuaf azstatus isaletectet (pgsedrime
count nunber is increnented every update of the PV

processaiglie tenaliuphmtion pard 5, 10056 ofshd P¥nmelusitnitheagode gendrating
franme created by the code generating part 14 is

part 14isbrbken by gybreekiag partdi¢. t he code generating part 24 of
the slave CPU 20 and is acquired through

[0052Fonmuni cation by the conmunication block 23 and the
communi cation block 13. The frane created by the code
genarnid ¢otg gensratidgdpan i taER € cad@ispep@rard bayedidiethe stats
generating part 24 are collated in a conparing part

generakéd byl thR egRAIRAfibN ParP 35 tind the iflRkicd PV Vahad. |Alsd, eveRNaheBew
when a m smatch between both the franes is detected.

PV vaftfe anf @GS £€ thpBRED W colidt e 9 ipddtediait habdPaRTETS b TRC
also in the slave CPU 20, the master CPU 10 and the

code ig gaie?atafu A0nheed dédchdrafify bt 4,1 BarRd RiBle Bf BE PS5VAMSE, the

sult with ny processing result and decide that it

i | ' |
status, the RRTOESHR! anWRR o R nf A iiEr %J;%é?l‘icgdﬂéacﬁlg/ W Bk coH%ﬁerzaéed

processing 1 n the naster t he sl ave

thus td The P e arﬁpﬁxﬁ stafl. T THEESunt %ﬁ%%?ﬁ%g&%?éﬂlgve%gpdate of

colTation I'n the conparing part

I d by the code generating part 14 is
the P\{') Bfigéj%lgi:@@ s

to an output part 78 which is an upstream
[0053frocess. However, a mismatch between both the frames
s detected in the conparing part 17 and in the case

AL RN s e T
simila1q§ Sggrrlérekt)t%g bg %llleocvgidevg\g't]eger}at?ng part 24 of the slave CPU 20 and is acquired
through communication by the communication block 23 and the communication block
13. The frame created by the code generating part 14 and the frame created by the
code generating part 24 are collated in a comparing part 17. The comparing part 17
decides that it is abnormal when a mismatch between both the frames is detected. As
described below, by performing similar processing also in the slave CPU 20, the master
CPU 10 and the slave CPU 20 mutually collate the other proﬁessing result with my
processing result and decide that it is abnormal when a mismatch occurs. When all the
processing in the master CPU 10 and the slave CPU 20 is normal, both the frames
match as a result of collation in the comparing part 17.

[0054]
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m smat ch between the frames is detected in a conparing
part 27 of the slave CPU 20, an output of the frane
is broken in a fail-safe part 79. [0055] On the other
hand, in the slave CPU 20, a status generated by the
di agnostic part 22 and a status which is generated by
the diagnostic part 14 of the master CPU 10 and is
ac dilierfean¢ gerzvaged by thewoie gerepatingyparthiet is omputted gt ancontput
bl ock 13 and the comuni cation bl ock 23 are conpared
part 7&mdhichgs ah upsicbaimprapess.q UEbweedrj Dmignsatth BFwedmbdth éhe frames
equal i zation part 25, OR information about the
is detextedtin slesscomspagiapg @art1ddind Tinthe case ofideeidingethhtiets abhainmid, an
i ndi cates abnormality in the equalization part 25, its

outpuBdinbe frtink tiy biokerc b n Badking Paiths. C A§d)aedessiibédSelonGvhch a
passed to the code generating part 24. [0056] APV

mismate bdwoe e aatbshy ddtb@edM A@nRriRE Qe 2T oftheMvle U 26,
given to the code generating part 24. However, when

an outp Ut R&rhink iPbroReSintd Mil-shfe fhet BCt ed based on
processing in the equalization part 25, an input of

[0055Lhe PV value to the code generating part 24 is broken
y a breaking part 26. [0057] In the code generating

Pardy ﬁl%’otﬁegy : GRER dI .eQﬁﬂ?Q@,taeﬁatQ?gg%gﬁgd %)Eﬁle.stﬁ Wstic

gener at ed e equalization part e inputted

part 2P’ Qgt%ts t""é}g?ﬁpis gE&rhiéd Bg %ecpsglﬁos i, gé(l‘? hyes ﬂ%qm?stte??eiﬁ! 10

are 1| npu a~count n S uptated a a co

o eSS S P SRS By B3 e
comn e 0% 55 A bG5B, o DUEDid P
v 8 5 OB Gaf UL B B £ S g VRLY
either status indicates abnormality in the equalization part 25, its abnormality is changed
to the captured status and is passed to the code generating part 24. e
[0056]

APV value generated by the PV value processing part 21 is giVén to the code
generating part 24. However, when abnormality of a status is detected based on
processing in the equalization part 25, an input of the PV value to the code generating
part 24 is broken by a breaking part 26.

[0057]

In the code generating part 24, a CRC code is generated based on the status
generated by the equalization part 25 and the inputted PV value. Also, every time new
PV value aﬁd status are inputted, a count number is updated and a code added to a CRC
code is generated. In the code generating part 24, a frame made of the PV value, the

status, the CRC code and the count number is generated by adding the code generated
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The frame created by the code generating part 24 is
collated wwth a frane which is simlarly generated by
the code generating part 14 of the master CPU 10 and
is acquired through comruni cation by the
conmuni cati on bl ock 13 and the conmmunication bl ock 23
in a corrparinfci1 part 27. It is decided that it is
thus te ghedt Yriialugaachthe statgss nghe gowrtmpEbaT isdnerempeted every ypdage of
detected in the conparing part 27. [0059] Wen the
the PYivalyaeedthsstaeen the franes is detected in the
conparing part 27, a fail-safe signal indicating
[0058hbnormal ity is outputted fromthe conparing part 27
and is given to the fail-safe part 79. In this case,
i n Theefrirae trea@fl byphe codéEeneratingpapti24 ofcollated avith a framoen
the CPU 10 is broken and a new franme to the output
whichpa simila8lyi genematedtbiytthelcodergeherating pdrt b4 efithemgasten CPUI pLiand is
by the fail-safe part 79, a reset signal may be
acquired tipuhglecbrhmoanichtich bydRk/cafmiuvnicatioeblick ABaadithe of t he
CPU 10. In this case, the CPU 10 receiving the reset
comm@ihigatdn bisck 03 deslbympaiRtpadt By at is dotided thaoit idubnotthd)l Wrhen
part 78 is inhibited. , [0060] Wen the output to the
a misAsch BétwReh bothdhé FramBfistiete@fbd b Bbopating Pert gount
nunber s stopped, so that it can be recogni zed t hat
[0059?n out put of information is stopped by only referring
o the count nunber in an upstream process of a

SubFRey aRImB AR trieh thd®amikRidtecRanih th%&:on{pgff;iﬁé-l)art 27,

Fig. 6(a) is a flowhart showi ng a procedure of
a fail-E1¥ ggi’lag%%re%lg&%%@lﬁglsgfugédg% r?}?x?fﬁéﬁt%an}p%gﬁ%ﬁé@ 84 and is

given B{r RE LN Be Bhrt 760 nﬂf"{h.iss&gﬁ, ) ﬂﬁqﬁﬁ—isﬂg paft 7‘;9[ le&iglflt-r(!%% f’ra.nie

ocessing'Is respectively executed I n mast

from thEEPLP1 P Drékedl AU G il to the output part 78 is inhibited. Instead

of breaking an output by the fail-safe part 79, a reset signal may be outputted from %ﬁe
CPU 20 to areset circuit of the CPU 10. In this case, the CPU 10 receiving thé reset
signal is forcedly reset and an output to the output part 78 is inhibited.

[0060]

When the output to the output part 78 is inhibited, update of the count number
is stopped, so that it can be recognized that an output of information is stopped by only
referring to the count number in an upstream process of a subsequent stage after the
output part 78.

[0061]

Fig. 6(a) is a flowchart showing a procedure of equalization processing of the

statﬁses described above, and Fig. 6(b) is a flowchart showing a procedure of

comparison processing of frames. The processing is respectively executed in a master
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[0062] Step Si to step S7 show a procedure of
equal i zati on processing of statuses. [0063] In step S
| of Fig. 6(a), a status is generated by the
di agnostic part 12 or the diagnostic part 22 and the
generated status is sent through the comrunication
bl ock 13 or the communication block 23. [0064] In
CPU 40 epd 88lave GBU0at us sent fromthe other CPU is
recei ved through the conmunication block 13 or the
[0062domruni cati on bl ock 23. [0065] In step S3, the status
generated by ny CPU is conpared with the status
genstepiSedo bigp ISTahow agirodddukd of eylislizativi@piotadsingrofRetised 5
or the equalization part 25. In the case of deciding
[o063]hat the conpared statuses are not equal in step $4,
the statuses are equalized in step S5. In the case of
decinditost betig! 6@), QPR i€ Geidratbd BE thePdiSgR@part 12 oS IHRP
S4, step S5 is skipped. [0066] As described above, in

diagn8$tRIpaftD2 443 thd'bQlefRéd QMusRAUeht thitfigh tIR dsteRuhiSation block 13
generated in equalization processing of the statuses

or thedthrhUHEE8BY biRRPGr nel ity of either status is
represented in a status after equalization and a
[o0g43t atus of the safe side in which the abnormality is
| ways reflected on an operation of the CPU is
crept 0 ' j [ he
ot e S R srf R b BIReP LR e R e A BBu8l ke e
nﬁ%% . At equal i zati on
comns éﬁ%edl chl%?% ﬁg{h%zféle}&%@ﬁ%%@ﬁg%{*?g' executi ng
rocessi ng of equalization is always shared between
oth-the CPUs. [0067] 20

In step S3, the status generated by my CPU is compared with the status

[oossg

generated by the other CPU in the equalization part 15 or the equalization part 25. In
the case of deciding that the compared statuses are not equal in step S4, the statu,se’s/ are
equalized in step S5. In the case of deciding that the compared statuses are equal in
step S4, step S5 is skipped. |

[0066]

As described above, in step S5, OR information about the statuses is
generated in equalization processing of the statuses and thereby, abnormality of either
status is represented in a status after equalization and a status of the safe side in which
the abnormality is always reflected on an operation of the CPU is created. Also, an
algorithm of equalization of the statuses is the same between the master CPU 10 and the
slave CPU 20, and the status after equalization obtained in the case of correctly
executing processing of equalization is always shared between both the CPUs.

[0067]
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It is decided whether or not the status after
equal i zati on indicates abnornmality in step S6, and
when the decision is affirned, an input of a PV val ue
to the code generating part 14 or the code generating
part 24 is broken by the breaking part 16 or the
breaki ng part 26 instep S7. After processing of step
S7 Itss dueitied  whetteer bl oot the ttatus afteit equaligpiobindifA&6dbnoM ity
the decision of step S6 is denied, step S7 is skipped
in stepS6, dndewlidnahe décidion Buffi@nedl eRinpullof APV value a6 thy cddef
step S| to step S7 is repeated belowin a processing

generM@SHArtN ér.thé 66 denbitihd pare 11 aiirBREt byt 1he Breaking part 16 or

equal i zati on processing of the statuses is executed in
the bredl@n®pRE 26 fi §16p SNasAfieiPrbcRffg bhGes 8TEs &idH Ude FIdw returns
recogni zed in 'both the CPUs and the sane processing
to steb§1executed. That is, the same event is executed.
0070] Step S11 to step S 15 of Fig. 6(b) show a
UM68?rocedure of conparison processing of frames. [0071]
n step S 11 of Fig. 6(b), a frane made of a PV val ue,

a Siybhfhe g?ecf;Bﬁ m&‘p 4 deﬁeq,}wgﬁsﬁg gl%gg%ae SndRB PR ed

by the code generatrng part generatiﬂg
. . ¢
retorn 6 ep 0 The bRFoREPGLALES) RLALST IS ePala SRE, 55

07 n.step S 12, the frane sent fromthe other CPU
proc?lgsgngrecsé‘%l\llnelg t hrough the conmunication block 13 or the

Km69fonnunication bl ock 23. [0073]

In the embodiment thus, equalization processing of the statuses is executed in
the processing phase unit and the same status is recognized in both the CPUs and the
same processing is executed. That is, the same event is executed. Y
[0070] |

Step S11 to step S15 of Fig. 6(b) show a procedure of comparison processing
of frames. |
[0071]

In step S11 of Fig. 6(b), a frame made of a PV value, a status, a CRC code and
a count number is generated by the code generating part 14 or the code generating part
24 and the generated status is sent through the communication block 13 or the
communication block 23.

[0072]

In step S12, the frame sent from the other CPU is received through the

commuhication block 13 or the communication block 23.

[0073]
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21 In step S 13, the frame generated by my CPU is
conpared with the frame generated by the other CPU in
the conparing part 17 or the conparing part 27. In the
case of deciding that the conpared franes are not
equal in step S 14, an output of the frane is broken
in the breaking part 18 or the fail-safe part 79
i nsknespepSIB, theffreame ggnecatedsey my HU ssteomBtet] wish thedieine
the flowreturns to step S 11. [0074] Wen the
generated by therothdr GRE m tht £oinpardenpart] 7 ot thp c&hparimg sdet Phedn the
and the flow returns to step S IL The procedure of
case oftdegidiig tHatttlte cdngyrédll frames are potdqndl inatepvs i4)amoutput of the
processi ng phase unit. [0075] In the enbodi nent thus,
frametifiBrokeitethe drakingast k8brithe fallesafy e PSinMepdiss e Affdrt
and when both the franes differ, it is decided that it

procesingadNies; g@M is afdbdPTRIRMEfMIASE sté)y rIessi ng i s
execut e In the enbodi nent, when both the franes

[0oo74¢li ffer, the same processing for recognizing
abnormality in comon, that is, selecting a conmon

st afyen tlé%ci%foﬁnﬁ'sﬂ? ar 19&61{%8 s&B s1B88s §KipER 4 thd'Bow

out put part 78 the sane event I's executed

returnb fb Qg[% 811.h eflﬁpsdr%ced[ﬂ;p(?@ep% H-to Zteb% 18 1§jfe%9£t%gkgigglvﬂl B a

situation of state transition of

proce¥fiRAR it Shoyn 0 F1 ge. 6(a) and %6(b). [0077] s

g. 7, by equalization of statuses, the sane
Km75ftatus is recognized by both the CPUs. Also, the sane
nput value is given to both the CPUs. Therefore, in

R R e
and wﬁeneboth ?hesi?anlljeesccﬁﬁleer, #9¢ gec'lded that it is abnormal, and predetermined
processing is executed. In the embodiment, when both the frames differ, the same -
processing for recognizing abnormality in common, that is, selecting a common /stéf;ls
and stopping an output of the frame to the output part 78, that is, the same event is
executed in both the CPUs.

[0076]

Fig. 7 is a diagram showing a situation of state transition of both the CPUs by
processing shown in Figs. 6(a) and 6(b).

[0077]

As shown in Fig. 7, by equalization of statuses, the same status is recognized
by both the CPUs.  Also, the same input value is given to both the CPUs.  Therefore,
in both the CPUs, a common event is always executed from the same state and states
after execution of the event also become equal.

[0078]
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[0078] 22 Next, a nethod of communication between the
master CPU 10 and the slave CPU 20 will be descri bed.
As described above, in the master CPU 10 and the sl ave
CPU 20, data is exchanged in real tine and the data is
collated. Asa result of this, when timng of
processing in both the CPUs is off, separate
pr d¥ext.s4 mgthod ofi commynicheorebrtwepmthg nastas CBY £0 aind the slaye
are conpared and a m smatch of collation occurs. Asa
CPU 2@will be destribadi s Asides¢ribed @abewss an thefnaastds 61U 1 hendoigslave
al ways execute the sanme operation in the apparatus of
CPU 2( datpii eeshangediin déalrtinte. and ieg édtoisecollatedt r Ak airssult of this,
performed so that a timng phase trigger is sent from
when timingsoftproadssihg én bth tthey CPIPLisIA, yepangte psovessivgiresuiss different
communi cation (UART) and the slave CPU 20 can execute
in a tife aRie Yirettior die th@psadand 5 adsRMNck of tolBYBA bEAINs. Z aAs Hresult
[0079] Fig. 8 is a diagram show ng sequence of
of this¢ RI¥MLTeSsaty R boIhahe EPURGo alags execBiethe sdtfle bpedatidhiB)the
are di agrans show ng configurations of comrunication

appardthiPéhe pRRéht efibddinnd) The¥ora c&RAl iOprfirined s@that a timing
i ndi vi dual conmuni cation frames, and Fig. 9(b) shows

rsahi ©m i £ CEIRBN ' state
phase R debis|seht [og%eoﬁlaéﬁp%ﬁglfnmi CPLLoagEY A e

comm{!tlgicﬁﬁﬁ@@’gﬁ[ﬂaqﬁg s 6p8 20 dﬁl%%d%_’f%}é{%ﬁ%@% 998 damhet e

sl ave U 20 1n a constant cycle. CPU 20
S 858 A diAGoncOMand replies a response to the
Sequerrcgst e}}rl %%’U 1?).0nAfter such processing, both the CPUs
[0079fxecute t he sane phase and thereby processing of both
he CPUs is synchronized. [0081] As shown in Fig.

ohats § PR AR S P RRREC S RTTER bk Bel "HRE

9(a) ansci ﬂ%e 9(%33 %e%ﬁagrrgr?lg 'sl\lloquiné anﬁgurations of communication frames, an}i/

Fig. 9(a) shows a configuration of individual communication frames, and Fig. 9(b)
shows an operation of the case where a communication state is normal. |
[0080]

As shown in Fig. 8, the master CPU 10 sends a command with a timing phase
trigger to the slave CPU 20 in a constant cycle. The slave CPU 20 receiving the
command replies a response to the master CPU 10. After such processing, both the
CPUs execute the same phase and 'thereby processing of both the CPUs is synchronized.
[0081]

As shown in Fig. 9(a), the master CPU 10 sends a command with a timing
phase trigger through the communication block 13. The slave CPU. 20 receives the
command through the communication block 23. In the slave CPU 20, a phase

(sequence number) represented in the received command is compared with an expected
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command t hrough the communi cation block 23. In the
slave CPU 20, a phase (sequence nunber) represented
in the received command is conpared with an expected
23 phase (sequence nunber), that is, a phase (phase 1
in Fig. 9(a)) to be processed next and when both the
phases match, it is recognized that a comruni cation

phasegseguendesiumberjpthat ispa phdse (gmse 1 of Fige @@yntoderpgodebset nekieand
conmuni cation state is normal, the slave CPU 20

when bethl the phases meshpit Sseretognizedithay al cohmuradation sfascigmenna. In
nunber) indicating the phase (phase 1 in Fig. 9(a))

the cab®of rebegniing that (BeldodBminivativg btatdie noanalhi sl e CRPURL OKlies
23. The master CPU 10 recogni zes that a comruni cation

a resp&h@tlﬁclh&ng OifBhatiheBedubicd @afbdRSAdichOng the @hase! (Pigse TRk
20 is received within a certain tine and a phase

Fig. 9(HPRURE GRsRHCPET 10 thf&ngh R Aui BatidADIS&RCHS. V ethe master
résponse i s proper 082] After a command trigger

CPU R?féc@éiuié%&h%‘ &En%rﬁ%%ﬁ@ta@@ffs 'n@ﬂnﬁtvﬁ{e% théres dﬁ&fé@%‘n?ﬁﬁ '
by sendi ng and receiving of the command

slave CORPANS Fecelved St 2 cbifi fineldnti ?ﬂ%{en@ﬂn&‘@t‘iﬁ%@r} ation

riod. For the full-duplexing tion period,

represtent%dm%%cegah’ %s%oﬁ%jlsﬁ)ﬁg) et! ave CPU 20 respectively

execute process sane. phase (phase 1 in
[00825: g. 9(a)), and data MA is sent fromthe master CPU 10
o the slave CPU 20 and data SL is sent fromthe

32?%5%/? il aﬂ%ﬁa?ﬁcﬁgﬁé&éﬂﬁmﬁﬁﬁ‘gﬁé&?%g S de
recogfigedh sentintte rébeRlift PErng Sommand And Fredfibaler frblas a ey
ﬁ;u-dlfpj%ggg%p@%%gg%{of SOy RL R R deseri el Aoy,
the mﬁ%&@ﬂi And e SHER P20 HRBe R RS Srpod Swﬁewr&gwfé’awme

phase ?tlpager: lin F 1Igh S(assa an(f data }sose%tn gom the m%lstgy SPSFM to the ,/slave

CPU 20 and data SL is sent from the slave CPU 20 to the master CPU 10, conéurrently.
The data MA and the data SL include the frame (frame made of a PV Valﬁe, a status, a
-CRC code and a count number) sent and received for collation and the status sent and
received for equalization described above, respectively.

[0083]

As shown in Fig. 9(b), by sequentially repeating such phases, the same
processing is executed in synchronization with each other in the master CPU 10 and the
slave CPU 20.

[0084]
As described above, in the first embodiment, statuses acquired by each of the

CPUs are equalized at the previous stage of mutually collating data of both the CPUs.
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[0084] As described above, in the first enbodi nent,
statuses acquired by each of the CPUs are equalized
at the previous stage of nutually collating data of
both the CPUs. 24 As a result of this, when
abnormality of the status is detected in either CPU
both the CPUs share recognition that the status is
As a @bulpofithls, Whereshmakmalétly iof theasftattihs deteated S sither URET, dodir the
at the time of abnormality of the status, a collation
CPUsnshaeatedgnhitinvikatnhelghtas &t abnbfigal by lkgaslisatibn of the Statines
not occur and the status abnornmality can be recogni zed

There$&tp2dt Ahefinte bf sihokhglitg A kiad sta0s, Al coBiGhmBaiavshesetwWednadata at
and notification of an abnormal state can be provided

the subSdgueitstae dOESHb doburtdn@ thd stathis SEHRPERMB Han bk B&ognized

di agnostic part 12 of the master CPU 10 receives

separdLIGIRRS tHeCollMidH MRhabeh BdiR8ent 18, dhd 869%dakion OF A€ Mdordial
and executes abnornmal detection and determ nati on and

state AV PPHvid HhRbly VWIisEintRe first ShBSHIARAL, the' (ﬁ%}'ggtié rt2 %)2 of

generated and this status is sent to the s

the matdP ¢ 1Y redelRs di%%ﬁ(gs@l‘a?ﬁﬁ)ﬁn%ﬁﬁ o di&gt‘fosgé B & k0

receives diagnostfc information fromt I agnosti c

el B SO QORISR A
ansnEIRANA Sl DAL B8 OB AT sl
coun RN 23 R 00 20 A PIGAOLE AR KBy,
s RS 1 81 RSBl RS R el e
s 35585 FORROGE Bt SR RS 4 e
0 BRSSP g PO b SRR bR
e G R PRSP P Lo, Ly

case where a peripheral circuit can be diagnosed in
so thapthe amoyat efmgmnyiention data can be suppressed and a load of

communication is reduced. Such status equalization is particularly more effective in

- the case where it is necessary to loosely couple CPUs by decreasing a common circuit
part between the CPUs even though an independent peripheral circuit is increased every
CPU. Also, it is effective in the case where a peripheral circuit can be diagnosed in
only one CPU.
[0085]

In the first embodiment, CRC codes are generated by both the CPUs and
collation is executed by data (frames) with CRC, so that reliability of the collation
increases. Also, only when both the data match as a result of the collation by both the

CPUs, information is notified of an upstream process and when any one of the CPUs
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In the first enbodi ment, CRC codes are generated by
both the CPUs and collation is executed by data
(frames) with CRC, so that reliability of the
collation increases. Al so, only when both the data
match as a result of the collation by both the CPUs,
information is notified of an upstream process and

determiventhanit isoabmonthalf freo@pltsofffodeatemibibsupd@émiprodess is
abnormal, an output of information to the upstream

surelypprecandl. i As steswlt yf thisevetiabiich offthe infomsdtion cutpuitted $o the
reliability of the information outputted to the

UpStrédpBPHroeERci BEBSfeasln Thal 9Cthe &k cthat 1 ICRC t&de i hernialdy
that a CRC code is normal by inspection in the

inspedtivatih @R OpRrOAR pFoceBAniSant fidd: its datadaldfa mithdagierelabilityhi gh
reliability collated between the CPUs inside the

couatwséﬂveauﬂ@ P ThiidSthe II%L&Q)utﬁlﬁ uh#? 8a UPAIsbERThe RpRFeRHS .
by inspecting the CRC code, the presence or absence of

proce8® B if¥Bbdiiny tH@CR@Q:on |tR¢ Pfé?.@rﬁe 9 bV &Y abﬁl)f'méelﬂ%p%l be

processes of handl ing data with CRC inside th
di L 0861 11 448! UBPRirfh: A%aRAIVERE i t :
lagn & Qm ?Igasen an%ﬁ recenlcave agﬁfs col ﬁgt eéleby ot h
[0086 he CPUs, so that it is unnecessary to separately make
check of frames of communication between CPUs, for

ex aATEL, %&e&c%gﬁm% nitetech %@%’\IHYH Cﬁbﬁs SLRE]

The i's cons ruC

recelv%x soc%h%t%d B éﬁl ' @&%Lg r‘éﬁgslﬁ) ?1215 u%fa'}g Fo aﬁgelf Enake a

rmunl catl on

P VSR B Lot e

resulting fromsynchroni zation processi ng does not
Parity,@¥yr . That is, extra processing is not required by
nly inserting a sequence nunber for identifying a ,
[0087Ehase into the primarily essential contents of
cation. Al so, both iflhe CPUs al wa; execut e the
epgl'*F %@“‘P@@?’H&ﬁ FORsIREler 67 a0 SéfnaHEH‘%BPWéFSSHig S6th

s nchr oni ztat i on,
phase usmg timing o commumcatlon between CPUs. As a result of this, it is

unnecessary to perform useless processing for synchronization and redticﬁon in
performance resulting from synchronization processing does not occur. That is, extra
processing is not required by only inserting a sequence number for identifying a phase
into the primarily essential contents of communication. Also, both the CPUs always
execute the same phase in synchronization with each other by such synchronization, so
that accuracy of data cbllation between the CPUs can be increased. On the other hand,
both the CPUs simultaneously follow a transient state change caused by a factor of the
outside of the CPU, so that a sudden collation mismatch between data does not occur.
Also, the CPU 20 basically has a relation of executing a phase specified from the CPU

10, so that return can be made easily even in the case of going out of synchronization
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that accuracy of data collation between the CPUs can
be increased. On the other hand, both the CPUs
simultaneously follow a transi ent state change caused
by a factor of the outside of the CPU, so that a
sudden col l ati on m smatch between data does not occur.
Al so, the CPU 20 basically has a relation of executing
betweenphases. specified fromthe CPU 10, so that return can
be made easily even in the case of going out of
[008%ynchroni zati on 26 between phases. [0088] The
processi ng of equalization, addition of a CRC code,
seqlibnpmcessingaf aqualizhiiat, iadditior bfa CRMvade] sequbrcefafidsta
enbodi nent can be inplenented easily by a program of
collatidme etCRHowAl ia the firstembodimentaran be implemettddsasiBrbybe program
i npl emented easily using an asynchronous
of thedCIPIILINAlsa] tamnm(hledtion Betwedn OPUS cantrd impleraetiédéehsily using an
- CPUs. Also, by using serial conmunication as the
asynchiBucshufibatiel VRERT GRkSion dmbily thousted iR fiel CPEY. € Also,
even when two CPUs are nounted in the side of a
by usia@RbrifllcbSimmiditibh 8s fedBn@iunicatioh BbEvedB \GPER, dsHia! B8d
nmutual | y. Second Enbodi nent [0089] An information

facilittfed €OSBWHEn BRPEPBS Ui Aburle SRGAS Sid6 BDL dbitRdler SHPMR AR of a
exanple in which a nmaster CPU and a slave CPU are

field ARt 1dtE4 ﬁalu{ﬂény_al ly insulated state. [0090] Fig. 10
I's a block diagram show ng a configuration of an

i nput -output unit as the information processing
apparatus of the second enbodi nent. [0091] In the

SRR o
[0089]

An information processing apparatus of a second embodiment shows an
example in which a master CPU and a slave CPU are mounted in a mutually insgl’éféd
state. |
[0090]

Fig. 10 is a block diagram showing a configuration of an input-output unit as
the information processing apparatus of the second embodiment.

[0091]

In the plant control system as shown in Fig. 4, the controller 2 and the field
devices 1 are usually spaced. Therefore, grounds of the field devices 1 and the
controller 2 are disposed in a mutually separated state for the purpose of escaping the
influence of a thunderbolt or noise propagating the surface of earth. As a result of this,

it is necessary to maintain an electrically insulated state between the side of the

controller 2 and each of the field devices 1.
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devices 1 are usually spaced. Therefore, grounds of
the field devices 1 and the <controller 2 are disposed
in a nutually separated state for the purpose. of
escaping the influence of a thunderbolt or noise
propagating the surface of earth. As a result of this,
it is necessary to maintain an electrically insul ated
[00924t at e between the side of the controller 2 and each
of the field devices 1, 27 [0092] In an input-output
“uni In @kinpitecutpiit mnfidy.sha®n imFiga $0,ermadts CPIOAOASS disposed in
di sposed in the side (upstream side) of the
the sidofubstodaneside) afithe eotollerc? ikl h ave CRUR0Zio slisposed ih e side
side (downstream side) of the field devices 1 through
(dowsstream sidep bf the fleblidldadey 1lthrofgh am &lsclgtion Bpuidamal. Ue Ahraailog
the downstream side is converted into a digital signa
input vitu@ froAthe 6WMSFAINDSId®RIconvedtediidtoal dikifd) Wignl inGii AD 32
and is inputted to the slave CPU 20A. Information,

converdibit Parb BRKRSandn St Qiagit B bAd s iAputidd th theavel GIE 26KV
20A, froma peripheral <circuit 35 1is given to a

InforAtRANARIhGhRRE b ghsundPdieatisOwRR tHeRNE Ol BEA 06 R fefifheral
fromthe input circuit 32 is given to the diagnostic

circuiP@‘S% fs g¥¢en tb1 difoSt %4 heid A dn ﬁ?mt \9&1@@&9?&&& from the

I nformati on based on the 1 nput value outputted from

input ERGit %Oﬁg\%in.rt& i di%o@ﬁéjpéx{‘ 4. 11afRE ﬁﬁéh 2\(525 ﬁf @g%ostic

peri pher circuit 35 is given to the®s

inforn[ldaggﬁ%hse%tf {ag (ljlg)tultﬂ 25,13? @Gt?)utt&hﬁ?liélgﬂéj %ngﬁ?%}i%itffzofmdtt%gu

wnstream Si SO I nput e naster

infoml:}agi%ntfrrgrg H%gkéegp?%g{ rGRURE éiv%xz Sf t-e[lrg %@Q 2 Qput val ue

binari e photo®cou rocessi ng
ID093£ased on a binarized signal (digital signal) is
xecuted in the master CPU 10A. [0094] In addition,
t he,i ral chann 0

MBS PR Cietah AR bl
to the faster CBU %1{1 gn’(tn?ght ah ghoqg ggueprler%% © %Q r?a]u(:i‘zclllcs)g ?nrp%t valueis
binarized in the photo coupler 37. Processing based on a binarized signal (digital
signal) is executed in the master CPU 10A. |
[0094]

In addition, the input value is constructed of plural channels (for example, 8
channels), and units of the number corresponding to the number of channels are
prepared in the input circuit 32, the AD conversion part 33 and the photo coupler 37.
[0095]

The master CPU 10A and the slave CPU 20A send and receive a command
with a timing phase trigger and a response to the command through a communication

block 11 A between CPUs and a communication block 21A between CPUs disposed

respectively. Consequently, the same processing is executed in synchronization
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prepared in the input circuit 32, the AD conversion
part 33 and the photo coupler 37. [0095] The nmaster
CPU 10A and the slave CPU 20A send and receive a
command wth a timng phase trigger and a response to
the conmmand t hrough a communication block I 1 A
bet ween CPUs and a communi cati on bl ock 21A between
mutudlflisdepesdensled AlsestheahdstezIGPU Gk sedjthesidvg CPLh20A aerel and
processing i s executed in synchronization 28 nutual ly
receivielttiagldderthtongh Mescomriniv cationt o ckCRW Bébhe@nNOPUR @ndthave
CPU 20A send and receive nutual data through the

commuATEteH Bidtk 2DA be@rden TP shat wepactiiyscailatt thBdata.  Further,
conmuni cati on bl ock 21A between CPUs and respectively

diagn&iclidfoPmitivh Shdiaed flthé 8ve CPUI 20O lsb Geht!th A& CPU
obtained in the slave CPU 20A is also sent to the

10A a8 StaBlse R eqidiPednd statuses are equalized. [0096] In
the master CPU 10A, a host block 38 is notified of

[0096gata through a host communication block 12A only when
oth the data match as a result of collation between

t et Al Rk EBE 1RS bou byl R ABMGLN6r BhAMFo LR RAL

I'ndicating” abnormality o € equa

comn 38R o-E S ol AP oS o
o Fh BR3P B % S P SN e

nor i e, S bl RO
e IS T8 s L ot
cru SR B0 AP S h B . SR e b e
cou iy RTS8 S B i SRR
from tlljlg tmlglsttep %PU 10A to the host block 38 is inhibited. / e

[0097]

Thus, in the second embodiment, statuses are equalized and when the status
after equalization indicates abnormality, an output of data to the host communication
block 12A is stopped in both the CPUs. That is, the same event is executed in both the
CPUs. Consequently, an output of data to the host block 38 can be inhibited surely
when there is the possibility of abnormality.

[0098]

Also, in the second embodiment, data generated in both the CPUs are
compared and when a mismatch between the data is detected, an output of data to the
host communication block 12A is stopped in both the CPUs. That is, the same event is

executed in both the CPUs. Consequently, an output of data to the host block 38 can
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CPUs. Consequently, an output of data to the host
bl ock 38 can be inhibited surely when there is the
possibility of abnormality. [0098] Also, in the second
enbodi nent, data generated in both the CPUs are
conpared and when a m smatch between the data is
detected, an output of data to the host comrunication
be inhsbigrdaureln when ghese isehe pessibulitl of penarmality. That i s, t he
same event is executed in both the CPUs.
[009%onsequent |y, an output of data to the host block 38
can 29 be inhibited surely when there is the
posBi dsiditiany trafsnziksion hsdsiafy.resef sigadjand a pathdeftdoormunication
transmi ssion |lines of a reset signal and a path of
between AL arainsolatedbetwerarthCPastenCRUI 108\ dndttbel slbed GRER0AHEY a
master CPU | OA and the slave CPU 20A by a photo
photocoupleeetceinche insulbfien bomdhaili.on boundary L. [0100]
Al'so, in the unit 3b shown in Fig. 10, the slave CPU
[010020A is mounted in the side of the field devices 1 and
the input circuit 32 or information fromthe
per ApBeinahe usit 8% shdwBa [a§. 10)ehesdlsle CHU RDA if mBhisked in the
devices 1 is nounted in a state non-insulated fromthe

side of liRVReI CHS 183 antiSte TripSitibikcudf 32 b ififormliorstrameh&pédipheAl

can easily capture an input value via the input

01rcu1f335 6£4hE sk oPfhel 1@ HERLONis T RIMAANR aRBRd H&ﬁ[ﬁhla?édrﬁdih the
35 of the side of the field devices 1 an can nmake a

slave @01290£d i 28008 08 thitROs1aRYCPIE 1204 @d )éﬁk(ﬂ TQAPRYSan in

comruni cati on (UART) "etc. conmuni catl on bet ween

value Qfﬁﬂ:hp fnpak Qi?ﬁﬁteﬁ (lﬁylnﬁ')rﬁl e eg‘ofﬁucﬁpgén sherat gﬂmi{%%‘f {n@ glde of

't nes, "'so that an I nsu st at mal nt al ne

e BB Bl b BAAPR ROy,
o L BTV ST SR80y o
numb‘-a?}J Gcf%ogﬁnu% éa?g}x '11¥184, ¥o lfﬁa"c laﬁ %ns{jllake% sttaQe cAPd r%erung?ned easﬂy As

a result of this, the statuses which are diagnostic information are equalized between both

the CPUs by the communication between CPUs and thereby, a detailed diagnostic result

in the slave CPU 20A can also be effectively utilized in the master CPU 10A.

Third Embodiment
[0101]

An information processing apparatus of a third embodiment shows an
example of an input-output unit in which an analog signal from the side of the field
devices 1 (Fig. 4) is converted into a digital signal and two CPUs receive the common
digital signal and data is outputted to the side of the controller 2 (Fig. 4). Fig. 11isa

block diagram showing a configuration of the input-output unit as the information
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Third Enbodi nent [0101] An information processing
apparatus of a third enbodi nrent shows an exanple of
an input-output unit in which an anal og signal from
the side of the field devices | (Fig. 4) is converted
into a digital signal and two CPUs receive the common
digital signal and data is outputted to the side of
processiag apneratys pighe thigdgmpodgpentri g. 11 is a bl ock di agram
showi ng a configuration of the input-output unit as
[010Z]nhe i nformation 30 processing apparatus of the third
enbodi nent. [0102] An input-output unit 3c shown in
Fi gAnidputemtput seit 3a shovet evFigPU don@Bisana mastes CRUel 0BPahd a
20B for executing the same processing nutually
slaveiGRE @B dmrexkbguting thesame protdssing exaualylindepdnderslypa main
mul ti pl exer 42 for receiving anal og signals of plural
multipleaeril ad a(sub mudtiplerdrel2 f8r adoeiniigl adalogRiknaklof phiralgchamsels
signal, an input anplifier 43 for receiving the
(for exsx@plegs shahnals) dridoseldctifie Bhe $izmdl CatEihpdtlamplifiér a8 féideceiving
converter 44 for converting a signal outputted from
the adallsy dighall Froanfbk infulplede? 411 Nérl 4 ADFohwdrtes U9 P corslting a
giving the signal to the master CPUI OB and the
signaPba¥@tddTkdn 8RR inp baHliffeH 4 P Hito ﬁ'd@itlﬁl SigRdl ahd iviRd the signal to

mul ti pl exer 41 and the sub nmultiplexér 42 are

them%ﬁ&P@Fth%B'a)ﬁdQﬁ’é@@s{ee@PUriohhe mast er C_PU | OB an_d t_he
slave CPU 20B and in the case of a msmatch, it is

[o103§ecided that a status is abnormal. Also, the statuses
are exchanged, by comunication between CPUs and the

o SOUBEE BT ST BSOS b GRS L
ok OB R0 LS By FEEHETAB oy i o
a nusﬁggzh{ i !asﬁ%clra%fi El?l? ﬁ%fa{ngsgg g%rgo‘?‘{nﬁfée%go,\{% §398estaPe E{]c%anggc/l/by
communication between CPUs and the statuses are equalized. Consequently,
soundness of an operation of the multiplexer 41 is diagnosed. Also, the input ,ampliﬁer
43 and the AD converter 44 are common to all the channels, and the statuses are
monitored by inputting a reference voltage to the input ampiiﬁer 43 through the
multiplexer 41 in a constant cycle and respectively checking an output of the AD
converter 44 by the master CPU 10B and the slave CPU 20B. Also in this case, the
statuses are exchanged by communication between CPUs and the statuses are equalized.
[0104]

The master CPU 10B and the slave CPU 20B send and receive a command
with a timing phase trigger and a response to the command through a communication

block 11B between CPUs and a communication block 21B between CPUs disposed

respectively and thereby, the same processing is executed in synchronization mutually
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mul ti pl exer 41 in a constant cycle and respectively
checki ng an output of the AD converter 44 by the
master CPU | OB and the slave CPU 20B. Also in this
case, the statuses are exchanged by comruni cation
bet ween CPUs and the statuses are equalized. [0104]
The master CPU | OB and the slave CPU 20B send and
indepemieatly e Alsoostatased obtaiteld by the mastgr GRESKR aridghe slaeen@PH 20B
response to the conmand t hrough a comruni cation bl ock
are exthihded byeomniunidatian detaveen CPLIRIahd theostathbes ke jlBlibel ween
CPUs di sposed respectively and thereby, the sane
Furthgx, fheasated CHS 16X aadihedlave CPIN2OB sdtidziaddiredeivethiimbl data 31
i ndependently. Al so, statuses obtained by the naster
throu&i e EORnamitatibe bR B GBIWRA P Mmdake bansasichon block

communi cati on between CPUs and the statuses are
21B tHREMeh A% addWollkRfthe 818 mMaster CPU 1 OB and the sl ave
CPU 20B send and receive nutual data through the
[0105§0mMuni cation bl ock 11B between CPUs and the
communi cation block 21B between CPUs and coll ate the

dat g thé g&@@ gb@ 10RE 2 B&tR61CRs h8Bfiedof @Ri %hFA ky 45 i's

notifie ata through a conmunication 128

comnf kc%nmgl%ﬁf?‘?%gtoignﬁ\?ﬂ%@otMe Jﬁtfr@g%h Ia??%és‘hltgffcﬁl‘ﬂtio tion

pet ween t e master ave
o TR L SO EIREE U Bl i
Lpu |
abnor@f‘érn?f‘t{lﬁequ 1%%13 ét s%nwgpgé ?g m%ht'i%% e 525 cpU

mismfigeifief s of tf%éna%sqﬁ? P g G 208 |lsy<%5ﬁ°é%‘818a
e s G 508 B B e S o B
masteg ERL{{HEls ool eéw A3 854l ek B e ol and HotHeation
of data from the master CPU 10B to the host block 45 is inhibited. 2
[0106]

Thus, in the third embodiment, statuses are equalized and when the status
after equalization indicates abnormality, an output of data to the host block 45 is
prohibited in both the CPUs. That is, the same event is executed in both the CPUs.
Consequently, an output of data to the host block 45 can be inhibited surely when there
is the possibility of abnormality.

[0107]

Also, in the third embodiment, data generated in both the CPUs are compared
and when a mismatch between the data is detected, an output of data to the host block
45 is prohibited in both the CPUs. That is, the same event is executed in both the

CPUs. Consequently, an output of data to the host block 45 can be inhibited surely
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after equalization indicates abnormality, an output of
data to the host block 45 is prohibited in both the
CPUs. That is, the same event is executed in both the
CPUs. Consequently, an output of data to the host
bl ock 45 can be inhibited surely when there is the
possibility _of abnormality. [0107] Also, in the third
whendhese ds the possibilityofpbpemalisy i n both the CPUs are
conpared and when a m smatch between the data is
detected, an output of data to the host block 45 is
prohibited in both the CPUs. That is, the sane event
i s executed in both Fohgh EgPlodim@bnsequent |y, an out put
of data to the host block 45 can be inhibited surely
[010&8J2 when there is the possibility of abnormality.
Fourth Enbodi nent [0108] An information processing
appAmnahfosmafioraprooessing appdratais € a fosthossbaiimer>shows en of
an input-output unit in which data with a CRC code
examplR@ftah égput+ontput st & wikich datastitleaTRY ¢tk igfuttetd €rom the side
controller 2 (Fig. 4) is outputted to the side
(upsteg@Wide) bE &1 dhtteller Of (Fid Bpisfduehated &y teasdel(dowhgread) side) of
Fig. 12 is a block diagram showi ng a part of a
the figl@AEVigey RIFigM)Of Fid1@2iidPblock diaBtim SHtwin2 8 fp!éulfﬂ ef a
i nformati on processi ng apparatus of the ourth ’
conﬁ%ﬁ’ﬁ?ﬁ’cﬂi SRS inplifl &Pt UdiCasi tRO tiforHdH tprot¥kding Spafathdofthd -
2 conprisegba U 50 and a CPU 60$for éiecuting
fourtPERBSESeRY Mutual |y independently. [0110] The CPU 50
conprises a code-inspecting part 51 for inspecting a
[010 code based on data inputted via an input part 81
conmuni cati on bl ock 52 for executing

The input-output unit shown in Fig. 12 comprises a CPU 50 and a CPU 60 for
executing processing mutually independently.
[0110]

The CPU 50 comprises a code inspecting part 51 for inspecting a ,CRC code
based on data inputted via an input part 81, a communication block 52 for executing
communication with the CPU 60, and a set value processing part 53 for converting the
inputted data into a format used in the side of the field devices 1.

[0111]

The CPU 60 comprises a code inspecting part 61 for inspecting a CRC code
based on data transferred from the CPU 50, a communication block 62 for executing
communication with the CPU 60, and a set value processing part 63 for converting the
inputted data into a format used in the side of the field devices 1.

[0112]

Next, an operation of the input-output unit shown in Fig. 12 will be described.
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conmuni cation with the CPU 60, and a set val ue
processing part 53 for converting the inputted data
into a format used in the side of the field devices 1.
[0111] The CPU 60 conprises a code inspecting part 61
for inspecting a CRC code based on data transferred
fromthe CPU 50, a communi cation bl ock 62 for
[0113fxecuting conmmunication with the CPU 60, and a set
val ue processing part 63 for converting the inputted
datRata fitom thefsislerafthe.enntroller 3 isdnmitied tothetGRU £ glirgugh the
devices 1. [0112] Next, an operation of the
input parp8t.- olhip dataimdludes lacswﬂdSﬁnaﬁog.foniﬁenﬁiﬂylngUbe fleldaleivised. (for
33 [0113] Data fromthe side of the controller 2 is
exampl et dletronmghdte aRte) 50set Maloe (for txeanple,andpepiag tof 84..
This data includes a set destination for identifying
electrohggdetie valvdetoibeasetlin(thoset destmatidg andia GRE codecsregadbised on
val ve), a set value (for exanple, an opening of an

data of tiRGkt dévHgatiin andthd seevalie be set in the set
desti nation, and a CRC code created based on data of

[0114} he set destl nation and the set value. [0114] The data
I nputted to the CPU 50 is given to the code inspecting

parthexdata nPuttdd 1@ teOCPUI TSP ?vaeh RgtHRaoke MbpectingPert3ade In
is created based on data of the set destination and

the coHQ ﬁmsﬁé’&mﬁ FaHS 1! EERICVESle isST88Red BadelRonRHBEOMES &t WEHindSon
data 1s conpared with the CRC code created in the

and thE %E’t‘f‘veﬂlﬂesr@é‘éi&éd1 9 Rhla éﬁC 65'8@ ré”c@%d LY IRE G dMhaP& Witk the

decides that it |s a normal when a m snatch bet ween

CR GBkD AR 3 ctopp e 57 1 I Bt el ks

that it onkgl%}?e%taamisﬂﬁ't’éﬁt%%ée% Bt R E Lol oRil, Hanf? Heg
case, data is broken in a breaking part 54.
[0115] yd

On the other hand, the data inputted to the CPU 50 is sent through ,the,
communication block 52. The sent data is received by the CPU 60 through the
communication block 62.

[o116]

The data received by the CPU 60 is given to the code inspecting part 61. In
the code inspecting part 61, a CRC code is created based on data of the set destination
and the set received. Then, a CRC code received as data is compared with the CRC
code created in the code inspecting part 61. The code inspecting part 61 decides that it
is abnormal when a mismatch between both the CRC codes occurs, and in this case,
data is broken in a breaking part 64.

[0117]
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communi cation bl ock 52. The sent data is received by
the CPU 60 through the communication block 62. [0116]
The data received by the CPU 60 is given to the code
i nspecting part 61. In the code inspecting part 61, a
CRC code is created based on data of the set
destination and the set received. Then, a CRC code
r ec @herg dhea€REabde ceated np theeddevnspedting p@RG 1 af dlaeCPU 50 is
created in the code inspecting part 61. The code

sent thrusigk clid cognmari¢ativh blieoki e s ThbaentiGRC icedais nedeiveld byt CRU
m smat ch bet ween both the CRC codes occurs, and in

60 thiddigh tiammuriédtizniblodira2k e Also) tike OREaode greprdtin . code
[0117] 34 Then, the CRC code created in the code

inspettiriRet § NEF the CPTH0 Bicotpere@MithbBie CRC 66d¥ sehtfi&nighe CPE 60
communi cati on bl ock 52. The sent CRC code is received

inacgﬁﬁpm@% 560 t hrough the comunication bl ock 62.

Al so, e CRC code created in the code inspecting

[origgart 51 of the CPU 50 is conpared with the CRC code
Sent fromthe CPU 60 in a conparing part 55. [0118]

TheTROBR AN faR 35 RRidde BlaflR s SRRl wheh IR B ERC WHER
REP PRl AT ST R diRlmAl v R

bot des o not match as a resu

HIRard t a%ﬁ I kS C : j

do no;En a dﬁgg‘gﬁ‘?‘n‘g‘%&?’t .Otfléqblg?b?’n t elscé%g’ %{,asi% E{e&%a% 2
cqde created in the code inspecting part 61 is sent

break gpodﬁtg 6e't he communi cati on bl ock 62. The sent CRC code

[OIIQES recei ved by the CPU 50 through the conmunication

lock 52. This CRC code is conpared with the CRC code
core ST EERE g BRF 15 uBBigye Msptclink Fart 1 is sent

through the communication block 62. The sent CRC code is received by the CPU 50

through the communication block 52. This CRC code is compared with the CRC code
created in the code inspecting part 51 in the comparing part 55 as described aboye./
[0120] |

Also, the CRC code created in the code inspecting part 61 of the CPU 60 is
compared with the CRC code sent from the CPU 50 in a comparing part 65.

[0121]

The comparing part 65 decides that it is abnormal when both the CRC codes
do not match as a result of comparing both the CRCs. In this case, data is broken in a
breaking part 66.
[0122]

Then, in the CPU 50, the data received from the input part 81 is given to the
set value processing part 53. However, in the case of deciding that it is abnormal as

described above, delivery of data is inhibited in the breaking part 54 or the breaking part
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[0120] Also, the CRC code created in the code
i nspecting part 61 of the CPU 60 is conpared with the
CRC code sent fromthe CPU 50 in a conparing part 65.
[0121] The conparing part 65 decides that it is
abnormal when both the CRC codes do not match as a
result of conparing both the CRCs. In this case, data
56 and primessirgini the set velusproeessipmpart 55is stepped] Then, in the
CPU 50, the data received fromthe input part 81 is
[0123Ji ven to the set val ue processing part 53. However,
in the case of deciding that it is abnornmal as
desWlheheldtaab impatted elatastraysendestiastion andiawet ilteareicontdred
breaki ng part 54 or the breaking part 35 56 and
into apfoafAsseddh the sidb ef getfickhieibedarida eikssen galpapiocsskingSpart 53.
stopped. [0123] Wen data is inputted, data of a set
[01zﬂestination and a set value are converted into a
ormat used in the side of the field devices 1 in the

set O% fﬂ_xéi@th@xf l%ﬁ,sﬁﬂ tHg CPEI 40, 8 datd &h2Abm@Pe TP S0 R ven to
hand, in the CPU 60, the data sent fromthe CPU 50 is

the s VY188 pi&essﬁx{gepa‘f%& VB RE, 3 ﬁ;%%a@oﬂ%idir@g’?’tham YEeAbAbrmal
in the case of deciding that it 1s abnornal as

as de%ﬁﬁ@{éﬁ%ﬁz@, @é?i%@n oftfatd ¥ &inibitdd il MPbreskihd! g%x*e glrt] giitﬂefbréa'ikﬁag

reaking part 64 or the breaking part

6228 Pict 'fné‘%ﬁfu%éé' §51sdorpRA! 63 15

part st*‘%%‘é’e@e%@é ¥t g process: puttesr}, AL e ser

ansialue processing part 63, data of a set destination
nd a set value are converted into a format used in

el PR Ot e S el R B A",
destirdH5RHd a set value are converted into a format used in the side of the field
devices 1 and the data of the set destination and the set value are outputted to an output
part 82. /
[0126]

The data of the set destination and the set value outputted to the output part 82
are inputted to a comparing part 67 of the CPU 60 through a diagnostic circuit 83.
Also, the data of the set destination and the set value outputted from the set value
processing part 63 are directly inputted to the comparing part 67.
[0127]

In the comparing part 67, the data of the set destination and the set value at a
stage outputted from the set value processing part 63 are compared with the data of the
set destination and the set value via the diagnostic circuit 83 and when a mismatch

between both the data occurs, it is decided that it is abnormal. In this case, the data of

the set destination and the set value are broken in a breaking part 68 and an output of the
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part 82. [0126] The data of the set destination and
the set value outputted to the output part 82 are
inputted to a conparing part 67 of the CPU 60 through
a diagnostic circuit 83. Also, the data of the set
destination and the set value outputted fromthe set
val ue processing part 63 are directly inputted to the
data of trgpseet destjnataont an@the f& ¥2INE to thetdutput pam 82 iinighibited. 67,
the data of the set destination and the set value at a
[01283t age out putted fromthe set val ue processing part 63
are conpared with the data of the set destination and
t heAR®] the dhtas>fheaset Hestidatikgnagiithe set ivalueidutRited fidnvthe ICPAJ
m smat ch  between both the data occurs, it is decided

60 to tHeadutput piu$ 82AROINPBGted tbra dokiparia@pat ST bEthdalRU 60 thrbligh a
set destination and the set value are broken in a

diagn&¥tRKcHE 8RAT Furbifer AR datd o tieliet dédfindtivd 2@ thkoded valliet he
set destination and the set value to the output part

outpuftéd frdml thE s&tivhRd -proc[erll?%ﬁarf\B§ are difdgtlaipatted toithe c&ﬁ%aging
destination and the set value outputted fromthe U

pm5§p to the output part 82 are inputted to a conparing
part 57 of the CPU 50 through a diagnostic circuit

[0129 4. Further, the data of the set destination and the
et value outputted fromthe set val ue processing

53 sy HERE % A bl o o JaiRARAL St PRI
outpuRE] £YSL RRLARE (PO BRED 3R Rl UFpn AU e Fr RS i

Ué processing onpar ed W

s sk O, o SETRb B8 ¥ 0 e (TR en
o gl LT RO BB 5 e e oo s

destination and the set value are broken in a fail-safe circuit 85 and an output of the data

of the set destination and the set value from the CPU 60 to the output part 82 is "
inhibited.
[0130]

Thus, in the fourth embodiment, the side of the CPU 60 executes a data output
to the output part 82, but in the CPU 60, the outputted data is itself traced and in the
case of deciding that it is abnormal, the data output is stopped. Also, in the CPU 50,
the data outputted to the output part 82 by the CPU 60 is simultaneously traced and in
the case of deciding that it is abnormal, an output by the CPU 60 from the side of the
CPU 50 is inhibitéd. As a result of this, when either CPU decides that it is abnormal,
the data output is inhibited, so that wrong data can surely be prevented from being
outputted to the output part 82.

[0131]
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destination and the set value are broken in a
fail-safe circuit 85 and an output of the data of the
set destination and the set value fromthe CPU 60 to
the output part 82 is inhibited. [0130] Thus, in the
fourth enbodi ment, the side of the CPU 60 executes a
data output to the output part 82, but in the CPU 60,
t heApdespuibedeabonetia thesfourth embodiment CRG godes geheratedan both
of deciding that it is abnormal, the data output is
the CRlfogp edmpdded and iwhen heniGRatch Oetweeh ehedades Budetratededats &
the output part 82 by the CPU 60 is sinultaneously
broket iraloath tleen@PUs  Thet is; slweesanfe edrenti islexsgrutddah both the CPUs.  Also,
abnormal, an output by the CPU 60 fromthe side of the
data oGiputtedfrom the CPRI 6. thédsutput L5182 is @bmiphred  withhdata gerderated
CPU decides that it is abnormal, the data output is
by thel CPW B0 tagd whe a tnfiiginateh begveda tie duddissléfeeted, Aeowpenchiard
frombeing outputted to the output part 82. [0131] 37

from the CPESEU islbheskealn ¥6th the CPUR. T THALE tRORasE &RAt is ekButed in

codes generated in both the CPUs are conpared and

both tHIEPUR  NTSRRE Gt ,eéﬂ\&ﬁLEJttdf%aﬁQQ% dubtpiH PR ®24n be athibited
broken in both the CPUs. That is, the sane event is

surely%%ﬁ@r@ id ﬂe?@§§ibitiﬁ%f9€h§rmaﬁltﬁo’ ~data outputted from
the CPU 60 tO the output part” 82 is conpared with data

generated by the CPU 50 and when a m snmatch between

the data is detected, an output of data fromthe CPU
[0132f0 is broken in both the CPUs. That is, the same event

s executed in both the CPUs. Consequently, an output

o8 R ol ot R R offon R A S
acsEGR55P %, ASEHLR S IS BRI Bkl
procesisﬂl\é%%tier% or ﬁ‘a{]ndﬁgg V\\zdéquglllsﬁnf’i‘)%%latiigndast\gel?arlls eil Qaffgtgr rsr%tier?l.n
[0133]

The present application is based on Japanese Patent Application (No.2005-

022403) filed on January 31, 2005, the contents of which are incorporat‘ed herein by

reference.
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processing systemfor handling various information as
well as a safety system [0133] The present
application is based on Japanese Patent Application
(No. 2005- 022403) filed on January 31, 2005, the
contents of which are incorporated herein by
reference. 38 CLAIMS 1. An information processing
appar atus conprising: LEAIMS devi ce and a second
devi ce of which each executes the sanme processing
i ndependently; a status acquiring part which acquires
a status of the first device; and an event generating
part which generates a comon event according to the
acquired status in the first device and the second
devi.c eAn Znformtionfppocamsing apgairstoesanprisigppar at us
conprising: a first device and a second devi ce of
whi g firse deicexricdiieednd B SodrBvliclo efhexB@tes the same processing
i ndependently; a first status acquiring part which
indepasdenily.es a status of the first device; a second status
acquiring part which acquires a status of the second

devi G8tus adquiidd puit WATRACHEELsRAHuGY 6 fif® ABALS nd
first status acquired by the first status acquiring

Par in WehtlgdheBing Pt SHAEH SernfA 4 &fhrdn NGt 8&CPAAS to the

status acquiring part; a status selecting part I ch
5Hdsin Bhd RSF dVRR duld'd skbAd Uigd the second status
en both the conpared statuses are different; and an
event generating part which generates a common event
according to the selected status in the first device
and the second device. 3. An information processing
apparatus according to claim 2,

irefl
acquired

2. An information processing apparatus comprising:

a first device and a second device of which each executes the same processing
independently; //

a first status acquiring part which acquires a status of the first device;

a second status acquiring part which acquires a status of the second device;

a status comparing part which compares a first status acquired by the first
status acquiring part with a second status acquired by the second status acquiring part;

a status selecting part which selects either the first status or the second status
when both the compared statuses are different; and

an event generating part which generates a common event according to the

selected status in the first device and the second device.

3. An information processing apparatus according to claim 2,
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39 which conprises a status sending part which sends
the first status fromthe first device to the second
devi ce, wherein the status conparing part is disposed
in the second device, and the status conparing part
conpares a status sent fromthe status sending part
with the second status. 4. An information processing
ap pahichipompeises alstatys sendoigapant whichisénsly theofiyst stats fram the
abnormal ity determ ning part which conpares states of
first devize fto thetsectedidericand t he second device after the event
is generated and determ nes as abnormal when both the
conphereih the ataes camparng pat esndispoSed iArthé sdcondrdévies) and
processi ng apparatus according to claim2, which
Confifeista®ss cdmpaling pam lcbinpardeh statisnemdrdiathie stdtus fending part
conpares states of the first device and the second
with theedvad afater the event is generated and deterni nes as
abnormal when both the conpared states are different.
6. An information processing apparatus according to
claim1, which conprises a synchronizing part which
synchroni zes an operation of the first device and an
operation of the second device. 7. An information

progesgh Woﬁﬂﬁﬁfnﬁlﬁrb'@esﬁfﬁ% QpsHritds E&oﬁiﬁ%{B @aim 110 Wwhi ch

conpri ses a synchroni zing part whi ch 3Synchronri zes an

Opegv%hggWﬁgésthg abﬁAliﬁﬁlﬁ%' V8YEGfin DA WHER Eéﬁlgé}gs Qhtel BE

sec ce. or mat'i on -processi ng appar at us

the ﬁlgf &éVi&:i 9 thOsé bid Bkee a ?ﬂeeév%ng i? ggr?érgtrelf §n(¥ aetggpjngsnas

agnostic Intormati on of a noun Cl rcul

ab““ﬁﬁe%gﬂ{?‘ﬁghé’@g}?ﬁ%% é{gtgggl%a(ﬁﬁr% , according to claim2,

rern iragnostic information of a
nmounted circuit.

5. An information processing apparatus according to claim 2,
which comprises an abnormality determining part which compares states of
the first device and the second device after the event is generated and determines as

abnormal when both the compared states are different.

6. An information processing apparatus according to claim 1,
which comprises a synchronizing part which synchronizes an operation of the

first device and an operation of the second device.

7. An information processing apparatus according to claim 2,
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10. An information processing apparatus according to
claim1l, which conprises a collating part which
collates the data generated by the first device with
the data generated by the second device, wherein the
status is a result of the collation by the collating
part. 11. An information processing apparatus
ac c vthitihragmpsised asymcRronigingpart whish isgpeshrenizes|anatperagiop af the
whi ch collates the data generated by the first device
first deivick ahdhen dptratigeofthes@onddetibe second devi ce, wherein
the status is a result of the collation by the
collating part. 12. An information processing
apparatus according to claiml1l, 41 wherein the first
devi ce and the second device are separate CPUs. 13.
An information processing apparatus according to claim

2, 8whahenfdrhtfonl frocdssidle upsratal dedofding REQME devi ce are
separate CPUs. 14. An information processing nethod

Whi Gherdfifihe atafusii$h dASNbER iMBnAionSTCONSuHEY Lic&iOf

whi ch each executes the sane processing i ndependently,
conprising: a step of acquiring a status of the first
device; and a step of generating a comopn event
according to the acquired status in the first device
and the second device. 15. An information processing
met fodwhi j: ' d device
of i ARG RS Sec kg pp AT ecBRfinio GBGCS

! nd\%ﬂ&?ﬁ’ﬁﬂé Lt}itus%){'ﬁirag?(&spg info {tLornS .asr}lfmngéc’d é’ii?c%'ﬁ' ring
step of acquiring a status o efTirs evice, a
second status acquiring step of acquiring a status of
the second device; a step of conparing a first status
acquired by the first status acquiring step wth a
second status acquired by the second status acquiring

ts L:fbs e%ﬁ%&@rpﬁ{iﬁé %%ﬁ%%%il{%&tﬁ)la%aﬁlgsracggr%h{é t[)sciair%t I?t us or ya
which comprises a collating part which collates the data generated by ,{ch’e’v first

device with the data generated by the second device,

wherein the status is a result of the collation by the collating part

11. An information processing apparatus according to claim 2,
which comprises a collating part which collates the data generated by the first
device with the data generated by the second device,

wherein the status is a result of the collation by the collating part.

12.  An information processing apparatus according to claim 1,
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conpared statuses are different; and a step of
generating a common event according to the sel ected
status in the first device and the second device. 42
16. An information processing nmethod according to
clai m 15, which conprises a step of sending the first
status fromthe first device to the second device,
whewhenein the fisssdevice anditheisecand reuice dreepérate{ePdecond
status in the step of conparing statuses. 17. An

i nformati on processi ng nethod according to claim 14,
whi ch conprise a step of conparing states of the first
devi ce and the second device after the event is
generated and determ ning as abnormal when both the
confpir edn difatneioarpeoctsdifieimatatuslfcoring 1f dified, i on
processi ng nmet hod according to claim15, which
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device, and the second device after tﬁe event is
generated and determ ning as abnormal when both the
conpared states are different. 19. An infornmation
processi ng nethod according to claim 14, which
conprises a step of synchronizing an operation of the
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a step of generating a common event according to the acquired status in the

first device and the second device.

15.  An information processing method which uses a first device and a
second device of which each executes the same processing independently, comprising:
a first status acquiring step of acquiring a status of the first device;

a second status acquiring step of acquiring a status of the second device;

a step of comparing a first status acquired by the first status acquiring step
with a second status acquired by the second status acquiring step;

a step of selecting either the first status or the second status when both the
compared statuses are different; and

a step of generating a common event according to the selected status in the

first device and the second device.
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wherein the status is a diagnostic information of a
mounted circuit. 22. An information processing nethod
according to claim15, wherein the status is a
di agnostic information of a nmounted circuit. 23. An
i nformati on processi ng nethod according to claim 14,
whi ch conprises a step of collating a data generated
by the first device with a data generated by the
second device, wherein the status is a result of
col 1@t | Amirfgrmation poddessingvgethod pecordiag te\olaim sy mat i on
processi ng nmet hod according to claim15, which
c onphich esmarisdsapsteyf ofsehding ihedirat siatiafrgerthe ftse deviye tohbe
first device with a data generated by the second
seconddeviceg, wherein the status is a result of collation by
the collating step. 44 25. An information processing
appweh@tinghe sep stafiisigcontpared with thevdeeendsiguginsthe ofeg of
device which are nmounted in a insulated state and of
compiligCdiat@segh executes the same processing independently;
an acquiring part which is disposed in the first
devi ce and acquires a diagnostic information of a
nount ed part nounted in a non-insulated state with
respect to the first device; a sending part which
sends the acquired diagnostic information fromthe
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18. An information processing method according to claim 15,
which comprise a step of comparing states of the first device and the second
device after the event is generated and determining as abnormal when both the

compared states are different.

19.  An information processing method according to claim 14,
which comprises a step of synchronizing an operation of the first device and

an operation of the second device.
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27. An information processing apparatus according to
claim25, wherein the first device is nounted in any
one of the side of a controller and the side of a
field device in a plant control system and the second
device is nounted in the other of the side of the
controller and the side of the field device. 28. An

i nf28x maktd inforpration peicassirppethad ascoadivgtalélaign 1% cl ai m
25, wherein the first device and the second device

ar ewlielp aspiseSR\deep ofdpnchronizing an operation of the first device and

an operation of the second device.

21. An information processing method according to claim 14,

wherein the status is a diagnostic information of a mounted circuit.

22. An information processing method according to claim 15,

wherein the status is a diagnostic information of a mounted circuit.

- 23,  An information processing method according to claim 14,
which comprises a step of collating a data generated by the first device with a
data generated by the second device,

wherein the status is a result of collation by the collating step.

24. An information processing method according to claim 15,
which comprises a step of collating a data generated by the first device with a
data generated by the second device,

wherein the status is a result of collation by the collating step.
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25. An information processing apparatus comprising:

a first device and é second device which are mounted in a insulated bstate and
of which each executes the same processing independently;

an acquiring part which is disposed in the first device and acquires a
diagnostic information of a mounted part mounted in a non-insulated state with respect
to the first device;

a sending part which sends the acquired diagnostic infofmation from the first
device to the second device; and

a process executing part which is disposed in the second device and executes a

processing based on the diagnostic information sent from the sending part.

26. An information processing apparatus according to claim 25,
wherein the sending means sends the acquired diagnostic information by/use

of an asynchronous communication.

27. An information processing apparatus according to claim 25,
wherein the first device is mounted in any one of the side of a controller and
the side of a field device in a plant control system, and the second device is mounted in

the other of the side of the controller and the side of the field device.

28. An information processing apparatus according to claim 25,

wherein the first device and the second device are separate CPUs.
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