[Title of the Invention] Facility Control System And Facility Control Method [Field of the Invention]
[0001] The present invention relates to a facility control system comprising 5 an apparatus controller
that controls an operation of a facility apparatus, a first-layer computer that executes a first-layer
program for issuing an apparatus operating command for the facility apparatus to the apparatus
controller that the first-layer computer is assigned to and for managing an operation result of the
facility apparatus transmitted from the apparatus 10 controller, a second-layer computer that executes

a second-laylEli o gfairefdnismiitig h Fask ity riimaim kSitstefis Alag dracshiiputiemitrok dée thodhuse the
facility appargus JesréIRATIORIASSST @ task request to be operated in accordance with the task
request Whic@@request for an operation that is to be accomplished by operating the facility
apparatus, a managing a 15 result of a task that is related to the task request based on the
operation result of thE€iadingsapparsenticmaniied tom ihelitstiaysiod GyRiemr CanpEragto a
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systems such as one describe e are used, for e ke, in a distrihutio ili t includes, as
facility appar%%&ize?gygﬁ é:l?tl(])l%lé §ld (\}v%?egh%ﬁ%% q%%/in%%%ﬁ?ﬂ%n&g%{%%ﬁﬁ?&%ggs& an article
between an BRRAE BB FERR M EMBANaBe Ry Eafr RELTEr BRI G RePNBFFHS
predeterminedritackestoting-tnd fiestidung 20puteyess fesiinddganch defievingnaticlealmetween

carrying-in-aggsqutiacations forthe stacker cranss inthe AUIAAEG WAIBROYSE Alltharatus

carrying-in-and-out ocations for the sorting Carriages, and receiving-and:deliverin convegers for

receiving an8XERALeT B RCRRI VRS PIRB SRR AXGH S S Ao stark e YFriages and
30 article shismemigozatimks ceteniend3ta ibdabitiy orroteysiateinisuehddisttib cdosdadikty includes
computers (ffﬁ'%ﬂﬁxera‘i%’ﬁ%i%s)r@&ﬁﬁkgamﬂaﬁcgﬂaﬂé%ﬁ gOmKer ek Ntd fhal- Gy&rapEagham) that
Issues apparatus gratln ommands for the 35 facility a Qar%tusce 0to atg% aglpatri%trllj%ﬁ:on{gollers
which contro?%%’é@%%%% ﬁ%e%gcﬁﬁ%aﬁep%}g%svg 1§hd¥ §h§t %qaneasgeslihe oﬁ’era ion resﬁl‘fs of the

to be accomplished by operating the facility apparatus, and for managing a

15 result of a task that is related to the task request based on the operation
result of the facility apparatus transmitted from the first-layer computer, as
well as to a facility control method using such a facility control system.
[Background Art]

[0002]

20 Facility control systems such as one described above are used, for
example, in a distribution facility that includes, as facility apparatuses, an
automated warehouse having stacker cranes each of which transfers an
article between an article storage rack and itself, sorting carriages for
transporting articles along a predetermined track, storing-and-retrieving

25 conveyers for storing and retrieving articles between carrying-in-and-out
locations for the stacker cranes in the automated warehouse and
carrying-in-and-out locations for the sorting carriages, and
receiving-and-delivering conveyers for receiving and delivering articles
between the carrying-in-and-out locations for the sorting carriages and

30 article shipment locations, etc.

[0003]

The facility control system in such distribution facility includes
computers (first-layer computers) each of which runs a computer program
(first-layer program) that issues apparatus operating commands for the

35 facility apparatuses to the apparatus controllers which control operations of
the facility apparatuses and that manages the operation results of the



facility apparatuses transmitted from the apparatus controllers, and a computer (second-layer
computer) which runs a computer program (second-layer program) that issues task commands to the
first-layer computers and that manages the operation results of the facility apparatuses 5 transmitted
from the first-layer computers. [00041 The second-layer computer issues a task command in
accordance with a task request based on a storing-and-retrieving schedule, etc., to the first-layer
computers that are assigned to the facility apparatuses that are 10 required to operate in order to
process the fasititpmuppadaAnddherfirsisaysrd dinputatissagp apparatesmpelhting eardnwmands for the

facility appaﬁ%%ﬁ&aaswee&@wér Cemgr)to DRiBAPAAINS cgm&e rQ@t ﬁlg&ayer
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apparatys ope{ating e MeRIEH HhstaRRaatHmeRRtRllers each of which individually controls the
operation of %8(efgh apparatus, such as a stacker crane, based on the task command from the
om

second- Iaye C ter (facility controller) which manages the entire facility. And the first-layer
computers are confid@edesandriayemernromiaraifgientaniaskatomwar itninfererdittenat
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configured t@ AeJHO5M rﬂgmycelﬁman%atthassﬁb%tb&s%erﬁgemeﬂrﬁaa mrﬂ@éemeg on the
identifying informatjon unique to e Eﬁ aqr |cIe ycreatrn ata %ntog%%eégg }z ciating the
storage postRRSTsARSReh nﬁﬁﬂﬁép Bthetacility
control systdAfoil B¢ afs(Radton fémhxyadmc[t)éed in the above described Patent Document 1 is
configyred ifighissmanner, for example, if an abnormal condition occurs in the second-layer computer

and even if normal {ﬁtrop of the seco [ﬂl r conmﬂter is tsuEse%ue ﬂé{ %{'tareci in s&rch a manner

that the data etc. that wére s oredyblen ccurrence o an abnormal con tron Were mrPaIrzed the
rack 5 data Fatertor) eewmeat inkerilery Fratidagese sompineredsasiinlcdenicasy &7 tHberticle
managemerginiennaiibrrsostdindheifsge ey corppuies: wb'@an‘nﬁgesdﬁmaﬁ&be to relstore the

system quickly, 190071 HAWENSI, WlE RS YRIBD:ARIR R gaz%%&rsrsdcﬁ@%g A 102

confrguratron ter an abnorma ition occurs in the secon yer computer, t B&'Hf ty apparatuses
which 8fe oP A8 fBRERANEo RS B SEATEREFTARENDASEENR ABHmal
condition octhies sededfitattayeonupereffacility controller) Whlch manages the entire

facility. And the first-layer computers are configured to manage article
management information which is information that specifies the articles
stored in the article storage unit based on information on operation results

25 from the apparatus controllers, such that storage position information given
uniquely to each of a plurality of article storage units of the article storage
rack is associated with identifying information unique to each article stored
in the storage position. This article management information is outputted to
the second-layer computer through a communication line. And the

30 second-layer computer is configured to perform inventory management
based on the storage position information and on the identifying information
unique to each article, by creating rack data (inventory data) by associating
the storage position information with the unique identifying information.
[0006]

35 Because the facility control system for the distribution facility
disclosed in the above-described Patent Document 1 is configured in this



[Prior Art Reference] 15 [Patent Documents] [0008] [Patent Document 1] JP Application Publication
No. H09-136705 [SUMMARY OF THE INVENTION] 20 [Problems 'lb Be Solved By The Invention]
[0009] In the field of information processing systems using a computer, non-stop computer systems
have been implemented to avoid the problem that it becomes impossible to continue a process that a
program executed by 25 the computer has been performing if an abnormal condition occurs in the
computer executing the program for performing the process. A non-stop computer system includes a
computer unﬁ@,&m@er&ﬂ@mﬁ@f@m i6 as abapetnaiboahdoriputen)y ard ia ddve peaer(defeyed to as a
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data (inventory data) for inventory management can be reconstructed based
on the article management information stored in the first-layer computers,
which makes it possible to restore the system quickly.

[0007]

However, while the inventory data can be recovered easily with such
a configuration after an abnormal condition occurs in the second-layer
computer, the facility apparatuses which one of the first-layer computers is
assigned to can not continue to operate if an abnormal condition occurs in
the first-layer computer.

[Prior Art Reference]
[Patent Documents]
[0008]

[Patent Document 1]

JP Application Publication No. H09-136705
[SUMMARY OF THE INVENTION]

[Problems To Be Solved By The Invention]
[0009]

In the field of information processing systems using a computer,
non-stop computer systems have been implemented to avoid the problem
that it becomes impossible to continue a process that a program executed by
the computer has been performing if an abnormal condition occurs in the
computer executing the program for performing the process. A 'non-stop
computer system includes a computer under operation (referred to as an
operational computer) and a computer (referred to as a standby computer)
whose sole purpose is to provide the functions of the operational computer in
substitution therefor. And when an abnormal condition occurs in an
operational computer, a failover is performed from the operational computer
to the standby computer, in which the standby computer takes over the
process performed by the program that had been executed by the operational
computer in which the abnormal condition occurred. Thus, the process 1s
continued to be performed without interrupting or stopping the information
processing system. Such a non-stop computer system is called a high



process performed by the program that had been executed by the operational computer in which the
abnormal condition occurred. Thus, the process is 35 continued to be performed without interrupting or
stopping the information processing system. Such a non-stop computer system is called a high
availability cluster. [0010] When employing a high availability cluster, a mutually monitoring
mechanism called Heartbeat, etc. is provided between the operational 5 computer and the standby
computer to detect an abnormal condition. However, in a high availability cluster, because, among
other reasongyAfle pityalingeamitoring mechanism may misinterpret a momentary disruption of the
network COWL igation between the operational computer and the standby computer as an abnormal
condition occurring in the operational 10 computer, there is a possibility that a condition (so-called

split-brain syndrome)¥hay seenlaringianhiehsanalaP s RHstRr ot sMUHERE RIRURISY the
system despite ¢heriaanthed led opieratibieak computar iprovidicnibgtvoremallth§00btrdtibmalfacility
control gyst gﬁ*ﬂ&s il difeloserh iy aiRRhRAcHMEN detiscriie dabaye shesraigh availability
cluster is introduced, In, which, the first-layer computers are the operational computers, there would be
two first-lay i CBieHRetd tﬁﬁ@%&@ﬁ'ﬁé’]{ﬁaﬁli‘%gﬂ%ﬁ?&}@cﬁﬁﬁraﬁﬁ?ﬁﬁ&\L&Wgnpﬁ%s%%vgbﬁ escribed
split-brain symarormByoccomstbenegseedbraiempiayaRGintenpraay dismptibarst disrnptimoyk
communicatignipgtwieendie epsrationRheRPyerand i Siardi coMssipstRisiarpiaied as an
abnormal Coé}%iﬂﬁ'ﬂ;;? Cc%%rri)n é? tert]s? gﬁeg%t}?onr%lagi) rggﬁjﬁ{io%h%&&g%fggisiﬁ the operational
10 computer, there is a possibility that a condition (so-called split-brain
syndrome) may occur in which the standby computer is automatically
activated by the system despite the fact that the operational computer is
functioning normally.
[0011]
15 In a facility control system such as one disclosed in Patent Document
1 described above, when a high availability cluster is introduced, in which
the first-layer computers are the operational computers, there would be two
first-layer computers that execute the same first-layer program if and when
the above-described split-brain syndrome occurs because, for example, a
20 momentary disruption of the network communication between the
operational computer and the standby computer is misinterpreted as an
abnormal condition occurring in the operational computer. Then, there is a
possibility that a plurality of apparatus operating commands may be issued
to the apparatus controller assigned to one facility apparatus. For example,
25 if an advance command and a retreat command are issued simultaneously,
as the plurality of apparatus operating commands, to the apparatus
controller assigned to a stacker crane, there is a possibility that it may
become impossible for the apparatus controller to determine what operation
it should cause the stacker crane to perform. In such a case, the apparatus
30 controller issues a command for stopping the operation in order to protect
the facility apparatus, which leads to a lowering of the operation efficiency of
the facility apparatus. For this reason, there has been a need, in the field of
facility control systems, for a non-stop computer system that can reliably
prevent occurrences of the split-brain syndrome and thus, can reduce a
35 lowering of the operation efficiency of the facility apparatuses. In addition, in
a high availability cluster, it is necessary to provide, for a given operational



possibility that a plurality of apparatus operating commands may be issued to the apparatus controller
assigned to one facility apparatus. For example, 25 if an advance command and a retreat command
are issued simultaneously, as the plurality of apparatus operating commands, to the apparatus
controller assigned to a stacker crane, there is a possibility that it may become impossible for the
apparatus controller to determine what operation it should cause the stacker crane to perform. In such
a case, the apparatus 30 controller issues a command for stopping the operation in order to protect

:Ee facility aegﬂﬁﬁt%rwﬁ"@,haﬂﬁé%d%ﬁai@u\t@ﬂ nglefdbeoRefatigneffitiencydshiedasilitr abparatus. For
is reason, there en aneed, i fi Id facilit r S puter
system that ggﬁr?eﬁl B@/ proel%/lgr?t g%cmrer?éeiie 0 %egslél%/ %r?ag:%%y%%r{(?ng?gn ?%E%ggsﬁge%?ﬂe a 35
!oyverlng of thecBaration efficiency of the facility apparatuses. In addition, in a high availability cluster,
it is necessajygoirovide, for a given operational computer, a standby computer whose sole purpose

s to supstute for g operaIRtal cAUEE WHIEHE AN RASE MR VeI hagalley the

facility. [00121 5To this end, in & facility con rol system having a firsf- r compu ter that issues an
apparatus o ?&tﬂﬁ‘t‘:%?rﬁ‘ﬁaﬁﬁ%?g%t‘f‘écﬂﬁﬁ ga?ﬂgnt‘@%lﬁga%?fa?a AS R PRRIT SR 18 Aheed for

such a systeappaattan codtnd e tHossibititg. afestddpingutle apmsiton ‘dﬂaﬁecmmﬂu@émtus in order
to reduce a lgwering;f the oReiR alficignanabie faelity faBRAfAtEpaYatus in order to
reduce a lowering of the operation efficiency of the facility apparatus, even
10  when an abnormal condition occurs in the first-layer computer, and that can
reduce an increase in the apparatus costs.
[Means for Solving the Problems]
[0013]
A facility control system in accordance with the present invention
15 comprises

an apparatus controller that controls an operation of a facility
apparatus;

a first-layer computer that executes a first-layer program for issuing
an apparatus operating command for the facility apparatus to the apparatus

20 controller that the first-layer computer is assigned to and for managing an
operation result of the facility apparatus transmitted from the apparatus
controller;

a second-layer computer that executes a second-layer program for
issuing a task command to the first-layer computer in order to cause the

25 facility apparatus required to process a task request to be operated in
accordance with the task request which is a request for an operation that is
to be accomplished by operating the facility apparatus, and for managing a
result of a task that is related to the task request based on the operation
result of the facility apparatus transmitted from the first-layer computer;

30 characterized by,

a selection processing portion that selects, based on a manual
operation, whether to cause the second layer computer to execute the
first-layer program that had been executed by the first-layer computer, when
an abnormal condition occurs in the first-layer computer;

35 a substitute command output processing portion that issues a

substitute command for executing, as a substitute-execution-subject



10 when an abnormal condition occurs in the first-layer computer, and that can reduce an increase in
the apparatus costs. [Means for Solving the Problems] [0013] A facility control system in
accordance with the present invention 15 comprises an apparatus controller that controls an
operation of a facility apparatus; a first-layer computer that executes a first-layer program for
issuing an apparatus operating command for the facility apparatus to the apparatus 20 controller that
the first-layer computer is assigned to and for managing an operation result of the facility apparatus

transmitted {fepathenanpardkit 49586 gramatiraonddayescenpiiesda ekectiles-tagecond-layer

program for jesting. g (ask command io e ILiavsr.eampHigr i order to cause the 25 facilly
apparatus requi 0 process a task %ée)guest to be operafed in accordance with the task request which

is a request for an oPEXBERIA tHA¥s R HBES RIBAY JPERIEhRICFSEIRS aBREQRisI8nd for
managing agestiiefalteslotiptis tkiatedsoi thedashreguesihasedmiatice vpehaticeletidnof the

facilly appafgjis diamilefdemip il ddRiesppIuRuiAasierized by, a selection

processing portion that selects, based on a manual operation, whether to cause the second layer
computer to execute"‘fh@%-l‘é@%r%ﬁgﬂi‘am AR e8GR gyﬁﬁ‘g%%tsgﬁgﬁ%r%%%ter, when
an abnormakabstiitiore eomestinthaihjstiayagrempbies B36a S stitbssi bl ermanemd dbgfocessing

portion that {ges G sHRSHIRGCRMARE Ok Preeblissh A5 EvRYilyirmxecution-subject program,
the flrst-layeiqﬁ)rlt%ram that had been executed by the first-layer computer in which the abnormal

condition oc wherein the substitute command output processing portion is configured to

output the substituteBorhisanthiethetsheasrao niihay B RINBH S Td fh REGH $e86Cte @B selection

processing RAiGHyst-laydiepeiltaesebeondlay dicerhpierdsapnigureshte exed ute dhéecen
Substue- SO SUbIe oL PLORIA PN G SHRSHIUIG SOIRBAN 4l i Uiy gommand
output processing poﬁion outputs. E) 10That is, whether thege_co’nd-lay r compuyter is to be
caused to exea@dion occurs in the first-layer computer. An Eance w1t?1 tﬁle

In accor
selection information, the second-layer computer executes the first-layer
15 program that had been executed by the first-layer computer in which the
abnormal condition occurred.
[0015]
In other words, since whether the second-layer computer is to be
caused to execute the first-layer program that had been executed by the
20 first-layer computer can be selected based on a user's manual operation, the
second-layer computer can be caused to execute the first-layer program after
the user has confirmed that an abnormal condition occurred in the first-layer
computer and that the first-layer program executed in the first-layer
computer is not functioning. Therefore, this avoids a situation where a
95 system misinterprets that an abnormal condition has occurred in the
first-layer computer, for some reason (for example, because a momentary
disruption occurred in the network between the first-layer computer and the
second-layer computer) despite the fact that no abnormal condition has in
fact occurred in the first-layer computer, and where the first-layer program
30 that had been executed by the first-layer computer is automatically executed
by the second-layer computer, which results in the same first-layer program
being executed by both the first-layer computer and the second-layer
computer.
When the same first-layer program is executed by both the first-layer
35 computer and the second-layer computer as described above, there is a
possibility that different apparatus operating commands are issued to the



the first-layer program that the first-layer computer concerned had been executing is selected based
on a manual operation, when an abnormal condition occurs in the first-layer computer. And in
accordance with the selection information, the second-layer computer executes the first-layer 15
program that had been executed by the first-layer computer in which the abnormal condition occurred.
[0015] In other words, since whether the second-layer computer is to be caused to execute the
first-layer program that had been executed by the 20 first-layer computer can be selected based on a
user's manuapgpesaiierncdher-sheondiayesdempntefasdiityeaqaunert vs, efrenutehth&fsidaper program

afte the use,higs conTUIEA At 30 PO SRVAIQBAGHERI A& 5 pieT GABRMRAANG that

the first-layeP prégram execute Irst-layer computer is not funggioning. Therefogg, this avoids a
situation wh@Ro &8sy AtASiE ritiRs ‘fﬁﬁ?%ﬁ]é’é’ﬁé”mcig%ﬂtﬁﬁ'oﬁhﬁ’ &E?ﬁédaﬁ%@ﬁ?st-layer
computer, fossearerenspeidirxanpmamctaase Eavehdotanyedipnpratus cunttel lertHdtetwork

betweerythe first:layercosmpifie ARA MR SeR dHavs cerputes) drs ikeitie faghpaltie agnormal
condition has’in fact gccurred in the ﬁﬁ{- ieer omputler arll%wgﬂgt%e firrgﬁléﬁg%r rg)eq{gmogo that had
been execut@ﬁoﬁ?/ctth rgp%tggm% &Pi8 o?% ica dii‘irexgcu eoft%e secon -ayerBE:omputer,

e
which resultghe tfreditmefipariaties. o genirestn gdie dhe coypfigmation desaydiedomlistr and the
second-layegorapulptiof Whdhe siesnsaine-lyeF gl pdgrexeddedeyubedhihebindt-eyer 35
s spuaIET e el oMb LSS BB AL R Wiy Eledm P oS il g diieront
apparatus operatlnd’ comm 08 aré 1sstied o the apparatus contrglle assllganed f%on facility
apparai@s, fiernancerel idiféensig iR asatts o8 HARRSIRAL néb% REeHBRTHHAY S tlayer
program exegttigeabyshe pecantdayerkivhpethicdhisyeting diffdre npeppticiefoperaingf
commands atli?eiﬁgﬁg 0,006 ARRAratus controller, the 5 apparatus controller would stop the operation
of the facility[agggiatu to protect the apparatus, which leads to a lowering of the operation efficiency

of the facility! atus. In contrast, with the configuration described above, the situation where the
same first-layer proghliondsverewtitdthy botfig fitivtagesathedadosadrhesacoabtiay@adomputer
can be Iaglqid&glapcfg%t %gﬁiﬁﬁya%pet%?iﬁgg@_qﬁ@@ﬂ@g@;ﬁga&%@@@g@nﬂf ssﬁf@gf_il_dhﬁg@first-layer
rograms is prevented, which reduceg lpwerin the operation efficiency o ili aratus.
F00g6] More&@??ﬂﬁftﬁglﬁéﬁiﬁﬁ}ﬁ? %eggﬁgé%aﬁh%ve,rvﬁ{g‘ &h gﬁ%%%nnél {ﬂ%gﬁ ‘lif)i/ﬁl&c?écurs in the
first-layer comnaeeiedebsiuthahirssdanetagempstrtutdhadnibe baoaaseothee SataRNCI AT T ayer
program thatchaghhesy execttachby-tieditstiager aentiiethbabitlitecauedhemseanddayer
computer, witigh I Alracv ReeR AT I NG ARl coplr o Bxciethe b APty da g st layer

computer in Which the abnormal condition 20 occurred, It Is unnecessary to provide an additional
compuf wHssaEesd pliridsenBe6essBEYitdfe ?6PYH@efi|%‘ELI%§@HE‘8FﬁiWHF@ﬁ CANFEF8ean
increase in theigppardtuscesiss{iaie|for the first-layer computer, which can reduce an

increase in the apparatus costs.
[0017]
In short, with the configuration described abové, in a facility control
25 system having a first-layer computer that issues an apparatus operating
command for a facility apparatus to an apparatus controller, a system can be
provided that can reduce the possibility of stopping or interrupting the
operation of the facility apparatus in order to reduce a lowering in the
operation efficiency of the facility apparatus, even when an abnormal
30 condition occurs in the first-layer computer, and that can reduce an increase
in the apparatus costs.
foo1s]
In an embodiment of the facility control system in accordance with
the present invention, the substitute command output processing portion is
35 preferably configured to issue a substitute command for causing the
second-layer computer to execute, as the substitute-execution-subject



In short, with the configuration described above, in a facility control 25 system having a first-layer
computer that issues an apparatus operating command for a facility apparatus to an apparatus
controller, a system can be provided that can reduce the possibility of stopping or interrupting the
operation of the facility apparatus in order to reduce a lowering in the operation efficiency of the facility
apparatus, even when an abnormal 30 condition occurs in the first-layer computer, and that can
reduce an increase in the apparatus costs. [0018] In an embodiment of the facility control system in
accordance it pre gemngiravastic] the Subdtistdaxemmaegrantput puseresing Partidads 35

preferably cppliguseddioniss i aubsHtWe O BTMARHRL RSN G HRASRRENG!- Ay e R ier tO
execute, as the substitute-exec tlon-aucb ect Rrogram or programs, all of the first-layer program or
i 1SR peRrES

programs tha chPERELR T (ﬁ)r)l/ bPHiore of the first-layer computer or computers in which the
abnormal cdA@tdh occurred. [00191 5That is, since all of the first-layer program or programs that had
been executed by oTh A Raieed IR di shiaflestehmpr g sampyiesgia whiding lkaabbesmal
condition occurred can b ecu y e I it is Egﬁll]]!aergolﬂ &b first-layer
programs exacuted ﬁ% Yh%enz%%tl%%ﬁlr% %tfe]gg% - a%?élrggggng%%ﬁ%@e}n%hcgn plurality aeffi}st-layer 10

" programs h&B%cREX Bk cEPRYH HHRI0 MBI SR tHE R Pea FELEBIRBuURY oFIE%n?EE‘P&‘g {AXgRich the
abnormal capditiartescitriadpossidditian thavhetha dirgtel fiyst:|l pregpaogsaexéaddbdry elezuted by
the flrst-layeglﬁgga@u{%#n gf&@!ﬁt&%@@ﬂ%%ﬁ&%ﬂ%%%@dﬂ, i @yenpesyan abnormal
condition occurs in the first-Jayer computey,.the operation of t%e acilit ﬁ?ﬂa aratus s revented from
being ﬂ’qerrmﬁpﬁaﬁi %i@ﬁ?@%‘%&@g PEtfu BT PR 9O WRTING S @%Ep‘é?g%?\ g%igf‘ency of the
facility appacamputers\Wharhioh $beorbiiegmat smplitépdossursetaie sdilidient Broebssimy power to
execute a plrality gtfrstiavepRreesning did addiHandte #edsBeorkd | arat iggrasontpateecnnd-layer
compute is caUsed. (0 operate sich 20 Ihat the procesyytg sheed Jor.cagh of e Blygly of frtlayer
programs isv?@d%e&l?o %ﬁcq 1054 SN & SEESha-Tayer coMpu¥er (re erted 1o s a _regluced
operation) secditing swesind-iaydheofirstitaxah cwpwehdhe conrratien wbdhanfardite first-layer
progragms Wiheut-havin tortarem bedefexachbipoimsyrapted phistityrefdjratHioledqdgraors. 2500201
in short, with e Genignration deng hthahpusalbipciiviaRRr R RE TAAN G AFPHFIR.Perate even

when an abnormal condition occur first-layer computer: . .
When the second-layer computer does not have sufficient processing

power to execute a plurality of first-layer programs in addition to the
second-layer program, the second-layer computer is caused to operate such

20 that the processing speed for each of the plurality of first-layer programs is
reduced to reduce the load on the second-layer computer (referred to as a
reduced operation) so that the second-layer computer can execute the
second-layer program and the first-layer programs without having to
terminate execution of any of the plurality of first-layer programs.

25  [0020]

In short, with the configuration described above, all facility
apparatuses can continue to operate even when an abnormal condition
occurs in the first-layer computer.

[0021]

30 In an embodiment of the facility control system in accordance with
the present invention, a plurality of the first-layer programs are preferably
executed by one or more of the first-layer computer or computers, wherein
the selection processing portion is preferably configured to be able to select,
as the substitute-execution-subject program or programs, a part of the

35  plurality of the first-layer programs that had been executed by one or more of
the first-layer computer or computers in which the abnormal condition



[00211 30In an embodiment of the facility control system in accordance with the present invention, a
plurality of the first-layer programs are preferably executed by one or more of the first-layer computer
or computers, wherein the selection processing portion is preferably configured to be able to select, as
the substitute-execution-subject program or programs, a part of the 35 plurality of the first-layer
programs that had been executed by one or more of the first-layer computer or computers in which the
abnormal condition occurred, and wherein the substitute command output processing portion is

preferably cge@a&g@a, o whig-densgue @sgmtiw@mmm@dafxzpaaqm'ngeﬁsse@pomaawe[] computer
to execute the stitute-execution-subje (0] r : t I e
Sbsti S BIEARIORATL of RS Bl e Sl g

selection pr&)creessmg pcc?r |oﬁFf at'Is, when a p y of first-layer programs had been
executed byt&ite 6P¢ABFSIBY BT APSRRIER cdfMpaTSICBEC oSt SIDRE keI RE R BAB I EShdition
occurred, a paggehihe glupaliprafifirsthayeisprageamsstkcamnl beyetheutedeation processing
substituge-e eo%iicg)lg_-subject program or programs by the second-layer computer. In other words,
when there >%re E%(Lgrams, among the plurality of first-layer programs, that are of higher importance to
the operatio system and programs that are of lower importance, then the programs of 15
higher importance cithhe seletiaely pduselty obfissdazeryrimamsshadcbesmpartudtdser's
discretion v;;lg@f,n éqlg%_reo'ksl %gggcgfntﬁ@tﬁ)fﬁpp?%gw{a@wg?r@oﬁﬁﬁﬁtgggonﬂ-{aﬁ@ﬂpqm@utﬁr
executes all of the first-layey. programs including the program of h Q e s the
program of I&%P]f r?gﬁ?é’l%%crc&rggéha I adtrﬁg}:%%(ggqgaatﬁ@uﬁg?%m%%%ﬁg %%(%gé%essing
power b theceacdrdelgaittednasute FulabIv e P ResUIM AR YeEb RIISTARL FBgPAREEAB AN executed
by the secongriayeioeRByES doak peted. processed properly, or in the processing speed of the
second-layer program, bggﬁgrf%%*

ﬁcﬁd' Jﬁi?jnwayégek%%getg&mqn%n the secong 1 avaE-ceppPyter

confined within a proper range, which makes it possible to €xecuté 25 the programs of [iigher
importance, BrSHEYAE Prosinst Shabimtee ok %%ﬁ%&?ﬁ?ﬁgﬁr&? \Hﬁﬁllﬁ@cgé@fn%l?ayer
computer whijessdiawing] the saeons-thyer pregrfdvtnat hagartgnesly theen tdhe poter oy shel
second;layer, copyiari9-Re EXQEWeR RIIPEV.IP¥Rlsed to be executed by the substitute
computer at user's discretion when there is a concern that problems may
arise where, if the second-layer computer executes all of the first-layer
programs including the program of higher importance as well as the program
of lower importance, the processing load may exceed the upper limit of the

20  processing power of the second-layer computer which may result in the
second-layer program originally executed by the second-layer computer not
being processed properly, or in the processing speed of the second-layer
program being reduced. This would keep the load on the second-layer
computer confined within a proper range, which makes it possible to execute

95 the programs of higher importance, among the plurality of
substitute-execution-subject programs, with the second-layer computer
while allowing the second-layer program that had originally been executed
by the second-layer computer to be execgted properly.

[0023]

30 In short, with the configuration described above, a facility control
system may be provided in which it is possible to execute programs of higher
importance, among a plurality of substitute-execution-subject programs,
with the second-layer computer while allowing the second-layer program
that had originally been executed by the second-layer computer to be

35 executed properly.

[0024]



30In short, with the configuration described above, a facility control system may be provided in which it
is possible to execute programs of higher importance, among a plurality of
substitute-execution-subject programs, with the second-layer computer while allowing the
second-layer program that had originally been executed by the second-layer computer to be 35
executed properly. [00241 In an embodiment of the facility control system in accordance with the
present invention, the system preferably further comprises a buffer processing portion that relays data

for the task commang, angl gaiBd@iriae PBERMIDTaSH conrulngateehbiivveeorheniestiter
computer and the 5 second-layer computer, wherein r siggg oD ig RIgEeLably
configured tﬁ}%l&’f %%erelgc %‘F%ﬁ%ﬁr?é%aeat%%’%%e‘?\i‘&eéﬁ%ﬁse |llr5;l -Iaf%%%?mput rq‘t"l grﬁcfét?epéec nd-layer

computer baaeeiFinenBnyigtibahanby askidacerBadsek srthaand ap AdPafbthe
second-layepgerapiser rand wbeneimiheatdibtiveteveemnihe divatplatypro cessimgerortioh ihpreferably

configured 10 to isg ifying i |O. r f ing -layer
computeﬁ to %gi%ﬁ?/%% %%itl%gn% ﬁ%érgn%%% o&%@%g een agg%n%%?;f%'ﬁg%%%&%gg mputer in

B
el
which the alfiserHeiEshirsiacaaFsg! & g @ﬁ%@th%?e Ao BEY 5 That is,
the buffer praedssirgseoctiohl myeorbgupeden belsgdarneidshanfyong infodaratinmassiemrdfiet-layer
computer anghihe yeqneiayerranepHisihasad o rHbeidsnlfying iiormation dadexdmRim an IP
address or a R%st r}?ar%%gs& ned to each of the flrsé-slalyer com Ht%,r ang éhgbsleconndﬁlgg% gomputer.
And the sub&B&ES hd 8&3&%&%%0&0% fedies ar ilent ylngyin(i‘%r_m tion take over
command forcdasirg dre beokitiriageinhmpatderto talke ovenreomarmminEherREneh that had been
assigned to thediar-iayer computer td vhlichihe ahpadwatideiiditieforecatias thetdiadbtautting the
substitute command, This s amaboermakeondiion ogein dhe IkiakeE CABRKiERAN thus the
at e in the fi

25 first-layeragr%ﬁ_flaer% t ad been execute e first-layer computer should be caused to be
executed byapriEEeenbefoyerRHRINHIES Ihe SURSHHESSIMY Hdttion will be able to relay the data,

which used f@bgm-xchanged with the first-layer computer in which the abnormal condition occurred, to

occurs the Tty e o e e
first-layer coﬁ%ﬁ%?%ﬁ&glﬁlﬁe‘%@ﬁﬁ Yo°bE g&&%’f@ﬁ- B CRBUEN S %ﬁﬁl ﬁ?gﬂ%fﬁ%%lf the

first-layer pregrapber trsatoorthésidemityrgibasBstivmbaine XaaipkeeiikE atduesgion which
IeacE progr_arllgj r:ﬁ%@@%ﬁ%&!éﬁ tﬁg@i&ﬁ@g%&@@ﬁ@ﬁ ?ﬂ_wrﬁﬁqm@@ed@@pﬁaﬁsmmhm%ﬂh
S e T
that hagPbeeportion issues an identifying information take over command for causing the
second-layer computer to take over the identifying information that had been
assigned to the first-layer computer in which the abnormal condition
occurred, before outputting the substitute command. Thus, when an
abnormal condition occurs in the first-layer computer and thus the
25 first-layer program that had been executed in the first-layer computer
should be caused to be executed by the second-layer computer, the buffer
processing portion will be able to relay the data, which used to be exchanged
with the first-layer computer in which the abnormal condition occurred, to or
from the substituting second-layer computer.
30 [0026]

Thus, even when an abnormal condition occurs in the first-layer
computer and thus the first-layer program that had been executed in the
first-layer computer should be caused to be executed by the second-layer
computer, neither the first-layer program nor the second-layer program has

35 to modify the identifying information which each program manages and to
which commands and reported data are to be transmitted.

10



5 executed in the first-layer computer should be caused to be executed by the second-layer computer,
neither the first-layer program nor the second-layer program has to modify the identifying information
which each program manages and to which commands and reported data are to be transmitted so that
the configuration of the system can be simplified. 10 [0028] In an embodiment of the facility
control system in accordance with the present invention, the facility control system preferably further
comprises a monitoring computer that executes a monitoring program which collects and displays
information fpan]operational state of the facility 15 apparatus from the first-layer computer or the

second-layer computer, wherein tptt?[ bstitu man ol 8§§i 400 IS Rigfarably
configured to issue a%legéﬁats%ls itu |3ncggr}f1?ﬁ18§r%q?c?} gg%%ﬁ?r‘%g the mdr?#o%r?]% pgr}ogram,that had

been executS@isynsa mbaRSATLeEHHTEIGR IRER TRUbAS AR R HIR C4CWS 4B econd 20
substitute-expeutiostduliectdoragiaey; andivwihereintbefmsbstityte qowgnand thapubpdobessing portion
is prefegably | i it par=Tale §fycameputer
based 052 se gg%%%%%n%ﬁ%ﬁ?ﬁ%%@%ﬁ%%ﬁ%ﬁcessin Epgc?r?i)g %%%%%1%@;%5{ hat is, when a
monitoring CEFRRACAEES 60MRY ik s Efe@’ﬁ ﬁﬁ?ﬁg ﬁﬁ?&?%ﬁﬁfﬂ&%& RPN diplays
information proamopetamrial stedify ttecfddibintidpheg atofoiroating firshicly crasdmpragtdnthe
second-layeg,coRpLLes »ANG WIERARL ARRAHAR| LRNJLR-REE U NAhe thBRitHAg e, the
monitoring %E%%{r% that pad beﬁen eﬁﬁgted % &ga%?brgori%orirfg mputer can be executed by the
second-laye Eﬁt‘é?. APt e S’sary to provide Y additional computer to substitute for the
monitokhg er, which can reduce the costs for constructing the facility control system. [0030]
35In short, with the gandiguwatian dasetibstthbofeilatiactitt eanisaitsystemaeaordamtowided in which it
is not necesgary to provide.an addition o] to Ku e (torARg C r, which
can reduce %‘ée cé)sﬁgs)sf}or%%olr?s‘{t?ﬁ%ﬁé]%’ tk?él %c%%ﬂé%trgﬁﬁ%gﬁs%mt&i%%%l _ngaﬁ%%rli‘lwl t?od?rgl?ﬁr%%f the
facility contrePByRXERSIR AREBHRIABRE fAIIIE PhadswReritatiB inarBiosing B]F‘{ﬁéaﬁ’f]sw&%
computers aisleigterably dioplded, wifereiativa aymmare opthve firstdhysatenofutbes faelpteferably

defineq{ﬂs ﬁé@?@i{g{@tﬁmﬂtiQﬁ_@aﬁg&%ﬁzQP”&ﬁ?@t@lﬁt&a@@(eMSﬂHQayer computer,

confgured (Y BEEEbL HDCAUBEOEEY (AETIEEIE SR IO EOTS TS Pt B AL ol S L Rt ayer

substitution camfigiatedoimpisere excepchordheubstiay@ezonmoranidwFith ¢reaHzEmE Condition

occurred, fopaxeeHting-tBesistitviaeKacubesnssRiu OB aRehasedton Adnmeh ereration. [0032]
which an abnormal condition occurred, as 4 second

20 substitute-execution-subject program, and wherein the substitute command
output processing portion is preferably configured to issue the second
substitution command to the second-layer computer based on selection
information selected by the selection processing portion.

[0029]

25 That is, when a menitoring computer is provided that executes a
monitoring program which collects and displays information on an
operational state of the facility apparatus from the first-layer computer or
the second-layer computer, and when an abnormal condition occurs in the
monitoring computer, the monitoring program that had been executed by the

30 monitoring computer can be executed by the second-layer computer. Thus, it
is not necessary to provide an additional computer to substitute for the
monitoring computer, which can reduce the costs for constructing the facility
control system.

[0030]

35 In short, with the configuration described above, a facility control

system can be provided in which it is not necessary to provide an additional
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15That is, because a plurality of the first-layer computers are provided and because two or more of the
first-layer computers are defined as first-layer substitution candidate computers that can execute the
substitute-execution-subject program, the substitute-execution-subject program that had been
executed by the first-layer computer in which the 20 abnormal condition occurred can be executed by
any of the first-layer substitution candidate computers. And the computer for executing the
substitute-execution-subject program can be selected among the first-layer substitution candidate

computers. This, forexaepinthes rother ficiienehsanpifatdasaugusmproegasinginower, that

first-layer computer 25 can be selected.to. ecutettrgi %Eg ram in substitution for the first-layer
computer in SARIEHIHETHIEHERPES BB SR SO T A Facility control system with high

availability cH¥0B&lprovided. [0033] In an embodiment of the facility control system in accordance with
30 the present inventipanthedbsiinappafotts ifapiaisrabhtesl asislerirdnsporbxtatce iwaklistribution

that cortrole RS S L e s
preferably confyifed (FheneipdaRiqe marepotttirtofmatisiyes ﬂ%ﬁ‘&?f‘cﬁéﬁﬁ%wﬁf%%%cility, and
wherein the gagiagtuedtistplefeiablp atitanikpo tnedidestfoomp atticktinatheadistrbenion thaeility .
[00341 Thatsiﬁbgvﬁﬁf‘é’@%&%mﬁ%}%@%@%&{%@ ipHbefirstiRyesicempu iprorbihimanages
the appargtus controller which controls the operation of an article trans oraﬁ% geﬁfgéglgoglslble to
have the firsPPEHAS 15 BFIRT 2Nt A ﬁ%efé’cgf\e&ﬂﬁ%’t & ﬁéﬁfgygﬁ 0 péler, EXecutet by .the
seconddayecanmptees, whict maragéafihedartisle thandpesit-latorm sidrstorutierneradiggisution
facility in substitutigr for thedist-faverronpuderdpauasiapuideraiorebiverisiosbsdrerdnted to the
extent pos§|ble in the operation o th_e article transport ewcetcpr;{trgﬁ%l Y, {h8 2P 540 c_ontroller
which the fir§® @toéloﬁ%ﬁﬂféfre%’ ;8%’.&%‘88‘}%% ﬁat the Satr]tl'fcl:lleet?ar?spo% lgewci In F?ﬁttg(?gllﬂstn jution
facility can obasateqweperinygdaperation.
[0032] |
15 That is, because a plurality of the first-layer computers are provided
and because two or more of the first-layer computers are defined as
first-layer substitution candidate computers that can execute the
substitute-execution-subject program, the substitute-execution-subject
program that had been executed by the first-layer computer in which the
20 abnormal condition occurred can be executed by any of the first-layer
substitution candidate computers. And the computer for executing the
substitute-execution-subject program can be selected among the first-layer
substitution candidate computers. Thus, for example, when another
first-layer computer has surplus processing power, that first-layer computer
95 can be selected to execute the program in substitution for the first-layer
computer in which the abnormal condition occurred so that a facility control
system with high availability can be provided.
[0033]
In an embodiment of the facility control system in accordance with
30 the present invention, the facility apparatus is preferably an article
transport device in a distribution facility, wherein the first-layer computer is
preferably configured to manage the apparatus controller that controls the
operation of the article transport device, wherein the second-layer computer
is preferably configured to manage article transport information for the
35 entire distribution facility, and wherein the task request is preferably a
transport request for an article in the distribution facility.
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The technical features of the facility control system in accordance with the present invention having
each configuration described above may 15 be applied to a facility control method. And such a method
is within the scope of the present invention. Such a facility control method can also provide the
functions and effects associated with the facility control system described above. That is, a facility
control method in accordance with the present 20 invention is a method using a facility control system
having an apparatus controller that controls an operation of a facility apparatus; a first-layer computer
that execute @g‘;{ft layer program for issuing an apparatus operating command for the facility

apparatus to the paratus contraller that the first-layer uter is ass n 5
naging an operatire GESE RS e BN S CAaR oM Rer o e B e

e apparatus controller; and a

second-layecoopmiser tizichxavamsgesetondanpar prograanige l@ﬁ ghichskeEHariito the

first- |8§[yzr C%‘ﬂ@&‘&%ﬁdﬁ %Edétﬁ tﬁﬁﬂéﬁ;ﬁﬁﬁ@@ﬂﬂ)ﬂ@ﬁl@@ram rpesiBEk teophacesthe skt regueest to be
operated in accordancg w, task request S f o be
accompﬁshe%r%rgﬁne’r ngﬁ}aefléceﬁy a%pat? (?Ab %%I @rg ?ﬁagr?%l%%ﬁﬁsgf Bo%&%ggg?r?;%ﬁé related to

the task req@é@%@é@&@n%ﬁb@ﬁﬂ@#?&@ﬂ@ﬁ&% fhsirEsi AR i PP AERPHR first- layer
computer; thgxfasilitireatitalimetedfseitipyisasstitestitioidngfstefis thiat trila 35 werfgmied by the facility

control system uestlon Therefore, interruption is prevented to the extent possible in the
operation of the article transport device controlled by the apparatus
10 controller which the first-layer computer is assigned to so that the article
transport device in the distribution facility can operate properly.
[0035]
The technical features of the facility control system in accordance
with the present invention having each configuration described above may
15 be applied to a facility control method. And such a method is within the scope
_of the present invention. Such a facility control method can also provide the
functions and effects associated with the facility control system described
above.
That is, a facility control method in accordance with the present
20 invention is a method using a facility control system having
an apparatus controller that controls an operation of a facility
apparatus; a first-layer computer that executes a first-layer program for
issuing an apparatus operating command for the facility apparatus to the
apparatus controller that the first-layer computer is assigned to and for
25 managing an operation result of the facility apparatus transmitted from the
apparatus controller; and a second-layer computer that executes a
second-layer program for issuing a task command to the first-layer computer
in order to cause the facility apparatus required to process a task request to
be operated in accordance with the task request which is a request for an
30 operation that is to be accomplished by operating the facility apparatus, and
for managing a result of a task that is related to the task request based on
the operation result of the facility apparatus transmitted from the first-layer
computer;
~ the facility control method comprises the following steps that are
35 performed by the facility control system:
a selection processing step of selecting, based on a manual operation,
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a selection processing step of selecting, based on a manual operation, whether to cause the second
layer computer to execute the first-layer program that had been executed by the first-layer computer,
when an abnormal condition occurs in the first-layer computer; a substitute command output
processing step of issuing a substitute 5 command for executing, as a substitute-execution-subject
program, the first-layer program that had been executed by the first-layer computer in which the
abnormal condition occurred; wherein in the substitute command output processing step, a substitute

command foy, gauging Be RRANRY SeEomPUl/dp exagdcd Otdesiib e autictagsibloct
program is issued In accordance with selection informagion selected in the selection processing step.
[0036] In an%%éh%f_h?éﬁ fit§ c‘?ffﬁ?b‘lt?ffi;tﬁgd eaé%ﬁ%% ce mﬁﬂ]n%ﬁg%gésgrﬁﬁﬁvgr%ion, in the
substitute cehmamaduimpud vrovessmrsstetha fisssibstrmcewomtatnd is preferably issued for causing
the second-layer coppuisiie X iAman e AR BHasea iae s diipskprpomsubstagrams, all of

the first- i
T T e e G
control methbsinlageoraapgeawitithat had been executed by the first-layer computer in
which the abnormal condition occurred;
wherein in the substitute command output processing step, a
substitute command for causing the second-layer computer to execute the
10  substitute-execution-subject program is issued in accordance with selection
information selected in the selection processing step.
[0036]
In an embodiment of the facility control method in accordance with
the present invention, in the substitute command output processing step, a
15 substitute command is preferably issued for causing the second-layer
computer to execute, as the substitute-execution-subject program or
programs, all of the first-layer program or programs that had been executed
by one or more of the first-layer computer or computers in which the
abnormal condition occurred.
20 {00371
In an embodiment of the facility control method in accordance with
the present invention, a plurality of the first-layer programs are preferably
executed by one or more of the first-layer computer or computers, wherein, in
the selection processing step, a part of the plurality of the first-layer
95 programs that had been executed by one or more of the first-layer computer
or computers in which the abnormal condition occurred is preferably selected
as the substitute-execution-subject program or programs, and wherein, in
the substitute command output processing step, a substitute command is
preferably issued for causing the second-layer computer to execute the
30 substitute-execution-subject program or programs that is or are selected in
the selection processing step.
[0038]
In an embodiment of the facility control method in accordance with
the present invention, the method preferably further comprises a buffer
35 processing step of relaying data for the task command and data for the
operation result communicated between the first-layer computer and the
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the present invention, a plurality of the first-layer programs are preferably executed by one or more of
the first-layer computer or computers, wherein, in the selection processing step, a part of the plurality
of the first-layer 25 programs that had been executed by one or more of the first-layer computer or
computers in which the abnormal condition occurred is preferably selected as the
substitute-execution-subject program or programs, and wherein, in the substitute command output
processing step, a substitute command is preferably issued for causing the second-layer computer to
execute the 3ecauidsliyie- esanuiits; suhigetiprograim bufitagratnsdtiakistepate setehtatkndhe

selection prQaseesﬁagashiegnrggégﬁ%ﬁwmm%%ggi e aldbe faeiihs opligh B acaaiianCe with

the present invention, pr%era y furthel comprises a buffer 35 péoces&a%%e of relaying
data for the BEKEGRAFR S50 Re B A AT ARSI ERF B 6B fif&-layer

computer anflisie] speorddayetecompditéhewssrend -layee iboffaryiocessihgvdtersian aéxctizge of the
data betyeeq, {perakloysh SURRUSRHARE gBQSc%_%EﬁYQé%ﬁfﬁ%%%@@fﬁ@%ﬁfﬁiﬁyﬁkéased on

identifying information assigned to gach,of.the firsi-layer computer and the second-layer computer,
and Wherein?ﬁf’ﬁﬁgo%ﬁglatlﬁ?epégﬁmgr% @ﬁ%ﬁfﬁ%&@%&%%&%ﬁ%ﬁq gr?ﬁﬁ/?ﬁgc?rﬁl&ﬁaeﬁgr? take over

command is ferksteraphyr istuedifensiying tndorasationayidatomhpdtdraenarssgaetheiditying

information thakhaghiaecosssianad 1a theniics!-laver abavawell inyiistdhe ahnerpd) dastditon
occurred, beforLe o%futti tQ&bstﬁ%qisﬁj;tute commec)ind. 10[0039] In an embodiment of the facility

control methd R Accordance wi eeﬁzr%nslé%?%vention, the facility control system preferably further

includetla m@ﬂﬁ)ﬂng computer that executes a monitoring program which collects and displays
information on an op&riaéianahdicdénaé tteofatdiléyfaghayatios to i ramet Huel fins tdeg@rdeorap weetlor the

seconc-layey FaplersHeIERol, i WY LARND 80 OhlpHL RIRASSSINGHEP i Aodegand
substitution command Is preferably issyed for éxecuting the monitoring program that had been
executed by BRI ﬁi‘%ﬂ?ﬁﬂtﬁﬁrﬁ)ﬁ?\%}%ﬁmﬁoﬂ%&ﬁﬁe%& %@fﬁﬂiﬁ
substitute-exandtidissldyecnfeogrativarhwire eper it iRdahesstatestfutbe daniitdannpuaprecessing
step, the secqpehstipstivliplcemmanghiscRrefernblidesnad 19 dhe segridraxalesemmpytethased on a
selection Inf%%as%%r{l ee Eo%mé%&hgu%%lgg %?'gc%rs%%relgsé?gpftg Riecond substitution command
is preferably issued for executing the monitoring program that had been
executed by the monitoring computer in which an abnormal condition
occurred, as a second substitute-execution-subject program, and wherein, in
90 the substitute command output processing step, the second substitution
command is preferably issued to the second-layer computer based on a
selection information selected in the selection processing step.
[0040]
In an embodiment of the facility control method in accordance with
25 the present invention, a plurality of the first-layer computers are preferably
provided in the facility control system, wherein two or more of the first-layer
computers are preferably defined as first-layer substitution candidate
computers that can execute the substitute-execution-subject program, and
wherein, in the selection processing step, one of the first-layer computers,
30 that are defined as the first-layer substitution candidate computers except
for the first-layer computer in which the abnormal condition occurred, is
preferably selected for executing the substitute-execution-subject program,
based on a manual operation.
[0041]
35 In an embodiment of the facility confrol method in accordance with
the present invention, the facility apparatus is preferably an article
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[00401 In an embodiment of the facility control method in accordance with 25 the present invention, a
plurality of the first-layer computers are preferably provided in the facility control system, wherein two
or more of the first-layer computers are preferably defined as first-layer substitution candidate
computers that can execute the substitute-execution-subject program, and wherein, in the selection
processing step, one of the first-layer computers, 30 that are defined as the first-layer substitution
candidate computers except for the first-layer computer in which the abnormal condition occurred, is
preferably sejaeteshiar fxgeutinttaessribstitie faxeetit arhsubject v dureriapaseshopuaenanual

operation. [00411 35|n an embodiment of the fagility e ina ' present
invention, tHRAGH ﬁl)g iprfa%rrla sﬁ%[{nr%fen?gb ?/Egr?t (gr%lcafggﬁggﬁts%goégﬁgﬁégﬁﬁgﬁ?ﬁgaﬁg Eail%lity,
wherein the SPSERiyRR OF iR i IgrBraRsBTE SlaTGCre AV RPRSARAYE SREUMDAFIRTSCOSMHE: that
controls the gpeiedernbiyhecaitfigiertrdnspattdesiee antiekeinthespeconodenma tompfaertisepreferably
configuied tq.ppage.Aicie IATRRATIATaIRRNPHRLING Boniig distribuon sy, aug wherein the
task request is preferably a tragsport re(ﬁjﬁ st.for an tlcl%ﬁ%% f%)s # ution facility. [Brief Description

of the DrawiHFe} T80%2Y 4944 i Lo R OVRTHA H15R BRELL ility, 10Fig. 2 shows functional
blocks of a fHBitinf Eerecoimssistent dbavRitaingsletwork connections, Fig. 3 is a flow chart for the
processing ghiglime of a substitute execution, Figs. 4A and 4B show an example of a display

screen which displays 15 a window erated by a selegtion,processing.portion, Figs. 5A and 5B
show an example o é%i&pﬁ?%c%%ﬁﬁi T v1e¥v of 3 diehiibion factif

H displays a window genera &4 %y the selection processing

portion}Fig. 6 showFig Exelnopte Supesigrahdlackswbaidaedityagentrol system as well as

its network connections,
Fig. 3 is a flow chart for the processing at the time of a substitute
execution,
Figs. 4A and 4B show an example of a display screen which displays
15 a window generated by a selection processing portion,
Figs. 5A and 5B show an example of a display screen which displays
a window generated by the selection processing portion,
Fig. 6 shows an example of programs in a substituted state,
Fig. 7 shows an example of programs in a substituted state,
20 Fig. 8 shows an example of programs in a substituted state,
Fig. 9 shows an example of programs in a substituted state,
Fig. 10 shows an example of programs in a substituted state, and
Fig. 11 shows an example of programs in a substituted state.

95 [BEST MODES FOR CARRYING OUT THE INVENTION]
[0043]
A facility control system in accordance with the present invention is
described next where the control system is applied to a distribution facility 1,
with reference to the drawings.

30 As shown in Fig. 1, this distribution facility 1 includes an automated
warehouse J which primarily includes article storage racks 2 and stacker
cranes 51, storing-and-retrieving conveyers 52 each of which transfers an
article B to or from the stacker crane 51 provided to the automated
warehouse J, receiving-and-delivering conveyors 53 which function as

35 receiving portions for receiving articles B from outside the facility or as
delivering portions for delivering articles B to outside the facility, and sorting
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Fig. 7 shows an example of programs in a substituted state, 20Fig. 8 shows an example of programs
in a substituted state, Fig. 9 shows an example of programs in a substituted state, Fig. 10 shows an
example of programs in a substituted state, and Fig. 11 shows an example of programs in a
substituted state. 25 [BEST MODES FOR CARRYING OUT THE INVENTION] [0043] A facility
control system in accordance with the present invention is described next where the control system is
applied to a distribution facility 1, with reference to the drawings. 30As shown in Fig. 1, this distribution

fé:C"'iy 1 'nclygﬁgfagat@wwﬁa%ﬁ \e:ﬁ&eﬁ%%@ él&s\ﬁgcfherﬂfwér}/ t@ﬁluﬂﬁﬁdrﬂﬁiﬁ:ﬁt@@gﬁ)m@fﬁﬂ and
stacker cranes ) etrieving gonveyers 52 each of which frans a to or from
the stacker éfgﬁ@wgﬁ?ﬁi é#u aﬁ?omateag Wa ouse revcléll ﬁanana% diﬁé/gr%%%fgﬁveyors 53
which functlmﬁcasvmgi’@cxéi\ﬂi@]bwmﬁ@%ﬁ%'@éﬁ/ﬁ?g articles B from outside the facility or as delivering
portions for figdiyafing articles B to outside the facility, and sorting carriages 50 which can travel along

the travel rail 4 and whigh support an anspgrts Lesd heestoringsandsietieyingsconveyers
52 and the recelvmgﬁancg eﬂ'ﬁ/%%nS%o ot ey(%E;Cgﬁr 53, 1344@%\% Rgrt(?f giEgﬁorage 2 hasg Z plurality
r

of article stoFhgé aFftaRFRBeed By é(&IiFF‘iHEQ}é‘ilt EEAHILHET Lo, s(’fl’lﬁ‘[ |ﬁelﬁ tical
direction andifréighsranddeitdirhetion- w&rdtmwﬂw}rmmlsrdeabftﬁtefamndeﬁm:ﬁgmmlzls open for

Eléll?sg Za;t;;'%srcégag JaKipg artiglen ont Rithariis'aMrRge Atk FaRiplralitcpidhauarieleniorage

article storage rack 2. A plurality of the article storage racks 2 are provided

10 such that the front side of a rack 2 faces the front side of the other rack 2 and
such that the article storage racks 2 are spaced apart from each other. In
addition, a travel rail 3 on which a stacker crane 51 travels is provided
between any two article storage racks 2 that face each other.

[0045] .

15 Each stacker crane 51 includes a traveling carriage having travel
wheels which can travel on the travel rail 3 and a vertical movement guiding
mast arranged vertically on the traveling carriage, and thus is configured to
allow a vertically movable platform to move vertically while the platform is
supported by the vertical movement guiding mast. And the stacker crane 51

20 is configured to transfer an article between a transfer device provided to the
vertically movable platform and any article storage unit of the article storage
rack 2.

A ground side controller 51h for controlling operation of the stacker
crane 51 is provided in one end area of each travel rail 3. While not shown, a

95 movable body side controller is provided to the traveling carriage of each
stacker crane 51. And the ground side controller 51h and the movable body
side controller are configured to be able to communicate with each other by
means of infrared lights etc. The stacker crane controller 51C is configured
with, or defined by, the ground side controller 51h and the movable body side

30 controller.

Provided close to the transfer device of each stacker crane 51 is an
article identifying sensor S1 which reads in identifying information
(information recorded in a bar code, an IC tag, ete.) of articles. And the
article identifying sensor S1 is configured such that the information it reads

35 inis inputted into the stacker crane controller 51C.

[0046]
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10 such that the front side of a rack 2 faces the front side of the other rack 2 and such that the article
storage racks 2 are spaced apart from each other. In addition, a travel rail 3 on which a stacker crane
51 travels is provided between any two article storage racks 2 that face each other. [0045] 15Each
stacker crane 51 includes a traveling carriage having travel wheels which can travel on the travel rail 3
and a vertical movement guiding mast arranged vertically on the traveling carriage, and thus is
configured to allow a vertically movable platform to move vertically while the platform is supported by

the vertical movemept, gyjiding mast Mg Hae-ionker Ctanefef0 isgonfigiredyo tiarkieian article

between a transfer device provided to thi ve{tically mQyable plgggrm ana(lj any grtilc,llg storage unit of
the article sthAGRFRRSTETIERIPE und 968 %EShtrolleP5%h for 8Bhtrolling operation of the stacker

crane 51 is stoviderandnetsiediag detsiun $3bel Barb. vankesitn sHowngand #RIVIHIEBody side
controller is Rrovisiar so.4he Ha\eling sandaosoflensiistackbe ciarel 5 kb ragh esgloandlside controller
51h and the movahle.body side controller are configur b ' witf,efich other by
means Of in]‘%’reali é‘f'}f:s gé:r_x e s{aacrksei%(f:rrgne%on%gl%%gl ?}g q?ﬁ?&eﬁ%ﬁgiﬁeﬁa d by, the

ground side GomieeElh sheuing FGEHIEHEME slaeastPBongB sy 2R epAoBRIEPRIER: {%he transfer
device of eaghistackbearanebidil anfartidte iseniifyine seinges SiGviricbreeadsairtidentdyireeinformation
(information gegorded In & bap oy an e (g, eikg olaaidles At thearisle idertiyinaaseasor Siis
configured such that the information_it reads 35 in Is jnputted into 55%% SaCkﬁﬁ[ cr%n(i}controll?r 51C.
[00461 S@WW@&WFQ&%M@%%&?G’FS e Phck-Aleralrig-ghd! %tﬁreé\l/‘fﬁg location
52a antha cauihgk-sitdstaring spbediieingt | sbatishosiig Endhrestiesing somvryahdibetseving
location 52a&§ﬁ;g%@9a09ﬁ%m99t% Speratibe aries:storeaeyaste 2whaig-bal astile ban be
transferred to or from t?)ggt ker, %ane 51. Each carriage-side storing-and-retrieving location 52b is

an end portiGHBIFHE R85 'ﬁreﬁ el rail 4 for the sorting carriages 50 where an article can be
transferred to or frordthexstidiagidanisyensn sangcihSeasriSgb-Jdeor sesdpin-rdertifidngcation 52b

is located at;g fateraksideRifthesanel 26cnlidd ©be Meresspeaifid Ankthes)afgrHosdtrieving
conveyer 52 is configured sychthat it eration IS toring- %Q%tg%\dqglgonveyer
control} r Sﬂoflaeﬁnégﬁ%% f_%i@%% ?%%%%%%@gﬂ?% r%ﬁr%élr?(%%qﬁ%ing Information

- (information @@Eﬁﬂﬁﬁi%ﬂeasﬁ@flégb@?%'HQ@lt%&n&éF)céF%cﬁgg-is 15 provided at each of the rack-side
storing-and-feipieving location 52a and the carriage-side storing-and-retrieving location 52b. [0047]

Each Soring cariagg, 50,5-canitstesBe el askuale GPNGH (Ve aRaiiaRfly means of
a known method such as a rotary . .
sensing its travel position by means of a known method such as a rotary
20 encoder or a dog detector, and is configured such that its operation is
controlled by the sorting carriage controller 50C. Provided close to an article
support portion provided to the sorting carriage 50 is a carriage article
sensor SO which reads in identifying information (information recorded on a
bar code, an IC tag, etc.) of the article B supported and transported by the
25 sorting carriage 50.
[0048]

The receiving-and-delivering conveyors 53 include receiving
conveyors 5 each of which functions as a receiving portion for receiving
articles B from outside the facility, and delivering conveyors 6 each of which

30 functions as a delivering portion for delivering articles B to outside the
facility. And the system is configured such that operation of each of the
receiving conveyors 5 and the delivering conveyors 6 is controlled by a
receiving-and-delivering conveyor controller 53C. In addition, article
identifying sensor S5, S6 for reading in identifying information (information

35 recorded on a bar code, a wireless IC tag, etc.) of articles B is provided at
each of an end portion, on the upstream side in the article transport direction,
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20 encoder or a dog detector, and is configured such that its operation is controlled by the sorting
parriage controller 50C. Provided close to an article support portion provided to the sorting carriage 50
is a carriage article sensor SO which reads in identifying information (information recorded on a bar
code, an IC tag, etc.) of the article B supported and transported by the 25 sorting carriage 50. [0048]
The receiving-and-delivering conveyors 53 include receiving conveyors 5 each of which functions as a
rec_eiving portion for receiving articles B from outside the facility, and delivering conveyors 6 each of
ystom I8 o e oo e oy esoro S andl the delhvering

such that operation of e of.the receiving conyeyors 5 and the deliverin
conveyors ﬁ%t%gﬂt%ﬂgawtaérgégf\]ﬁﬁ]g-%%%@gfei\lf\il%{rll‘r]]%ré% \9’8%% ¥8¥1t¢bller 53C. In addition, arti%le
identifying sEM9155, S6 for reading in identifying information (information 35 recorded on a bar code,

a \t/virleltti‘ss IC ta@LI etgn qit&@%cle:s&dg prddadsatibacival dacttitypdrtinmcladdhe apstimghitgide in the
article transport clirection, . of eachreceiving cerveyqr j m side in
the artici tréﬁgﬁé’ﬁ éﬁ?e?cs:ti(g%? OS?%%I_% r(?_é' |\{}egrslnggrié§?1{§e§8rﬁ &%&qﬁ&%#%{%%%ﬁ%%?ﬁibuﬂon
facility 1 inclikfegeseaamrBdigslratIags APRVEIREE Pchaiddls 11¢h 8 WHNEg SERELASH ity
conveyers 52]ibea kechivindratidroflvititng danledes 156 stak dresongngputirolges HC, the

storing-and-retrieving conveyer controllers 52C, the receiving-and-delivering
conveyor controllers 53C, and the sorting carriage controllers 50C, as
10 apparatus controllers C each of which is provided for, or in association with,
each facility apparatus and each of which controls the operation of the
respective facility apparatus.
[0050]
Each apparatus controller C includes, for example, a microcomputer,
15 ete. and is configured to be able to exchange data with each facility
apparatus by means of a communication interface, such as, a serial interface
and an infrared transmission interface. The communication interface is not
limited to those described above. And various kinds of interfaces may be used
instead as long as real-time communication can be reliably performed.
20 [0051]
The facility control system includes the apparatus controllers C,
first-layer computers 10, and a second-layer computer 20. As shown in Fig. 2,
in the present embodiment, the facility control system includes a plurality of
the apparatus controllers C, a plurality of the first-layer computers 10 (two
95 first-layer computers in the example shown in Fig. 2), and a single
second-layer computer 20. Each first-layer computer 10 executes a first-layer
program 11 for issuing apparatus operating commands for the facility
apparatuses, to the apparatus controllers C that the first-layer computer 10
is assigned to, and for managing the operation results of the facility
30 apparatuses transmitted from the apparatus controllers C. Each first-layer
computer 10 executes one or more first-layer program or programs 11. In
addition, each first-layer computer 10 is assigned to one or more apparatus
controller or controllers C. And when the facility control system includes a
plurality of apparatus controllers C, the first-layer computer 10 is assigned
35 to all or a part of the plurality of apparatus controllers C. The second-layex
computer 20 executes a second-layer program 21 for issuing a task command
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Also the distribution facility 1 includes the stacker crane controllers 51C, the storing-and-retrieving
conveyer controllers 52C, the receiving-and-delivering conveyor controllers 53C, and the sorting
carriage controllers 50C, as 10 apparatus controllers C each of which is provided for, or in association
with, each facility apparatus and each of which controls the operation of the respective facility
apparatus. [0050] Each apparatus controller C includes, for example, a microcomputer, 15 etc. and is
ponfigured to be able to exchange data with each facility apparatus by means of a communication
!nteriace, sugh |€1§e aﬁ(?@f%y@&eU@ﬁﬁ)aﬁ&@umi&@r@ﬂigamam"p@i@mé rieefdgeilTheapgaumunication
interface is not limited to those,described ab ve.Sﬁn lous King INgHaces ey Pediged instead
as long as rggﬂ?t%maer%orn%%%%?gat%np can be reIng y gg\r{%%dé : 20‘5[8%&5!{% Tﬁe %(f:iiq&i&ty control system
includes the TRsptasiu ish i érgesunet-fay iR PRETREISN 613 d % I Bnacrarep Eh%{: 20. As
shown in Figgﬁeﬂatﬁlirgmnéem@md@@emaﬁh@ﬁacﬁndcﬁmﬂrmhamgingnﬂmdesahmraﬁtylm the
apparays C%ﬁé?ﬁ%é&n@@Pkﬁg@'&’sﬂfr‘@&%@%@é%ﬂcww%ﬁé%ﬁw RRTHE-AYFHCRBRHETS in the
example shown'in Fig. 2), and a s_lngiﬁgco d-| yer;&_jgmputer 20. Ea(;r?glr -Ia¥er computer 10
executes a fREPALRNSSHIERR YIRSy p%fﬁ IO PSR N dd'fo etﬁ%lfg]c%wr
appara_tusescdsmljmtgpp%aiemmnunﬂeos Quitrat therfiesatal/ o commpoand® to aeetgwEdmerand for
managing thg Qparasign rgavitsiet e fasiiltarnaratuses timasmiied taapinRApparaks
controllers C. Each wst-lgelr j:omputer 10 executes one or more first-layer program or programs 11.
In present example/.

10 Each first-layer computer 10 is configured to execute the first-layer
program 11 to issue an apparatus operating command to the apparatus
controllers C which the first-layer computer 10 is assigned to in accordance
with the task command from the second-layer computer 20.

[0052]

15 In addition, the facility control system includes a monitoring
computer 830. In present embodiment, the facility control system includes a
single monitoring computer 30 as shown in Fig. 2. The monitoring computer
30 executes a monitoring program 31 which collects and displays information
about operational states of the facility apparatuses from the first-layer

20 computers 10 or the second-layer computer 20.

[0053]

Next, the facility is described with reference to Fig. 2 which shows
the configurations of, and the network connections among, the apparatus
controllers C, the first-layer computers 10, and the second-layer computer 20

25 which are included in the facility control system as well as the monitoring
computer 30 which accompanies the facility control system. Note that Fig. 2
merely illustrates one example of a facility control system. And one
first-layer computer 10 or more than three first-layer computers 10 may be
provided instead. And more than two monitoring computers 30 may be

30 provided.

[0054]

As shown in Fig. 2, the apparatus controllers C, the first-layer
computers 10, the second-layer computer 20, and the monitoring computer
30 are mutually connected by the communication lines L through a network

35 interface. The communication lines L are configured, for example, as a LAN
having a star topology, and are configured to provide communication using
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addition, each first-layer computer 10 is assigned to one or more apparatus controller or controllers C.
And when the facility control system includes a plurality of apparatus controllers C, the first-layer
computer 10 is assigned 35 to all or a part of the plurality of apparatus controllers C. The second-layer
computer 20 executes a second-layer program 21 for issuing a task command to the first-layer
computers 10 in order to operate the facility apparatuses that are required to process a task request,
in accordance with the task request which is a request for an operation that is to be accomplished by
operating thg€geiliy;, apparatuses, and for managing the results of the 5 operations for the task request

based on the operation resuits ot the facility, poparaluses frRqRIse HEomI e fisstiiRYsT agmputers 10.
The second-layer computer 20 issues one or more command Qr commands to one o ofe first-layer
computer or'¥®mBakrRe B Ths e RRAF NS EB%%@TEWE%?@%% %rﬁ%’f‘é‘f."fﬁﬁgam’qﬂr T-layer
computer 1Giscndflgyeeddonepatete2Be finst-oge mproifering] congsuen s Appar anstaediating
commagd to.{he appatats £RAPISISHE R ARe fishiavenaomeLEeT 48t 658N B ito

accordance with the task command frog}'the second-layer computer 20. [0052] 15In addition, the
facility contrBP B eSSk ing computer 30. In present embodiment, the facility control
system inclul@®alsingle monitoring computer 30 as shown in Fig. 2. The monitoring computer 30

executes a monitorirg Progetvwal wibieRGalidetsdaddispligysdtiainatiahadiou dpetdtgoal states of
the facility apparatuses from the,first-layer 2 rs he second: computer,20. [0053]
R 7 gg% orSUIAYE ggwéil\% o gﬁ?ﬁ %e Rgk|axsncompuieng

Next, the faci |ﬁ‘}€sucf3erscri with reference . ch shows the configuratjons of, and the
networ%onﬁ@%ﬁ@ﬁ%@ﬁ@?lﬁ@%ﬁﬁw&ﬁ%lﬁé €, @tﬁ]@ﬂ%y%?%%ﬁﬁér%%lég%ﬁhe[he

second-layegegmepuichidd 25 vehbiciraed ibeluted shatlefaciinesniidl systamroasiee|las the monitoring

computer BOﬁ?/&c}la ggggﬁﬁ{%%tq%facility control system. Note that Fig. 2 merely illustrates one
example of a facili

ty conirol'system. And one first- ter 10 three first-|
compters 10 may c R RROVTAE L oARIRTord BT R PO L BTE SO e 30

provided. [0@%d$ng other first-layer computers, a first-layer computer that is assigned to

15 the sorting carriages 50, and a first-layer computer that is assigned to the
receiving-and-delivering conveyors 53 in addition to the first-layer
computers described above. However, descriptions for these additional
first-layer computers 10 are omitted here since they have the same
configurations as the first-layer computer 10a for the conveyors and the

20 first-layer computer 10b for the cranes.

Comparatively inexpensive computers, such as, personal computers,
or PC servers, etc., that are not dedicated computers may be used as the
first-layer computer 10a for the conveyors and the first-layer computer 10b
for the cranes. Each of the first-layer computer 10a for the conveyors and the

95 first-layer computer 10b for the cranes includes a CPU, main memory, a hard
disk, a display, a keyboard, a pointing device (mouse), etc., as well as a
network interface.

[0056]

A first-layer program 1la for the conveyors for the

30 storing-and-retrieving conveyers and a first-layer program 11b for the cranes
for the stacker cranes are installed in each of the first-layer computer 10a for
the conveyors and the first-layer computer 10b for the cranes. Further,
installed in each of the first-layer computer 10a for the conveyors and the
first-layer computer 10b for the cranes are a second-layer program 21, a data

35 base program 25 which the second-layer program 21 uses, a service
switching program 43 which functions as a selection processing portion and a
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As shown in Fig. 2, the apparatus controllers C, the first-layer computers 10, the second-layer
computer 20, and the monitoring computer 30 are mutually connected by the communication lines L
through a network 35 interface. The communication lines L are configured, for example, as a LAN
having a star topology, and are configured to provide communication using TCP/IP. In addition,
the segment configuration within the LAN may be of any type so long as the apparatus controllers C,
the first-layer computers 10, the second-layer computer 20, and the monitoring computer 30 can
mutually 5 compatsnigatesAnchiidsoiapnegassakyiios athridon)utens dhugeated e Bipgzambiong to the

same scment 0551, on, 40 200U S0 EABRPISL S FORGU ORI AIED & Esaver compute

10a for the conveyors w IS assigned to the 10 Storing-and-retrieving conveyers 52 and a first-layer
computer 108957 he cranes which is assigned to the stacker cranes 51 are provided as the first-layer
computers 10. IAriiengredent sobedimatipied firsnktpdlecompegeass) dke ifgkideyaiong other

first-layer co , dqflrsts [ | t ' i d
8 Ofr)ggg%%i M shiavRs %B%stt %%%g%% Qb therROH e Gatiepas dhdand a

first-layer c er that is assigned e receiying-and;delivering conveyors 53 | difion to the
first-layer g&hﬁuﬁrﬁvﬁs&%gﬁgﬁ%é T9etieve r>£ !g e3tFi p%%h?@fo?’%%%@%ﬁ%o sal 4; ﬁga]t“g?com puters
10 are om|ttﬁddtd&ysmsmpegt¢mwatlfer§éméwﬁmw&ﬁﬁhglgﬁtﬁéwllayéi‘%?@p a for the
conveyors agg the 20 fiksirianer R RHs kDb foLihe tedcby andthempecaiyakeinéxiNayive

computers, such]%se, pgrst?éﬁiéllﬁowgut%rs,n%r e(% SIAY {&Egc., that are not dedicated computers may
FEge: o et S

be used as e yer computer 10a for the conveyors and the first-flé%e computer 10b for the

cranesl®ach of the Iisedgticampmens O forabrRVesReyME e d it et RUSSEFBSmter 10b for
the cranes iFaiygsyeCRtdgiain mamfy thdard sk fardibelaytsakey hramksa pointatviesice
(mouse), etcy, as well as,a nefwork inigrfage. IR0261:4 firtdavsrayearauharoeineeaveyors for the
the first-layer computer 10b for the cranes during a normal operation.
[0058]

15 A computer having a higher processing capacity than the first-layer
computer 10 is used for the second-layer computer 20. Incidentally, the
processing capacity as referred to above is a concept that is defined relatively
in terms of the calculation speed of the CPU, or hard disk access speed, etc.
The above-mentioned second-layer program 21 and a data base program 25

90 that the second-layer program 21 uses are installed in the second-layer
computer 20. Further, the service switching program 43, the message gueue
program 44, the monitoring program 31, the first-layer program 1la for the
conveyors, and the first-layer program 11b for the cranes are installed in the
second-layer computer 20.

25 Among the above-mentioned programs installed, the second-layer
program 21, the data base program 25, and the service switching program 43
are executed by the second-layer computer 20 during a normal operation.

[0059]
A computer that has a comparable processing capacity as, or a lower

30 processing capacity than, the first-layer computer 10 may be used as a
monitoring computer 30. A monitoring program 31 is installed in the
monitoring computer 30. Further, the service switching program 43, the
message queue program 44, and the first-layer program 1lla for the
conveyors are installed in the monitoring computer 30.

35 Among the above-mentioned progfams installed, the monitoring
program 31 and the service switching program 43 are executed by the
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30 storing-and-retrieving conveyers and a first-layer program llb for the cranes for the stacker cranes
are installed in each of the first-layer computer 10a for the conveyors and the first-layer computer 10b
for the cranes. Further, installed in each of the first-layer computer 10a for the conveyors and the
first-layer computer 10b for the cranes are a second-layer program 21, a data 35 base program 25
which the second-layer program 21 uses, a service switching program 43 which functions as a
selection processing portion and a substitute command output processing portion, a message queue
program 44 whichdringtiensgstaib8ffer processing portion, and a monitoring program 31. [0057]
Among the gﬁjmentioned installed programs, the first-layer 5 program ha for the conveyors for the

storing-and-refrieving conveyers and the service switching program 43 are bein cuted by, and in,
the first-layer compﬁb@l@@?@??ﬁ% esrisisroeriprEe Vn%‘%b@%ﬂﬁh’é’[%gm% fogram that

should be efaettb/by enothetereniitehés ecohdayete donheealiZ, sucilmotvaiesimsuter). 10In
adaitiory amang {6375y &0 ARUCRRBY Ik RUACRT oI UISloRP 1R BRI Hat himcranes for

the stacker cranes, the service . . . .
be accessed by the computer in which the program in question 1s installed,

and is executed by the arithmetic processing unit which the computer in
question includes. '
The message queue program 44 is installed in all of the
10 above-mentioned first-layer computers 10, the second-layer computer 20,
and the monitoring computer 30, and is configured to be executed by any one
of these computers (e.g., first-layer computer 10b for the cranes). The
message queue program 44 stores or accumulates a task command data
transmitted from the second-layer computer 20 to the first-layer computers
15 10 as well as data on the operation results of the facility apparatuses
transmitted from the first-layer computers 10 to the second-layer computer
20 in a message queue which includes a first-in-first-out (FIFO) memory
area, and is configured to use IP address assigned to the first-layer
computers and the second-layer computer as identifying information to relay
90 the exchange of the data among these computers based on the IP address.
More specifically, all of the first-layer computers 10 and the
second-layer computer 20 transmit the task command data and operation
result data to a first-layer computer 10b for the cranes that is functioning as
the computer by which the message queue program 44 is being executed
95 (referred to hereinafter as the "message-queue-program-executing
computer”). Upon receiving the task command data and operation result
data, the first-layer computer 10b for the cranes then stores or accumulates
them in the message queue of the message queue program 44.
Incidentally, the stored task command data and operation result data
30 are saved in the message queue for a set period, which is a sufficiently
shorter time period than the amount of time required for switching, and are
deleted from the message queue after the set period elapses.
[0061]
The second-layer program 21 transmits data (referred to as task
35 command data) related to a task command for commanding the transport of
an article to the IP address assigned to the first-layer computer 10b for the
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switching program 43, and the message queue program 44 are executed by the first-layer computer
10b for the cranes during a normal operation. [0058] 15A computer having a higher processing
capacity than the first-layer computer 10 is used for the second-layer computer 20. Incidentally, the
processing capacity as referred to above is a concept that is defined relatively in terms of the
calculation speed of the CPU, or hard disk access speed, etc. = The above-mentioned second-layer
program 21 and a data base program 25 20 that the second-layer program 21 uses are installed in the -
second-layeg,GBRutadth Fusthehdhensesvigas syvitohingrpregmraxtsutiie gnessaga threuerprogram

44, the monioring program 21, (13, auet ROIYBRor e sopKeYG8R, ANt igrlater program

lIb for the criRee are ihstatied in the se ayer computer 20, 25Amon - [
Crari [ | g the aboye-mentipned
programs indelede thEeRaxsadaPsr AroyRSHOPdiRAE P BhJeRieR) IS8ty f@% F\lﬁge switching

program 43 &m%@ﬁdtadtbycm%mam‘fdd_nynchn&ewﬁéemfginmgﬁommatlam;ﬁeraﬁﬂm IbsH] A
compulter th%@%%ﬁi‘ig@&%%%ﬁgS%?g GARASHRSIHAtAIQUER B RKCeRsiacaRauitythan, the

first-layer computer 10 ma itori '
installed i O TSHIEiE Kb RGP GRFE HFE SEREE SRR PG e PRk age
queue progreeneddimmthih eafiistclaperprdgtaba Hafofitse- layer computer 10b for the cranes
uses the message queue program 44 described above to store or accumulate
the task command data in the message queue formed in the memory area of
10  the first-layer computer 10b for the cranes.
[0062]

The first-layer program 1la for the conveyors executed by the
first-layer computer 10a for the conveyors processes the task command data
transmitted from the first-layer computer 10b for the cranes and stored in

15 the message queue of the message queue program 44 as a task command in
the order of arrival. That is, an apparatus operating command is issued to
the apparatus controllers C in accordance with task command data in order
to operate the facility apparatuses required to process a task request.

Since a task command for task command data is carried out using

90 one or more of the facility apparatuses of different kinds in the distribution
facility 1, one or more first-layer computer or computers 10 controls, or
control, the facility apparatuses that the computer or computers 10 1s, or are,
assigned to for one task command data.

[0063]

25 More specifically, when the contents of the task command data are
"transport article B having article ID B from a certain article storage unit in
the article storage rack 2 to the delivering conveyor 6", the first-layer
program 11b for the cranes for stacker crane 51 first issues an apparatus
operating command for operating a stacker crane 51 to the stacker crane

30 controller 51C in order to transport the article B having article ID B from an
article storage unit to a rack-side storing-and-retrieving location 52a of the
storing-and-retrieving conveyer 52.

When the stacker crane 51 finishes transferring the article B having
article ID B to the rack-side storing-and-retrieving location 52a of the

35 storing-and-retrieving conveyer 52, the stacker crane controller 51C reads in
the article ID of the article with the article identifying sensor S2a provided
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conveyors are installed in the monitoring computer 30. 35Among the above-mentioned programs
installed, the monitoring program 31 and the service switching program 43 are executed by the
monitoring computer 30. [0060] The processes or tasks performed by each program installed in
the first-layer computers 10, the second-layer computer 20, or the monitoring 5 computer 30 are
described next. Each program is stored in memory that can be accessed by the computer in which the
program in question is installed, and is executed by the arithmetic processing unit which the computer
in question igglyges.rHRR MEsSags-Hueue Pragiasyddislieatdted i2a)l afthettOraoite-rikationed
first-layer computers. 10, the second-| , t itorj ter,30+gEd is
configured tf)”i?écae%(ecl:]{lge Qoy?gﬁyrgrmse%és &ggs%%ﬁerzﬁ(%g% %?gt%%yg%%g%gggeﬁ%gb i'lig‘r"gthe
cranes) The%é@ﬁg@kﬁhéﬂé’lﬁﬁﬁgﬁﬁﬁm‘@g?@régor accumulates a task command data transmitted
from the sedog4dyer computer 20 to the first-layer computers 15 10 as well as data on the operation

results of the facility gaparaises dapsmitetkiam tedirailaeieempugscftoihe 30hd-layer
computer 20 in a message queue which includes a fi st-in-first-ou&éﬁl O)d%etrgglgy ?{ﬁ%ﬁﬂg is
configured téh?sé’iﬁ‘-‘éﬁtﬁgs% §S‘Tbﬁ?€'h ﬁ?ﬂﬂgﬁpﬁ ]rsc%%rﬁt%xrls an _¥he Seeond- ayer computer as
identifying indatmatitie tfirstalapertiyeexchanddafitie haacaniaiprhcks eompltaBIAEY DN the IP
address.  , Mare:specificaliiaaliof the firsiiayer-cempultss o-fok thBseshirddayir calputer 20
transmit the task command data.and operatio ult data t ] e cranes
that is functiSHE &R hESm’ﬁdfé}go(ifov%ﬁ?gﬁ]fr:%e?nﬁéos%a%éeq%eg]uge%%zgr%rr%ﬁgg %! B@%ﬁlgtq%? Elged 25
(referred to heceinaftdr%es i shenemagacoRidecBGBIRCSXERTERG REANSAEPY. WP BENing the
task commagg Kiata aRd aPREMIGHes b eried thetlistiayspoettputet teisitdothe cranes then stores

or aceumulates themyp (e Meseaga dieye Ahe MessAgs guiaP e Abdierenially the
stored task command data and operation result data 30 are saved in tﬁl%}m i.fge guel%e L(:]r a set
f ]Feg%' G387 dWite

period, whichorpaigufRabnihesRtHER SRR EFIIETRS FRPYRYES OB §i

_ ing, and
are deleted fagpiclaclest the quidde aftishthbeetrpielip ddetapifemn08810T Helbepopdifeferprogram

21 tra”fﬁ”itst%%tacgﬁ%ﬁed duasdaiRn sorrrasndwal) liatashtosaiaskampadredses ciamanding
the transportacl)‘ticle ID to the first-layer program 11 that is assigned to the sorting
carriage 50 that takes over the transport operation of the article B.
As such, the article is transported in such a manmner that the
first-layer computers 10 issue task commands to the apparatus controllers C
20 which they are assigned to, until the article B having the article ID B which
is the subject of the task command data arrives at the transport target
position.
[0065]
In addition, when the operation required to process the task
95 commanded by the task command data is completed, each of the apparatus
controllers C submits its operation result. In other words, each apparatus
controller C transmits an identification number unique to each task
command data as well as data (referred to, hereafter, as operation result
data) indicating the completion of the operation that corresponds to the task
30 command data, to the first-layer computer 10 that executes the first-layer
program 11 that is assigned to the apparatus controller C in question.
Each first-layer program 11 transmits the operation result data
received from the apparatus controller C to the IP address assigned to the
first-layer  computer 10b for the <cranes that is the
35 message-queue-program-executing computer.
[0066]
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an article to the IP address assigned to the first-layer computer 10b for the cranes which is the
message-queue-program-executing computer, in accordance with a task request (for example, "ship
ten goods a to Customer A", etc.) generated by a superordinate input device or system. The task
command data consists of, or includes, identifying information (article ID) of 5 the article to be
transported, a transport initial position (or "From" data) of the article, and a transport target position (or
"To" data) of the article. Upon receiving the task command data, the first-layer computer 10b for the
cranes uses the messagie apRueiROgRMLAdrdeRaiibedubodeatty osefomtdeyerutatephedask

command datg in.the ;message q Q ' [{ch - ifstdayer goppeuter 10b
for the crané’i@j[(%g;tl © Crﬁgsfigﬁﬁ%ggeéfg%%%%za or thg cac?& g (I)%Q e%%](%?e b: tlﬂe first-layer
computer 10967368 SMNVS) BFsthr BRREAEHATLYe BIRARTAMY ég;agt'r’éf@ﬁﬁm r]?{'rt e tfil}%t-layer
computer 1Qiéonthingranesmanidtst@0drhith theradssageineduaschineacrisengé deedatprogram 44
as a task coymand i g Qrdlerabarival oihalis. el @Rpprekds areiatingreemmanhisissred to the

apparatus controllers C in accordance with task command data in order to gpesate the faeility
apparatuseéjl@&ﬁﬁ%totEFOCBQEEﬁé@P( réaﬁlaéﬁ;t. Hé :ﬁtlélgk 86’%%5%8%%%‘% c%rr%?ﬁaﬁg%ata is
carried out usiess@geogecurerpong i tinetaciitingpsaransier oradierBAt kivgs Morrddigtribhfion facility
1, one or mqgg fieslay el GRBPYIY RleReRMRURISUEORORIDIS, £1, dentie, dhdeiatility tpdetuses that

the computer or computers 10 is, or are, assigned to for one task command data. [00631 25More
specifically, HiSeFIMELontents of the task command data are "trans ort article B having article ID B
from aXertain artic@@@@ﬁa@@egiﬁﬁﬁfuﬁ’@]a?tﬁﬁé%%&%@%ﬂaEWB%gﬁé@i\‘f@ﬂ E9oFB®he
first-layer progeampiti fenthessaneiforstadkedstanashiéirst issnenandagpathtusieperdtisg command

for operating.g stackevcrane 5148 e Slacken a0 eainlies Al bl dayidndagihe article

B having art rom an artic orage unit to a rack-side s';glrlng- d-retnevi%oc &il%n 52a of
the storing-aPRREEETBVIAY dOnWRAR S §FhERIIE ¥ 8 S ARiSHEE o AFRAEHISS thiearticle B

having articlgdén 8 fiedhipnanksiberstofitheatatketooving tdcdtica 8athothkeopsradangrafitietrieving
conveygy 52,1ig ﬂamhsr%ﬁﬁe&%uelh%%ﬂ&w@@@ inAReraeislesRPidheapiskeaitpthesniticle
'dentifying 5%283%52121% p0r ,Vl)re?{eep track of, the transport operation performed by the

facility apparatus that the processing for the task command data has been

completed up to by referring to the data base.

[0067]

20 The monitoring program 31 is executed by the single monitoring
computer 30 (a server) provided in the system. More than one such
monitoring computers 30 may be provided. A plurality of terminals for
monitoring may be connected to the monitoring computer 30. And the
monitoring terminals display statistical data, etc. , which the monitoring

25 program 31 processed. The monitoring program 31 is configured to be able to
collect information from one or more of the apparatus controllers C, the
first-layer programs 11, and the second-layer program 21 to monitor the
state of some or all of the facility apparatuses and the facility control system.
As an example, the monitoring program 31 is configured to display, on the

30 display unit of the monitoring computer 30 or on the monitoring terminals,
various kinds of information such as information on the operating positions
of the stacker cranes 51 and the sorting carriages 50 that function as the
facility apparatuses, their MTBF (Mean Time Between Failures), or failure
information of the storing-and-retrieving conveyers 52, etc.

35  [0068]

The service switching program 43 is configured: to identify a program

26



at the rack-side storing-and-retrieving location 52a, and transmits the article ID to the first-layer
program ha for the conveyors for the storing-and-retrieving conveyer 52. [0064] 5When the article ID
received from the stacker crane controller 51C is the article ID B for which the transport is commanded
by the task command data, the first-layer program ha for the conveyors issues an apparatus operating
command for transporting the article B placed in the storing-and-retrieving conveyer 52 from the
rack-side storing-and-retrieving 10 location 52a to the carriage-side storing-and-retrieving location 52b
in order to hgygithesarticleB dranspedepylodhetanapertiiargdtiphsiionabnoriviieréhdisiticle B
reaches the carriage-side storing-and-retrieving lecation 52b, Fe stofnRg-and-tetrieving, canveyer
controller Sﬁcr%%%gl in e arﬁcl_elff)og?ﬁ% articlé%ﬁﬁlétﬁg ar%llé e id_%qr{n glcr?g s%%?so?%Z %?(%/ided at 15
the carriage &b sttintg axerrtinBANG IRt RE AT 2B ARV A R RRE tHEC CORB YERTD IR & ayer
program 11 ghat is askigried tprite satingstapriag et chabtaiees oneathentsansgodpepetation of the

article t icle.is ti: ' MaGeh i sl ers 10
issue taBssk c:('5Vn‘[jfrgnt;lr%g[s]B ?ogﬁ‘géggg%@ ggﬂrﬁgﬁle{%%%%%%vhich themagfmgagg?é%:e{%%gfzﬁ%ﬁ% article B

having the aFRIENES BORRELSE RRA&THDRAST O faSK H@n‘i‘?ﬁéﬁf B REIPERES target
position. [008&D Incadskitiona vewbrs the tp eratiorarst fre d-toiprogetietrnpidle PR eaypriandsd by the

task commapgl.data isncompletaditeash hilmapnaerivp canualietHe svbmit isperasatomnresult. In

other words, eagéa%%aaatus controller C transmits an |der1téf|cat|on numt()ler unique, t?{ eé;lschdtask

command d&& dgtauff%fe dutf)l,nfgére%]fteer},{%%l g@sérgt?oﬁr%glslﬁlt (fzgftlacs3 indicating the
completion dfebospdratidratnateineskones (o gne tsrse coravidad BatkersamPisIgyat computer
10 that execiyes:the firsh- T iageanswisthahis pesigaed UBthArdriatss etrrstdtdhinguestion.

Each first-laﬁ& rgg{arggllstrﬁeg%n;tﬁr rférﬁlg&er%iogafggglt ta éﬁg@k\{ggtg%%migﬂpﬁ%g&controIIer

Ctothe IP ss‘assigne ayer computer 10b for the cranes that is the 3

message-qURIRETRBYmbex e8aEREE Bohip ABPIRRTs gamPUtey pbﬁ"??é]cé’i’i}iﬁ&?héeéﬁgra?g%sult data,
the first-layesslempidimdie kpdti€icadlyessanesutpatcignabfesththepemibdaesel batdin the

message Qugie AbE. fISsEAGS AYRUSRIOGIAGS, AU @HR SeRNCHRRISMPUteT 20

which is predetermined-as the receiver of the data

"

processing portion" in accordance with the present invention is configured, or

defined by, a program (more specifically the service switching program 43) as

described above, the "selection processing portion" in accordance with the

present invention may be configured by both a program (software) and
20  hardware (input device).

More specifically, the service switching program 43 includes a
background execution portion that is executed in the background and a user
interface portion which displays information to a user and which is used to
input a command from the user. The service switching program 43 is

25 installed in one or more computer or computers. And the computer in which
the service switching program 43 is installed performs the selection
processing step and the substitute command output processing step. The
computer in which the service switching program 43 is installed may be one
or more of the first-layer computers 10, the second-layer computer 20, and

30 the monitoring computer 30 included in the facility control system or may be
other computer which belongs to the same network as these computers and
which can communicate therewith (e.g., servers, such as an email server, a
file server, or a job-oriented terminal etc.)

[0069]

35 When an abnormal condition occurs in a first-layer computer 10, the

service switching program 43 is configured to issue an identifying

27



5 The second-layer program 21 executed by the second-layer computer 20 processes the operation
result data that are transmitted from the message-queue-program-executing computer and that are
stored in the message queue of the message queue program 44, in the order that the data are stored.
10More specifically, the second-layer program 21 is configured to, upon receiving the operation result
data, issue a command to the data base program 25 executed by the same computer that executes
the second-layer program 21 to update, as required, the data base that associates the identification

Rurgbﬁfs of ih?oﬁflﬁ'éﬁeﬁ‘ @&%doqgiac%%ﬁﬁﬁ@ﬂ%%fﬁmi@%Eé@ef@ﬁﬂiﬁl@%%ﬁﬁﬁﬂr@t@mtrol flers Cd
nd the second-layer proggam 21 can be awarge of, or keep {rack of, the performe
by the faciIit%p‘é{’ﬁfu%{lﬁjg?tﬁé‘%%sgeggﬁﬁé%(fﬁet A E%Prria a?ﬁdc 8&3%%%3?2% %%%%%pd up to by
referring to (RbidaiderdtyifB0 ST ROTHO P bRRO MY HregraRnnd itscested dhy RRefR§R&onitoring
computer 3Qy(a:68ryespsayided in the system. More than one such monitoring computers 30 may be

provided. A plurality f terminals f ifori mgx-@@e oppqcied.da the meniring giter 30. And
the mor%toring termi'rﬂa’llsS d%g?‘é"f ) a%&%ﬁgd%% etc.,lf,b%(vﬁic% t%e mo itorin%sgS %grgé)ragln 1 grocessed.

The monitoriegamBERam & brfesniberdd B iy e R CBmat R A & AT $oFP Bt of the
apparatus cesst@itereoChéhetfissidaerod agrtdme deliyaddihetbe cormbral éayrogempten #Hbnitor the

state of somg or alhof the fagility aPRaaPserIAnd the dreiileeanyol sysiemtASIangrannle, the
monitoring program 31 is configured to display, on the 3Q displ it oftI e @ﬁgltg;}@ %grgputer 30 or
on the monitRHSIRERLOTRABOD R ‘f‘%f%%%lﬁ ﬁéﬁ% ii?‘ere foh on th oﬁéra]t'mg

ormation onthe
positions of inelstdedercriire fosilumdetnt vty tearisgasaohaak edormating fyafityno
apparatuses,dbeirgVE B dMsan chigetRetwaap ipitdreshicl fibir@anioimatnn of thed from
storing-and-rejrieyving conveyers.52 .ejc. 35[0068] The senvice switchi g 3is.capfigured: to
identify a prgﬁ#'é?}ﬂ fﬁ%ﬁ%é@ %% er%‘@gec}b &4 b%3 %ncgm%ﬂ St inggvﬁw%%nﬂagggn%grréa@céndition occurred as
a program tirathistitatiomjettls exeBMiEY substitute-execution-subject program”) by a substitute
computer; tofggny]out a selection processing step to select, based on an manual operation, 5 whether

[0 caugg he subsiEEEEMB NI BMAR R R isdtaTshasERiCR A (o cary
out a substitute command outpglut processing step to iIssue a substitute command for causing the
Be: B1B5H. i

another compRABEIS WRE cHTOPRS T feRus io‘ﬁlgﬁbf AP Bpérdtion is
performed bwhichethzy sasinige fowebehimie)mgrapuddeiddassainddn addidimnaiteasrl e ¢ointing
device (e.9. g mausa), proyrsd eshecompuer habissracuiiodhesevich switchieg program 43.
And the service switching program 43 selectaggget r to cause %hg sfg%ute-%ec%g@@&bject ‘
program to BE*xeEutEd %VE\‘?‘?H{’P:%PEBH@% “hadR A SRS HEET o the Seredion (more specifically,
on an aotputesignglzpavels Mpetaulsts)nme tbelartivgtianop aliche | pome piese it Srhiiment,
while the "selggtigapIacassifthpostiprodnascasiancawitirile PreseahialBntibi iaadnigored, or
defined by, a program (more specifically the, service switchi r ) as d iBed.ahpve, the
"selection prB‘Et‘éls(‘g!salr_lg1 rt‘%ﬁ" i ACCON a?r?cé) %it‘%h %h?ﬁi%ﬁ&%%ﬁ%aa ﬁg% ? §lEfiiygégr d by both a
program (soRwegeiianortivar@fithe BRIPUERIEWEINE PIW‘@%@@H@&QRX‘%@@\%@B #hing
program 43 ifledudes ¢ hatkatednebexeatticn whidhnl thiatduexd dotedsindke bedkgtouns andl a user

interfacg, porfign which SISpIRYe lCLRIRRIPANSTR AN MbIEF LS ed IR pregaumRad from the

user. The setvice switching program 43s_25 installed in one or more coryﬁ%gger or computers. And the

computer in Whi@l’i@tﬁlé%@r\%ﬁ%f%ﬁ % p s ifStafte P PErBmS Bt pratessing step
and the substitetertiograngd wetpubpredessityestepeivhd aotiyatiomimeiiehddéiservice switching
program 43 iﬁ)'ttj}ﬁqlled may be one or more of the first-layer computers 10, the second-layer computer

20, and The user interface portion is not executed during a normal operation,

30 but is activated by an activation command from a user (for example, by
clicking an icon, etc.). As shown in Figs. 4A, 4B, 5A, and 5B, when the user
interface portion is activated, information window W1 which shows a list of
the activation state of each of the service switching program executing
computers is displayed to the user on the display. Fig. 4A shows a state in

35 which the first-layer computer 10a for the econveyors (server 3), the
first-layer computer 10b for the cranes (server 2), the second-layer computer
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30 the monitoring computer 30 included in the facility control system or may be other computer which
belongs to the same network as these computers and which can communicate therewith (e.qg.,
servers, such as an email server, a file server, or a job-oriented terminal etc.) [00691 35When an
abnormal condition occurs in a first-layer computer 10, the service switching program 43 is configured
to issue an identifying information take over command for causing the second-layer computer 20 to
take over the IP address assigned to the first-layer computer 10 in question. This identifying

information tage(gyeFsoMNaRd isissugerit i essagaiuese (egrem 44 arhipattatiaghe data
transmitted and receivedq by the firstdayer uter f identifying.infqr iontake over
command W{algrigé%}g& to g tr@a‘? 'm%?et% %%?%gei%e%#%qiﬁ} ?gng- a%%%ﬁégt@%i%;%gh has
taken over tREAVrERRIriR St Be tha Tt SRTayes BRItRE 1P 210, the ERARAITPTHO Al (RE over
command isgtiskerharaierss thamdirpwieichl s futatiéalyiertheckaciiiy ddnfool thes teamearherchange

information wyj egard t that th p i IS SeRktamandaigrwhich data
is recei\%ed r%%%%%ngg%ﬁg%%%eg%’bgofgg@ngb ?t%wﬂ%lgg%%ﬁ%? ’ofﬁﬁle corﬁg@ﬁr . [00701

15The backgfbUMI B SRIMHERRIT R SEAPRYTEF 2Bhoak ha £ BEORG N 5N 8 8indfaneously
with the starhgimd theemrgslter ibhwhichnthe teenice guaietinng isrograermBis epszaidan haadition, the

service switching,Brogram i (RBSMES gﬁt&@%ﬂ notics: daiacHbich i diTate SbAtth e cetvite
switching program 43 .ha%*tﬁeen activate 0, at very 38}43&5")%&%5 ignexa%glesS%gr)\//éo%ﬂgﬁnds) since
the activatiofi: BheIR (G %?Jtear'ginawﬁlc%n%ﬁe service switching progr 535S agti ted. Incidentally,
the act%tiomﬂwétw@@tmﬁﬁﬁ@a%ynﬁ%gm)rﬁlﬂﬁ@@ﬁtﬁrﬁiﬁg@mﬁ%} BdEdRion portion
of the servicgsyitehilenprearamn 43 is configured to update the list of activated computers, which list is
used to manage actiyatiaps and,ge,owging 4o oL ihe sMPUIEE N hied tieReivieaRyiching

) n
program 43 is executed ?re érred to, hereinafter, as a service switching progr?ﬁg?ecu ing computer),

based on thé¢t@insy I%t’ﬁﬁﬁ?&ﬁb‘?ﬁnBﬂE@%t‘Eh[’(?@?‘iTlﬁﬁEgug’é‘reﬁhéﬁzieecﬁliﬁ‘?o Wekxa¥ited during
a normal opgratiamaal buhistacfivatel pyraoagtivatioh(thavhizenh fearratisg téfbeazeaeptedby clicking
an iconygetc.), AgishawndpFigges Aofimer 200 3RdVRED BaRishy erpasPeRiomistachyated,

information window W1 which shows, a list of .
executed %y t[te seconvc\ﬁayer computer 20 based on a manual operation when

an abnormal condition occurs in the first-layer computer 10 in question, and
the substitute command output processing portion which issues a substitute
command for causing the first-layer program 11 that was executed by the

20 first-layer computer 10 in which the abnormal condition occurred to be
executed as a substitute-execution-subject program, in accordance with
selection information (information on the result of the selection) selected by
the selection processing portion.

[0072]

25 The flow of operations for when an abnormal condition occurs in the
first-layer computer 10b for the cranes and the first-layer program 11b for
the cranes stops running, until the first-layer program 11b for the cranes is
executed by another computer, is described next with reference to the flow
chart in Fig. 3 as well as Figs. 4A, 4B, 5A, and 5B which show how the

30 display changes.

[0073]

As shown in Fig. 3, when the user activates the user interface portion
of the service switching program 43 after learning that an abnormal
condition occurred in the first-layer computer 10b for the cranes and that the

35 first-layer program 11b for the cranes stopped running, by means of a
warning display etc., an information window W1 shown in Fig. 4B is
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the-activation state of each of the service switching program executing computers is displayed to the
user on the display. Fig. 4A shows a state in 35 which the first-layer computer 10a for the conveyors
(server 3), the first-layer computer 10b for the cranes (server 2), the second-layer computer 20
(server 1), and the monitoring computer 30 (server 4) are operating normally. And Fig. 4B shows a
state in which an abnormal condition occurred in the first-layer computer 10b for the cranes (server 2)
for the stacker cranes 51, and in which its first- Iayer program lIb for the cranes has 5 stopped running.
That is, in th@lgﬁggaigg@ﬁl#qplon the expression "abnormal condition" of a computer means that a

program which shoul edn%e)c%cuted N t ec mgt#ﬁg ‘A%%P&Hﬁ%a &)rahas
stopped running (i.e:, ﬁ1e rogram 2ot o%mg eﬁa\&: ity control system jnclu Rg‘%fﬂ abnormal

condition detesaBIApbEE t&’@rﬁ@ﬁ%@(&ﬂﬁo}?méﬁ%% e Rete t%hefﬂfébr’é ndptsrameReding the
abnormal corightiothefsushmeomyrdders. take lamthartivors s fiee shndkengvitohisic progfi amch3 includes

the selegtromgﬁgﬁﬁ.@?y‘%Qdﬁélmﬂ%%ﬁﬁl%tég%ggmr to cause the first-layer program 11 that a

first-layer COFB ej) een executing to be executed 15 by the second-layer computer 20 and
not causing A gram 11 to be executed by the second-layer computer 20 based on a manual
operation when an alfiid@@nmd tonditisel axtedr stirbtiep fH#8i-threseomeuweniding peegoaradd the

substitute ¢ 8&@@930%%@6%%8%9 tioRyyhigh isEee S BSUbSIfiuR FARHBABG60pSakwNg the
first-layer pro t was executed by the 20 first-layer computer 10 in which the abnormal
Wb ie it

condition oc3 WAIEF as a substitute-execution- -subject program, in accordance with

selectidf |nformatlori[(lrnfdrmamm@mtth@nbgdﬁr@@me %@ctiﬁfﬁ%]eﬂﬁéfe&%@%@@eéﬁbn%ﬁ)cessmg
portion. [0072}RAdbe B eheperationsrarwben esnapatsraal ooasitidsfinalirsdrithe lagielayer

computer 108 for e cranes aathile "ISHIBVRLRALOUGHN TByEr 11 CHANES YRPS UG the

first-layer program he cranes’is executed by another computer, is déscribed next with reference

to the flow chardidpie SUBRIERTES R, BAORE, Bﬁe%ﬁa@g%ﬁ?clgghé\ﬁqr&ﬁ%h@%lﬂﬂﬁl changes.
[0073] As shesmpintieig 38, wheddtfimedevactivatdfethe assepingeutace phatiocaaf trecetwidhswitching

progranq 43 %ﬂﬁ&%ﬂﬂ%&ﬁ%ﬁhm@%ﬁ%‘i@n occurred in the first-layer computer 10b for the

cranes and t
When the user specifies the first-layer computer 10b for the cranes in

the information window W1 (for example, by placing the mouse pointer in
the square area associated with the first-layer computer 10b for the cranes,
and clicking a mouse button), a selection window W2 is displayed which

20  displays the computers that can execute the first-layer program 11b for the
cranes, as shown in Fig. 5A, based on the information managed by means of
the list of activated computers and in which the compufer to execute the
first-layer program 11b for the cranes is selected by a manual operation (.e.,
the substitution computer is selected by an input).

25 In the selection window W2, the first-layer computer 10 that is not
the first-layer computef 10 in which the abnormal condition occurred, among
the first-layer computers 10 defined as the first-layer substitution candidate
computers, as well as the second-layer computer 20, and the monitoring
computer 30 are displayed as computers that can be selected. That is, the

30 service switching program 43 (selection processing portion) is configured to
be able to select one of these computers for executing the
substitute-execution-subject program based on a manual operation. And the
service switching program 43 makes a selection to cause the computer that is
selected by the manual operation to execute the substitute-execution-subject

35 program (Steps #3-5).

It should be noted that, although Figs. 4A, 4B, 5A, and 5B illustrate
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35 first-layer program lib for the cranes stopped running, by means of a warning display etc., an
information window W1 shown in Fig. 4B is displayed (Step #1). An "End" button is displayed in
the information window WI. And a command to end the session can be issued (Step #2) when it is
determined that there is no need to take any actions after checking the state of each 5 computer in the
information window WI. [00741 If "End" is not selected in Step #2, the service switching program
43 proceeds to wait for an input that specifies the computer that is to be the subject of the process.
10In the pregantesabedémant wivichrshifayet coopuar<sie dtaproviaecend, thessao fixstlayer

computers 19, arq deéip89@&'!@%8&/@%{&0@%%01&@@9 GRS, SmPHIRTan AN N i Sratdaver

substitution candidate co uters, oné second-layer comp .and_one monjtoring computer 30 are

defined, or spERRBHETAS QotfpliEiaped BthgR iRy matensTRg %@ec@i’bﬁ@%‘j’é@?ﬁ%gram.

When the useisheciVés thefitsi-ijertoatizpligr ihdirfor thencoanesie theinformedionp wiedkow W1 (for

examplg, bysplacing tae meyse POIMILs ThiNe AR %%@%ﬁ%ﬁgmp H?%Hﬁh%h%f geénputer 10b
K ayed which 20 di

for the cranes, and clicking a mouse button), a selection window W2 is display splays
the computeP@#fiat can execute the first-layer program llb for the cranes, as shown in Fig. 5A, based
on the infornl@@®hl managed by means of the list of activated computers and in which the computer to

execute the first-laygypeegranslib fo1dbg Janes i3, 56lectelbyeadnanagkepeiafiondt 20)the

o R PR Sl R, LG sefestionavine i ie Aiptiipf R, computer
10 that is not tre Hrs?-fayer computer EB In Wlﬁcﬁ ﬁWG abnormal condition occurred, among he

first-layér cosapradnn1viadmiedid thefretvisrrsihingdresrmde dotHpt@rsubstialieas the
second-laye¢sampuiefep candi tetinosdernd omputenBatarc2displayecias thenfirdetateat can be

selected. Thads. g 3 peRdrecRYGhinapragAmih (SRiea" A ARenesino pRIIaAL A spafioured (o

be able to sélect one of these computers for executing_the substitute-execution-subject program based

on a manuar8pEtaiRh. W e $8RiCEAARRcHTg HroghH s AR H WRE BT oPE98ERThe
computer thhtisdetectdd Hythawmbnparepemtiomie eyecife by, stivstinesexgoutichadibject 35

prograqy (Steps #3iak) tShayie0e ARtetbiat)athouch Hes dAviR Sfvanthe B ibystaters
issues a substitute command for causing the second-layer computer 20 to
execute, as a substitute-execution-subject program, the first-layer program
11b for the cranes that had been executed by the first-layer computer 10b for
the cranes. Thus, the selection processing step is performed by the service

20 switching program 43 whereas the substitute command output processing
step is performed by the same program in accordance with the selection
information selected in this selection processing step in the above-described
manner. In addition, in light of the possibility that the first-layer program
11Db for the cranes that had been executed by the first-layer computer 10b for

25 the cranes in which the abnormal condition occurred did not stop running
properly when it happened, it is desirable to have the first-]layer computer
10b for the cranes physically disconnected from the network (for example, by
unplugging the LAN cable or by other method).

[0076]

30 After activating the first-layer program 11b for the cranes installed
in the second-layer computer 20 in accordance with the substitute command,
the service switching program 43 assigns the IP address, that used to be
assigned to the first-layer computer 10b for the cranes in which the

“abnormal condition occurred, to the network interface of the second-layer

35 computer 20 as a virtual IP address. That is, the second-layer computer 20

executes the first-layer program 11b for the cranes that is a
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an example in which information on the four computers, namely, two first-layer computers 10, the
second-layer computer 20, and the monitoring computer 30, is displayed in the information window WI,
the information window W1 may be able to display information on more than four computers, 5 for
example, by scrolling the contents to be displayed or by changing the page. [00751 When a user
selects Server 1, (i.e., the second-layer computer 20) as the substitution computer and presses or
click the "Confirm" button in the 10 selection window W2, the service switching program 43 issues a
substitute cenifRaRdfecratsingihebreenddgyentbayudenthtoseredtitathedinstiay@tiaogram lib for
the cranes, i@é}m@dbo%e&%gsg%ﬁr}g%g%% gE@é@h‘fﬂQ‘ﬁiﬁﬁéﬂbﬁ@'@%ﬁ@ﬂ%c&ﬁﬁnand

b
substitute-execution-subject pro ) e(g manyal, operation (mg[e specifically, the pressing

or clicking 18HB&taf3RF Y STERHBOEHE teﬁ“#?)(.{ s, HhdSs @R PR DATHRR 435ssues a
substitute catirmexddBr sddsing theredtanddaybr cuiilputer Peflrexdbeteacivation of the

substitufe-exgeytigDsUbIBEr PRI el h-iavel. FRGERBR AP SR e aramesdiablhsskbegn executed
by the first-layer computer O? fq\rNthe granes. Thus, the.s§lect|on8proce§?l|n .step {SJ)er]gg)r{ned by the
service 20 s%?ch%ﬁg]ﬁrggr%?ﬂ F8hy RS PE AR th e S REite RETHRAHI DUt rock s siHg SiEBs
performed binfhersatienpiogradntiereissoiufmreatiantfons sbsofrwirdaretivroseered Infis selection
processirllgb %@h@mﬁ@lb@yfcdﬁewibﬁd m@nm@ﬂqa%agmdqlﬁ@mé@f fite pespibitity dfathee first-layer
program lib for the cranes that had leen execute the,first- uter h 25 cranes in
which the abnrgrnfgyggn%ﬁﬁ%a&:cgri'f% %d)%r%t sctroapnréijsnr‘ﬁr}]ll &rt%%y%%%gn%%%%%%ﬁgg ﬁﬁlg desirable
to havéthe ﬁd@%ﬂ&@ﬁé@‘cé?ﬁ%‘t@@ld@bo@m@@&ﬁ%‘iﬁa;}é}@a;l&%oﬁﬂé@?e%‘kﬁhf{Wén’é%v%ﬁx (for
example, byprepuggingbditiaht calkernedun géhguenetbedyrita 761 30Asecanfigatied toebirst-layer
program I [Ql R GiAEROsialedh el EonasRAck RYB 6P FHRUIEE RO MaRso Hanc il g substiute

command, the service Switching program 43 assigns the IP 51(]1%5?5 , that used to be assigned to the
cord

first-layer cotABHEOTRF RS thicHAR U FH IANER REREHEF S nCORBhirettedHiESAefivork
interface of theesecprutayer{3bwilgdstes2p astanimgal e refdress dhanisntldeecansing/er
compufgr 2Q exeebiesi the frstdaysnreanm iRdentbeitsanesdhad igu RUpsiilsiareyacasign-subject

b s i SRS hats S o s g g oo

5 2180 POSSivie td assign'the virtual

IP address d#auianecfsthoigvhstiistercomansay adraciabatk sbmee-albabisgrdia #8¥8Che cranes.
From that peipifhiiiersenputensiniie dacdithecatohsVistpan exeliaitge AUothatabstitaté.e.,
transmit information to and receive,information from) the firsi-| ah Y d|IB fgﬁt&ge s executed
by the secoﬁ&ﬂ%”%&#" é%fra%r ¥ élr%%qer?ibﬁa%lg %%g & 'rsetﬁganggfI%%yam %E%r rt%e c?anes w%w{ll%b%ghad been
executdy byb[y,et he cranes to be executed as a

substitute-execution-subject program.
And the first-layer program 11b for the cranes executed by the

e first-layer computer 10b for

second-layer computer 20 issues an apparatus operating command to the
stacker crane 51 based on the task command data stored in the message
25 queue through the message queue program 44 executed by the second-layer
computer 20.
[0077]
In addition, when an abnormal condition has occurred in the
monitoring computer 30 and when the moniforing computer 30 is selected in
30 Step #3, the computers which can execute the monitoring program 31 that
had been executed by the monitoring computer 30 are displayed in the
gelection window W2. And the service switching program 43 selects the
computer for executing the monitoring program 31 based on a manual
operation (more specifically, selection of the substitution computer by the
35 user) (Steps #3#5). And as described above, when the user selects the
substitution computer and presses or clicks the "Confirm" button in the
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10 first-layer computer 10b for the cranes. In addition, while not shown, in the present embodiment,
the message queue program 44 is also configured to be executed by the first-layer computer 10b for
the cranes. Thus, if an abnormal condition occurs in the first-layer computer 10b for the cranes, the
message queue program 44 will also stop running. Therefore, a command for causing 15 the
second-layer computer 20 to execute the message queue program 44 as a
substitute-execution-subject program is also issued simultaneously with the issuance of the substitute
command d@éfﬁaﬁﬁéawﬂowawgs t'ﬂlfieS%eViQQc%WEﬁﬁiﬁﬂﬂg)%@Bg@ﬂS%Sis@Jﬂ”@ Sﬁcmhd-tl)ayer
computer 20, the substitute commang-for causing i e q g 4 een
executed Zo%yrfhfselflrs% Iaye n% n?or’ 1?)b tr?‘é ﬁégr]kers?%o%%e e%(&e%ﬁt%{g a{eﬁg] %omﬁﬂ%

r-com
substitute- e%@@ﬁﬁéﬁlsﬁﬂje@f%@grhy theAﬁhP#iéOf’t'Fé]tg]a‘iiEFBFHﬁFar?ﬁOI:lbﬁ\"éiitﬁéﬂ&?ﬁﬂ@%‘gi&cuted by
the second-iyaeeaip¥tenia msbiastanioppataianidoatigengrheaddorthestakengrane 51 based

on the IgsX SMRIad 4ig %Qéﬁdéiéeﬁlﬁéﬂ;%?? <23 BHEE I AUAR e MaTEagaieneRLo0ram 44

executed by the secon . computer 077] In addijtjon n.abnormal condition has
occurred in fHEMRIIARS r‘FﬁB FHBLH%?‘% %#ﬁ%l‘lihﬁ énhia&ﬁ 198 RLTREHEAR 30 Step

#3, the compuserdsshihidte eaeexscutsubiechanitgirqpiStrp# & lathdtStan B58n Bhetutedly the

monitoring Cg’é}lwét@fs’%%@éﬁlﬁ Pﬂﬁ%@@d&t%ﬂ?&%ﬁz{&n %méﬁw \é\(ﬁasmqmseémwtcﬂa@g program
43 selects the co @ éexecutln r&:%morm am 31 hased on a manuaéi)pcelr |on (more

specifically, e lgb?}%ﬁﬂ eraby eug%? i rmsg#%r R described
above lwhegtk been sstectdetebsu bhﬂtm%ﬁ@fﬁ}ﬁn@?faﬁé}ﬁﬁﬁeg@egbwm the "daermlbutton in

the selectioponifigim VWeeuihe Bestieceetichidnpragiarstiisseescusitiesubftopiggemputer 30, a
stop command for st |ng t@ﬁvm l}gn program. §l]%§f %gpagy t%q ”H‘HHQH@Q compyter 30, and
ca

subsequently, issues & secon on comman he monitoring proazam 5 31 which

had been e@&ﬁ@&‘b‘%ﬁe %Bﬁ?ﬂé‘iﬁﬁg ey ?chsﬂﬁ’@% Rlal CORBIERT 028U to be
executed byathe)s@bﬁhwtv@m}cdm@Laeccaaiaﬁu}ismmm@emomm:m&ndbjehe psegvare (SteeliBigand Step

#1). That is, é@ SeiaRCceSLEhing BEOQrﬁﬂﬂﬁl‘?@ﬁﬁd&%é@eﬁ@?ﬁﬁﬁ%&%@@%ﬁgﬁé&%%@nd
substitution mand for causing the mo Wﬁé?qég ogr m 31 that 10 ad been exe(i ;Eed l}% the

monitoring CEYAPHIMEE iFPRmERehe A '[I% O e O W R &
substitute-exexdwinrksirdedepeogfathe substitute computer (i.e., the computer that was

selected among the first-layer computer 10a for the conveyors, the first-layer
computer 10b for the cranes, and the second-layer computers 20). It is also
20 possible to assign the virtual IP address simultaneously with, or before, the
activation of the monitoring program 31. From that point on, the computers
in the facility control system exchange information with (.e., transmit
information to and receive information from) the monitoring program 31
executed by the computer selected as the substitution computer, in place of
25 the monitoring program 31 that had been executed by the monitoring
computer 30.
{00781
The service switching program 43 is configured to return to the
processing of Step #2 after the processing of Step #7 is finished. This is
30 because there are cases where, in the event that abnormal conditions occur
in more than one first-layer computers 10, the processing of Step #3 - Step #7
needs to be repeated by the number of first-layer computers in which the
abnormal conditions occurred. And the user interface portion can be ended
by commanding an "End" in Step #2.
35 (00791
Examples of the patterns of a substifute command issued by the
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After activating the monitoring program 31 installed in the substitution computer (for example, the
second-layer computer 20) in accordance with the second substitution command, the service
switching 15 program 43 assigns, as a virtual IP address, the IP address assigned to the monitoring
computer 30 in which the abnormal condition occurred, to the network interface of the substitute
computer (i.e., the computer that was selected among the first-layer computer 10a for the conveyors,
the first-layer computer 10b for the cranes, and the second-layer computers 20). It is also 20 possible
to assign tﬂ%é@@ﬂf%' é%ﬁﬁﬁiﬁ%spiiﬂgh‘ﬁﬁil%@lﬁiyd\él@%i@é@ﬁl@ﬁe,maﬁémmeeotd@i@somt@ﬂnhg(program
31. From thaf.point.Qn, the computets in the facility contr e inf ' ith (i.e.,
transmit info ﬁ%t%ﬂi%%%%?ggeﬁ%% orha |8n(§#r%r?1 %ﬁl%ﬁ%%éﬁa%%%@ﬁrﬁt%%igfg@%d%y the

h¥o

computer selberdeuchrrtabdiigiidnesraburefigptitelesdth rRfpFagr A that had
been execuigihbys thecaeniiiing Compeesant [BBT8hn abFused/imediviohingprsgiarnhe is

confiouied tg (gly1L 19 (G RIRGESSING bt Al ebmceIsia drsiard iyfimished This is 30

because there are cases where, in the event that abnormal conditions ocgur in mare than one
first-layer compResEhas, ]Pﬁél&‘%fc‘éé‘éﬁ?@%‘?%%gb% ﬁé@éﬂ%ﬁngﬁt%iéhggfe%ﬁﬁﬁgeﬁumber of

first-layer compwiershinthhighzihenaih comditommditions:odcisrexeAriddHeyuthe ineepiadd Fmtion can be
ended b):j?OéBm %@5392%0 fﬁfiﬂ'éi@%ﬁ@ﬁﬂﬁﬂﬁ%@%ﬁﬁ?g!e@_b@édva@gagsmﬂf@f axwﬁ?agte i
command issyed by the. service switching program 43 is described next wi erenceto Figs. 6-11.
Fig. 6 iIIustrﬂ%saréﬁﬁ%dﬁrﬁi%ﬁ ﬁ\gﬁfb@%t% SR u?é}%?gﬁ%]énté%tﬁgl %%v?ﬁ%?? of Fig. 3 as
well asiFig. 4redited Bh¥FighsAfiaslmiprsBompnteowdh dage thse @ amemdByaHEt Hif abnormal

condition ocguisHFAS eoliiditiavessemrdas bdedhaesdries, tthe Sssbialtiprogranplitdor the
cranes that had been executed by the first-layer computer 10b for the cranes in which the abnormal

condition ocCurred is executed by the second-layer computer 20. In the example illustrated in Fig. 6 as
well as in thémples illustrated in Figs. 7, 8, and 11, the message queue program 44 that had been
10 executed by the firit:|qyshoamputasd Gthiarshmcthaasyimwiicit the abmommsllcomiiionoccurred is

also execute -layer 2 ]&m i®a/ BIOWEA EaS6VhRI e ifrthg,event that
an abr)l(‘tg"rcma %%Iagl:%ﬁi%gg}gc?giﬁg&tﬁt eggrgctj fggr co%fp{%ter 10; (_){or the g\gnve)é%rs d the
0 pad

first-layer cofHStErYEaL O MBtEral. RE & ﬁ r ESTnPEEer20 I CafEBBRE ‘Ekettitéonly the
first-layer progrered|bdfaxtmbeanely; beeniest-llag dirsprageaprodiafol theormeesohedysienand the

first-layer progeam dibrtordP e canes el aie sbsitieyereaulipthauhiactintearprograhall i for 20
example, wh ntqﬁe second-layer computer %Qd geo_e§ gc%t?c?r\{% f};‘g{?”t rocessing povyer {gft to
execute botﬁ%fﬁet f’sﬂﬁ}ﬁ?ﬁp%ﬂ%aﬁ?ﬁf& PR ESATaY S aRd the firdrayer pragram ]glb for the
cranes2@ subsamEsxachennBubjeeconddarnc Ao B ubnsciad Wastkedit havsotdicient is more
important thapdhesether heuecrfhedirskdayes todiathd ar25ligrahe copuayorsl anfbtheldirst-layer
program 110, fol ifofenesid 0% ke TH9LP 2 SRognaererts egvenhibat aagbnomye!
substitute-execution-subject program can be selected to execute the program
that is more important than the other between the first-layer program 1la
95 for the conveyors and the first-layer program 11b for the cranes.
[0081]
Fig. 8 shows a case where, in the event that an abnormal condition
occurs in both the first-layer computer 10a for the conveyors and the
first-layer computer 10b for the cranes, the second-layer computer 20 is
30 caused to execute both the first-layer program 1la for the conveyors and the
first-layer program 11b for the cranes. In other words, when an abnormal
condition occurs in more than one first-layer computers 10, or when an
abnormal condition occurs in one first-layer computer 10 that execute two or
more first-layer programs 11, the service switching program 43 is configured
35 to be able to issue a substitute command for causing the second-layer

computer 20 to execute, as substitute-execution-subject programs, all of the
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occurs in both the first-layer computer 10a for the conveyors and the first-layer computer 10b for the
cranes, the second-layer computer 20 is 30 caused to execute both the first-layer program I11a for the
conveyors and the first-layer program 11b for the cranes. In other words, when an abnormal condition
occurs in more than one first-layer computers 10, or when an abnormal condition occurs in one
first-layer computer 10 that execute two or more first-layer programs 11, the service switching program
43 is configured 35 to be able to issue a substitute command for causing the second-layer computer

20 to execule, 29 SUDSUE:EXEC ISt BB RGO EXS: R Wy TskiavsLpiaarpmeet bihat had
been executed by the first-laye cqgﬁyter or com ute’éa[. 0in Whlilcr% éﬁe,ﬂtl)gé){gn%%coneqj%%% occurred.
That is, the SYRFEE TG EHIRY Ygﬂhﬁ ‘21?}??85%%&% B8 8B1E 16 Ssue 3 stibtitute command for
causing the seifchddgyeoesmpuidriscevligereddokesadip datifsvexe suhstibgis cemppegdms, all of
the first-lay%prog@mﬁé thathad keesexboried bydhpiitsirlay@iconiputeegeeamputers 10 in

which the abnormal condition occurred. At this time, i oagl-laye pierR04ags, pot have
the prod,sessfsnlb %\?v%%erga{ﬁﬁ%%({g 8‘>%§E%%E I‘c())t%r the irgsﬁgf%?fl%%%rgm%ielg}?}r he conveyors and the

first-layer progeaheds foraeikiad brathe frd 1o LOmPYieRds rmpus Abhibaicntaea for the
conveyors alshiheniisstdayéitiragrecutie forAbakiananaréfreéhe ceddndddyer tomipndean2Be

second-layeg co [ ISt . V he
first-layer pré%?g‘;}np ﬁwﬁ?éér@gg% égﬁglﬁ%%p?%ﬁféﬁggg "%;ie}%ﬁ’%ﬁ%& E)fgfilﬁlés may be
kept operatiR§o&vaR 3 ithefP5b n?ﬁpé’ﬁﬁaﬁ?oﬁ?gc £ ifpsE gﬁa%?%arﬁbtﬁzﬁs % 821

Fig. 9 showsmnasetivhgniesiimgvprethaofithedfiratilexstipedgrataydadomnigaertByetsdefined as
the first-layey sqipglitytiop- candidaieromputs e ash afwmbich sareaxrediecdreduce the lord

substitute-execution-subject program, 20 the first- r computef. 1Qa forsthe conveyor hich an
abnormal cdtitii %&84@%@%‘8{%@@%‘1 ﬂsﬁédst%{gae%cﬁ?ér%%ﬂ%éﬁﬁdﬁre%%}(%ﬁiBﬁ?ggéj]gc %)gram,

among the ffist-fhgeceonsyors 100 thtifastitarrr ipsemyar sldsdenithecsramesdas fpiers. In the
example illustgddnnig <8, thetradisshe daiiletie aipgranuddsthnd ndd been eperatad;asby the
first-la% r covgﬁ)grtleébmb fofri m:% cranes gnoﬁﬂy%ag%%%ma%gg%g%%%@i@d is also executed by

. TFig. 1

the first-layer compu &y 104 for the conveyors shows a case where, in the event that
an abnormal tion .
Fig. 9 shows a case where in the event that two or more of the

first-layer computers 10 axe defined as the first-layer substitution candidate
computers each of which can execute a substitute-execution-subject program,
90 the first-layer computer 10a for the conveyors in which an abnormal
condition has not occurred s caused to execute a
substitute-execution-subject program, among the first-layer computers 10
defined as the first-layer substitution candidate computers. In the example
illustrated in Fig. 9, the message queue program 44 that had been executed
95 by the first-layer computer 10b for the cranes in which an abnormal
condition occurred is also executed by the first-layer computer 10a for the
CONnveyors.
[0083]
Fig. 10 shows a case where, in the event that an abnormal condition
30 occurs in the first-layer computer 10a for the conveyors, the monitoring
computer 30 is caused to execute the first-layer program 1la for the
conveyors that had been executed by the first-layer computer 10a for the
conveyors in which the abnormal condition occurred.
[0084]
35 Fig. 11 shows a case where, in the event that an abnormal condition
occurs in the first-layer computer 10b for the cranes and in the monitoring
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30 occurs in the first-layer computer 10a for the conveyors, the monitoring computer 30 is caused to
execute the first-layer program 11a for the conveyors that had been executed by the first-layer
computer 10a for the conveyors in which the abnormal condition occurred. [00841 35Fig. 11 shows a
case where, in the event that an abnormal condition occurs in the first-layer computer 10b for the
cranes and in the monitoring computer 30, the second-layer computer 20 is caused to execute the
first-layer program llb for the cranes that had been executed by the first-layer computer 10b for the
cranes ig \t/)vi&gr(]ﬁmequ,m@hgor@ggmqweﬁoﬁp#@&asmeig;qmmm mowaﬁé tigae had ber(]en
executed by the 5 monitoring computer .30 in which the gbnorma ition r Thus,
with the 1‘aciﬁ't!1§}5 Zﬁ{[ﬁ s%?@%? n a?:hé%r %c{e}l\?vitﬁr%neeﬁr%%g(r%]tqe{%‘gga%%%n ,’%v%r?r %nb b%?)l?]mal

condition ocBust laxsve erprorent 196 rlet-Hyerceanmiuisr Sriushdheraherimabsendisiitor the
facility 10 apparatesesavravehieefinitosiapringdeathe3ddhat hassherhy:zekeeiihbylshsed on a

manual operation, whether to cau lb% dcﬂ%yarng tes afifhinganitqring computer 30 to
executegi[heIi!ilros]{)flﬂ03}%?%r(tznognr1 r%%fsﬁi%t gg’%@en executed by the filrst-layer computer 10. This makes it
possible to r a lowering in the operation efficiency of the facility apparatuses. And 15 by causing

the second-layer coffipuitemaftotlibefmditijocmyrdnspstentd) aichdaasa bl ivepndseade in the
facility contrg} system to.exggute the fishlaves Piegiamdd thatihadikesneexecuigskbythglirst-layer
computer 10_in which an abnormal condition occurred, a facility contrtol S§St8{31 n bf% clavided in
which the cdS S i¥etaciRfrRRFe @du%%??%fﬁ%%o[ﬁlé}%aﬁyg EmB0 iment‘(é? (P . 1Y the

embodimentgpsrhbestauecpreventedpfomastoppinipdd thevhrisabeesseelobypreteaing portion is
configured tg fig ablg forsslochrdistbeario cataalbe arernckigiesconiduley@dsnepatsie single 25

substitute-execution-subject program., Howevyer, in place, of this, Gonfi g.Qre a
plurality of sﬁlﬁ)g L %ﬁﬁlﬁwq(gﬁtﬁé%te ﬁ%@fgrﬁgeﬁ%?%%%nggt q%g%gﬁggrg%%g%?&%%tyaof first-layer

computers leeematesestiies thy fithel st rsarerpariatan doricHn kst RSP antthe plurality
of first-layer garapu@ts #eriargnlnetha phosiitionldieiayer pfdbeafasilityenp Mrakesesicdy one
first-layer copn Egt%rs%gga@Heage%%ﬂﬁtg&?egomlﬂﬂtgfc%s651 6 NIERbIRYEHERMIRhA). Hie selection

processing portion may be configured fo be able to select which one of the plurality of
substitute-eXebifibhasBlead® B 5tk Eu%‘&ﬁbgytﬁgnstéeiﬁaﬁ rt@oﬁ%ﬁf&‘ez@&ee Fig. 7).
35[0087] Thé fettiaying pegnmmes Potkidid by hdeptaugthisddrfigheafivst- arrmeemputarWograms
that are of highenipRosiangs g thg1opsiatiopobiiassisen andIRpasHBR P JpeRiNaRaArsce among
T L e USROS o o er mporence
20  [0086}
[Alternative Embodiments]
(1) In the embodiment described above, an example was described in
which the selection processing portion is configured to be able to select
whether to cause the second-layer computer 20 to execute a single
95 substitute-execution-subject program. However, in place of this configuration,
when there are a plurality of substitute-execution-subject programs (for
example, when there are a plurality of first-layer computers 10 that execute
the first-layer program 11 and an abnormal condition occurs in the plurality
of first-layer computers 10, or when a plurality of first-layer programs 11 are
30 executed by one first-layer computer 10 and an abnormal condition occurs in
the first-layer computer 10), the selection processing portion may be
configured to be able to select which one of the plurality of
substitute-execution-subject programs is to be executed by the second-layer
computer 20 (see Fig. 7).
35  [0087]
The following becomes possible by adapting this configuration. When
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5 second-layer computer 20, processing load on the second-layer computer 20 may exceed the upper
limit of the processing power of the second-layer computer 20, which may lead to a concern that the
processing speed or processing efficiency of the second-layer computer 20 may deteriorate. When
there is this concern, a program of higher importance can be selectively 10 executed at the user's
discretion. This allows the second-layer computer 20 to execute a program of high importance among
the plurality of substitute-execution-subject programs while reducing the deterioration in the
processing spged g&@gwg;&ﬁ@rﬂlﬁﬁﬁ@@y ofi iR Seeansi-ayes CoMMHEesRRalhi0F8the  (2) In

the embodiment describged above, an ex le was. described in which, w the. s itute.command
output process%%%n%or%ﬁ is%ﬂcé%r%n%ﬁbs%ﬁu é)vgg%'nrﬁ?rpdo,rgas?gé c%r‘ﬁ%%d?g‘%l ?}13%32:&0% e

first-layer corvhaler e iseradian sithieRt FFeETARRE pdtldh othnkhe Rreswins oxBighed by the
first-layer cofppietatitén avhichlan pbogrmakcofdiiwaroémpredatieglace aftbintmhfiguretion, the

system may be confj e first r igplays the
result of the %%gci@nigg%}[%%d@gqu%%thygr%%%gr%é?? g’s%rqi)gé?j% ov&eégfég@r%?ggﬁescribed in
which the m&88ges§eeddBrogpt it Alidhe PROCRISIRE Iwgﬂrégsfg%iéﬁﬁﬁlﬁ)%ﬁrst-layer
computers arshtpaisac@id-lahérkcamputbraal tdeatifpingeinfothvaticheopetayshaexamaigenf data
among these, campyiers kaged SnJhenlP RUdresmAddhipie A0 daai e idernatigm dake over 30
command for,causing the second-layer corgfuter %’:fﬁ%ake over the IP address theelt v%?éefls&gned to

the first-layeFER pitetd® FYRCRES oA WRER AR AR FEOMERBHBLEL SR e ArctiaYertomputer
10. In plice ektoistedrtigratisarihdisrsetnge Ghinallnrogrte second sy eoedigmetero2dde host
names as idgRiifving inforpasignia reliy thestxchanaa-ahiata among 3xHesphomptiersbased on
the host names, a0l 0 1seue A IISAIHANG SHRRANE WAL L COREMAN (GRS I
second-layer computer o ) )

the processing speed or the processing efficiency of the second-layer

computer 20.

15 [0088]

(2) In the embodiment described above, an example was described in
which, when the substitute command output processing portion issues a
substitute command, a stop command is also issued to the first-layer
computer 10 in order to stop the first-layer program 11 that had been

20 executed by the first-layer computer 10 in which an abnormal condition
occurred. In place of this configuration, the system may be configured to
check whether the first-layer program 11 has stopped and displays the result
of the checking.

[0089]

25 (3) In the embodiment described above, an example was described in
which the message queue program 44 is configured to use the IP address
assigned to the first-layer computers and the second-layer computer as
identifying information to relay the exchange of data among these computers
based on the IP address, and to issue an identifying information take over

30 command for causing the second-layer computer 20 to take over the IP
address that was assigned to the first-layer computer 10 in question when an
abnormal condition occurs in the first-layer computer 10. In place of this
configuration, the message queue program 44 may be configured to use host
names as identifying information to relay the exchange of data among

35 these computers based on the host names and to issue an identifying
information take over command for causing the second-layer computer 20 to
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take over the host name that was assigned to the first-layer computer 10 in question when an
abnormal condition occurs in the first-layer computer 10. [0090] In addition, in the embodiment
described above, the service 5 switching program 43 is configured to assign, as a virtual IP address,
the IP address that was assigned to the computer in which an abnormal condition occurred, to the
network interface of the substitute computer after activating a substitute-execution-subject program
installed in the substitution computer in accordance with the substitution command However, in place

of 10 this copfigh RN HE S8F iGeBMICING Y adEIEh4S tBahbFieoniigreddmpaediont hname as

identifying information and to assign the.host pame that was assi . irbwhich an
abnormal c%ﬁgﬁ%&%?ﬁéﬁg é)rsnt}g%tlct%éﬂ gé%p%%%?résﬁlélr jlc;%i%%"%gégé}%lﬁgém te-execution-subject

program inst8M8@ln the substitution computer. 15[0091] (4) In the embodiment described above,
an example was illugfrateddtiohich shetBubsiiiuiie dionmandeeutpbi dradessing fhertieersicenfigured to
be able to output the second substityti %gﬂ:@ for eausing the monitesing program Stpthat had
been eécu?gglﬁ%/ﬁfﬁgs r%%gﬁgﬁ‘rglg%éé%%%eﬁl 0 w? %%ﬁs%éﬁmfﬁﬁrmal %%%%@ oc’{cjéi[red, to be
executed ast@rese dha kit aslened doothe B oG NV RISRR 2 AR mand
output processiigrpdytiortlnayebeadnfigiendd ceonf ¢ loassbsticuteorioingerafremnadivatibegexecuted

as a substityfe-gxeciigpssubiectRearam 1209 aaah!n fhessmipdimentdeseibadiabove, an
example was illustrated in which, the f%ﬁger Eﬁ%{gms 11 issue app tugvo elrgtlrlg %o(r)’rfmands to
the apparatGSEHFEHARs B8R EN (0 WIOH UL ARG RISt o of & transport

operatidn bythifaciitfigppatiaas the sriviceDsw vehirgitsogame4Fsmay o ropBantadiiat is
assigned to {38 3pRAANESACHMLRNBF ROl AR faatibnapRAradussiighteleshove st ahaport
operation of the article B,,in order to operate the facility appar. om the
transport iniﬁ%ﬁ%g’gﬁ?&? (f(()i g%ﬁﬁ%pggﬁlga%%]f 6%5%%#%}1 s c%%r%%%f}gg%?a%%&% %ﬁ%ﬁhi@

configuratioithe cewhigifstion sempBEeAdasten RSiHabiRgomn S HATHExS IR E1 WERkeen or
among the 3a-fisstiayeispsy@msthé subbtitatamappasates.controller C reports

15 [0091]

(4) In the embodiment described above, an example was illustrated in
which the substitute command output processing portion is configured to be
able to output the second substitution command for causing the monitoring
program 31, that had been executed by the monitoring computer 30 in which

20 an abnormal condition occurred, to be executed as the second
substitute-execution-subject program. However, the substitute command
output processing portion may be configured not to cause the monitoring
program 31 to be executed as a substitute-execution-subject program.

[0092]

25 (5) In the embodiment described above, an example was illustrated in
which, the first-layer programs 11 issue apparatus operating commands to
the apparatus controllers C such that, when an article B arrives at the end

“location of a transport operation by a facility apparatus, its article ID is
transmitted to the first-layer program 11 that is assigned to the apparatus

30 controller C of the facility apparatus that takes over the transport operation
of the article B, in order to operate the facility apparatuses one after another
from the transport initial position to a transport target position in task
command data. In place of this configuration, a configuration may be
adapted in which information may be exchanged between or among the

35 first-layer programs 11 such that an apparatus controller C reports
completion of an operation by a facility apparatus to the first-layer program
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completion of an operation by a facility apparatus to the first-layer program 11 that is assigned to the
apparatus controller C, and such that this first-layer program 11 transmits a transport start request, for
causing the transport of the article B to be started, to the first-layer program 11 that is assigned to the
facility apparatus that should be operated next. 500931 (6) In the embodiment described above,
an example was illustrated in which, the first-layer computer 10 issues apparatus operating commands
to one kind of apparatus controllers C. However, in place of this configuration, one first-layer computer

10 may be copnfighsedito issiieaRP AR IVEORGBHRLEE CURIRANES 10, W@ Qr stele kingls ehrpparatus
controllers Ag_fégmple of suchlfotnfi u%g%namﬁ%ge one g%&\l/vpigg orél to?(()arficggsi'gilsaﬁ[l rﬁ?é'nputer 10
is provided e c‘ﬁ’ftf CERLSP s.yste]r"r‘cil Sreontro Ing fhe opera{lonsqo%t e facility apparatuses of the
warehouse HB&RRPIBF @f(&h@p?é‘ﬁ&]@cﬁei?%kﬁwé‘éaslﬁ?dhéosf&%@réﬁél%ﬁmé%\}éy&é%ﬁ and
sorting carriagefza@deis tHdb ¢ty cqifipunacd ithihisshhauldese thpehitiethyexcomputer 10 would
transmil;sco q&ﬁgs sequentially to the stacker crane controller 51C, the storing-and-retrieving
conveyer controller ZGZQC and the sorting carriage contrqller 50C in accardance, with a co&wmand in the
received task comm&Hd Bt emhsganient de(%%?ﬁ@@r‘ﬁ%éﬁﬁw%?@é’%ﬁrm EARE Mcility
control systenhidfliheher dhamt]aymantion pretsld ctisect u sipgea aardigpeatitim gvherentaerdorivol system
is applied tooql@@tﬂhym@qm&s HowveyRE D @lagewt s cRnfigeEatiomil Salaenessile to apply
0

the facility control system of the 25 present invention to, for example, a production line. That is, the
facility appafatfi y ﬂge\ya?ﬂiﬂglb?%ﬁlfgig}?&&ﬁc%%ni %Hﬁeﬁry%ad%ﬂﬁe% freEI8PEF LB fputers 10
may bé&onfigmatandsdnaiyectios apprer indeorfratiparausaceniobetse@plrtoastflthelroduction
devices. ThegerQiRyeF A9MPHISY 3 oAy be fontiBusaliemeanagel ipnasper SRtBfarmation of the

entire production.facility. And gach. task reqyest ma a produgtion request f rticlg.in the
production fgé'ﬁlg}’)_}.c?ﬁf!)gélﬁl © %f ﬁ% et ﬁﬂﬁi%?%é%t%&“f?f%&&%%&@%f %‘%(%%%%gwiﬁ%ﬁmstrated in
which the cdiasHiicappRrRtEsas aféhemrysheres R nENMRHTP Ras9sksp SKTIEAR to perform
communicatibe Usidgil SBAR: dtweNery therinveationds, nankiniettingsuetrtiagkguiddiortEor example,

the netyork 0 4S: radl ition, an
originatly%orotoco ca%&@%%%gﬁj%gﬁg%%ﬁo%%%g %%}; %%%W%gpﬁﬁ%ﬁ%d?ﬁ%%mgm
1

described alS8EANERanTERARRE ML AR d HRE WHIRRERE fiFSRHS er Ol r th8%ranes is
caused to extoringhmdresseigeiqge serpregprnectatrbldere I Cthemdy dhosostnog lindrethgesuch
configuration,Ger Axamye; hemessaasavauePregiam Ad Nanhbesniisyigdobamaxesated by
other first-layer computers 10 (such as, the first-layer computer 10a for the conveyors, etc.) or the

second-layef @ ?uter
20 [0094

(7) In the embodiment described above, the facility control system of
the present invention was described using a configuration where the control
system is applied to a distribution facility 1. However, in place of this
configuration, it is also possible to apply the facility control system of the

25 present invention to, for example, a production line. That is, the facility
apparatus may be various production devices in the product line. The
first-layer computers 10 may be configured to manage the apparatus
controllers C that control the operations of the production devices. The
second-layer computer 20 may be configured to manage transport

30 information of the entire production facility. And each task request may be a
production request for an article in the production facility.

[0095]

(8) In the embodiment described above, an example was illustrated in
which the communication lines L are configured to be a LAN having a star

35 topology and to perform communication using TCP/IP. However, the
invention is not limited to such configuration. For example, the network
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10 20. And as such, the computer for executing the message queue program 44 may be selected as
desired. In addition, in such a case, when an abnormal condition occurs in the computer that executes
the message queue program 44, instead of causing a substitute computer to take over through a
substitute command issued by the service switching program 43 as 15 illustrated in the embodiment
described above, various configurations may be adapted, such as causing a predetermined back-up
computer to take over. [0097] (10) In the embodiment described above, a configuration was

adapted in meBi&%&gﬂ;nfms!axsr soppHissARon iR apess PiysicalbteBliseannegiediom the

network when_an abnormal condjtion occurs, in of the pgssibility that the first-layer program lib for
the cranes tASERHGHEEH St @W‘fﬁ%ﬁjﬁ@i’- th%ﬁﬁ%fgf) efég%o@awéozc?ﬁ hicph agn abnormal
condition octR@A did not stop running properly. However, in place of this configuration, a
Cﬁnfiggra_tion may bedaniRe dmibifi (WheTe & THESEPYGS, %gdi@ﬂ@ﬂp@é%a%ﬁ}jﬂn_%ﬁf}?ﬁe@@ﬁﬂons as

the substitute command.output processing portion issues a substitute command, it alsQ issues a sto
command to“fﬁécr#rstg%g/%%ségl% Ut T(?%g%%dg(??fofgfo%%%é: st a;llsér?g%sggr_%mof %gg%(:%té% by the P
first-layer coP@RRaEE GLCHRBROEH aBndimBleBRBsTo i b duveatiandimaot. Arrtemtyiechiedt system
comprising: bawfRpRabs cBoirodgnihplaoniiols aewpermtiquaia facigmappamiusay ba first-layer

ter th figs-| IFSHing. ' th
computer A} KBS &R IBYEIREOIM LR SHiRg Ay apRaaaRe AIG carmend [or the

facility apparatus e apparatus contro yer computer is_gssigned to and for

managing an it GREPARIRRSEAT JOR o ERf AP BaYFSs SHSrFhilRG SPer ther¥Bh SRR ERhtroller:
a secondl-layzer. cambatesticht ekecutey ateedbndimpatingdilmmiessgdngatagkegramadd to the

first-layer computgl il QEderdo,62us6,be. fasiit ARRAT 2SS IEeELIQ PPRERS A laBl seatiast to be
operated in 15 agcordance with tl%e task reC}uesélwhlch IS H%re% est for an operation that |si]§o be
accomplisheP B oS A5G theT ARy UPBAFSTLE Ah 5P WG l&%é‘%%@%ﬁt B AR IFARIE related to

the task request besieadnafecapeiation revbistitute feeywippatatuskanersittethiongheafirst-layer
computer; cRamietized dynada selection Presessiiy RerarsthakwselBilE hnsrean adsanial
operation, wheiher ip qausedhe sacond ayeromputar i execuie e stiaveL prsgram at had
been exécuted By the Tirst-layer comppl%:ér, when an abnormal’ condition 0CCuts In the first yer
computer; akeiB t’é"ocﬁﬁﬁgbﬁ% GG Roedpigtrainsd haskissp sempabey b take e¥mand for

executing, afpa®ubstitute-execution-subject program, the first-layer program that had been executed
by the first-layer conpyyar,i pyihigh, NG ARAL TRaL FHAUAR P& CHEE i guration was adapted
in which the first-layer computer 10b for the cranes is physically
20 disconnected from the network when an abnormal condition occurs, in light
of the possibility that the first-layer program 11b for the cranes that had
been executed by the first-layer computer 10b for the cranes in which an
abnormal condition occurred did not stop running properly. However, in
place of this configuration, a configuration may be adapted in which, when
25  the service switching program 43 that functions as the substitute command
output processing portion issues a substitute command, it also issues a stop
command to the first-layer computer 10 in order to stop the first-layer
program 11 executed by the first-layer computer 10 in which an abnormal
condition occurred.
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wherein the substitute command output processing portion is configured to output the substitute
command in accordance with a selection 30 information selected by the selection processing portion,
and wherein the second-layer computer is configured to execute the substitute-execution-subject
program based on the substitute command that the substitute command output processing portion
outputs. 35 2. The facility control system as defined in claim 1, characterized in that the substitute
command output processing portion is configured to issue a substitute command for causing the
second-layer computer to execute, as the substitute-execution-subject program or programs, all of the
first-layer program or programs that had been executed by one or more of the first-layer computer or
computers i 18 the abnormal condition occurred. 5 3. The facility control system as defined in
claim 1, characterized in that a plurality of the first-layer programs are executed by one or more of the

first-layer computar 01t GRS Syitaaiaibihiaselgetion processing portion is configured to be able to

10 select, as the substitute-execution-subject pragram Q rams . Of t u I'E:I'- the

first-laygt'[r programs ﬁ%t?%%%%%‘ﬁse%gﬁ é%f%{/) éir%eorc %{g?é(f(% the f?ﬁﬁ%ﬁ%ﬁc&%%tg %rlcf:%mputers in

which the at#RRB¥AtESNdition occurred, and wherein the substitute command output processing

portion is 15 configusefirst eyabledminstir almbstitcietcom fiestdl foreeausigaatefse donddayer

computer (0 xeale IS Rt g RGHIRRURIP PhR R Qi aRIpMS ld s ppar sRlected by
po

. g 1 .
the selection processin lon. . 4, The facility control system as defined in one of claims 1-3,
further 20 cditPHIHET %la%@&f@%f&&%%iﬁ%n&?ﬁ% ‘fﬁé”tsﬁé%@%dggﬁaa% % HERPEEIR AN and data
for the tperatjmratsuit vemh uiddte Fhaigeapherfitstd dyameomithed faon thkeseppadatyer
computer, whgkeigiiae; buffer processing portion is configured to relay an 25 exchange of the data
between the first-layer %% r and the secon -Iai}/er computer basedd_ ai%%ntifl)gglgainfckrorPation
assigned to each of thé - t@é?%oﬁ?&ﬁ?& ghd17é SEESH ‘?Féyaersgg?ﬁlpu e?’, AnB Wherein the
substitute cosmming] aumpek pavesend portlon firsbhaercroRsdas i RIssERInGMANtEGon take
over commangRE3Gippusittihesndend-layepereruter tasiakequestheddeatifpamieidrimation that
had been assigned to the first- r cpmputer j igh: iti CLLT ore
outpuifa it SUEEhe Camhana DAt R S e e 1.0
further 35 Cdﬁ@%#@pmpllshed, by operating the facility apparatus, and for managing a

result of a task that is related to the task request based on the operation

result of the facility apparatus transmitted from the first-layer computer;
characterized by
20 a selection processing portion that selects, based on a manual
operation, whether to cause the second layer computer to execute the
first-layer program that had been executed by the first-layer computer, when
an abnormal condition occurs in the first-layer computer;
a substitute command output processing portion that issues a
25 substitute command for executing, as a substitute-execution-subject
program, the first-layer program that had been executed by the first-layer
computer in which the abnormal condition occurred;
wherein the substitute command output processing portion is
configured to output the substitute command in accordance with a selection
30 information selected by the selection processing portion, and
wherein the second-layer computer is configured to execute the
substitute-execution-subject program based on the substitute command that
the substitute command output processing portion outputs.

35 2. The facility control system as defined in claim 1, characterized in that
the substitute command output processing portion is configured to
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a monitoring computer that executes a monitoring program which collects and displays information on
an operational state of the facility apparatus from the first-layer computer or the second-layer
computer, wherein the substitute command output processing portion is configured to issue a
second substitution command for executing the 5 monitoring program that had been executed by the
monitoring computer in which an abnormal condition occurred, as a second :
substitute-execution-subject program, and wherein the substitute command output processing

portion is copfigured i9 issugdhesesend subsiitiinn cRaMBasKHIOe-seapdiayes dL:cateputer
based on Se|eCtI%[’l mforgn n selecte% by th selectlon%%roces&ngggortlon. 6. T f@f:ll%econtrol
[ar

atjo
system as d&finddn §H S&#&’r&?ﬁﬁ%‘%& AR RRIE, e TR AT 54 I GTAIRY OF the Tirst-layer computers
are providedixshdagiermuegranoss preseains thpshashiineme earainsibeane 9 pptidhssiitution

candidate cgppuigyeih¥maitereatisiirusshsiiiehtsechtichavbiaal poaghisionwbereiedhe selection
processing portion Is configured to be able to 20 select one of the first-layer computers, that are

defined"as the first-layer substitution candidate computers except for the first-layer computer in which
the abnormad-cBhaifsAlacerrsaoksy stera ah dehaed Batlrun techasact b‘?o%’r%‘:n based on a
manual operation. 25 gldragiteailftyheofitrt hyste magrdefisedtinearewsbdldiynere 61 characiérized in

that the faciI{tl;{eaﬁpﬁtﬂ%]@scgﬂlﬁ[%gemﬁgtgﬂjce in a distribution facility, wherein the
' d

first-layer computer is_configured to manage the 30.apparatus controller that controls the goperation of
the article transport HRAEED th%ﬁ?i?&ﬁﬁ%é@@%%ﬁdﬁgy%?r&?ﬁp{ﬁe@@%% i urgé)d % "r%"bgﬁa(l%gge article
transpaot infeeleationsftndrmbstitaidistioatitnapiliygcimtogram ohipregramestsRasb 0SS a

transport reqyigsh iRt BRiciR-4R-ThgPslisEawionHaehibd been executed by one or more of
the first-layer computer or computers in which the abnormal condition
occurred, and
wherein the substitute command output processing portion 1s
15 configured to be able to issue a substitute command for causing the
second-layer computer to execute the substitute-execution-subject program
or programs that is or are selected by the selection processing portion.

4. The facility control system as defined in one of claims 1-3, further
20 comprising:

a buffer processing portion that relays data for the task command
and data for the operation result communicated between the first-layer
computer and the second-layer computer,

wherein the buffer processing portion is configured to relay an

25 exchange of the data between the first-layer computer and the second-layer
computer based on identifying information assigned to each of the first-layer
computer and the second-layer computer, and

wherein the substitute command output processing portion 1is
configured to issue an identifying information take over command for

30 causing the second-layer computer to take over the identifying information
that had been assigned to the first-layer computer in which the abnormal
condition occurred, before outputting the substitute command.

5. The facility control system as defined in one of claims 1-4, further
85 comprising-
a monitoring computer that executes a monitoring program which
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8. In a facility control method using a facility control system having: an apparatus controller that
controls an operation of a facility apparatus; a first-layer computer that executes a first-layer program
for issuing an apparatus operating command for the facility apparatus to the apparatus 5 controller that
the first-layer computer is assigned to and for managing an operation result of the facility apparatus
transmitted from the apparatus controller; and a second-layer computer that executes a second-layer
program for issuing a task command to the first-layer computer in order to cause the facility apparatus
required to RENGESS aa@éladgi]ﬁ%% t%ﬂg@p@gfgﬁd&% Hhaegerdangelvithibe t;fslg}{gqmsligyhich is a
request for an operation. that Js to.be, accomplishe opgrating the facili s, and for
managing a%ggff% 8 %‘s)f(ntﬁ% (ljglfse‘iglagde {08&%R%E¥8§%§t %gggg 2%8{%%0%%% result of the
facility apparatus traW&enese fibe thebatmse copmminsh: HREPIIIDHRSREBIB e PRYTEmpising the
following stepmthabasé 1t parsasmed bycthaifasilbgitontiohsystemand doselextiomtprgedhsing step of

selecting. based o0 A mMAL SRCERIRLANBUIA (B LaNSR B SRCINMIRNR S BAM I cxpoute the

first-layer pro%;am t een executed by the first-layer computer, when an abnormal condition
occurs in th&fishayera®mpuidReEaadubstid Hﬁﬂnanooﬁiﬁﬁ{ﬁ%roceﬁing step oﬁ%%ﬁﬁg a
substitute cambzaittforeaxeating sabjecubstgmensxaslition-subject program, the first-layer program

thﬁt had _bein eX%CL&ﬂQePéﬁmetﬂ@ﬂ-mﬁaw%@ﬁi&wﬁwhah%@ngfmaégﬁa@ti%m{fwrr@epl; and i
wherein in the sybstitufe command output processing step, a 25 substitute command; for causing the
second-laye?%ﬁ%ﬁf‘e‘i{ tBOe}(g(?&ftegh‘fe i%ﬁﬁ?&%%%%&% rﬁl-scl?@né%fi deég%:oar%ﬁ% Fé‘ascl?elz%ligagggordance
with selectiorpinjonteationsedlontedlretimsautontipoceaisrig ey Ll TeleddemtyosaaBMEg method
as defined ip,glalign8, characterized in that 30 in the substitute command output processing step, a

substitute command is issued for causing the second-layer computer to execute, as the
substitute-execution-subject program or programs, all of the first-layer ;irogram or praograms that had

been executedBiedaeibityrsratepkrzsiam asalednge e rae Airlsimesivviiiarare HERd Mal

condition ocghgied. 35 10. The facility controlling method as defined in claim 8, characterized in that

a plurajfy of the first; gy, pIAg AR AR XAGYEI AR Ao AbadISAKE sORmRY Y O
computers, wherein, in the selection processing step, a part of the %ralﬁ%;f the fﬁrstté;éa er programs
that had bedR®rexeE ke diFsh 8?%8‘?3181%?@%@%3%@6 paferBSEoATS R IHIRR  he
abnormal cordiifidatecuroatbistsetecthd ascthe sutsstittre e catibatBubsexpeogromsabpeeyrams, and

wherein, in thesphglitute command output processing step, a substitute command is issued for

causing the Second-layer computer to . . .
g W ergin e seiectlon processing portion is configured to be able to

20 select one of the first-layer computers, that are defined as the first-layer
substitution candidate computers except for the first-layer computer in
which the abnormal condition occurred, for executing the
substitute-execution-subject program, based on a manual operation.

25 7. The facility control system as defined in one of claims 1-6, characterized in
that
the facility apparatus is an article transport device in a distribution
facility,
wherein the first-layer computer is configured to manage the
30 apparatus controller that controls the operation of the article transport
device,
wherein the second-layer computer is configured to manage article
transport information for the entire distribution facility, and
wherein the task request is a transport request for an article in the
35  distribution facility.
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10 execute the substitute-execution-subject program or programs that is or are selected in the
selection processing step. 11. The facility controlling method as defined in one of claims 8-10, further
comprising, as a step performed by the facility control system: 15a buffer processing step of relaying
data for the task command and data for the operation result communicated between the first-layer
computer and the second-layer computer, wherein, in the buffer processing step, an exchange of
the data between the first-layer computer and the second-layer computer is relayed 20 based on
idec?tifying ;@Pqﬁégi%@ﬂﬁgn&%@ﬁaﬁbﬂiéﬁedﬁﬁhﬁaﬁef&ﬁm@%@mm tbgsseeoiddyer camputer,

an wherein, in the suhstitute mand o t processing s ' ifying, i 1ation take
over comma?‘%p%r%gﬂsecf o lé%u%‘-fn%%t e %%12% r?%%ﬁ)a%y% ro%g(rarn%p%g%glr t%? %I?eﬂgg/%ﬁk%ﬂli%e%%%%nformaﬂon
that had bedirstlagsigneampyteriithahyerearfsitar Brahlen theRIoRsAMafosn B Gcditred, before
outputting tf@@ﬁg&ugeop@majgdcob&mﬁm féstlitheofitedlityg appthedies defihechippaatofsclaims
811, characisipemil il coledadiyrantiph i Mg g eadimanidngsamauer that

executes a monitoring program w ects and displays informatign_on an.operationa) state of the
facility appaPREEAHAM #5SRHst0byBe Bt AHPHALER AT gﬂi‘@ﬁ%geﬁ’g%?riﬁ e substitute
command outputtrpitzaessing stepsearceddag3s sobgtitdton dorhnexedusdssedsispadalantivg the

monitoring YragEaghihgnadiagepaguies i 1he movieMa sRIRRYtesipwWhishiavAlaotmal

condition occurred, as a second substitute-executjon-subject program, and herein, .inthe
substitute C(ﬁ%}’ﬁ&r{l‘ﬁ% ?ﬁﬁﬂﬁ@é&%ﬁﬁ%ﬁ%?ﬂ%@&%ﬁﬁ%ﬁBsst?tgggn TS ité\éls0 _ l;%é% 1%(gdthe
second{]ayem:ampmms'@dtbrthes‘é&éktm#ﬁé’ﬁmﬁﬁéh iR aRArpSHOLaR ARST PRoEe Ry step. 13.
The facility Garisqiling.RoaipoidReddsfivpdriatame wickaisiist§-dgpsharastenizetbintiata gingsplurality of
the frstlaye; COMPHITL A0 ARKIMR MRS I BRE VLR RYGHRT: WHSIRTOA e dPeabahe
first-layer computers are define

result of the facility apparatus transmitted from the first-layer computer;

the facility control method comprising the following steps that are

15 performed by the facility control system:

a selection processing step of selecting, based on a manual operation,
whether to cause the second layer computer to execute the first-layer
program that had been executed by the first-layer computer, when an
abnormal condition occurs in the first-layer computer;

20 a substitute command output processing step of issuing a substitute
command for executing, as a substitute-execution-subject program, the
first-layer program that had been executed by the first-layer computer in
which the abnormal condition occurred; and

wherein in the substitute command output processing step, a

95 substitute command for causing the second-layer computer to execute the
substitute-execution-subject program is issued in accordance with selection
information selected in the selection processing step.

9. The facility controlling method as defined in claim 8, characterized in that

30 in the substitute command output processing step, a substitute
command is issued for causing the second-layer computer to execute, as the
substitute-execution-subject program or programs, all of the first-layer
program or programs that had been executed by one or more of the first-layer
computer or computers in which the abnormal condition occurred.

35
10. The facility controlling method as defined in claim 8, characterized in
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10 as first-layer substitution candidate computers that can execute the substitute-execution-subject
program, wherein, in the selection processing step, one of the first-layer computers, that are
defined as the first-layer substitution candidate computers except for the first-layer computer in which
the abnormal 15 condition occurred, is selected for executing the substitute-execution-subject
program, based on a manual operation. 14. The facility controlling method as defined in one of claims
8-13, characterized in that 20the facility apparatus is an article transport device in a distribution facility,
wherein the ffigt-layer computer is configured to manage the apparatus controller that controls the

operation of the article tlran ort hﬁe?r%g]é;[sh%er %s%clggquealg &Qrg%%}%r '%SP%Q}#% to

manage article transpgrtl erein the task
request is atk@wﬁ@”éﬁfh@tﬁfe@@%?ﬁ@érﬂélé%%%%ﬂiﬁ ﬁﬁ?ﬁ’acmtf he selection processing
step, a part of the plurality of the first-layer programs that had been

5 executed by one or more of the first-layer computer or computers in which
the abnormal condition occurred 18 selected as the
substitute-execution-subject program or programs, and

wherein, in the substitute command output processing step, a

substitute command is issued for causing the second-layer computer to

10 execute the substitute-execution-subject program or programs that is or are
selected in the selection processing step.

11. The facility controlling method as defined in one of claims 8-10, further
comprising, as a step performed by the facility control system:

15 a buffer processing step of relaying data for the task command and
data for the operation result communicated between the first-layer computer
and the second-layer computer,

wherein, in the buffer processing step, an exchange of the data
between the first-layer computer and the second-layer computer is relayed

20 based on identifying information assigned to each of the first-layer computer
and the second-layer computer, and

wherein, in the substitute command output processing step, an
identifying information take over command is issued for causing the
second-layer computer to take over the identifying information that had been

25 assigned to the first-layer computer in which the abnormal condition
occurred, before outputting the substitute command.

12. The facility controlling method as defined in one of claims 8-11,
characterized in that
30 the facility control system further includes a monitoring computer
that executes a monitoring program which collects and displays information
on an operational state of the facility apparatus from the first-layer
computer or the second-layer computer,
wherein, in the substitute command output processing step, a second
35 substitution command is issued for executing the monitoring program that
had been executed by the monitoring computer in which an abnormal
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condition occurred, as a second substitute-execution-subject program, and

wherein, in the substitute command output processing step, the
second substitution command is issued to the second-layer computer based
on a selection information selected in the selection processing step.

13. The facility controlling method as defined in one of claims 812,
characterized in that

a plurality of the first-layer computers are provided in the facility
control system, wherein two or more of the first-layer computers are defined
as first-layer substitution candidate computers that can execute the
substitute-execution-subject program,

wherein, in the selection processing step, one of the first-layer
computers, that are defined as the first-layer substitution candidate
computers except for the first-layer computer in which the abnormal
condition occurred, is selected for executing the substitute-execution-subject
program, based on a manual operation.

14. The facility controlling method as defined in one of claims 8-13,
characterized in that

the facility apparatus is an article transport device in a distribution
facility,

wherein the first-layer computer is configured to manage the
apparatus controller that controls the operation of the article transport
device,

wherein the second-layer computer is configured to manage article
transport information for the entire distribution facility, and

wherein the task request is a transport request for an article in the
distribution facility.
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