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Description COVMUNI CATI ON SYSTEM Technical Field 5
[ 0001] The present invention relates to a
comuni cation system for comunicating with a field
device by using a digital signal through a virtua
conmuni cati on channel. Background Art 10 [0002] It is
necessary to performhybrid communication in order to
perform comuni cati on_from.a,personal conputer wth
respect to the field d&VEdHGPY nputting and
out put t i a | og signal of 4 to 20mA, 1 to 5V,
COMMqﬁEQ%?ﬁghaixiﬂﬁﬁ communi cation is a comruni cation
for exchanging data with the field device by using
both the analog signal of 4 to 20mA, etc., and a
digital signal superposed on the analog signal. The
Tednal @yl STyl fromthe field device is utilized 20
for control by a central controller for process
{0C&bhntrol, and the digital signal is mainly utilized
for a maintenance work such as paraneter setting and
a deéitece pradienst nenvebyianpord bt es t érani pal cosednbygabion
worker on a field site. Accordingly, a line is drawn

systheut fohe asenurdsdidinseeni the aanal gl signate abg tlrweing a
digital signal. 1

digital signal through a virtual communication channel.
Background Art
[0002]

It iz necessary to perform hybrid communication in
order to perform communication from a personal computer
with respect to the field device for inputting and
outputting an analog signal of 4 to 20mA, 1 to 5V, etc.

The hybrid communication 1is a communication for
exchanging data with the field device by using both the

analog signal of 4 to 20mA, etc., and a digital signal

-superposed on the analog signal.

The analog signal from the field device is utilized
for control by a central controller for process control,
and the digital signal is mainly utilized for a
maintenance work such as parameter setting and a device
adjustment by a portable terminal used by a worker on a
field site. Accordingly, a line is drawn about the use

between the analcg signal and the digital signal.




10

ib

20

25

[0003] A way of the hybrid communication with the
field device will next be explained. Fig. 8 is a view
showi ng a configuration exanple of 5 the
conmuni cation systemas a related art. In Fig. 8,
plural field devices 2a to 2c for inputting and
outputting the anal og signal are connected to a
[Ogggiroller 1. The field devices 2a to 2c exist in the
‘field site, and detect a process val ue of tenperature,
10 essure [ d level, etc.. The fieldggevices 2a

a_liquj

‘to Wit pUt & et é%?Fh SPRAIR S I pFobBs SRRl déetd

‘by the, analog signal _of 4 to 20m\, 1 to 5V, etc. This
devhat ot L 5i oEaF Pe LR tR¥to the controller 1. The

controller 1 converts this input signal to a digita

si gnatg- ntkés & 15 SehorithI 1 it ek fEIeafeiPat PHRAMPARICL

cal cul ates an operation anount. This operation anount
the sconmpoi tetiar syheemnas oy segnpbedotrid-to 20m\, 1 to

SV, etc., and the field devices 2a to 2c are operated

by this D put8, Farlumexanglieldhelewivesd i €lad devi €e i $or

a valve, a degree of 20 opening of the valve is
ingottioy| edd [QORA}tA sy stieen easpotersi3yrisl | acat ednorcted

an upper level side of the controller 1. The system
tocamudrairad land t he Thentfielllderddv const phutte @ PreLess in

control system The 25 system conputer 3 nmanages the
thPr c6es8 §00krohnayateartFarprocess value of temperature,
pressure, a ligquld level, etc. The field devices 2a to 2c
output a detecting signal of the process vaiue by the
analog signal of 4 to 20mA, 1 to 5V, etc. This analog
signal is inputted to the controller 1. The controller 1
converts this input signal to a digital signal, makes a
control arithmetic calculation, and calculates an
operation amount. This operation amount is outputted as
the analog signal of 4 to 20mA, 1 to 5V, etc., and the
field devices 2a to 2c¢ are operated by this output. For
example, when the field device is a valve, a degree of
opening of the valve is controlled.
[0004]

A system computer 3 is located on an upper level

side of the contrcller 1. The system computer 3 and the

controller 1 constitute a process control systemn. The

system computer 3 manages the process control system. For
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2 exanple, a personal conputer may be used as the
system conputer 3. [0005] For exanple, a portable
terminal 4 is a notebook 5 type personal conputer

and application prograns 8 according to various kinds
of field devices are stored. It is premsed that
one-to-one comunication with the field device is

r ngd n f+.t.h rt.abl
R o ek R o e P P s R (BED e systen

Oagu 32C port of the portable termnal 4, and this

nverter 5 is connected to a signal line 6 connected

Gé@5£he field device as a comruni cation partner. The
portable termnal 4 superposes the digital S|gnal on

th I th
B L e U ik U %Iamfgoc%] Ctné anaFgRoox

gnal fron1the field devices 2a to 2c s wutilized
tYEP%r BERCPER by THEP it r ol PBRF 1ap’F’|3réCd’1td1otnal PEeYrams 8
super posed on the anal o nal is utilized in 20
ACEORRIRY c AL oA B DeKiB mléieﬁb%%%néﬁgﬂQ%ﬁtﬁ?@ sjored.
device adjustnent, etc., with respect to the field
It dendl c@rfangmed héhp\@r t abP et oePhe natompuufigo7ion nwif&@ the
exanpl e of Fig. 8, connection for performng
field device 1is performed. as a connection mode of the

portable terminal 4. Therefore, a converter 5 1is
connected to RS2Z32C port of the portable terminal 4, and
this converter 5 is connected to a signal line 6 connected
to the field device as a communication partner.

The portable terminal 4 superposes the digital
signal on the analog signal on the signal iine 6, and
communicates with the field device.

[0006]

The analog signal from the field devices 2a to 2c¢ is
utilized for control by the controcller 1. The digital
signal superposed on the analog signal 1is utilized in
communication for performing a parameter setting, a device
adjustment, etc., with respect to the field device from
the portable terminal 4.

[0007]
In the example of Fig. 8, connection for performing

one-to-one communication is premised as a connection mode
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25 one-to-one conmunication is prem sed as a
connection node 3 of the portable term nal 4.
Therefore, when the field device as the conmmunication
partner is changed, the signal Iline for connecting
the portable termnal 4 nust be changed. 5 [0008] The
anal og signal and the digital signal can be used by
oft ke Copbrobbet ale@SENt 4. Thefiged SF& COMMBRCAHRON Fic1d
system that can perform comruni cation with the field
deWEY¥E CEsbynexeshhingchhecaPRLLeALLOR<PERYNLARY] Nthie 5ignal
system 10 conputer provided at the center. I'f this
11GOMHOL Cab Al el W liASd: Suidabl the pust pe

par anef er setting an evi ce adj ustnent of

‘Ch%%gég.device can be nmade even when the operator does

go to the field site. [0009] 15 Fig. 9 is a view

iO@@ﬁﬁLng a configuration exanple of such a
nication system In Fig. 9, a controller 7 can

al so_enploy. the .digital ;signal . in addition to the

anal s%@%%@? Fhnd pﬁPFlcEgFoﬂlﬁi‘B@Eaﬁﬁggaéxééﬁt &g myed

the system conputer 3, 20 and communication with the
byt ithied erevitesloh 86 REGEentyer f 6RAEA. YS00A0FCmmunication

di stri buted control system connecting a HART
system that c¢an perform communication with the field

device by executing the application program in the system
computer provided at the center. If this communication
system is utilized suitably, the parameter setting and the
device adjustment of the field device can be made even
when the operator deces not go to the field site.

[0009]

Fig. 9 1is a view showing a configuration example of
such a communication system.

In Fig. 9, a controller 7 can also employ the
digital signal in addition to the analog signal. The
application program is execuited 1in the system computer 3,
and communication with the field devices 2a to 2c is
performed.

[0010]

A distributed control system connecting a HART

device theretc for performing the hybrid communication is

described in JP-A-2001-318837.
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device thereto for performng the hybrid comuni cation
is 25 described in JP-A-2001-318837. 4 [0011]
JP- A-2001- 318837 is referred as the related art.
Di scl osure of the Invention Problens that the
Invention is to Solve 5 [0012] However, connection
for perform ng the one-to-one conmunication is
[o@rgm sed in the application program8 for the above
portable term nal. Therefore, a program change or a
redegignicoreguded 10 Lx@OUL the @RpldcaidQn A4 .
program 8 in the system conputer 3. Addition of a
Di%#ﬂ@éﬁi~ set eghd ng funciion for selecting the field
evice for conmmunication, a change of an interface
prdiffefOaRN oL Mty el g eyl 08 Jf,a control syst em
i nstead of a converter nodern), etc., are required as
ge points. 15 [0013] An object of the present
ntion is to provide a conmmunication systemthat
canégfrforn1one-to- ne c%nnunica ion.mﬁtglthe e
sel etEd Fivel F°FEVICE Wi t ABGL T FgHf ngeheone-to-one
application programfor the portable 20 term na
COguE} ¥l ¥ pRrPbPHi TRe bhelld- Rkl toRhuAT cB¥POREMa8 30T
prem se by establishing a virtual conmmunication
thehalppet Perbabaecdmamingdt-i ofhsgaf orsr perPBeafag €hange
one-
or a redesign 1s required to execute the application

{0

program 8 in the system computer 3. Addition of a device
selecting function for selecting the field device for
communication, a change of an interface for accessing the
field device via a control system instead of a converter
(modem), etc., are regquired as change points.

[0013]

An object of the present invention is to provide a
communication system that can perform one—-to-one
communication with the selected field device without
redesigning the application program for the portable
terminal designed to perform the one-to-one communication
as a premise by establishing a virtual communication
channel to be a communication path for performing the one-
to-one communication with the field device.

Means for Sclving the Problems

[0014]
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to-one comuni cation with the field device. Means for
Solving the Problens 25 [0014] 5 The present

i nvention provides a comruni cati on system conpri sing:
a controller that is connected to a plurality of
field devices for inputting and outputting an anal og
5 signal and a digital signal; a system conputer that

i's pravidgdekBnan UpRRKtikiner afehichls | ayer cefmbtiR8@ cation
controller, and conmmuni cates w th one of the

Mpakity-pfifikel d devices by using the digital
Syﬁ#gnal t%fou%hbthe controller; and 10 a path

est apl ic%%it&%ﬁ%? | E’H%Eh%]ts SS{Jﬁﬂeéngf L&l d, dg?lvlgzﬁagljf% of

conmuni cation fromthe plura devi ces,

1 €58 a0k ohes @yt ualo GO GaLd oD, hAMSl £ 0 Re 8na10q

i'on pa rmmng one-
.COﬁ?uni atiﬁn .@ALh the selected field device via the
S1ENRt et Cofptt & ~and°9B8%the controller. [0015] In the
conmuni cati on system th th, establishing . section
i s [t oFiYRET n SISt gﬁg%ofl? heP oM Iet I e afd UREST
system conputer. 20 [0016] The communi cati on system
hi¢g@¥%@¢c%bnpkqg%% & the controller, and communicates

with one of the plurality of field devices by using the
digital signal through the controllexr; and

a path establishing section that selects a field
device for communication from the plilural field devices,
and establishes a wvirtual communication channel to be a
communication path for performing one-to-one communication
with the selected field device via the system computer and
the controller.

[06015]

In the communication system, the path establishing
section is provided in at least one of the controller and
the system computer.

[0016]

The communication system further comprises a
converting section for converting a communication signal
being transmitted through the virtual communication
channel,

wherein the converting section converts a
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converting section for converting a comuni cation

signal being transmtted through the virtua

communi cation channel, 25 wherein the converting

section converts a 6 conmmunication protocol and a

comuni cation systemthat are wused within the

controller into a commnication protocol and a

conmmuni cation_systemthat are used in.the
CORBBR AT oR” W CROL hE" SePeEOBULFIERG LGBy PYEr g gt are

the converting section.is provided in at |east one of
usefe Wdohtrol Sﬂ’atFﬂ21§§stléJr¥uocMEP%WPHE@%E#?HT%OWCM

comuni cation system has a conmuni cati on section for
an@ct iavat $I AR @ppl PR at By tpRogriatit n K sy$ieéin i1 the

conmputer in a state that the virtual communication
cophanhestienedibbl tBhedclanbicgefiotdi AQVitie, oAt 0- one

conmuni cation with the selected field device via the

virtua¢ conmmemidéayi grecdhiarmels po0¥8fled13nl relt héeast one

comuni cati on system the comruni cation section
ofekkeutesttbélappbindathenspsbognaopmpnteperforns at

| east one of a parameter setting and a device
roadjustment  with respect to the selected field device.

[0019] 20 In the conmunication system the

COMMERE Cabh@Anication system has a communication section
for activating an application program in the system
computer in a state that the virtual communication channel
is established, and performing the one-to-one
communication with the selected field device wvia the
virtual communication channel.

[0018]

In the communication system, the communication
section executes the application program, and performs at
least one of a parameter setting and a device adjustment
with respect to the selected field device.

[0019]

In the communication system, the communication
section frees the wvirtual communication c¢hannel and
releases the selection of the selected field device when
execution of the application program is completed.

[0020]

In the communication system, the communication
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section frees the virtual comrunication channel and
rel eases the selection of the selected field device
when execution of the application programis

conpl eted. [0020] 25 In the comuni cation system the
conmuni cation 7 section executes the application
program and designates a virtual serial port to be a

seggf850%$8§%gg5fkﬁg gggpﬁégﬁioxiékaggaﬁongﬁaiag%&gﬂates a

anne € communi catroh syste
.signal fromya _t .hal__havin muni_cat.i.on
vi B SR Re okt on 2 s EPrRr eI eF I ity the
. CO gter, and tEe conmuni cation section transnmits the
viERghhl CPBmOT R BaPRCT REPT Ol d devi ce via fhe virtua
conmuni cation 10 channel. [0022] The conmuni cati on
[0%%%}en1further conprises a conmmunication contro
section that, when an access is attenpted from other
applitat Fof prefrEmiBethglex SvEted i n a5 sHenalst Brpm  a
conputer to the field device that is not connected to
texmingl r hadingosmaerewiiss tdisanfeinctaldrowss t hecehvedsky a
[ 0023] The communi cation system further conprises a
serial port of the system computer, and

the communication section fransmits the signal to
the selected field device via the wvirtual communication
channel.

[0022]

The  communication system  further comprises a
communication control section that, when an access is
attempted from other application program being executed in
the system computer to the field device that 1is not
connected to the virtual communication channel, allows the
access.,

[0023]

The communication system further comprises a
communication control section that, when an access 1is
attempied from other applicaticn program being executed in
the system computer to the field device connected to the
virtual communication channel, blocks the access.

[0024]

The communication system further comprises a
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20 conmuni cation control section that, when an access
is attenpted from other application program bei ng
executed in the systemconputer to the field device
connected to the virtual comrunication channel,

bl ocks the access. [0024] 25 The comruni cation system
further conprises a 8 recording section for obtaining

reéé SRt i Qn filigW ngeo £ hrgugh st heqvi ridal commni g;ﬂl’bs&@ng

annel, and recording a paraneter that 1s set

thﬁ%@é&tggem@ipgﬁ§§pggﬁmﬁgi¢g€i%ﬁ'SﬁQnHSY1C§ndSrégggélng a
e” communi cation system further conprises a
recording.section far, after.an_adjustnent or a
PAEGIT TRy GFFta par A1t eP Cof THE 1781 & iddvi eSB5CEndo the
. CO nication via the virtual conmunication channe
fl?%ﬁiﬁ%&ﬂ%@ed, readi ng 10 the parameter of the field
devi ce, and grasping and recording a changed point.
[0&3kct of the Invention [0026] The above
comuni cation system has the path 15 establi shing
sectiith f GOTESEABIGTSRTNg EHEL T t UBRT CROMMUSCERL GRS @
channel to be a conmuni cation path for performng
reopreding opectbpmuhdtat abhewi ah eddusiepdtdevi eesetkdng of
conmuni cation. \When the application programis
a parameter of the field device by the communication via

the wvirtual communication channel is completed, reading
the parameter of the field device, and grasping and
recording a changed point.

Effect of the Invention

[0026]

The above communication system has the ©path
establishing section for establishing the virtual
communication channel to be a communication path for
performing one-to-one communication with the field dewvice
fro communication. When the application program is
activated in the system computer in the state that the
virtual communication channel is established, the one-to-
one communication with the selected £fileld device 1is
performed through the virtual communication channel. At
this time, a communication signal is converted similarly
as being passed through a converter (modem) and 1is

transmitted.
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activated in the systemconputer in the state that the
20 virtual conmmunication channel is established, the
one-to- one conmunication with the selected field
device is perfornmed through the virtual comrunication
channel. At this time, a comrunication signal is
converted simlarly as being passed through a

conv@lfer (’I%de“lsa”d%)&ik? o transm tied, 9 T.“Hﬁe—k{;—one
i s possi’bl e to performone-to-one commnicati on"wth
the selected fj Idngevice 'tFo%t fe &siﬁnigg th%. hout
OB TR proghant For S°pBrTaBl et tevm HAY that “i&
- desjgned to Berforn1the one-to-one 5 camuni cati on ag
redeprEMRR. EGft hétPP i3 PossPHPEr ¥ pdffor i a POrtable
mai nt enance work such as a Earaneter setting and a
tegrifize atfust mehit doFienedf | BPd BeVFeE by tlisi ngneREo-one
application programfor a portable termnal that is
coges) el e perd dphshee one-to- 10 one communi cation
as a premise as it is. Brief Description of the
Dr aiuigghe,0027] Feg.pasdidle conf irgr Beinn avi eaintenance
showing a first enbodi nent of the present invention.
wodlb Biugh 2s s apédtamethar seshomongnan sopéeat cagadjustment
procedure of a communication systemof Fig. 1. Fig. 3
ofitha £onfdgteaiconbyi enishophsgappseeandon program for a
portable terminal that is designed to perform the one-to-
one communication as a premise as 1t 1is.
Brief Description of the Drawings
[0027]
Fig, 1 1is a configuration view shcowing a first
embodiment of the present invention.
Fig. 2 1is a flow chart showing an operating
procedure of a communication system of Fig. 1.
Fig. 3 1s a configuration wview showing a second
embodiment of the present invention.
Fig. 4 1s a configuration wview showing a third
embodiment of the present invention.
Fig. 5 1s a configuration wview showing a fourth
embodiment of the present invention.
Fig. © 1s a configuration view showing a fifth

embodiment of the present invention.

Fig. 7 is a configuration view showing a sixth

10
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enbodi nent of the present invention.

showi ng a fourth enbodi nent of the present

Fig. 4is a
configuration view showng a third 20 enbodi nent of
the present invention. Fig. 5 is a configuration view

i nventi on.

Fig. 6 is a configuration view showng a fifth
25 Fig. 7is a

enbodi nent of the present invention.
vi ew showi n

ixth 10 enbodi nent of

fi ti
b RBTRE onE PHOERt POt FHGYSBLI®% vi ew Showi ng a

confjguration exanple of a conmuni
rel atEd- aét 15FPg.ViEH sS%aP i

ation s
Ty & how hy9'ar @ bh

%/St emas, . a

PgbratpPeR of

exanple of 5 a conmunication systemas a related art.
a CEgRYRpERBROBf SYRECRef&r 2nERINLARrars- and Signs
[0028] 10 controller 11 path establishing section 10
12 corverPi hf Sedticvh sivboremmi eaibf osveeht pbl e8aBplencot
20a to 20c field device 30 system conputer 31
a conmumication sgstewnagba3Relstiededrapplication

program 33 virtual serial port

Descripticon of the Reference Numerals and Signs

[0028]
10 controller
11 path establishing section
12 converting section
13 communication control section
20a to 20c field device
30 system computer
31 communication section
32, 51, 61 application program

33 wvirtual serial port

40, 41 wvirtual communication channel

50 notebook type perscnal computer

60 dedicated tool

Best Mode for Carrying Out the Invention

[0029]

The present invention will next be

detail by using the drawings.

Fig. 1 1is a configuration

11

view

explained in

showing one
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40, 41 virtual communication channel 50 notebook type
personal conputer 60 dedicated tool 20 Best Mode for
Carrying Qut the Invention [0029] The present
invention will next be explained in detail by using
the drawings. 25 Fig. 1 is a configuration view
showi ng one 11 enbodi nent of the present invention.

In,Fig..1, .the sane rtions as the above-nenti gned
enBAITERE B e MSs RhSRAH by Y THe Qhne Thf btdnces Cthe same

numer al s. Fig. 1, a contraller 10 can exchange an
PoREAPBY 35 hgnalOXRITaGLGN e POFSIaP D ar eth B ted by

controller 10 and field devices 20a to 20c. [0030] A
theygpBf EBABGERFC3D ARG Re controller 10 constitute a

process control system 10 The system conputer 30 is
on aRtuppér leveR i€ Bllathel @orBRol9%harme ap analog
manages the process control system The system
sigoapueed 30 dias t&lconmumi tareéoregectheonc@nirander 10 and
exchanges the digital signal with field devices 20a to
£1@04d devactheZ8entrokPer 10. 15 [0031]
[0030]

A system computer 30 and the controller 190
constitute a process control system.

The system computer 30 is on an upper level side of
the controller 10, and manages the process conirol system.
The system computer 30 has a communication section 31, and
exchanges the digital signal with field devices 20a to 20c¢
via the controller 10.

[0031]

The system computer 30 has a function of displayving
a list of communicable field devices. With respect to the
display, all the field devices may be displayed on a list,
or the field devices may be also hierarchically displayed
in accordance with types, used places, etc. Integration
device management 1s performed by the system computer 30
by displaying the devices.

[0032]

A field device to be a communication partner is

selected from the field devices 20a to 20c displayed on

12
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The system conputer 30 has a function of displaying a
list of communicable field devices. Wth respect to
the display, all the field devices nmay be displ ayed
on alist, or the field devices may be al so

hi erarchically displayed 20 in accordance with types,
used places, etc. Integration device managenent is

thé’eéI:Péérﬁdfg%g%?ezﬁﬁg‘ﬁ”%ﬁ pLer380 by displaying the

devi ces. d device to be a conmmunication

part ' e beﬂ r fiel Lces .t

Doc S ot 3y ehThEe 150 o ar bl for SERE LS LR sbnaucd: 12

0. The controller 10 has a,path t abl i ?%n ecti.on .

a1 2 ancP RV CbhVBYL | FECSEai ohi 12, RS pafit oo LATESHING P
section_. 11 estahlishes a virtual comrunication channel

sedplgny 6%@53%) St i Ght pat ‘FB’F‘“‘B‘%}‘F%EW%C%E‘M@? 40
one-to-one conmunication with the selected field

todevf ce? vi @RI L G35t ¥ Fhiput €0 B0 PATE e "on G 1tey-one
10. [0033] It is sufficient to arrange the path

copmyabrashpRg Wibhsekreonsale¢hrdt ficist olfyiste tvda the
controller 10 and the system conputer 30. Wen the

sypheh esmpbrLeshBfigasécthencentrpslprovPded in both the
controller 10 and the system conputer 30, the system

[0Oe®Bputer 30 and the controller 10 are operated in
association with each other, and establish

It is sufficient to arrange the path establishing
gsection 11 in at least one of the controlier 10 and the
system computer 30. When the path establishing section 11
is provided in both the controller 10 and the system
computer 30, the system computer 30 and the contrecller 10
are operated in assoclation with each other, and establish
the virtual communication channel.

[0034]

The converting section 12 converts a signal being
transmitted through the virtual communication channel 40.
The converting section 12 converts a communication
protocol and a communication system used within the
controller 10 into a communication proiccel and a
communication system used in communication with the field
device.

It is sufficient te arrange the converting section

12 in at least one of the controller 10 and the system

13
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15 the virtual comunication channel. [0034] The

converting section 12 converts a signal being

transmtted through the virtual comuni cation channe

40. The converting section 12 converts a

conmuni cation 20 protocol and a conmuni cati on system

used within the controller 10 into a conmunication
colb@t&e0bpand a conmunication systemused in

conmuni cation with the field device. It is sufficient
[o69sfrrange the converting section 25 12 in at |east

one of the controller 10 and the system 13 conputer

0039 . PEOT A0 00 L 05 AN SOIFUR) CRL e

execJ% € no type perso conpute

re ) o se
in t% F5F POk orritd CBERSERGE, %@M#MM HeoReatfy many
er f or ned, by t1I|Z|n t he, converter c dtg. .
FBE pot? of"% bodie t ype Fer® %&%p ginlgltal
In thls enbodlnent he a tabllshlng sectlon 11
CORER} FRE Lohvelt FRg § %stisﬁ ig éeaﬂ@epra@ dBETTRITRE  PY
controller 10. Therefore, possi ble to perform
ut §i yriag é@m%‘éﬁwmﬁpﬁnﬁﬁéeﬁ enCd REevice oy tusphg the

the programas it is, in which the one-to- one
not@hqqh|@gpeo@an§qmqugﬁmgyter In this embodiment, the

path establishing section 11 and the converting section 12
are provided in the controller 10. Therefore, 1t 4is
possible to perform digital communication with the field
device by using the program as it is, in which the one-to=-
one communication is a premise.

[0036]

The communication section 31 provided in the system
computer 30 activates an application program 32 in the
system computer 30 in a state that the wvirtual
communication channel 40 is established. The
communication section 31 also performs one~-to-one
communication wvia the wvirtual communication channel 40
with the selected field device by using a port of the
controller 10 to which fhe selected field device 1is
connected. At this time, a communication signal 1is
converted similarly as being passed through za converter

{(modem), and transmitted. Accordingly, the activated
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[0036) 15 The communi cation section 31 provided in
the system conputer 30 activates an application
program 32 in the systemconputer 30 in a state that
the virtual conmunication channel 40 is established.
The comuni cation section 31 also perforns one-to-one
20 comuni cation via the virtual comuni cation channe

apdlicat ibnt becgsehect®d dpetgd-deviveenbytUsinRy ehfpofd 8E in
the controller 10 to which the selected field device

ondSto CORBECRGhe A okl 91 £1h MBned CRIMBINEERL EON 5H UARbwWAS in
converted simlarly as being passed through a

thgoasésﬁl ek 2 (rpgdenk, and firans tied. (AGcor dhBgkYs that

he activated 14 application program 32 operates

it hange_as. | Aher tosgn n LON W
th%%ékgﬁévgn%géFgg gg %%E?I n tﬁé9e3§%§|§9§?b@rgvgéé? can
oi mﬁthoutuagga Qnsc%gggnggg %Qa&d &Q@.ggnnunication
Pey Oﬁ%r?%?%e% Viatthe sSystém and can 5 perform
[Oﬁgﬂﬂﬂnication with the field device. [0037] The
ni cati on section 31 perforns a mai ntenance work
such_as a paraneter settinq and _a devi ce adj ust ment
wi t hTRE t RROFPREH2HAOT S oy 1GE 19%2i PR T Heisippl Meabitgrance
10 program 32. After the required nmaintenance work is
wogknphefedsandl PRRaMappKi E&titdRIpragyt ain govise adjustment
conpl eted, the comruni cation
within the field device by utilizing the application

program 32.

After the required maintenance work is completed and
the application program 32 is completed, the communication
section 31 frees the virtual communication channel 40, and
releases the selection of the field device.

[0038]

Fig. 2 is a flow chart showing an operating
procedure of the communication system of Fig. 1.

The operation will be explained in accordance with a
step order of the flow chart.

(Al) The field device for performing the one-to-one
communication 1is selected from the screen of the system
computer 30.

(A2) The path establishing section 11 establishes
the virtual communication channel for performing the one-

to—-one communication.
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section 31 frees the virtual comuni cati on channel 40,
and releases the selection of the field device. 15
[0038] Fig. 2 is a flow chart show ng an operating
procedure of the conmunication systemof Fig. 1. The
operation will be explained in accordance with a step
order of the flow chart. 20 (Al) The field device for

P B, o e oA ks gt o

pat b o0l £ab! 1 gt ot A8y estal e RS UL
cph B SR SOTIRLGRN O, 19,/ BOPLLSL A 0 g 9.1,
oo GEE G505y OBL, SR ProBLA 92, 308 commpLGR o5

comuni cation channel, and 5 perforns the paranete

ter
pesER ¥ g tARd RAFEdAc eSalf 1Y neffl  tdfe tPrvicel gdiustment
device. In the setting and the adjustnent, the
of apbei daeileh drogiam 3 nhhebéeditdgdosercht Blae bpdaugsaent,
(AS) When the paranmeter setting and the device
thadjpit heat L ar eocompiet 8d, nehebeorhami eeFforeddey i anusdr .
10 conpl etes the application program 32. (A6) The
conmiif lcat | Bnesedtieconpdtafedes t hetinguaind the device
adjustment are completed, the communication section 31
completes the application program 32.
(A6) The communication section 321 frees the virtual
communication channel,
[G032]
Fig. 3 is a configuration view showing a second
enmbodiment of the present inventiocn.
In the second embodiment, the communication section
31 executes the application program 32 and designates a
virtual serial port 33 of the system computer 30, and
transmits a signal to the field device through the wvirtual
communication channel 40.
[0040]
In accordance with the second embodiment, no change
in the application program is required by setting that the

real serial port of RS2Z32C, etc., and the wvirtual serial

port are different in only a port number on a scftware, or
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comuni cation channel. [0039] Fig. 3 is a
configuration view show ng a second 15 enbodi nent of
the present invention. In the second enbodi nent, the
conmuni cati on section 31 executes the application
program 32 and designates a virtual serial port 33 of
the system conputer 30, and transmts a signal to the
th g ﬁ devi ce through the virtual 20 communi cati on
thanh&l 40. [0040] In accordance with the second
Oﬁgg di ment, no change in the application programis
ired by setting that the real serial port of
RS232C, etc., and the virtual serial 25 port are
di ffEFént 4 n onl ¥ aCBB?ﬂgHEﬁEéPnonVée‘éof%%‘1‘%’1@ ord fHird
the like. [0041] Fig. 4 is a configuration view
erBABWARtacthifhg PERBBBLNEAVEBELIPRe present invention.
5 1n the third enbodi ment, the comunicati on section
31 ekeclites tlhier@psmb@dﬂm@ntpr ddraantgRruahdcdespynatead ion
the real serial port 34 of the system conputer 30.
31 Teeecatmsuriitcataml ssctiaon Sdeghen B8r asdbdekignates the
communi cation path fromthe real serial port 34 to
re@llheteseslalpgort 35 3@ ofhé hessaimen canputiarer ansd. The
transmts a signal of the seria

communication section 31 then turns back a communication
path from the real serial port 34 to other serial port 35
of the same computer, and transmits a signal of the serial
port 35 to the field device through the virtual
communication channel 40.

[0042]

The third embodiment is effective when a port number
is fixed in the application program, etc.
[0043]

Fig. 5 1s a configuration wview showing a fourth
embodiment of the present invention.

In the fourth embodiment, communication that an
application program 51 installed in another notebook type
personal computer 50 performs with respect to a serial
port 52 1is received by a serial port 36 of the system
computer 30, and 1is transmitted to the field device
through the virtual communication channel 40,

[0044]
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port 35 to the field device through the virtua

comruni cati on channel 40. [0042] The third enbodi nent
is effective when a port nunber 15 is fixed in the
application program etc. [0043] Fig. 5is a
configuration view show ng a fourth enbodinment of the
present invention. In the fourth embodi nent,

CONMAHi CAkEOPGARAE ai+R0 appl i cahlram PrOMFAMSdnt, the
install ed in another notebook type personal conputer

apﬁ%&é&%f&ﬂrﬁbﬂﬁéfhﬁE*HEHHlfﬁ% %%r'@ber@@ﬁbn52eh§lronment

received by a serial port 36 of the system conputer
tt t h d
ol frer 8 S SRR LEE b N eReE Q%SF%&%@%% be
t h th enbodi
Opeiﬁ%i?%fgi?fitﬁ”%r%aﬁaﬁno Bt PP nE Lo BRbr SPBR SRy PSftenFor
eren% froE%F t of the sg em conput.er 20 can be
St od tbe titok THRES bErRond eCRpERE  cts, a0
For 5 exanple, the different operation enV|ronnent is
enworgﬁ%*fg%q%%%reawfje?e@ﬁ % T $atar dware. [ 0045]

Fig. 6 is a configuration view showing a fifth
0%%%bdinent of the present invention

Fig. 6 is a configuration view showing a fifth
embodiment of the present invention.

In the fifth embodiment, communication that the
application program 51 installed in another notebook type
personal computer 50 performs with respect to the serial
port 52 is made to be the digital communication through a
communication modem 53, and this digital communication is
transmitted to the serial port 36 of the system computer
30 through the communication modem 37. Otherwise, digital
communication performed by a dedicated toocl 60 in which an
application program 61 and a communicaticn modem 62 are
installed is received by the serial port 36 of the system
computer 30 through the communication modem 37, and is
transmitted to the field device through the wvirtual
communication channel 40. For example, the dedicated toocl
60 1s a hand held terminal.

One field device 1is simulated by including a

physical layer, in a portion shown as B in Fig. 6.
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10 I'n the fifth enbodi ment, communication that the
application program 51 installed in another notebook
type personal conputer 50 performs with respect to
the serial port 52 is nmade to be the digital
comuni cation through a conmunication nodem 53, and
this digital comunication is 15 transmtted to the
[oseeial port 36 of the system conputer 30 through the
conmruni cati on nodem 37. Ot herw se, digital

CO”TTT'I%CEREQH perbALREALDY sa e@%@b%ﬁr%dtboﬁra@(h'c%lly use
an application program 61 and a coimuni cati on

thg‘)ggﬁ‘ﬁéa@&‘én E%ﬁ%g%e@hh% rl%ggl Xﬁ‘iehl)é %n%%rg‘r%'te%owith

e Syst conmput ef rou

th?ogﬂgglggggog?ﬁgqen137, anq is transn1t;ed to t he

evice rough the virtual conmunication

[Oﬁ 2 nel 40. For exanple, the dedicated tool 60 is a

a held termnal. One field device is sinulated by

|nclud|n 25 physic | a in a portion shown as

2 i Erg” B i Povsey HHUTERAPR ohbo rehtvise E Hixen

effective to practically use the application program
embﬁéﬁm?§tc8§ng?eP§e§ﬁP€g#Bﬁéatﬁpﬂh t he dedi cat ed

tool. 5 [0047] Fig. 7 is a configuration view show ng

a si¥eh thenbedrirentergiodhectpresént 1nvenpPesed nthne the

si xth enbodi nent, it is supposed that the
virtual communication channel 40 is established between

the application program 32 and the field device 20c. The
controller 10 further has a communication control section
13,

When there is access from other application program
38 to the field device 20a in this state, the
communication control section 13 allows this access. At
this time, a new virtual communication channel 41 is
established.

Further, when there 1s access from the application
program 38 to the field device 20c¢, the communication
control section 13 blocks this access.

[0048]

The following additional function may be also added
to the communication system of the present invention.

A recording section may be also provided for

obtaining information flowing through the virtual

19
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15

vi rtual communi cation channel 40 is established

between 10 the application program 32 and the field

device 20c. The controller 10 further has a

comruni cation control section 13. Wien there is

access fromother application program 38 to the field

device 20a in this state, the 15 conmunication
comomtt odt s&ct cloand 8l al hkodsrehbsdangeaspaAhmehie® bedrg aet

new virtual comuni cation channel 41 is established.
andusdhesscahentih heeepbstaceessef oM dh@eappéi cati on

program 38 to the field device 20c, the communication

20 cAM I JresrGit 0NN Rlieks bk SaBssessavd 0Q48keTh®ding

foll owi ng additional function nay be also added to
seé@?oﬁonﬁyﬁ}Ca&f@@r3y§58”1QBjEB%m@ﬁﬁsthd'n%@ﬂ%ﬁﬁ@- At a

recording section nmay be al 5o provided for 25
pafRi 2t 0ing daforpali on il aw ”Sewéé?“ghafé‘e \Horn%pliaétbedw in

conmmuni cation channel, and recording a paraneter belng
coﬁﬁﬁnigggiggj%%k% dﬂ t@hée%ﬂﬁ%haﬁo é£§h£ﬁfégt &X'%%annel,

€ préesent invention may al'so havé a recording

section for, after _th just t .and setti.ng of a_ 5
redSianerns hr- EheCPFoPS GBbi SeotRe BausPared P asping®and

comuni cation through the virtual communication
rechEnhRy , @ FRAMIRY PHeparaneter of the field device

and graspi ng and
{0049}g P ng

The present application 1s based on Japanese patent
application (patent application No. 2004-212418) filed on
July 21, 2004, and 1its contents are here incorporated

herein as reference.
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recording a changed point. [0049] 10 The present
application is based on Japanese patent application
(patent application No. 2004-212418) filed on July
21, 2004, and its contents are here incorporated
herein as reference. 15 20 Clains 1. A conmunication
system conprising: a controller that is connected to a
plurality of field deviegegifker inputting and
outputting an analog 5 signal and a digital signal; a
system eonpukeh iihat drs RfPdriedridt ian Jpper

hi erarchical |ayer of the controller, and comruni cates

Wi L1 CREn0loh B Pl U BLT L oobbebdedenices B using:y of

the digital "signa rough the contro ;oan
: h | shi i .on. I ield__devi
B SSLANLL SO0 SRl en gat- A ek Al ardotketon

.es%ﬁgliihes a vér%ual conmruni cati on channel to be a
51 Miati Qh9path FOPBefform ng one-to- one
conmuni cation wth the iﬁ|%0ted field,ge ice via the
systemToHstt eFCIRYeTs thétconfr oPTe¥19d THe an upper
_communi cation system according to claim1, wherein
hiererpatfrbstdb§shig $66t i 6ARFEC LSV detid ncommunicates

with one of the plurality of field devices by using the
digital signal through the controller; and

a path establishing section that selects a fileld
device for communication from the plural field devices,
and establishes a wvirtual communication channel to be a
communication path for performing one-to-one communication
with the selected field device via the system computer and

the controller.

2. The communication system according to claim 1,
wherein the path establishing section 1s provided in at

least one of the controller and the system computer.

3. The communication system according to claim 1,
further comprising;

a converting section for converting a communication
signal being transmitted through the virtual communication

channel,
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| east one of the controller and the system conputer.
20 3. The communi cation system according to claim1,
further conprising: a converting section for
converting a comunication signal being transmtted
through the virtual communication 25 channel, 21
wherein the converting section converts a

CONTYM €244 ON Eh@t00@0ﬁ¥¥iﬁiﬁ§“““%%é¥ﬁd@n sysheavthat
are used within the controller into a conmuni cati on

' coﬁ%@ﬁ?&&kloﬁnﬂrétgegﬂuﬁhﬁab'%%mﬁ%%ﬁ%gkﬁgﬁt ?%%e%s%%a%nare

communi cation with the selected fie devi ce

usggdw%Qﬁlﬁo% t&@ﬂt?gfgﬁgnfﬁ%&”QVEQﬁHFﬁEcgglE$a§gd%3%o1

contr | er an e system conpute

anf TN SHLAON SYSLEM acgarding o, ol aln 1, A0, whepei g,

he "system co connun|cat|on sec I on
activatjn pljcation gr.a n t he sys
coRtmbeer 1on 0 ERPHAST KRB RRATF T ek g RV SHET, |
channel i s establlshed and gerforn1 t he one-to-one

n
commiif cSPPBRTW-PH 358 Sdtect dpFPEFaeae@Pbéﬂblée?ﬁE one

15 virtual communi cation channel. 5. The comruni cation
of syl eppREEDF HERQRE ENGI AvatemyReRBRASE he
conmuni cati on section executes the application
program and perforns at | east one of a paraneter
setting
4. The communication system accordiang to claim 1,

wherein the system computer has a communication sectiocon
for activating an application program 1in the systen
computer in a state that the virtual communication channel
is established, and performing the one-to-one
communication with the selected field device wvia the

virtual communication channel.

5. The communication system according teo claim 4,
wherein the communication section executes the application
program, and performs at least one of a parameter setting
and a device adjustment with respect to the selected field

device.

6. The communication system according to claim 4,
wherein the communication section frees the wvirtual

communication channel and releases the selection of the
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20 and a device adjustnment with respect to the
selected field device. 6. The comruni cati on system
according to claim4, wherein the comrunication
section frees the virtual 25 conmunication channe
and rel eases the selection of the 22 selected field
devi ce when execution of the application programis

scCORpLEt 6t.c 1 dbheieemMmuncatikenusyshemaceRedifg ti®ation
claim4, 5 wherein the comuni cati on secti on executes

prgggaﬁpggiegﬁ'Q@teg(ogran1 and designates a virtua
sérial port to be a connection portion with the

virtual conmuni cati on channel. 8. The communi cati on
system according to claim4, 10 wherein a signal from

atermn havi n . CO nication functj.on i :
recemlsi/edq% ac%erl%c%orct) o%ﬁtsﬁsmsfsctcéjrﬁdl@ i? eF,laélrtfd 4
the.co ni cation section transmts the signal ta . the
WDEEFAEL o FEPTROTTEa N &Te W 1T Gt g2 Son
15 channel . 9. The communi cation system according to
PregaRhy 4,204 uPERETES RS | &i NG T BEomiBhi-Eat il?)?F"corg&Or obe a
section that, when an access 20 is attenpted from
COBRREE 1aBpPPEALPBNYHLEBgLaM Ferhyaéx 66TER1CRR1PReChannel.
system conputer to the field device that is not
connected to the virtual comuni cation channel, allows

t he
8. The communication system according to claim 4,

wherein a signal from a terminal having a communication
function 1is received by a serial port of the systenm
computer, and

the communication section transmits the signal to
the selected field device via the wvirtual communication

channel.

9. The communication system according to claim 4,
further comprising:

a communication control section that, when an access
ig attempted from other application program being executed
in the system computer to the field device that is not
connected to the virtual communication channel, allows the

access.

10. The communication system according to claim 4,
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access. 25 10. The communi cation system according to
claim4, 23 further conprising: a conmunication
control section that, when an access is attenpted
from ot her application program being executed in the
system conputer to the field device connected to 5
the virtual communi cation channel, bl ocks the access.
fudthedheogormaiigat i on system according to claim1
further conprising: a recording section for obtaining

i nf of reedrn@ih i 3k fd oW g £HT oyghribe Yhitpakhen an access
comruni cation channel, and recording a paraneter that

is | Sto8hpOLqagiipt echatt Bopespget ont prbfheahi shdndexkeented
12. The comuni cati on system according to claim1, 15

o f h rLsj : nec L NG ; ti for,
n R D SohPEEe 8, RN NG 1 STaL Yo el g co

thgeyifﬁuQY é£ﬁhué§%g%¢%ﬁaéﬁggn¥#? ﬁfgcfér%ﬁgla?$ﬁss.
conmuni cation channel "is™ conpleteéed, readi ng e
paraneter of the field device, and 20 grasping and
recordi ng a changed point. 24 Abstract A

connunic ion system has: a controller that is .
11. E%he conmunication system according to claim 1,

further comprising:

a recording section for obtaining information
flowing through the virtual communication channel, and
recording a parameter that is set or adjusted with respect

to the field device.

12. The communication system according te c¢laim 1,
further comprising:

a recording section for, after an adjustment or a
setting of a parameter of the field device by the
communication wvia the wvirtual communication channel 1is
completed, reading the parameter of the field device, and

grasping and recording a changed pcint.
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connected to a plurality of field devices for
inputting and outputting an anal og signal and a
digital signal; and a systemconputer that is
provided in an upper hierarchical |ayer of the
controller, and conmuni cates wth one of the
plurality of field devices by using the digital
signal through the cont RbkkesctThe conmuni cation
system further has a path establishing section that

sel ect soarfurglcd tdew ceybeemcamani cat teattsomthechat is
plural field devices, and establishes a virtua

coRREPELE Ccall of pehaRnek vt O e rfe CaMANYICald Ofy Pat A8k iny
perform ng one-to- one conmmunication wth the sel ected

anéigbgpﬁﬁ¥kﬁs %haaEEQOgS%§R§QNPQHR¥t§rd§89téfesignal; and
controller.

a system computer that is provided in an upper
hierarchical layer of the controller, and communicates
with one of the plurality of field devices by using the
digital signal through the controliler. The communication
system further has a path establishing section that
selects a field device for communication from the plural
field devices, and establishes a wvirtual communicaticn
channel to be a communication path for performing one-fo=-

one communication with the selected field device wvia the

system computer and the controller.
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