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Descri ption COMVUNI 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 froma personal conputer wth

out put i ng an-anar og St insion o com 1 MAITHNATN
etc. 15 The hybrid comruni cation is a conmuni cat i.Q4;se
CONMNIATHMgF FeTEMt a with the field device by using

both the analog signal of 4 to 20mA, etc., i,mmmwmmﬂmmm

digital signal superposed on the analog sig

anal og signal fromthe field device is utilized «@6oo+
TedlmicahtFféldy a central controller for process

control, and the digital signal is mainly utilized
[00@Y]) a mai ntenance work such as paraneter setting and

a device adjustnent by a portable term nal used by a

wor Kefe Obrasent invention relates to a communication
system for communicating with a field device by using a
digital signal through a virtual communication channel.
Background Art
[0002]

It is 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 is 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 fieid 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 analog signal and the digital signal.
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field site. Accordingly, a line is drawn about the use
25 between the anal og signal and the digital signal. 1
[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
-communi 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
[Q%%%froller 1. The field devices 2a to 2c exist in the
field site, and detect a process val ue of tenperature,
110 pt e¥ddr et a tihiequh bt ddelcomatunicpiteidn elvd tieviloes fAz1d
.to 2c output a detecting signal of the process val ue
deice heilhnaevy segesplaineddto 20m\, 1 to 5V, etc. This
-analog signal is inputted to the controller 1. The

contRig} | e8 is aomiemt sHiind NPutostggatatoor didinpak of
signal, makes a 15 control arithnmetic cal cul ation, and

thet adamthart BSa @lon OPRs € Ods a0t 2t dAi groperati on anount
is outputted as the analog signal of 4 to 20mA, 1 to

5V, 18 C.rig@nd ¢ he pifirehd ¢evhges & C -ar e qpenat e
by this o&fput. Fé? exanpl e, when ﬁﬁgﬁ%igﬁd 5§vigg igor

inpihot\r??i:%fi g§§dﬁg{)tg>%t%fingzot19@e952908f slihﬁ'xavlal ¥fe! onnected
to a controller 1. The field devices 2a to 2c exist in
the field site, and detect a process value of temperature,
pressure, a liquid level, etc. The field devices 2a to 2c
output a detecting signal of the process value 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 controller 1. The system computer 3 and the

controller 1 constitute .a process control system. The

system computer 3 manages the process control system. For
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A system conputer 3 is |ocated on an upper |evel side
of the controller 1. The system conputer 3 and the
controller 1 constitute a process control system The
25 system conputer 3 nanages the process contro
system For 2 exanple, a personal conputer may be
used as the system conputer 3. [0005] For exanple, a
portable termnal 4 is a notebook 5 type persona

pput er and _a |cat|o ra ordln
PRSGe 4 RAESBRRY cpdilAteded <, yPed. a3t the systen
ren1se t hat one-to-one connunlcatlon Mﬁth the field
CONRVIEL Ps perfornmed as a connection node of the
ortable termnal 4. Therefore, a converter 5 is 10
[OEBH hected to RS232C port of the portable termnal 4,
and this converter 5 is connected to a signal line 6
connEe¥edxampliche Bi eP@rtlv] ee tagmd nadnminiicat aomotebook
partner. The portable term nal 4 superposes the
tydegi tdrsagiagnal comptheranalaogl si gmel ioatide spgbalrams 8
line 6, and 15 communicates with the field device.
acf0086hgThe avat bgusi grialdsf rom tfhell edabdead ceseatidred.
2c is utilized for control by the controller 1. The

Itdipst gPremsignnl thuper pasedocodnkhecanahfgcst 998! wSth the
utilized in

field device is performed as a connection mode of the

portable terminal 4. Therefore, a converter 5 is

connected to RS232C 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 line 6, and
communicates with the field device.

[(0006]

The analog signal from the field devices 2a to 2c is
utilized for control by the controller 1. The digital
signal superposed on the analog signal is 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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20 conmuni cation for performng a paraneter setting, a
device adjustnent, etc., with respect to the field
device from the portable termnal 4. [0007] In the
exanpl e of Fig. 8, connection for performng 25
one-to0-one comuni cation is prem sed as a connection
node - 3 of the portable termnal 4. Therefore, when
the field device as the comunication partner is

orChaagor ChBAS] usdle O FOLBSELLAS UIEPOLIEY fresa

;de@i&gagfaegetEggﬁhgkgg&iahggngﬁgg g% Y e?gﬁ§¥ohgizsignal

controll er "at preseén e
. systemthat can,_performco nication with the field
ll%%vi%%r bycoe&‘é%ﬁ‘ff% tHEa %}r“on okt aRd i rd t Fust  be

-Ch%%st m 10 conputer provided at the center. If this

hication systemis utilized suitably, the

araneter setting and the device adjustnent of the
[049%]) d device can be made even when the oper at or does
not go to the field site. [0009] 15 Fig. 9 is a view
shoﬁﬁh@ anabpdi ghgneloandxthpl digitadusignal can be used

communi cation system In Fig. 9, a controller 7 can
by atbe amitosolher at present. There is a communication
system that can 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 does not go to the field site.
[0009]

Fig. 9 is 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 executed in the system computer 3,
and communication with the field devices 2a to 2c is
performed.

[0010]
A distributed control system connecting a HART

device thereto for performing the hybrid communication is

described in JP~A-2001-318837.
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digital signal in addition to the anal og signal. The

application programis executed in the system conputer

3, 20 and comunication with the field devices 2a to

2c is performed. [0010] A distributed control system

connecting a HART device thereto for performng the

hybrid communication is 25 described in

JP- A-2001- 318837. 4 [0011] JP-A-2001-318837 is
[o6eferred as the related art. Disclosure of the

I nvention Problens that the Invention is to Solve 5

[ 00135-;t%dfrslgé)@ﬁeglgi 95;%9%63865205@ 29?;5&01 art.

one-to-one communi catl on remse

.applicatio ogram 8, for the above portable

Dl?éﬁ#ﬁ%ﬁ?.thEﬁ%f%Pg?nglﬁpogran1change or a redesign

.S, requjred to execute.the application 10 program8 in
Pr?@&@%@s%%ﬁ?cg u?BVeQFlﬂBdFFigﬁ 8Pl¥®device selecting

function for selecting the field device for

ni cati on, a change of an interface for accessing
the field device via a control systeminstead of a
conVEvMefer ( nsganectdiqn | fare pegipredngs Brangne-to-one

poi nts. 15 [00. 13]
communication is premised in the application program 8 for

the above portable terminal. Therefore, a program change
or a redesign is required to execute the application
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 required 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 Solving the Problems

[0014]
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An obj ect of the present invention is to provide a
comruni cati on systemthat can perform one-to-one
conmuni cation with the selected field device w thout
redesi gning the application programfor the portable
20 term nal designed to performthe one-to-one
communi cation as a prem se by establishing a virtual
communi cation channel to be a communi cation path for

PN Bk IGE OWM EALL S0 il scacor

field device. Mans ms

sy%tg&}%oépgpgi%?sent i nvention provides a

nmuni cat1on “system conprising: a controller that is
connec Q pluraljty. of fiel evi ces for )
i npuattfgﬁg‘té{ﬁ&ﬁgﬁt pﬁﬁ#ng‘s’ancgﬂﬁ?‘a edg 1 gfal PhRBaRity of
f.%git | _signal, a systemconputer that is provided in
ledd Ierices erffihi TR ERG  @nd houdgntloingr amn@nalog
. communi cates, with one of the plurality of field
S1qpRh W 1y &s9hbat nglomedital signal through the
controller; and 10 a path establishing section that
sel éct $YStEme| gomgafriege tbatcohsurprenidedf rim tdare upper
_plural field devices, and establishes a virtual
hiexgmainieat | deydranoedl tbebecentxmiienm caiidn deatdunfidates
perform ng one-to-one conmuni cati on
with one of the plurality of field devices by using the
digital signal through the controller; and

a path establishing section that selects a field
device for communication from the plural field devices,
and establishes a virtual 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.

[0015]

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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with the selected field device via the system conputer
and 15 the controller. [0015] In the conmunication
system the path establishing section is provided in
at least one of the controller and the system
conmputer. 20 [0016] The communi cation system further
conprises a converting section for converting a
comuni cation signal being transmtted through the
' I ni gcati qn __channel , 25 wherein the
o e A A i o At L P S RhAR T YT that are
us%ﬁOt%§3¥ ang a communi.cation systemthat are used
t A e BBt COPEEP Lilfto B e nfuodEvnd s agremno gt o tocol

gnd a comuni cati on systemthat are used in the
angomfuni EATPBAIGAERCORhe S8t edthatl d adevi cesedndif  the
t he converting section is provided in at |east one of
CONRBNE GALAEN| WA tAndhehsedpesiten damdat eevilc@)1ahdThe
communi cati on system has a conmmuni cation section for
act i Yhei mgnaerdppla ceddtoiompr ogr amoivii dielie isysaemled@t one
conputer in a state that the virtual communication
ofchhanebnisoédeabbnehetle aydtper tonpunegrthe one-to-one
[0017]

The communication 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 via 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 virtual communication channel and
releases the selection of the selected field device when
execution of the application program is completed.

[0020]

In the communication systen, the communication
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conmuni cation with the selected field device via the
vi rtual communi cation channel. [0018] 15 In the
comuni cati on system the comruni cation section
executes the application program and perforns at

| east one of a paraneter setting and a device
adjustnment wth respect to the selected field device.
[0019] 20 In the conmunication system the

' ' ti f. th i rtual i cati
<oSPTMTLALL 0, SRR LORLSECHTE AR Compnication

.fleld devi.ce when xecution of the application
Vl%#%%?aﬁFF§a(nﬁﬁ%?egp ﬁﬁbzﬁ]CO?@eHFHQ%aEﬁﬁ@%%mcﬂﬂﬁbnthe
. S stfnl t he conmuni cation _7 section executes the
Vlﬁ%ﬁ? cRPTBRbFBEL A CRABNEési gnates a virtual seria

ort to be a connection portion with the virtual
[0%%tdruni cati on channel . [0021] 5 In the comuni cation
system a signal froma termnal having a
conmihi cbliR¢ onchuimuniicatiionr ecaisteth,by & seghal p&rbm a
of the system conputer, and the communi cation section
texmimshi hgvihg si groaimurd cathiers efeniterbr | 85 drdevieedvibg a
the virtual comuni cation
serial port of the system computer, and

the communication section transmits the signal to
the selected field device via the virtual 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 is not
connected to the virtual communication channel, allows the
access.

[0023]

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 connected to the
virtual communication channel, blocks the access.

[0024]

The communication system further comprises a
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10 channel. [0022] The commruni cati on system further
conprises a communication control section that, when
an access is attenpted from other application program
bei ng executed in 15 the system conputer to the field
device that is not connected to the virtua

comruni cation channel, allows the access. [0023] The
comuni cation system further conprises a 20

<o SO CoBR AT b SO AR, MRERBD. P26 %S

attenpted Trom ot her app

executed in. fhe systemconputer to the field device
th%%lq%c%%% Ybr%H%l %???H%chgﬁﬂﬁnF aPP6h cRRANERCOTding a

bl ocks the access. [0024] 25 The communi cation system
paxapety i $8s SFT gorecadfdrpgedetith respestai e nghe

.information flowng through the virtual conmunication

fighthiiRYicand recording a parameter that is set or

adjusted with respect to the field device. 5 [0025]
[Oﬁﬁg conmuni cati on system further conprises a

recordi ng section for, after an adjustnent or a

set tTihey ofcommunication system further comprises a

recording section for, after an adjustment or a setting of
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 device
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 field device is
performed through the virtual communication channel. At
this time, a communication signal is converted similarly
as being passed through a converter (modem) and is

transmitted.
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a paraneter of the field device by the comrunication
via the virtual communication channel is conpl eted,
readi ng 10 the paranmeter of the field device, and
grasping and recording a changed point. Effect of the
I nvention [0026] The above communication system has
the path 15 establishing section for establishing the
virtual communication channel to be a conmunication

' -tgsone gomunication with the
Pr el D OF IS BURsBIR0, Eqne Pty fnia  tarone

s _actjyvat in _the tem.cqonputer in the
qoﬁ%ggéggha?nthglkﬁ V?EFuaPeggﬁ%éﬁicnggﬁ'cﬁﬁﬁﬁéﬁfiﬁ”thOUt
~_established,.the one-fo- one conmunication with the
re%‘éfég?éﬂgfi &P deRRRELFRLIOR, f BEREAARNr diffh t Be Portable

vi rtual communication channel. At this tine, a
termiani c5ffbn $FgndfsignegnyEpt e@esiteirmar [the aonseityone
passed through a converter (nodem) and is 25
CORIPURLGRE1@R. a9 Fhpsemiseis possible to perform
one-to-one communication with the selected field
devilbersiiehoutit r édegpiapsilgle heoappétr fatinon predm®nance

for a portable terninal that is designed to perform

wotkhesonk- bE- anepabametavnisedting ashd Pr agvsee adjustment
of the field device by using the application program for a
portable terminal that is designed to perform the one-to-
one communication as a premise as it is.
Brief Description of the Drawings
[0027]

Fig. 1 1is a configuration view showing a first
embodiment of the present invention.

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

Fig. 3 1is a confiquration view showing a second
embodiment of the present invention.

Fig. 4 1is a confiquration view showing a third
embodiment of the present invention.

Fig. 5 1is a configuration view showing a fourth
embodiment of the present invention.

Fig. 6 1is a configuration view showing a fifth

embodiment of the present invention.

Fig. 7 1is a configuration view showing a sixth

10



Further, it is possible to performa maintenance work
such as a paraneter setting and a devi ce adj ust nent

of the field device by using the application program
for a portable termnal that is designed to perform
the one-to- 10 one communication as a premse as it

is. Brief Description of the Drawings [0027] Fig. 1
is a configuration view showing a first enbodinment of

em%ﬁgiﬁgg§eg% %%%G?E%%%ntl§n5%%ti%nis a flow chart

owm ng an operating proceduré of a comunication
syst of gFi, .o FlLg. i s a configuration view
shomfgg'aSSé%%ﬁ% Vgﬁgoaﬁﬁ%h?goﬁ Fﬁ8%69@§ S FEATRdE of
Fig. 4.is.a configuration view showng a third 20
2 GREBUIASAL 6P oS (6FeSEne FRYESEROAT M . 5 is a
configuratiqn view showi ng a fourth enbodi ment of the
presBh? - i Averit iV 19 gShewing aacerpifdguaeitéenyiedmmple of
showing a fifth enbodiment of the present invention.
5 a ogmppglcatiengsyshrmgasasi salatew emdwing a sixth 10
enbodi ment of the present invention. Fig. 8 is a view
Degppibhgon ednthguReteorneraNpherefis andoSrhgniscati on
systemas a related art.
[0028]
10 controller
11 path establishing section
10 12 converting section
13 communication control section
20a to 20c field device
30 system computer
31 communication section
15 32, 51, 61 application program
33 virtual serial port
40, 41 virtual communication channel

50 notebook type personal computer

60 dedicated tool

20

Best Mode for Carrying Out the Invention
[0029]
The present invention will next be explained in
detail by using the drawings.
25 Fig. 1 is a configuration view showing one

11
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Fig. 9 is a view showing a configuration exanple of 5
a communi cation systemas a related art. Description
of the Reference Nunerals and Signs [0028] 10
controller 11 path establishing section 10 12
converting section 13 comuni cation control section
20a to 20c field device 30 system conputer 31

comuni cation section 15 32, 51, 61 application

I virtu ial; rt .40, 41 vit.tua
en%%ﬁ%ﬂ%?%%ﬁ%%nt%%agkgﬁghgolﬁ%%@%&o%'tyég pérsony the same

PR LT U IS4 S erlah Best, A0 2 RN,

ol BRI e L8| oY o e s nos. 25
Oy °F 1" PEERERELL OYONY Ofn uEhdngr Ananatog

signal and a digital signal between the controller 10 and

field devices 20a to 20c.

[0030]

A  system computer 30 and the controller 10
constitute a process control system.

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

[0031]

The system computer 30 has a function of displaying
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 is 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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portions as the above-nentioned portions are

desi gnated by the sane reference nunerals. In Fig. 1,
a controller 10 can exchange an analog 5 signal and a
digital signal between the controller 10 and field
devi ces 20a to 20c. [0030] A system conputer 30 and
the controller 10 constitute a process control _
system 10 The system conputer 30 is on an upper |evel

thel der8kn 596tﬁ@n%¥§§£§;g§§ﬁPﬁgg nRnages the process

control system computér 30 has a
commpini cati on secti and xchanges. the digital
si gnal MAth PPeﬁg dggigég fogaFg-fﬁ éﬁi%ﬁﬁ%ﬂg section 11
ontroller 1g" 15 [0031] The_system conputer 30 has a
am?un%:ti%?lng?r B a%?ﬁgléﬁ |'f%t of Tfrmkd gablestakl ishing
devicei1 Wth respect to the display, all the field
seRUPRed Iy 10 iyt dvbREYAT | SOMmUBA cetdon ahannel 40
devices may be also hierarchically displayed 20 in
L0 adR®r FancCE YR €3fpkan  (ratdh plfaves paxt i riim@gratd-tro-one
devi ce managenent is perfornmed by the system conputer
comupunhyagiepl ayihly t ke dese bested 0083 1A fdericadewice the
to be a communi cation partner is 25 selected fromthe
sydtiem dcompites 20aabhd 2he dosprayedrono.
[0033]

It ‘is sufficient to arrange the path establishing
section 11 in at least one of the controller 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 controller 10
are operated in association 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 protocol and a
communication system used in communication with the field
device.

It is sufficient to arrange the converting section

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

13
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12 the screen of the system conputer 30. The
controller 10 has a path establishing section 11 and
a converting section 12. The path establishing
section 11 establishes a virtual comrunication channe

40 5 to be a communication path for performng
one-to-one conmmunication wth the selected field
device via the system conputer 30 and the controller

cokPutk@033]. It is sufficient to arrange the path
establishing 10 section 11 in at |east one of the
rogemyrol ler 10 and the system conputer 30. \Wen the
pat h establishing section 11 is provided in both the
contrgl |l er system conmputer 30, the system
coan?eP’§6%§%§£?hg%§bﬁ¥?%l€%roﬁ% COrBUBpERALER | precuted

inagzocia%io%ﬁgth each other,lgnd establish_ 15 the

vi P UalOLsReeki caYROn PETETAL  FOBRUeThe thsRRer Bty Many
section 12 converts a signal being transmtted

PIOHFBUGh t hB viYRUSR cohbuni tat i oprembsel 4that Thedigital
converting section 12 converts a communi cation 20

CoOBPYRAEBF18Rd HiEBmmirkiec atfiied by stedrhagsed swi tdemfdtmed by
controller 10 into a communi cation protocol and a

ut ¢ biAilRD c sthconceyge ehe us ednine cdemhute cRBRACWI tdrt hef the

field device.

notebook type personal computer. In this embodiment, the
path establishing section 11 and the converting section 12
are provided in the controller 10. Therefore, it 1is
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 virtual
communication channel 40 is established. The
communication section 31 also performs one-to-one
communication via the wvirtual communication channel 40
with the selected field device by using a port of the
controller 10 to which the selected field device 1is
connected. At this time, a communication signal is

converted similarly as being passed through a converter

(modem), and transmitted. Accordingly, the activated

14
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It is sufficient to arrange the converting section 25
12 in at | east one of the controller 10 and the system
13 conputer 30. [0035] In a program for one-to-one
conmuni cati on executed in the notebook type persona
conputer, there are many 5 prograns in which it is
prem sed that digital communication with the field
device is perforned by wutilizing the converter

apploact s b?o&@gﬁzgz‘)%ﬁeﬁtéé‘ewiE‘H&SPO%E%} ycgg%r}ge as in

personal conputer. In this enbod nent,
o = _ he. . . 12
on S RIS IEORBS LA AL IR AR U0 88, A i

10 are provi in the con er

' t f di gital. icati ith the
e PSFA S, DL B S B FOTTER LR oAy e
th the one-to-, one connuni%atio IS, a premse. [0036] 15
S rhe T RRL AL AP o S e e SR 88 % Bi7 dddhS nSYRESBystdnd can

C uter 30 activates an application program 32 in the

perécxo?’gbrﬁoé‘lﬂtﬁ'ﬁlﬂtc@rt%‘?}‘ iV P skt fied d9eicg 1t ual
comruni cati on channel 40 is established. The

(003 muni cati on section 31 al so performs one-to-one 20
comuni cation via the virtual comrunication channel 40
wi t Ahehecaamutieal fore| sedevone3by pesifiogmes porhabhtéhence

work such as a parameter setting and a device adjustment
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 is 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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controller 10 to which the selected field device is
connected. At this time, a comrunication signal is
converted simlarly as being passed through a
converter 25 (noden), and transmtted. Accordingly,
the activated 14 application program 32 operates

wi thout any change as in one-to-one connection with
the field device as shown in the exanple of Fig. 8,

or W(RABoUt TREYaEONSEhOUSAEESobPah 35 NEs COAPYHL EALI ON
is perforned via the system and can 5 perform

conﬂwﬁh¢atiqnmﬁﬂkgﬂﬂ%%ﬂaéﬁi#ge%E%%iohpo {] gpgcu&sﬁk the

comuni cation section 31 perforns a nai nfénance

appiGRa?3 on PH RN 3%t ting %Bgmznﬁggkﬁg %g%;sggs@%nfield

wthin the Tield deviée by utilizi a

b SO SR T ot A

conpl ete € ap

h icati tion 31 frees the
pefPOPS) sk SR TOh CRETOE 200 e AeMdasesdhustnent

I . f the field device. 15 [0038] Fig. 2 is a
Of?l5&?2%%%V?sﬂ8ﬁfﬁ§[ZnIBpéﬂﬁi?@Ftkﬁ%céHdréﬁﬁ adiustment,

conmuni cati on systemof Fig. 1. The operation will be
thexpPRLhEE L ANaPEBEEARCE2WBY Be silep opdertefl blye af hwr .

chart.
(A5) When the parameter setting and the device

adjustment are completed, the communication section 31
completes the application program 32.

(A6) The communication section 31 frees the virtual
communication channel.
[0039]

Fig. 3 1is a configuration view showing a second
embodiment of the present invention.

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 RS232C, etc., and the virtual serial

port are different in only a port number on a software, or
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20 (Al') The field device for perform ng the one-to-one
communi cation is selected fromthe screen of the
system conputer 30. (A2) The path establishing
section 11 establishes the virtual comrunication
channel for perform ng the one- 25 to-one
comrmuni cation. 15 (A3) The application program32 is
activated. (A4) The communi cation section 31 executes
théhplk@ppllcatlon program 32, and communi cates with the
field device through the virtual conmunication
[OGEP nel, and 5 perforns the paraneter setting and the
devi ce adjustnent of the field device. In the setting
and ustnent i.cati on program 32 nay be

a
alséiggeratedj%y a GggEqu ;lQﬂenV%ﬁ Afep@r &  third
se e device, adjustnent are conpleted t he
em?géﬁﬂﬁﬁk f %ﬁgeef?ﬁﬁn§lln BRELRPL et es the application
program 32. (A6 The conmuni cati on section 31 frees
thegI\ﬂ rEhal thigifruRMBadiBANE hartde . COOORD] CAL jon3 sestion

configuration view show ng a second 15 enbodi ment of
31 tpgeprksenthpnadmliisimt lon thoseond2 eabddidesngnattes the
conmuni cati on section 31 executes the application
repk ogreahad? @edtdeSidgnafestlee system computer 30. The
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 1is a configuration view 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 is 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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virtual serial port 33 of the system conputer 30, and
transmts a signal to the field device through the
virtual 20 communi cation channel 40. [0040] In _
accordance with the second embodi nent, no change in
the application programis required by setting that
the real serial port of RS232C, etc., and the virtua
serial 25 port are different in only a port numnber on

a sofhwakeco®Hanté tm%ﬂﬂ'“%he[ogéﬁktﬁiggmﬁégiﬁ%ngqmethe

configuration view showng a third enbodi ne

sppLSSS hmugnby oo, LAy PEA {4 BB 16 onnent

conmuni cation Section a o
O e, err bmsied: 50, "k werah Samer Soceporcan be
op Bt By £R82 ] eBBRE ER Aetsoie BEORPHeR hes ane For
xSBEPE Chath el 9 BESTRAT  hPDEGR RS viewwstonnent s an

communi cati on_channel 40. [0042] The third enbodi nent

enYLrQRpgR} | el fipkant bor @S nerbbardwares fixed in the

| i tion progra etc.
BB} cation program

Fig. 6 1is 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 tool 60 in which an
application program 61 and a communication 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 tool
60 is 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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[0043] Fig. 5is a configuration view show ng a fourth
enbodi nent of the present invention. In the fourth
enbodi ment, conmuni cation that an 20 application
program 51 installed in another notebook type
personal conputer 50 perforns with respect to a seria
port 52 is received by a serial port 36 of the system
conmputer 30, and is transnmitted to the field device
[0ODBBOuUgh the virtual communi cation channel 40. 25
[0044] 17 In accordance with the fourth enbodi nent,

the TREPkEEahi @RHBAHAP HRAWHANRS 132 RENALL O,
environment different fromthat o# t he S;@%%ﬁgﬁcally use

ehEOBR CaRch D b PO PN SUGP LB o i

personal conputer,” etc.

p : | nyi.rgnnent is an environnent different in
th%ﬁaééahgggaaﬁgéqfoo45] Fig. 6 is a configuration view
[oﬁggrﬁng a fifth enbodinment of the present invention.

n the fifth enbodi nent, conmunication that the
appl#catiop program 51 installed in another notebook
type" *Per sonalS cSnpGPEL 19 EAPEr nELGIt hsheWprEt @ o Sixth
t he, serj al ort 52 is made to be the digital

em%%ﬁﬁﬂﬁPEaP?thFhPéﬁﬁﬁn§ invention.

In the sixth embodiment, 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 is 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
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15

conmuni cati on nodem 53, and this digital comunication

is 15 transmtted to the serial port 36 of the system

computer 30 through the conmuni cati on nodem 37.

O herwi se, digital comunication performed by a

dedi cated tool 60 in which an application program 61

and a communi cati on nodem 62 are installed is

received by the serial port 36 of the system 20
comumpitEri@) thamngh, t BrdCoBRBREGALI AN PARARKEIL, b%fi@'lg' Set

transmtted to the field device through the virtual
and oaans ©&di 1 ot ¢ heasee c 80t o FeheeXaBPhede /g dedi cat ed

tool 60 is a hand held termnal. One field device is

si Myttt egh s drfc Hﬁkf’é%t@onzsm@?ys%ggémﬁ%’_ﬁ% fél Pt rRcording

portion shown as Bin Fig. 6

se@adi nENL iS5 Eé§0t£¥§ thRE@EhF @llgnﬁsesgﬁgggg woth @

appllcatlon programt I'S conp etely Inté

paddife B CRE W88 RS akhfen! 10 pr R EEd " i

Vi ew s omnng a Sixth odi fig

n.the |xth enbo nt, it is supposed
coﬁ#p%lé%#ao |FP58P @oﬂﬁﬁﬁ|3&F|Hﬁ cHEPMEIn ¥PatLon  channel,
e t ablished betmeen 10 t he apfllcatlon program 32 and
4y RRRARE oot THae cBhel el Aevice puft Hershasgaand

cormunl cation control section
recording a changed point.

[0049]

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.
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13. Wien there is access fromother application
program 38 to the field device 20a in this state,
15 communi cation control section 13 allows this
access. At this tinme, a new virtual conmunication
channel 41 is established. Further, when there is
access fromthe application program38 to the field
devi ce 20c, the conmmuni cation 20 control section 13
bl ocks this access. [0048] The follow ng additiona
FIGyunkti on may be al so added to the conmunication
system of the present invention. A recording section

31 MRV HIADIQN osEdetiofor 25 obtai ni ng i nformation
flow ng through the virtual 19 communi cation channel,

11 @0y eIz B ISR Nar aret /iy bei ng set  and adj usted with
respect to the field device. The present invention nay

12 dowERIVIEA IFEROPIGN Ng section for, after the
adj ustmrent and setting of a 5 paraneter of the field
device are conpleted in comunication through the
vi rtual communi cation channel, reading the paraneter
rF1gof othe field device and grasping and recording a

changed point. [0049]
Al SELECT FIELD DEVICE FOR COMMUNICATION

t he

A2 ESTABLISH VIRTUAL COMMUNICATION CHANNEL

A3 ACTIVATE APPLICATION PROGRAM

A4 SET PARAMETER OF FIELD DEVICE, AND ADJUST DEVICE
A5 COMPLETE APPLICATION PROGRAM

A6 FREE VIRTUAL COMMUNICATION CHANNEL

FIG. 3

33 VIRTUAL SERIAL PORT

31 COMMUNICATION SECTION

11 PATH ESTABLISHING SECTION

12 CONVERTING SECTION

FIG. 4

34 REAL SERIAL PORT

35 SERIAL PORT

31 COMMUNICATION SECTION

11 PATH ESTABLISHING SECTION

12 CONVERTING SECTION
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FI

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 FIG 1 31
COWUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG SECTI ON 12
CONVERTI NG SECTION 5 FIG 2 Al SELECT FI ELD DEVI CE FOR
COVMUNI CATI ON A2 ESTABLI SH VI RTUAL COVMUNI CATI ON
CHANNEL A3 ACTI VATE APPLI CATI ON PROGRAM 10 A4 SET
PARAMETER OF FI ELD DEVI CE, AND ADJUST DEVICE A5
COVPLETE APPLI CATI ON PROGRAM A6 FREE VI RTUAL

©OVRUNI CATI ON CHANNEL  FIG 3 15 33 VI RTUAL SERI AL
PORT 31 COVMUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG

36 SBERIAN PORTCONVERTI NG SECTION 20 FIG 4

52

31

11

12

SERIAL PORT

COMMUNICATION SECTION

PATH ESTABLISHING SECTION

CONVERTING SECTION

FIG. 6

31

11

12

COMMUNICATION SECTION

PATH ESTABLISHING SECTION

CONVERTING SECTION

FIG. 7

13

31

11

12

COMMUNICATION CONTROL SECTION

COMMUNICATION SECTION

PATH ESTABLISHING SECTION

CONVERTING SECTION

FIG. 8

3 SYSTEM COMPUTER

1 CONTROLLER

FIG. 9

3 SYSTEM COMPUTER

22



34 REAL SERI AL PORT 35 SERI AL PORT 31 COMMUNI CATI ON
SECTI ON 11 PATH ESTABLI SHI NG SECTION 25 12 CONVERTI NG
SECTION 21 FIG 5 36 SERIAL PORT 52 SERI AL PORT 5 31
COVMUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG SECTION 12
CONVERTI NG SECTION FIG 6 10 31 COVMUNI CATI ON SECTI ON
11 PATH ESTABLI SHI NG SECTI ON 12 CONVERTI NG SECTI ON
FIG 7 15 13 COVMUNI CATI ON CONTROL SECTION 31
COVMUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG SECTION 12

1 GYRRGELBRS SECTION 20 FIG 8 3 SYSTEM COMPUTER 1
CONTROLLER
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FIG 9 25 3 SYSTEM COMPUTER 22 1 CONTROLLER 23 d ai ns

1. A conmmuni cation system conprising: a controller

that is connected to a plurality of field devices for

inputting and outputting an analog 5 signal and a

digital signal; a systemconputer that is provided in

an upper hierarchical |ayer of the controller, and

communi cates wth one of the plurality of field

devices by using the digital signal through the

control ler; and 10 a pat F&&t%bl i shing section t hat

selects a field  device for comrunication fromthe

plurat SRR GRE10N o$9S BeR aBPTREESI R Vi r t ua

communi cation channel to be a conmunication path for

per f®r [\ORG oS- Sha tcobsrumicgameaded weoh & hplsebadttgd of

_field device via the systemconputer and 15 the
fiebdt réeveees 2. fdhe toputhingt i andsystepuecingdi g t&nalog

claim1, wherein the path establishing section is
signaVi ged andayithekastigane ;of the controller and the

system conputer. 20

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 controller; and
a path establishing section that selects a field

device for communication from the plural field devices,
and establishes a virtual 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 is 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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3. The conmuni cati on system according to claiml1,

further conprising: a converting section for

converting a comunication signal being transmtted

t hrough the virtual comrunication 25 channel, 24
wherein the converting section converts a

communi cation protocol and a conmuni cati on system t hat
are wused within the controller into a comrunication
protwcgl .and % conmuni cation systemthat are used in

t he “B2EBhuni &8 on GRRYPE NG el eBEEE1iPRel d Cboicods  a

and the converting section is provided in at |east one

- COBFURKEALLREr BFPEPCRAd 2NRe as pomarand@atlitcar .systefhethat are

commuyni cati on systemaccording to claiml1, 10 wherein
useqewWdidiam dmpapatrpddea dortuna cabimmond ecttiion @ tocol
activating an application programin the system
an¢onput eronmuricatent haystlem vitliaml e@eMUNi€ai ol  the
channel is established, and perform ng the one-to-one

comyumming Chon owi tht bheheesebeetiedibigl dedevice yha the
15 virtual communi cati on channel. 5. The comruni cati on

systtere acenvdrBgnyo selcdii®nd i s V‘??B@haefi.heln .at least one
conmuni catl on sectl on executes he appli cati on

of MHRYredh t 2ot &erfQd nehat h par amet er
setting 20 and a device %%?ﬁétngﬁﬁpgﬁ? ‘respect to the

selected field
4, The communication system according to claim 1,
wherein the system computer 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 via the

virtual communication channel.

5. The communication system according to 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 virtual

communication channel and releases the selection of the
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device. 6. The comuni cation system according to claim
4, wherein the conmmuni cation section frees the

virtual 25 conmuni cation channel and rel eases the
selection of the 25 selected field device when
execution of the application programis conpleted. 7.
The commruni cati on system according to claim4, 5
wherei n the conmuni cati on section executes the

ti-Q progr.a d designates a virtual seria
Sef,lge?ﬂ 4 2eaa” deis | HE‘%‘or‘%’F%‘FPW% phe thet application
onnunlcatlon channel. 8. The communi cati on system

pﬁ%ﬂﬁﬁ%ﬂ%ﬁ;qquﬂ%ﬁ?ﬁ4- 10 wherein a signal froma
term nal having a conmunication function is received
by a serial port of the system conputer, and the
comruni cation section transmts the signal to the
sel edt-ed The| dogmuhdeatiiant heystient uatcepdtiigi ¢at i @aim 4,
15 channel. 9. The comuni cati on system according to

whelrgiim 4he faormimheri cansn séegt i 6n CORSUDE AL 198 Sﬂﬁﬂeht ion
section that, when an access 20 is attenpted f

protiram, apphd cate ARyRIgE am bei AguEXe8d | 'Bok'ee to be a
system conputer to the field device that 1s not

co?ﬁgﬁtﬁbﬁd pbetlibe Wifhualh e ] Latd QG ¥INe on %lhlaonmr?’e 1.
8. The communication system according to claim 4,
wherein a signal from a terminal having a communication
function is received by a serial port of the system
computer, and
the communication section transmits the signal to
the selected field device via the virtual communication

channel.

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

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 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, 26 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.

11. The comuni cati on system according to claiml1,

further caonprising: a recording section for obtainin
fuan gfﬁg:ﬁﬁgéﬁﬁg¥?omﬁng throug% the virtual )

communi cati an channel, and recordi ng a paraneter that

i s 8efOBMURYFEl AN rekpieetien thatfi whdndeni eecess
. 12, The comuni cation system according to claiml1, 15
1s plhterertecoriiasigidien 2pRrbid hjoseprognahobeinft ekeanted
~ adjustnent or a setting of a paraneter of the field
in ddig ceypyemheommmmini tat itdre viheldie deiviiigal connected to

conmuni cati on channel is conpleted, reading the
thepaiatepdr cofumung dataloh dtdress 1 ansl oA WS P dige AN

recordi ng a changed point. 27

11. The communication 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 to claim 1,
further comprising:

a recording section for, after an adjustment or a
setting of 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.

27



