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Description LI irrrrerrrererrrrerererererrerererer i
COVMUNI CATI ON SYSTEM *159159* Technical Field
Frerrerererrerererrerererrrrererrrrerrrr *@0002* 5
[0001] The present invention relates to a

comuni cation system for comrunicating mﬁtﬁ~a~iLeLQ\\\\\\\\\
device by using a digital signal through a virtua
oaeara o et torm ipesatbbrmant oat on o UM

perform conmuni cation froma personal conmputer W &f3g.
COMMENECATIONt B&STEMI d device for inputting and

out putting an anal og signal of 4 to 20nmA, 1—%9-5Mﬁ_“~_____%_§_‘

etc. 15 The hybrid comruni cation is a conmunicatjon

rebbbctnorianal oa ot anat ot 8o Soma et e’ "ane AN

digital signal superposed on the anal og signal. Theggg«
(oapahog signal fromthe field device is utilized 20
for control by a central controller for process

cont gL, pAdsedhe ;d@id@dlosi gralatles Mbnly Wdrdn&edation

for a maintenance work such as paraneter setting and
wi3gUR 5, OELTERLIRY SN LADke S e el Blida o
di%?%%& gg%ngiethrough 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 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 fieid device is utilized
for control by a central controller for process control,
and the digital signal 1is 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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25 between the anal og signal and the digital signal. 1
[ 0003] A way of the hybrid comrunication 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
[008Btroller 1. The field devices 2a to 2c exist in the
field site, and detect a process value of tenperature,
10 pRessay eofa theuinydrevel comthonidheibnelwl tdeviaes Peeld
to 2c output a detecting signal of the process val ue
deby ceheilanalesg diegr&plafinéd.o 20m\, 1 to 5V, etc. This
analog signal is inputted to the controller 1. The

cont Fehl.es ks CONYEEL SshBEsnyNBUlccHARAIraitd od dlinifle of
signal, nmakes a 15 control arithnetic cal cul ati on, and

theakehh@ahe e ath onORE 0B sARD Wl o t B $iyQperati on amount
"is outputted as the analog signal of 4 to 20mA, 1 to

S5V, eje. Fi?r}d ghe p{ipLd dfiééfgs 4év ge%.c L€ operatedey,,

by this oufput. For exanp when the field deviceis

ingu\ﬁli Fjl e%‘éfgﬁgﬁfgglg Ot%%ergrﬂgl irggslngfl \éefr ! :%orbrhected

ontro stem conpu S OC‘aet

toggénguﬁﬁr'%fgg% sl el 116 §O0LLes" b {928V ETe 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, etq., and the
field devices 2a to 2c are operated by this output. For
example, when the field device 1is a wvalve, a degree of
opening of the valve is controlled.
[0004]

A system computer 3 1is 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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controller 1 constitute a process control system The

25 system conputer 3 manages 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

conputer, and application prograns 8 according to

various kinds of field devices are stored. It is
SXBRRAFs e t REE SORE1t cCIMRUEIMBAYC ¢ ol SR A s hghef | @y gtem

device is perforned as a connection node of the
coppibtall 8-terminal 4. Therefore, a converter 5 is 10

connected to RS232C port of the portable term nal 4,
[08A8] this converter 5 is connected to a signal line 6

connected to the field device as a comuni cati on

part Aer. ektmmmpbst alal epdetabhal tersiiperlpogesid ha notebook

digital signal on the anal og signal on the signha

tybene farsoithl 15cenputercat eshdd tapphecit ebd device@ams 8
[ 0006] The analog signal fromthe field devices 2a to

acéerdsnguttd i zedibak GOMdP! obY flilta LM G OELET ake TS red.
digital signal superposed on the analog signal is

Ttutibi z8fbhNs 29 GaEUNIGRLRL QY P8LhARTEAS i8N w1Eh the
paraneter setting, a device adjustnent, etc.

flEQ@pe&éviget he fLek¢odhukce d ram cér@ﬁegefgﬁlblnﬁ)de of the

t erm nal
portable terminal 4. Therefore, a converter 5 1is

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¢c 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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[0007] In the exanple of Fig. 8, connection for
perform ng 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

conmuni cation partner is changed, the signal line for
connecting the portable term nal 4 nust be changed. 5

[ 0008] Th al og signal and the digital signal can be
°fys Bfrgﬁgﬂ§bn??ﬁwgﬁ?kaﬁ'preEEﬁF?%?ﬁéve Wien the field
conmuni cati on systemthat can perform conmmunication

deYiCR AFe Wit PMIHRV AL IR dardiahd § HhapgRd cathonsignal

programin the system 10 conputer provided at the

lipgnt &pT | FOPRRStaBAMUAREat Portakyet ehermingll i 4eduust be

suitably, the paraneter setting and the device

chaapgstnent of the field device can be made even when

the operator does not go to the field site. [0009] 15
[OPO§] 9 is a view showing a configurati on exanpl e of

such a communication system In Fig. 9, a controller 7

can #@hsoaeapbgy stibealdiagid alhesidgndltdin sAdgidl afart ®©d hesed

anal og signal. The application programis executed in
byt ithesysbrOre0lput &t 3prefernid CaaHY cadi an Whdud{®tion

field devices 2a to 2c is perforned.

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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[0010] A distributed control system connecting a HART

device thereto for performng the hybrid conmunicati on

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
[0 ?é perform ng the one-to-one communication is

8 sed in the application progran18 for the above

portabl e rm nal . _Therefore, progr am change

redeSFgh~ %goﬂeaéﬁﬁéa s éﬁé@ﬁFédtﬁé spsI FEALTER f@t

program 8 in the system conputer 3. Addition of a
Digejpsuresofedtiend MgRdtio®n for selecting the field

device for conmunication, a change of an interface
Prpbﬂe@écé@@ﬁngh@hénvhnéﬂ@ndévi6@ wiod V& control system

i nstead of a converter (noden), etc., are required as
[0@RZdge points. 15 [0013] An obj ect of the pr esent

invention is to provide a comunication systemthat

can BPewkwgem, oneehwmeonion cdivminpeatfioaminigt hthhe one-to-one

selected field device without redesigning the
coapphiicatiion frsogiramifsad tive ey talyle kel Biram 8 for

designed to performthe one-to-one comruni cation

the above portable terminal. Therefore, a program change
or a redesign 1is 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 communicétion
channel to be a communication path for perfdrming the one-
to-one communication with the field device.

Means for Solving the Problems

[0014)]
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as a prem se by establishing a virtual comrunication
channel to be a communication path for performng the
one- to-one comunication with the field device. Means’
for Solving the Problens 25 [0014] 5 The present
i nvention provides a comruni cation system conpri sing:
a controller that is connected to a plurality of
field devices for ipputting and outputting an anal og .
5 i GREI BRFoETh of {RTeRt ISl ROy Srem CompthEn ARt ion
IS provided in an upper hierarchical |ayer of the
SYE5RM GPPRELSARG ‘conmuni cates with one of the
plurality of field devices by using the digital
si gnal GHtoihl ¢he thardt rb$ | @onn@sterd Bopat hplurality of
establishing section that selects a field device for
fiedAnubdevaresn feom theuptingl &ndl dodewutesng amag analog
establ i shes a virtual comuni cation channel to be a
sigoamdunindaki oigddel fsdgngérf or mi ng one-to-one
conmuni cation wth the selected field device via the
system spspahercamputdd tHtatcorits obrerided01%h |&nt hepper
comuni cation system the path establishing section
hikegapeavicded Layat |epsttinecohtirbeleent rghdercamtunt betes

system conput er .
with one of the plurality of field devices by using the
digital signal through the controller; and

a path establishing section that éelects a field
dgvice 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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20 [0016] The conmuni cation system further conprises a
converting section for converting a comrunication
signal being transmtted through the virtua
conmuni cati on channel, 25 wherein the converting
section converts a 6 conmmunication protocol and a
comruni cation systemthat are wused within the
controller into a comuni cation protocol and a
cogawirhFiadaono Profsicerh tangd aaremwsed ¢atidre system that are
conmuni cation with the selected field device, and 5
usekle wigHviar t thg sweottitod lier pinie ded dommain ileedsitorongroodécol
the controller and the system conputer. [0017] The
andonmaini catimonispstiem hasystemdnmbhatat izae seasé@n ifor the
activating an application programin the system 10
comppdicar iioh &ishatted katl ddredvifiitelal deamad)i catd on
channel is established, and perform ng the one-to-one

COMUYRAEC Adrife ity t feceebect 8d gt idideVvigea¥i addi® one
virtual communi cation channel. [0018] 15 In the

o £C @A RiceRrcan ey SrRIMt He BRI gt} . section
executes the application program and perforns at

[(ologagt one of a paraneter setting and a device
adjustnment wth respect to the selected field device.

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 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 virtual communication channel 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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[0019] 20 In the conmunication system the

communi cation section frees the virtual comrunication

channel and releases the selection of the selected

field device when execution of the application

programis conpleted. [0020] 25 In the conmunication

system the conmunication 7 section executes the

application program and designates a virtual serial
SeFEHPTt ERFEUL &0 AR {5t icon RiQgFae and rdemignates a

.communi cation channel. [0021] 5 In the conmunication
viggsedmsersahnBPrir div abet er ratHleHaldmgpartion with the

conmuni cation function is received by a serial port
vigtughe copguerhcedimont ethanaed .t he conmmuni cati on section

transmts the signal to the selected field device via
[0O0R& Ivi rtual communi cation 10 channel. [0022] The

comuni cation system further conprises a

comiini catieon womiuralcaeicin onsydiaém, whan @i gaedessrdim a

attenpted from ot her application program bei ng
teexeaulethdvinkp 4 heomyeh e6aE0oPUERACEDohhe sf irRlcdidRd a8 a

that is not connected to the virtual conmmunication
se¢hanngbrtaldfowhet R st_R&GCRSMputer, 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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[0023] The communi cation system further conprises a

20 conmuni cation control section that, when an access
is attenpted from other application program being
executed in the systemconputer to the field device
connected to the virtual comrunication channel,

bl ocks the access. [0024] 25 The communi cati on system
further coqgrises a_8 recordjng sectiaon for obtaining

reCREGEREL i otFFFOW ng EOfhr RRIFFIMENY i r LBEP TEGHHGRI cattIning
channel , and recording a  paraneter that is set or
thzaugst &dewivit tiedp €Ommug ided 1oy ehennadi cand Tepesiing a
The communi cation system further conprises a
pargmet@irngtett iish fet, @f t edjastadj usibentragpect to the
setting of a paraneter of the field device by the
fiedandeivdaei.-on via the virtual conmmunication channe
is conpleted, reading 10 the paraneter of the field
[00é%ilce, and grasping and recording a changed point.
Effect of the Invention [0026] The above
comuhecat ¢ommsystetidas thestpat h flrtestabl tshbhgses a
section for establishing the virtual comunication
reebaanely sed¥@on ARG am RAijudtient 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 1is
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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perform ng one-to-one comunication wth the field
device fro communication. Wien the application
programis activated in the system conputer in the
state that the 20 virtual comrunication channel is
establi shed, the one-to- one communication with the
selected field device is perforned through the

virtual communi cation channel. At this tine,

commtifilt&at i ohtsi gl P@Sééﬁéérte805|n??ﬁﬁp§m‘szQﬁfﬁﬁfone
passed t hrough a converter (noden) and is 25

commuﬁématttl@@ yithys the iselgsdsid| £ied berdaitige without

" one-to-one conmunication with the selected field

redeviigeinit hotite redpsigaingnt hermgramat fon preogrrewtable
for a portable termnal that is designed to perform

terhénede- thagne is5 cemigmedat iten aeEqrenitde Fnd-her-one
it is possible to performa mai ntenance work such as

coampatiaatten set b pyeandea devi ce adjustnent of the

" field device by using the application programfor a

port abkehker m ival itshapoksipesi ged ple@ flpehd 0& Midi¥htenance
one-to- 10 one comruni cation as a premse as it is.

woBki &fudPesgs i Bt iR affe tilte JXtaNiNPSand 082 Heic®  dd{ s Bment

configuration view showing a first enbodi ment of the
o fPEBRERH 1AV RN blP JHiGg 2HS P11 CGH o WM For a

an operating

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

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

~Fig. 4 1s a configuration view showing a third

embodiment of the present invention.

Fig. 5 is 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
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emppe ipe

a

procedure of a communication systemof Fig. 1. Fig. 3
is a configuration view showi ng a second enbodi nent
of the present invention. Fig. 4 is a configuration
view showng a third 20 enbodi nent of the present
invention. Fig. 5 is a configuration view show ng a
fourth enbodi nent of the present invention. Fig. 6 is
a configuration view showng a fifth enbodi ment of
@geﬁﬁ ithee Priegen 28 nwieg tipni.s a confi gurati on
view show ng a sixth 10 enbodi nent of the present
i nveRtigen8 Figy.a 8viewashpeinghewioeg fd avaaftiigur aiample
exanpl e of a conmunication systemas a related art.

of

Ebgmu@ iicatd oni ewsskowiasg aa redaftieguratti.on exanpl e of 5

a conmmuni cation systemas a related art. Description
of tRégReferience Nuewr ahswand Si gosfijgdd28]icl0 example
controller 11 path establishing section 10 12
CoRMANT IcRAG 1$RC lsiyeit el aGorMHa1GAlddorraant rol section
20a to 20c field device 30 system conputer 31

DeGeFIRi Gt 0N t3RCIRFRrrence 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 virtual serial port

40, 41 virtual communication channel
50 notebook type personal computer

60 dedicated tool

Best Mode for Carrying Out the Invention

[0029]

The present invention will next be explained

detail by using the drawings.

Fig. 1 1is a configuration view showing

11

of

in

one
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15 32, 51, 61 application program 33 virtual seria
port 40, 41 virtual comunication channel 50 notebook
type personal conputer 60 dedicated tool 20 Best Mde
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

howi ng one_ 11 enbodi nent of the present invention.

emprpofiing

Ny of nkheaRESSEBEt 1HYENEd Othe dBoVddrents ofled Same

portions are designated by the sane reference

PR 25 | FigPoveReroiied | Rer torana ek cangenahed by
analog 5 signal and a digital signal between the

theoramsi | feperanl nunedtal slevi ces 20a to 20c. [0030] A
system conputer 30 and the controller 10 constitute a
procéds Eomtradl systentrdédl@he 19ystam eavhahge 3t i sSnalog
on an upper |level side of the controller 10, and

sigpradgend he pigttst edghrdl baysicem ;Hﬂutdntﬁdﬂmer 10 and
conmputer 30 has a communi cation section 31, and

fielchalgas-dhe al gid #losi gnal with 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 digital 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 1is 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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via the controller 10. 15 [0031:] The system conputer

30 has a function of displaying a list of

comuni cabl e field devices. Wth respect to the

di splay, all the field devices nmay be displayed on a

list, or the field devices may be al so hierarchically

di spl ayed 20 in accordance with types, used places,

etc. Integration device managenent is perforned by
thehecopene mic disutseis t3 apppditsyyl 3P-ng t he devi ces.

[0032] Afield device to be a comunication partner is

25 s@heccet tiodmetrhd f ihelsd adepd tdese 2A0eb tisIP00og section 11

di spl ayed on 12 the screen of the system computer 30.
an@iheacorbnolelrérint0 Bastdomat h2est abThehipgtisecésvablishing

and a converting section 12. The path establishing
sesedbhorn 1l leeisilabl slsdesaaviirtiwal commmyiiceatiicon amanel 40

40 5 to be a communication path for performng

toONBet 0a0NEomBAANHALEBhI OPaBht hrbhe S&fe6tRingi ebfe-to-one
device via the system conputer 30 and the controller

co%ﬂunﬁ@@%&bn'twh%hSUEBbC|@E@eEQearrﬁﬂgﬁdth§e9§EQ via the
establishing 10 section 11 in at |east one of the

syS@Rh' %kn%ht%q 3 e th%y%to‘?mr%qq@it Qfp 30. Wen the

path establishing section 11 is provided in both the
[Ogggﬁroller 10 and the system

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 wvirtual 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 wused 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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conmput er 30, the system conputer 30 and the controller
10 are operated in association wth each other, and
establish 15 the virtual comruni cation channel.
[0034] The converting section 12 converts a signa
being transmtted through the virtual comunication
channel 40. The converting section 12 converts a
comuni cation 20 protocol and a comruni cation system

COf®L&SKi ti'n the controller 10 into a conmunication
Ogr ocol and a conmunication system used in

[003 nication wwth the field device. It is sufficient
to arrange the converting section 25 12 in at |east

one OF thePEBAERBI ITGT 10R&RHCT ARe s ForEMN itz tdempuerecuted
- 30. [0035] In a programfor one-to-one conmunication
inexkket &PtaheaketibeeRIICANe FErPBEAK  cofpRiter are many
there are many 5 programs in which it is prem sed
progaang gi tal colighi cafiiton Wwsth phemisetid dekbéte idigital
performed by wutilizing the converter connected to
CORBRBACaIdIN ofwittthe timt ebbickld ypdepieresoniad qoepfibened by
In this enbodi ment, the path establishing section 11
utdnd ztilvey ciamw ecbnrgriect i onrigctldd ate RIPAXEdpbAtt E the
controller 10. Therefore, it is possible to perform
nodiefiolodl tCAETUNE €86HhON WohPputBe.fi e¢hdthis 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 wvirtual
communication channel 40 is established. The
communication section 31 also performs one-to-one
communication wvia the wvirtual commuhication 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 1is

converted similarly as being passed through a converter

(modem), and transmitted. Accordingly, the activated

14
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device by using the programas it is, in which the
one-to- one communication is a prem se. [0036] 15 The
comuni cation section 31 provided in the system
conmputer 30 activates an application program 32 in the
system conputer 30 in a state that the virtua

communi cation channel 40 is established. The

conmmuni.cation secti 31 al.so perfqr one-to0-one 20 .
PRI TEN IOYAAR (Ae VRFCaAE eIt Hat Tok CRERRE o i
with the selected field %evice ? ing a port of the |
°n86.t’f€r O CerCA ¢ ot bl cHithe 9§ e ggggfi Vd-cgfev?ﬁesi@wn in

connected. At this tine, a conmunication signal is
Lheo REEAMRIE sPhi Fafly 8as Pei Hythauke@n¥hcififipusness that
converter 25 (noden), and transmtted. Accordingly,
thehecopppyhEablons igppPrEAPFBAdpriig a2 wiffreitesand can
wi thout any change as in one-to-one connection with
pereriy gogrgaiicad 1on stidin the filed dexdeviloe.of Fig. 8,
or W thout any consciousness that the comrunication
[0i087gerfornmed via the system and can 5 perform
communi cation with the field device. [0037] The
commThiec aomrursectiiom deqerdor 35 pefd@omtnenanaea i Mdskance
such as a paraneter setting and a device adj ust nent
wowkt lutH hes f helpdirdedtes hyettting zang theladRld Cadi@stment
10 program 32.
within the field device by wutilizing 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 1is 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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After the required maintenance work is conpleted and

the application program 32 is conpl eted, the

conmuni cation section 31 frees the virtua

conmuni 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

conmmyni.cation systemof Fig. 1. The_operation wll be

expl APried The atkoh HEREEON PROGER( 49 bF doFtoTaERa- | ow

chart. 20 (Al) The field device for performng the

one- tt63dne M 18R 1O o SEELAQTS r /n t BRESBEREN the

of the system conputer 30. (A2) The path establishing
appddCRdA O REPEBRTsRes 2R@ worrualcederunvitiri dhe fleld

channel for perform ng the one- 25 to-one
degFdmeunitbaoigh. tbe( AS)rt¥helapppiourioatpengranasrels and

activated. (A4) The communi cation section 31 executes
petrtformgpptheapavanptegr amt3d ngamnhd ohanideaties wadiustreent

field device through the virtual conmunication
ofchdmnefjiebdddévpeef. or Mn titee pacaheher andt tihyg adipuséheent,

device adjustnment of the field device. In the setting

thandpiphe cadjivst peolgrant 32 apR beatdlen RPPRIABSBDHYRY Ler.
al so operated by a user. (A5) When the paraneter

setti(ag)and e, deMbCepapghetsé FENMet BifoMBlet e thEvice
comuni cati on section 31
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 proéram 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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10 conpl etes the application program 32. (A6) The
communi cation section 31 frees the virtua
comuni cation channel. [0039] Fig. 3 is a
configuration view showi ng a second 15 enbodi nent of
the present invention. In the second enbodi nent, the
comruni cation section 31 executes the application
program 32 and. designates a virtual serial port 33 of
thend tem conputer 30, and transmts a signal to the
field device through the virtual 20 comuni cation
[094ddnel 40. [0040] In accordance with the second
enbodi ment, no change in the application programis
requFi@d by sestiadg adndiiqr@tiogal vdem alshpwingofa third
RS232C, etc., and the virtual serial 25 port are
endoidfigeartt ofn tdd ywressortt imyverdricon a software, or 16
the like. [0041] Fig. 4 is a configuration view
showiIng tthd hthdrderdmdidierentof the poasemti datient | 8ction
5 1n the third enbodi ment, the comunication section
313kexacidestideapppi ta8i bANPPOEEEAM332 At desi gnat@S the
the real serial port 34 of the system conputer 30.
relhe seefuUNi pattomsecds Orhdl thHehehUr 8SmP@ELra 30.  The
comuni cat i on

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 1s 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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path fromthe real serial port 34 to other serial port

35 10 of the sanme conputer, and.transmts a signal of

the serial port 35 to the field device through the

virtual comrunication channel 40. [0042] The third

enbodi nent is effective when a port nunber 15 is

fixed in the application program etc. [004ﬁ% gig. 5

is a_configuration view showi ng a fourth enbodi nent

of thB pP& Qﬁ%%q%ﬁﬂnW%ﬁh I'he helPBhFPh &MbOGHIMaRT, the

communi cation that an 20 application program51
aPPALCAReR | RTQHERRer FABLEBODBE t Pe ORRFBbHAR cRFpLEEIMent

50 perforns with respect to a serial port 52 is
diféesenéd Byom s@ratal ofor thee a¥stéere syommrtierodfutean be

30, and is transmtted to the field device through

~opehetedr biyaltheomaisbscmtk divrsharaeiornk), Qang0ioed) d4cln For

accordance with the fourth enbodi nent, the

-exapplecat itdre prdgféaarenfui rapeg adn coper et v Onorman t ondent an

different fromthat of the system conputer 20 can be
engpepatedtbydiffifereatebaokst ype hpedsaral. conputer, etc.

For 5 exanple, the different operation environnent is
[o@aa5]environment different in OS or hardware. [0045]

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 tbol 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 thfough the wvirtual
communication channél 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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Fig. 6 is a configuration view showng a fifth
enbodi nent of the present invention. 10 In the fifth
enbodi ment, conmuni cation that the application
program 51 installed in another notebook type
personal conputer 50 perfornms with respect to the
serial port 52 is nade to be the digital
[quqgunication through a communi cati on nodem 53, and
this digital conmunication is 15 transmtted to the

et AhePYie 30 S LG SUStem SOMRU &1 30 LPLOVILEDS wee

conmmunication nmo

conmuni.cat.i.on perforned by a dedicated ool 60 in ,
thEp AP E S LS AR e s CHOBmEe e BOnhbFebt ot with

nodem 62 are  installed is received by the serial port
theg d@ﬂ%q?@eﬁﬁoém 20 conputer 30 through the

conmuni cation nodem 37, and is transmtted to the
[X0%4elld device through the virtual communication

channel 40. For exanple, the dedicated tool 60 is a

hand FR€l-d fer ifnad . @i Fqutat iguyi gd avws shomwlisagedabysixth

including a 25 physical layer, in a portion shown as
em@odinEing. o U8 [OeAEntThenfarfttiprenbodi nent i s

effective to practically use the application program

t hat Ins tbheplstally embedimerd, wWiith ishesulspbsed edhat the

tool. 5 [0047] Fig. 7 is a configuration view show ng
viatsiadt hcommunication 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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enbodi nent of the present invention. In the sixth

enbodi nent, it is supposed that the virtua

conmuni cati on channel 40 is established between 10

the application program 32 and the field device 20c.

The controller 10 further has a conmunication contro

section 13. When there is access from ot her

! L tQ the f.ield device.20a.in
coffibt EFLI8R BRAMRET. 3Rd RebtRrgh R on bR TR sirtpy set
Il qws_thi,s access. At  this tinme, new virtua

an@o Hﬁtsgigﬁ%§h5ﬁﬁ8FC51tPstkgggéﬁﬁés &d*“Burt her,

when_t here is access fromthe application program 38

to theStiRIP Ui cd* ATt 1 he M ARFLat PBKE 2B dHfidisling

section_13 blocks this access. [0048] The foll ow ng
segHUPRi ohaF - f uREEREN KB be&ddssgdded andh tSetting “of a

communi cati on system of the present invention. A
PareReEfrng *Ect iGie mayf s Al sdefieei dedreor completed in

obtaining information flow ng through the virtual 19
coppunifAptachorfharargiel thend o di agmaupacabeosr deinnel,

set and adjusted with respect to the field device.
reddengr ebenpairametieirow frinhealfie ldave va aee @rddigrgasping and

section for, after the adjustnent and setting of a 5
repardiretea ohahbedf pelidtdevi ce are conpleted in

[0049]

The present application is 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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comuni cation through the virtual conmunication
channel, reading the paraneter of the field device
and grasping and 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 Cainms 1. A
conmmuni cati on system conpridity: a controller that is

connected to a plurality of, field devices for
i npu tiﬁ% & %E%%%gf?ﬂésﬁﬁtﬁﬂaFS@prss%P%hal and a

digital signal; a systemconputer that is provided in

an UBperCM TR LhiteAt | AjercBnatHeE T ohPr & | BLUrahdty of

.comunicates wth one of the plurality of field
figddi c8svhgessi gLt hénPYiL§ingl sngnaPuthubtighdt hen analog

controller; and 10 a path establishing section that
sigakdcesda af ddlgd tadewignalor conmuni cation fromthe

plural field devices, and establishes a virtua

conmani ggsten champetetro timata icompuoivdatedonipat anf oupper

perform ng one-to-one comunication wth the sel ected
hikrekrdhdewrilceluyart hef systiemeeoiyratidrergndandb td@municates

controller. :
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 er communication from the plural field devices,
and establishes a virtual communication channel to be a
communication path for performing ocne-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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- CORERLGEed N ¢

2. The communi cation system according to claim1,
wherein the path establishing section is provided in
at least one of the controller and the system
conmputer. 20 3. The communi cation system according to
claiml1, further conprising: a converting section for
converting a communi cation signal being transmtted
through t he virtual connunigation 25 channel, 21
wher SPRTEAE convst ti ngORREF FORIconFEAECR  converts  a
conmuni_gati on protocol and a comunpicati on system t hat
A IR bl FORM A GA Bl onFAE eAL FBAC are
protocol, and a conmmunication systemthat are used in
usere WEtRImhRPC AT WS t hBtS ePe T tat isvi BEOtocol
and the converting section is provided in at |east one
angk the EORPUPLCATIONG tFESESBt efhedbnpluas . usethe in  the
comuni cation systemaccording to claiml1, 10 wherein
cofaingwetteidne Ghipfurt dihen sge lee atoranuii edlat idmviseot iaod f or
activating an application programin the system
conptiher danwerdtiate shatithe iwi rgumtidmimini edt ilosast one
channel is established, and perform ng the one-to-one
o fc duhmeu mwiotdtriodrl ewi tand Hehes ed yectead dargductedevi ce via the
15 virtual communi cation channel. 5. The comruni cation
system according to claim4,

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 wvia 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

22



10

15

20

25

wherei n the comuni cation section executes the
application program and perforns at |east one of a
paraneter setting 20 and a device adjustnent with
respect to the selected field device. 6. The
comuni cation systemaccording to claim4, wherein
t he communi cation section frees the virtual 25

0 nj cati channel apd rel eases, t he sel ection of _
selfretesh Sipldt GFHITA dHAED] XL WkeBht I'dIF ofPPRGCation
appl i cation rogramis conpleted. 7. The
PI& i%§HQQﬁﬁiﬁEﬁ4ﬂn according to claim4, 5 wherein
t he conmuni cati on section executes the application
program and designates a virtual serial port to be a
connection portion with the virtual conmunication
chanrel . Bhe TRempomygAitdéan oy Shen earaccdidgngot occlaim 4,
claim4, 10 wherein a signal froma term nal having a
whegreiumi et | @rmmininca t bon | secketenverebytas seheabppditation
of the system conputer, and the comuni cation section
priogaragnyi t anthedss padtéo 4 heiseheadtt eskfizl dpdeti ceovite a
the virtual comunication 15 channel. 9. The

cormayiicratd qt isys tuein racees o igedi Dl Cd drinirth ca f 161t N&annel .
conprising: a conmunication control section that, when
an access 20 is attenpted from other application
program bei ng execut ed

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 system 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

acecess.

10. The communication system according to claim 4,
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in the systemconputer to the field device that is not
connected to the virtual conmuni cati on channel, allows
the access. 25 10. The conmuni cati on system accordi ng
to claim4, 23 further conprising: a conmmunication
control section that, when an access is attenpted
from ot her, application program being executed in the
% ten1co uter to the field device connected to 5

fuf PURF Eoftfini cati on channel , bl ocks the access.

11. The comuni atlon S m acgar to claimil,

f ur t RerORONBAFaEAGD FoTEe: ﬁdﬁ?&%slé’@t 317 Srortistt dithi #EFess
. information_10 fl ow ng throu h the V|rtua
1S BMERPERL SFOBhRMRET, Rt iR H Parkaidierengmited

I's_set or adjusted mnth resgg to the field device.
lnliheTh%Y%Bﬁlf‘ruﬁloé‘é’Ht@ﬁ? sb_t Erracidetsl ndevice| gomnecteps to

further conprising: a recording section for, after an
thadyastHant copmanisetiiong chrnaesar recds dhet lag cieissl-d

device by the comunication via the virtua

comruni cation channel is conpleted, reading the

paraneter of the field device, and 20 grasping and

r ecot tli ng Taec ramgesh ip@ tnton 2dystem according to claim 1,
further comprising:

a recording section for obtaining information

flowing through the wvirtual 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 wvia the virtual communication channel is
completed, reading the patameter of the field device, and

grasping and recording a changed point.
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