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Description COVMJNI 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 perform hybrid conmmunication in “order to
perform conmuni cation froma personal conmputer wth

respect to the fieldpdew,gefigr, i nputting-and
outputting an anal og signa 3f 4 to 20mA, 1 t67§7“““

O R hana ag ata w th the field devi cal ﬂllﬂ/ﬂﬂﬂllﬂiﬂﬂlﬂlﬂl
both the analog signal of 4 to 20mA, etc., angd,a.

di gital signal super posed on the anal og s+gnalh_1h__%___m

Tech T@BQQF g al fromthe field device is utilized 20
for Coff ol by o central contrallr o o RN

[OOO? ra naintenance wor k such as paraneter set t-cig,and

a flevice A ust.nent by a portable termnal used by a
. ?%r Ry %F invention Trelates 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 inputtiﬁg 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
[0oo0Gut putting the anal og signal are connected to a
- controller 1. The field devices 2a to 2c exist in the

fipldvsyt @r apHedeiy@ali A PHARESS A6 iU OfitEMA At Wig1g
10 pressure, a liquid level, etc. The field devices 2a

dév1Ee %G 1 10WeRUYt R @g&gghkﬂgLS|gnal of the process val ue
by the analog signal of 4 to 20mA, 1 to 5V, etc. This

anghgg BSHQ94£ b?e&nQHB&Eggt%.Qﬁﬁlﬁf n%?&{@ﬁ éﬁa%??glof

contro ler 1 converts t I nput " si

the & ﬁﬁablcg%ﬁ%% gg%§e%pggrglr%h]qngﬁyégtcalculatlon and

ates an erati on anoun hi's oper ati1 on anount

d h f 4
o s LD o 0k 606 0 20T LT

etc nd’ th% el d devi ces
field deV|ce i S

t hi he
1npug¥%3 v: Qyt eg?eggb?g fg'oﬁgﬁﬁﬁmegFaﬂﬁglvéVV% fgnnected

to ac%%géQAPPér 9904%he 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 proceés value by the
analog signal of 4 to 20mA, 1 to 5V, etc. This analog
signal 1is inputted to the controller i. 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 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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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

examPARPUL LI peaBdnappl ¢S@bh 08r PrRGF apE &isALCOLAigHE t Qysten
various kinds of field devices are stored. It is

compRite# $ed that one-to-one communication with the field
device is perforned as a connection node of the

[oooBgrtable termnal 4. Therefore, a converter 5 is 10
connected to RS232C port of the portable term nal 4,

angort s onver taerpértﬁb‘fgmteélrtnﬁqqélo 42 $i gnal nokngook

connected to the field device as a connunlcat
a The ter al pgse the
typeP: é;élf%onaSI gng?{[‘%epg ad(;g Ség of’lh: prog%raefms 8
an o] cat S th the fleld devi ¢
accokgggg] eg%ﬁgg%% gﬁgﬁ% ?oﬁ?%he TSy HCTRVIAEEs ﬁ%pfﬁd

e gF hidd s hamol by e senugller L Tre,

fielgtléevfael QS 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 te'a signal line 6 connected
to the field device as a communication partner.

The portable terminal 4 superposes the diéital
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 wutilized 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
nmode 3 of the portable termnal 4. Therefore, when
the field device as the comunication partner is

of tdimangedtable sigrainali e foThevrfeckingwhée mdrd ablield
termnal 4 nust be changed. 5 [0008] The anal og

. devie¢gaal thrd comeudiigiattalons ipgvdin ecan decluseged bythidesignal

controller at present. There is a contmunication

:linesyﬁ@en1¢®mmecanngerfbén1p@ﬁﬁﬂ@i@att@ﬁmmhbm the fhetd pe

devi ce by executing the application programin the

‘changydét em 10 conputer provided at the center. If this

comuni cation systemis utilized suitably, the
[oo0®praneter setting and the device adjustnent of the
field device can be made even when the operator does

nothdganf sfesigrhd §hHethEOQQ%]1ta:!l5 & a19 dah ¥ 8V

showi ng a configurati on exanpl &€ of suc

by tﬁemﬁaﬂﬁﬁﬁlfngX%t%meééh€”9 Tﬁer@ QQQtrmééﬁhJ%fégklon

al so enpl oy t
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 fieid 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
[OOlig¢ferred as the related art. Disclosure of the

I nvention Problens that the Invention is to Solve 5

[ O0B2)-BDORkvELB8B8BNnnecrederred per ftoramued dteel art.

one-to-one conmunication is premsed in the
Dischpplireabifonhpr agramt8ohor the above portabl e

termnal. Therefore, a program change or a redesign
ProblemseghatedhtoIaxeattiont i appldgiatd on 10 program 8 in

the system conputer 3. Addition of a device selecting
[oo12pnction for selecting the field device for

conmuni cation, a change of an .interface for accessing

t heowdv et d Q%Hrﬁ,fcﬁ/léh a fQﬁm b%lrf@fzﬁﬁ?{? ) Eﬁteeagngf-ta one
converter (noden), etc., are required as change

commP9i PL€ioA51E08L3hised in the application program 8 for
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 systém 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 perférming 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 virtua

communi cation channel to be a communi cation path for

peFher mbFg e ontnvent bpe corewidest i om wicbimung cation

field device. Means for Solving the Problens 25
systpoOcapEiThagpr esent i nvention provides a

comuni cation system conprising: a controller that is

coanevirstkdoler plthedl i 1y efonrfdeled devi ces glirality of

i nputting and outputting an analog 5 signal and a
fieldi gilémicesgnébyr aispatemngonpuiier obbptitics Rl O¥ndedniaNog

an upper hierarchical |ayer of the controller, and

signg&dnEHAi gategitwit Biena19f the plurality of fi el d
devices by using the digital signal through the

cant rofdedm  athphd & Patatestiabl pshkngeectl 'nonatnhahpper
selects a field device for communication fromth

hler@f@ﬁﬂkaileiQyQEVkﬁestheangoﬁ§E@?hb§hesaﬁdy'EBHﬁh icat

conmuni cati on channel to be a communication |'Z)E':l.tﬁl F ©s
with PBhEOIdR NGLANGIER-20NG L OSFURL €Al Ubvices 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 wvirtual 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
commuinriicadli opo pmatiocatli emd charowehyn PEathen espsté® that are
converting section converts a 6 conmunication
usedpnaittdciol ahd aoccamldierat 10to syst@milatcar fon Uped tocol
within the controller into a comruni cation protocol

and ang acemmuHNteaibAn Lisdtem t hahatr e sed (1BeBihe in  the
communi cation with the selected field device, and 5

commting ca@Avar Wik® $aet isen d oo uicded ddviate | eagi one of
the controller and the system conputer. [0017] The

COARHE NG iYS t £40-hBasSh 81 SOPRIV iCRId 0L Se¢t i s Obpe
activating an application programin the system 10

of theNBUheLolled ahal enkhaly dhs VWdndifle COMMUNI cation
channel is established, "and perform ng the 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 system, the communication
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communi 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
sectgommeniecattiosn theedtpmin dateiem tieo gttt ahngodEEAGEAtkaN 4

channel and releases the selection of the sel ected
virthiel dseeid cepvhen texieeuti arbrofedheo@ppbiréaldrONwith the

programis conpleted. [0020] 25 In the conmunication

virtaysdt esmnuine ceemmnictainn@l . 7 section executes the
application program and designates a virtual seria

[oo2port to be a connection portion with the virtua
comuni cation channel. [0021] 5 In the comuni cation

syshemgha Qdﬁﬁﬂuﬁﬂéﬁﬂfbnt(%§%f@%,hagin%%?nal fro a
conmuni cation function is received by a serial por?

term@ﬂaih%a%¥§be@‘%%E%%ﬁqca@ L RELERTBYNI; At on, Section
transmts the si gnal to the sepecte fll eIdEcFew ce Vv aa
serigbepMkEtU§ltﬁgngQE%ﬁthgﬁputer, 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
communi cation system further conprises a 20
recor@dindni cxRGoirrconfool sertad onindiat indloemadnicaccessowing
attenpted from ot her application program bei ng
throegkcbhedviimtuphe copstiemcadiout ethdarmd he dnel tedevdicrg a
connected to the virtual communication channel,
paramébeks thwet adeesset [ 124hd A5 tEME WOTAUNICH AN $YSt €Ak
further conprises a 8 recording section for obtaining
field ndevi@aeion flowing through the virtual conmunication
channel, and recording a paraneter that is set or
[002%djusted with respect to the field device. 5 [0025]
The communi cati on system further conprises a
r e di REreRETIQt A, ahk@endn 2AiYSEIeNt GhpRises a
setting of
recording section for, after an adjustment or a setting of

a parameter of the field device by the communication via

the virtual 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 communiqation signal 1is converted similérly
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 comrunication channel is conpleted,
readi ng 10 the paranmeter of the field device, and
grasping and recording a changed point. Effect of the
I nvention [0026] The above communi cation system has
the path 15 establishing section for establishing the
virtual communication channel to be a conmunication
pahuker perf arsn npaywEidice on& oCoNPRifeaid oNowel-ft tRge
_ field device fro comrunication. Wen the application
commpindganions wddath vatied idelder&yst e c@npULet ckn th8 hout
: state that the 20 virtual comunication channel is

redeesyalihigshethe t happnech@iodne GigRMth Catrioen Withothe .11 o
selected field device is performed through the

term&héﬂuakhéﬁﬁﬁﬁ@iP%@éyhdgﬁﬂ"ﬁﬂ- ﬁgrféfms Eh@e'oﬂe—to—one
comuni cation signal 1s converted simlarly as being

commBAs$eadibhr a4gh $r%93%%ht¢r (nmodem) and is 25
' transmtted. 9 Thus, it is possible to perform

OneniPrope jgp”ﬁ%niﬁQEEQBlgj?ﬂét%%f¥gr0t%d &gfkggﬂence

devi ce without redesigning pplicati on prog

work B0 BB Aok T o 0 1083 5 A0 PR 20Rene
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 configﬁration 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 is a configuration 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 confiquration 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 is a configuration view showing a sixth

10
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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 [00271 Fig. 1
is a configuration view showing a first enbodinment of

embotiimepte antt henyawrisiett. ibvdntdor2 is a flow chart
showi ng an operating procedure of a conmunication
sypiem &f iH o dieli §hoRih§ a G OHIALE Bh VELWple of
showi ng a second enbodi ment of the present invention.

a cofth@niéaltS od ¢@RfHegURAt o Mi@Wshawi ng a third 20
enbodi nent of the present invention. Fig. 5is a

copf gupatii:ony W £3 SHRYK PRgaal QU g o difretd . 0h1 LNE ¢

present invention. Fig. 6 is a conflguratlon vie

a CO§HQMﬁEQt$oB'E&Qteﬁ”QQdEWQQHAFé&fE} resent invention.

configuration view showing a sixth 10

Descggye%ﬁeetf %Ft he rRrggent Nluﬁ\é%%tl' or};mcﬁ ;ﬁrﬁn: sa g'n ew

ow ng a configuration exanpl e
[002§ysten1as arelated art.

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 in

detail by using the drawings.

Fig. 1 is a configuration view showing one

11
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Fig. 9 is a view show ng 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

emb@d Dgemn oB3tuer pualsesdy i Alv@oriodt0, fd vigtual the same
conmuni cati on channel 50 not ebook type persona

portthrpsit &5 160 seci cahetttoakd2poBesbnMds o e GalLyYi
Qut the Invention [0029] Theggreseﬁt invenf%{§§é§#§@ by

the N&xhe bee fxPhdENSSuhdrafigt ai | by using the drawi ngs. 25
Fig. 1 is a configuration view show ng one 11

:gﬁgﬂiﬁﬁﬁt qf, Qhec35%§%QHe&nVﬁ9tE3ﬂ'éikﬁﬂﬁhel%n}hgnalog
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 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 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 contro
system 10 The system conputer 30 is on an upper |evel
the scdeeof off ldhec anistain eforditandBoranages t he process
control system The system conputer 30 has a
coﬁhnnboatk@n1&ecuknmm&1@iﬁﬁtheé§h§BD§§thﬁ degkiah 11
signal with field devices 20a to 20c via the

and canteehvertifg 15e@334h] The systgm cgmaﬁteresﬁgbfi@%hang
function of displaying a list of conmunicable field

sect@eMi aas.e W4 7aspect Lorkhal @dﬁﬂdﬁﬁcéﬂioﬁhgh%éﬁég 40

devi ces may be di splayed on a |ist or the f

to H@V|§esc8ﬁﬁu§§c§£§8nh'Sé@ﬁChfgﬁll%egféphgﬁﬁd 6QaL Eo -one
accordance wi th types, used places, etc tegrati

commglgybs%laanagmnt the peLiorped b’o‘b%@? S&;L?E‘S d”?“t eEhe

by di spl ayi ng the deV|ces evice

svechf PRy RETI0 aRl SAgPRCRISE sy 35 e ccted from the
[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 beiﬁg
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
comprgeny o¥B3] It is sufficient to arrange the path
establishing 10 section 11 in at |east one of the
[003dntroller 10 and the system conputer 30. Wen the
pat h establishing section 11 is provided in both the
coidtr of | prog@amnddtheospsterpneonpuinein 3éh t ide sysiRMed
conputer 30 and the controller 10 are operated in
in tlgocictdbmwki thpeagienddwes]l awnthpestea! i sherd5 4H€ many
virtual communi cation channel. [0034] The converti ng
progyeets onih? cehients atsignal beregiskaanswhited digital
t hrough the virtual comrunication channel 40. The

comm@@n\ettiony $aath Orthl? COIVED t Sadv LOAMUNECabbORo2Bed by
protocol and a communi cation systemused wthin the

utileenhigol s &BnkBEeed CUPMLLERY | @B RPIPLOl Land q%f the
conmuni cati on system used in comunication wth the

notebbelkd t R IK&-sonal computer. In this embodiment, the
path establishing seetion 11 and the converting section 12
are provided in the controller 10. Therefore, it is
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 pfemise.

[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 is
connected. At this time, a communication signal is

converted similarly as being passed through a converter

{modem), and transmitted. Accordingly, the activéted

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 programfor 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

ldeviﬁce islferforngg:bé utilizing the converter )
aPP1ioRheRPe P 1OTRER32EC BBFEALFSt e thiitlebdBK Cfgege as in
ersonal conputer. In this enbodinent, the path _
one-EQtaBPri MY SS@n oirth dh¢ t heetenwawiGry 3actshewyni2in
10 are provided in the controller 10. Therefore, it is
the gyagphice b pedf ofm digi Y hiheermanycadrsicigiudnede that
field device by using the programas it is, in which
the CeampE.G-1Whe iIsonmemfedredn vile atheerdwseef0036d ¢an
The communi cation section 31 provided in the system
perfegppaerpuBdcatct pravéshathapplieddt dewigreogram 32 in the
system conputer 30 in a state that the virtua
[003tbmmuni cati on channel 40 is established. The
comuni cation section 31 al so perforns one-to-one 20
cdimincomninhcaitdohheedtritbwal 3 copuufbeaki @GN whianheh aée
with the selected field device by using a port of the
work such as a parameter setting and a device adjustment
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 channei 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
W t hout any change as in one-to-one connection with
the field device as shown in the exanple of Fig. 8,
r (R0 holike aphP LR ODSRESSTERAB2 tilve acdrimartiesht | on

r‘h%%rform%d via the system and can 5 perform
hi catiheh wiommurHe i igid dmdtciean [ 3037exBaaites the

comuni cati on section 31 perforns a mai ntenance work
appligeltian appageart 812,sedndngoamuira e ewadhustmenttield
within the field device by utilizing the application
devige ptbgragh32thafteirthelr equinmediraitibanastandw@1k i Snd
conpl eted and the application program32 is
perfoonpl dttedl, pt hemebanurietatiingn as@cthen dklvfdLesdie tment
virtual communi cation channel 40, and releases the

of thel efténn aévibe.fiand davi sertihqgl GO38] i 9aq ubs%m%nt
flow chart showi ng an operating procedure of

the &PPTUBLEEAbhOPrEYyshAMOf nhiydbel a1 He dweexrﬁié&rb;w
expl ai ned in accordance with a step order of
chatt) 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 virtual
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
the tth&e.application program 32, and communi cates with the
field device through the virtual communication
(ooachannel, and 5 perforns the paraneter setting and the
device adjustnment of the field device. In the setting
angdighe adjust entoon il r3RAldE atd 1Ry prs‘:l’va?irH?Z dByieq
al so operated by a user. (AS) When the parange

embo8¢hbhBYo@NEnkhe rdawnGe i nRdingsiFent are conpl eted, the
comuni cation section 31 10 conpletes the appllcatlon

Progr aMe32e h{ AG) IS L QTN C@Itléo%o%rrg‘&g]g{étggon ectlgn

t he virtual communi cat I on ‘channel

di t f
e S b W T
realcqg§y2%$gék%ﬁasg§g:%ﬁatgéeexg§g S% tQ§m889££0a569n 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 1s 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 enbodi ment, 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 dof t wara@rdancel6 witeh | i kke [fOdth Fi gubddiledt, the
configuration view showing a third enbodiment of the
applpreddnn | pregtraon. rbqhiirtihg t Anr dopebadi BNt entR€onment
comuni cation section 31 executes the application

di f feregitant 38nanchesiognates tBestenal co@piiebrPU ¢ 340 be
the system conputer 30. The communication section 31

operbhé@.&qinﬁmb&@Ke&dﬁkﬂﬂyﬂéxﬁéﬁﬁbn@ﬁtBoﬁ%ggbkheeE%ql For
serial port 34 to other serial port 35 10 of the sane

examp@BpUt efhe andi tEARSALt S S aNaln of oL b SEL por t
35 to the field device fﬁ}ough the Sirtﬁaﬁﬁbﬁk 0Lt an

envieeRRURiCALiFeBrefanial 0404 8042, Hhe third enbodi ment
is effective when a port nunber 15 is fixed in the

[0048pplication program etc.

Fig. 6 1is a confiquration 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 thfough 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
[(004fhr ough the virtual conmmunication channel 40. 25
[0044] 17 In accordance with the fourth enbodi nent,
t hehe appftbatimbndpmegitansr ediedtiyeartoperatt dbtally use
environment different fromthat of the system
the epppitetidf epapdiran apertatied deynplhke g0 ehookgtyped with
personal conputer, etc. For 5 exanple, the different
the aQpeaiahted eswilronnent is an environnent different in
OS or hardware. [0045] Fig. 6 is a configuration view
ooashowng a fifth enbodi ment of the present invention.
10 In the fifth enbodi ment, conmmunication that the

appi & catj ony Pragr %%Fflgh@%E@BhedvhEwanQBB@EnBOt §b091<xth
type personal conputer 50 performs with respect to

embo&fﬁe§€Tb@'th80§ke§%ntslﬂggﬁt&8nbe the digital
conmmuni cat | on rOUg

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 1is éccess 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 1is 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 presént 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

commgpapatéon3@hamnelgh arte wsmemhi cat & oparadete37bednd isst
transmtted to the field device through the virtual

and edimsmiedawidh clespeelt 40 thor EXxanplesvide. dedi cat ed
tool 60 is a hand held termnal. One field device is
si Théatefe bynt ncd ek Mgi én ZﬁaphM§h§ﬁ|}kﬁ&ﬁra.|ﬂe@ordlng
portion shown as Bin Fig. 6. 18 [0046] The fifth

sect eshodifgent b&t%&fe@HéNEédhdgﬁﬁ%ﬂ@aj$ﬂdus§etﬁb§ of a
application programthat is conpletely i ntegrated W th

parahBeededi sat ede OO0l .£ i P04 e AL 7412 @ ORI 'lglﬁr ation,
view showi ng a sixth enbodinment of the pres

commiAYBRE 8A- dHY-dlteh Skxkh @i‘@@@éfe%nuﬂlfq' ﬁwoéﬁgnnel

that the virtual communication chan
resaffAaphLohet BeLvEch: 10N e FolL s Bl g
recoFQIHYNACELLARLGOPLE AL . Section
[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 communi cation 20 control section 13
FIG bLocks this access. [0048] The foll ow ng additional
* function may be al so added to the comrunication
system of the present invention. A recording section
31 C AT SN pPeGTHEM for 25 obtaining information
flow ng through the virtual 19 comuni cation channel,

11 PAJHY B0l SING psEGmEer being set  and adjusted with
respect to the field device. The present invention nay

12 CONVERTHAe SECELAN di 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
FIG. of the 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 APPLICATIO&'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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FIG.

36

52

31

11

12

FIG.

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
COVMUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG SECTION 12
CONVERTI NG SECTION 5 FIG 2 Al SELECT FI ELD DEVI CE FOR
COVMUNI CATI ON A2 ESTABLI SH VI RTUAL COVWVUNI CATI ON
CHANNEL A3 ACTI VATE APPLI CATI ON PROGRAM 10 A4 SET
PARAMETER OF FI ELD DEVI CE, AND ADJUST DEVICE A5
LETE APPLI CATI ON PROGRAM A6 FREE VI RTUAL
NI CATION CHANNEL FIG 3 15 33 VIRTUAL SERI AL
31 COVMMUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG

5§Bé%\|Loﬁ0RiF2 CONVERTI NG SECTION 20 FIG 4

SERIAL PORT
COMMUNICATION SECTION
PATH ESTABLISHING SECTION

CONVERTING SECTION

6

31 COMMUNICATION SECTION

11

PATH ESTABLISHING SECTION

12 CONVERTING SECTION

FIG.

7

13 COMMUNICATION CONTROL SECTION

31 COMMUNICATION SECTION

11 PATH ESTABLISHING SECTION

12 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 COVMUNI CATI ON
SECTI ON 11 PATH ESTABLI SHI NG SECTION 25 12 CONVERTI NG
SECTION 21 FIG 5 36 SERIAL PORT 52 SERIAL PORT 5 31
COMMUNI 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 COVMUN CATI ON CONTROL SECTION 31
COMVUNI CATI ON SECTI ON 11 PATH ESTABLI SHI NG SECTION 12

1 CONIRQEMER NG SECTION 20 FIG 8 3 SYSTEM COMPUTER 1
CONTROLLER
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FIG 9 25 3 SYSTEM COMPUTER 22 1 CONTROLLER 23 O 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

devi ces by using the Q?thal signal through the

controller; and 10 a pa ]ggiablishing section that

sejects a fiel.d .device for comunication fromthe
plural 8T dSA T SHn BT AP T 5RERY4 virtua
connuni%athgn chgﬂnﬁl to be a conmnunication path for
pet f GPMTAG "ofé- t 67Bhe YOMMMATEAHSSh tRi th Parsdiidet eaf
. field device via the system conputer and 15 the
field fi$HHG%F . BT THERY 7 cadndn ¥yseeht hegor anngaralog
. claiml, wherein the path establishing sectionis
S19ngk RAYed ¢¥H%Eall§&gﬂagﬁe of the controller and the

system conputer. 20
a system computer that 1is 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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| Touni cat.i t
oo LT BTN

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

pr an co ' J sy .that are used in
A R R

the 5 communication w electe

- commBk0REORYELLLRY S8E! LU LRI I &en SRR O0F

em <o
accorqgng toclaiml, A 10 wherein
ShminFORFTHo SddNorP T gpcol

activating an application programin the system,
and & U %agfg‘fe N5 he &??? uaPféomiFeat iien the
channel is established, and perform ng the one-to-one

commyyitint Qat Y b wHeh FRteskrdcféqleli éryidevi e@dvia the
15 virtual communi cation channel. 5. The communi cati on
sytenrAR¥RF HiRg B6°Higm 4s pruABided tie at least one
conmuni cati on section executes the application

of the sirdgo kel pard ofle avstemscoopetef.a paraneter

setting 20 and a device adjustnment with respect to the
selected field

e controller an

c

4. The communication system according to claim 1,
wherein the system computer has a communication section
for activating an: application program in the systenm
computer in a state that the virtual communication channel
is establishea, 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 comunication 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

sele%d C?&%?Q cRer\Plg;[eamuh%%d gg%cggﬁt S Ié{lt ur [{PZ]te:{clzg ion

connection Fon wt If
ro nlcathn %annel 8. The communi cati on system
P gaccor I NQ alm4, 10 wherein a signal froma
term nal haV|ng a conmuni cation function is received
by a serial port of the system conputer, and the
co nication section transmts the signal to the
el'ect 9 i EPEMHBYCEE 1P $YHetoRr AGaPTEdRFuUMtTatiledm 4,
15 channel . 9. The conmuni cati on system according to
whergfig e compirHeratebpmr FeFhgon gxebmiani Ehei eprdomatoion
section that, when an access 20 is attenpted from
Progsgfer appl ideii®ir rogranvbaitnglexeeti@ll Hartt héo be a
system conputer to the-field device that is not
conngefinest 8 ritd orhe ivily ttik Contumnl catiom thanheh , chbhows .

t he

8. The communication system according to claim 4,
wherein a signal from a terminal having a communication
function 1is received by a serial port of the 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

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. connunication system according to claim1l,

th sing: a recording section for obtaining

furthEngr t|on G%O flowi ng through the virtua

%%HI channel éfdseé %8£dlﬂgﬁ @g%%gG?%hggs

|s set Jor adi n(fon%% r eSpec
g C nnun ation systemaccording to claim1,
is actepplan G i e LRt g Bater ?> R uRd
justpent or a . setting of ranpter of the field
in tbtf'ev?gﬁggﬁ? G P S %Pc%tr}eon?%lgid Y4 G¢ ugpnnected to
conmuni cati on channel is onpl eted, reading the

the vizfaad: TGRS Fiqn ek, Bhecksotheaspragsand
recordi ng a changed point. 2-7

11. The communication system 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 via the virtual communication channel is
compléted, reading the parameter of the field device, and

grasping and recording a changed point.
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