e

10

15

20

25

30

DESCRIPTION

SYSTEM CONSTRUCTION SUPPORT TOOL AND SYSTEM

Field
{0001] The present invention relates to a system

construction support toocl and a system.

Background

[0002] In a monitoring and control system in which a
monitoring apparatus monitors and controls a plurality of
apparatuses via a tag server and a PLC (Programmable Logic
Controller), a face plate screen for operation of each of
the apparatuses is displayed on the monitoring apparatus
(SCADA: Supervisory Control and Data Acquisition System).

A control program of the apparatus for returning an
operation state of the apparatus to the face plate screen
and sending an operation instruction from the face plate
screen to the apparatus is executed in the PLC. Further, a
control program for combining several apparatuses to
realize a desired system operation (interlock, group start
and stop, automatic operation, etc.) is executed in the PLC.
On the monitoring apparatus (the SCADA), a monitoring
screen (an overview screen), on which screen components
(symbols) representing apparatuses are arranged on a
general view that simulates a process of a plant, is
present. A face plate screen of an apparatus corresponding
to a symbol on the overview screen can be popup-displayed
from the symbol. A tag server (a communication function)
that performs communication for reading and writing data
between the monitoring screen and the control program is
prepared. The tag server is a server that performs

communication with a physical device such as a PLC and
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exchanges a data value with any arbitrary application via a
Lag.

[6003] When the monitoring and control system is
constructed, creation of an apparatus control program (a
PLC program), setting of a communication function (a tag
server, etc.), setting of an alarm, a trend, and the like,
and drawing of a face plate screen (a meonitoring screen)
are necessary for each of the apparatuses.

[0004] Patent Literature 1 describes a configurable
control system that enables setting of a chemical substance
processing system. The configurable control system
displays a main selection screen. When "room" is selected
from an object menu and "add" is selected from an action
entry, the configurable control system displays a “room
addition screen”. When a desired room name is input and
"end" is selected, the configurable control system closes
the room addition screen. The configurable control system
displays the main selection screen again. When a desired
chemical substance system is selected from the object menu
and "add" is selected from the action entry, the
configurable control system displays a screen for addition
of a chemical substance system. When a desired chemical
substance name and a desired chemical substance room are
input and "end" is selected, the configurable control
system closes the screen for addition of a chemical
substance system. The configurable control system displays
the main selection screen again. When a field IO panel is
selected from the object menu and "add" is selected from
the action entry, the configurable control system displays
a screen for addition of a field IO panel. When an FIOP
name is input, "LAN" is selected, "node"™ is selected, and
"end" is selected, then the configurable control system

closes the screen for addition of a field IO panel.
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Consequently, according to Patent Literature 1, because
initial setting of a process is performed according to a
menu on a screen image, it is possible to perform the
initial setting of the process without correcting a
software program.

[0005] Patent Literature 2 mentions that, in a data
server of a network system in which a network between the
data server and a PLC is duplicated by a first control
network and a second control network, when tag information
for associating a logical tag name and an identification ID
of a real device (an IO memory of the PLC) is input to a
tag-information input unit, tag information of a
predetermined format is generated from the input tag
information by a tag-information setting unit and
registered in a tag-information storing unit. The data
server determines connection abnormality of the network on
the basis of a data readout request designated by a logical
tag name from a data client and, when there is abnormality,
switches the network from the present network to a backup
network. The data server acquires a physical address of
the I0 memory of the PLC corresponding to the logical tag
name, accesses the physical address of the I0 memory of the
PLC, and reads out data. The data server returns a
completion notification of the readout and the read-out
data to the data client. Consequently, according to Patent
Literature 2, switching during network abnormality is
performed on the data server side and the data client only
has to designate the logical tag name. Therefore,
development can be easily performed.

[0006] Patent Literature 3 mentions that, in a
monitoring apparatus that manages a control state of a
plant in control function units called tags, a search for a

tag name is performed with respect to created graphic
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screen data to generate tag list information and a graphic
screen related to a tag set to an alarm when abnormality
occurred in a process value (a tag) of the plant is
displayed. Consequently, according to Patent Literature 3,
concerning registration of a number of a graphic screen
related to a tag, a manual input is made unnecessary and a
registration mistake does not occur.

[0007] Patent Literature 4 describes a system for
configuring a process plant. Patent Literature 4 mentions
that, in the system, when a process block is dragged and
dropped, an interactive process graphics editor adds a
process module corresponding to the process block to the
process plant. Consequently, according to Patent
Literature 4, it is possible to easily configure the
process plant.

[0008] Patent Literature 5 describes a display editor
for configuring a process plant. The display editor is
executed by a user and generates a graphic element serving
as an element of the process plant. 1In this case,
visualization of the graphic element is dragged and dropped
to a main editing section of the display editor to be
arranged in the main editing section of the display editor.
The generated graphic element is bound with specific
hardware. Consequently, according to Patent Literature 5,
the graphic element is connected to the process plant

logically and by communication.
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Summary

Technical Problem

{0010} When the monitoring and control system is
constructed, it is necessary to perform tying of data using
tag names during creation of a plurality of setting items
(e.g., an apparatus control program (a PLC program)) .,
setting of a communication function (a tag server, etc.),
setting of an alarm, a trend, and the like, and a face
plate screen (a monitoring screen).

{o011] The technologies described in Patent Literatures
1, 2, 4, and 5 are based on the premise that, when a system
is constructed, a plurality of setting items of the system
are interactively selected one by one. That is, in the
technologies described in Patent Literatures 1, 2, 4, and 5,
when the technologies are used for construction of a
monitoring and control system including a large number of
setting items (a large number of functions and a large
number of screens), it is necessary to select the large
number of setting items one by one. Therefore, it is
likely that the number of processes for the construction of
the monitoring and control system increases and work for
the construction of the monitoring and control system is
made complicated. Further, in the technologies described
in Patent Literatures 1, 2, 4, and 5, although there is no
explicit description, when tying of data is performed among

the large number of setting items, the large number of
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setting items are considered to be also interactively
selected one by one. It is likely that the number of
processes for the construction of the monitoring and
control system further increases and the work of the
construction of the monitoring and control system is made
further complicated.

[0012] Patent Literature 3 does not describe at all how
the system is constructed, does not describe at all either
concerning how the data of the setting items are tied, and
does not described at all either how the number of
processes for the construction of the monitoring and
control system is reduced,

[0013] The present invention has been devised in view of
the above and it is an object of the present invention to
obtain a system construction support tool and a system that
can reduce the number of processes of construction of a

monitoring and control system.

Solution to Problem

[0014] In order to solve the aforementioned problems, a
system construction support tool according to the present
invention that supports construction of a monitoring and
control system in which a monitoring apparatus monitors and
controls a plurality of apparatuses via a tag server and a
PLC (Programmable Logic Controller) is constructed in such
a manner as to include: an input unit to- which an apparatus
list in which, concerning the plurality of apparatuses,
attributes of apparatuses including apparatus types are
specified is input; a storing unit that stores a plurality
of template information in which an apparatus type name and
a plurality of setting data are respectively associated;
and an allocating unit that specifies an apparatus type

concerning each of the plurality of apparatuses according
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to the input apparatus list and allocates one piece of
template information selected from among the plurality of
template information to each of the apparatuses according
to the specified apparatus type, wherein in each of the
plurality of template information, the setting data are
tied to one another using tag names in advance; the setting
data include monitoring screen setting data, PLC project
setting data, and tag server setting data, and the
allocating unit allocates one piece of template information
selected from among the plurality of template information
to each of the apparatuses to perform, concerning each of
the apparatuses, tying by tag names among the monitoring
screen setting data, the PLC project setting data, and the

tag server setting data

Advantageous Effects of Invention

[0015] According to the present invention, by allocating
one piece of template information selected from among a
plurality of template information to each of the
apparatuses, the tying by the tag names among the
monitoring screen setting data, the PLC project setting
data, and the tag server setting data is performed for each
of the apparatuses. Therefore, it is made unnecessary to
perform a large number of repeated setting works concerning
the tying by the tag names among the setting data. As a
result, it is made possible to reduce the number of
processes for the construction of the monitoring and

control system.

Brief Description of Drawings
[0016] FIG. 1 is a diagram of the hardware configuration
concerning a system construction support tool according to

an embodiment.
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FIG. 2 is a diagram of the functional configuration of
the system construction support tool according to the
embodiment.

FIG. 3 is a diagram of the configuration of a system
constructed by the system construction support tool
according to the embodiment.

FIG. 4 is a diagram of the operation of the system
construction support tool according to the embodiment.

FIG. 5 is a diagram of the configuration of an
apparatus list in the embodiment.

FIG. 6 is a diagram of the configuration of an I/O
allocation list in the embodiment.

FIG. 7 is a diagram of the configuration of a system
construction support tocl screen in the embodiment.

FIG. 8 is a diagram of the configuration of a tree
display section of the system construction support tool
screen in the embodiment.

FIG. 9 is a diagram of the configuration of a template
library in the embodiment.

FIG. 10 is a flowchart for explaining the operation of
the system construction support tool according to the

embodiment.

Description of Embodiments

[0017] An embodiment of a system construction support
tool according to the present invention is explained in
detail below with reference to the drawings. Note that the
present invention is not limited by the embodiment.

[0018] Embodiment.

A system construction support tool 20



o

according to an embodiment is explained with reference to
FIG. 1 te FIG. 4. FIG. 1 is the hardware configuration of
an information processing apparatus 10 in which the system
construction support tocl 20 is installed and executed.
FIG. 2 is a diagram of the functional cconfiguration of the

system construction support
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tool 20 generated in the information processing apparatus
10. FIG. 3 is a diagram of the configuration of a
monitoring and control system constructed by the system
construction support tool 20. FIG. 4 is a diagram of the
operation of the system construction support tool 20.

[0019] The system construction support tool 20
generates, for example, various kinds of information
necessary in constructing a monitoring and control system S
for a factory or various social infrastructure facilities.
The monitoring and control system S monitors and controls a
plurality of apparatuses in the factory or the various
social infrastructure facilities.

[0020] For example, as shown in FIG. 3, in the
monitoring and control system S, the information processing
apparatus 10 functioning as a monitoring apparatus (SCADA:
Supervisory Control And Data Acquisition System) monitors
and controls a plurality of apparatuses 36-1 to 36-3 via a
tag server 34 and a PLC (Programmable Logic Controller) 35.
The information processing apparatus 10 includes the system
construction support tool 20, an application server 32, and
a PLC programming tool 33. The tag server 34 performs
communications for reading and writing data of the system
construction support tool 20 and the PLC 35. The
application server 32 collects data of the PLC 35 from the
tag server 34 and stores data of an alarm and data of a
trend. The PLC programming tool 33 performs setting,
programming, and the like of the PLC 35, and reads the
setting of a PLC, a PLC program and the like from and
writes the same in the PLC 35.

[0021] The apparatuses 36-1 to 36-3 include the
apparatuses 36-2 and 36-3 of a type for performing

predetermined operations such as a process machine or an
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1 of a type for measuring parameters (e.g., temperature)
indicating a state of the process machine or the assembly
machine in the factory. For example, the monitoring and
control system S monitors the apparatuses 36-2 and 36-3 of
a type for performing predetermined operations according to
values of parameters acquired from the apparatus 36-1 of a
measuring type and controls the operations of the
apparatuses 36-2 and 36-3 of a type for performing
predetermined operations according to monitoring results
(e.g., the data of the alarm and/or the data of the trend
stored in the application server 32). The system
construction support tool 20 supports construction of such
a monitoring and control system S.

[0022] The system construction support tool 20 is
installed in, for example, the information processing
apparatus 10 shown in FIG. 1 and is executed in the
information processing apparatus 10. The information
processing apparatus 10 is, for example, an apparatus that
performs information processing for supporting construction
of the monitoring and control system S and is, for example,
a personal computer. The information processing apparatus
10 includes, as hardware components, for example, an input
device 11, a display device 12, a storage device 14, an
acquisition interface 15, and a central processing unit 13.
[0023] The input device 11 is a device to which an
instruction from a user is input and is, for example, a
keyboard or a pointing device. Alternatively, the input
device 11 is, for example, a section that detects an input
on a touch panel. When the input device 11 is the section
that detects an input on the touch panel, the input device
11 can be provided in the display device 12. When an
instruction from the user is input, the input device 11

supplies the instruction to the central processing unit 13.
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[0024] The display device (a display unit) 12 is a
device that displays information on a display screen 12a
and is, for example, a display such as an LCD (Liquid
Crystal Display). The display device 12 displays
information corresponding to an instruction from the user
and displays information corresponding to an instruction
from the central processing unit 13 under the control by
the central processing unit 13.

[0025] The storage device 14 is a device that stores
information and includes, for example, a nonvolatile
storage device 1l4a and a volatile storage device 14b. The
nonvolatile storage device l4a stores initial setting data
such as product specifications and a template library 60
(see FIG. 4 and FIG. 9) and stores data written by the
central processing unit 13. The nonvolatile storage device
l4a can be a magnetic storage device such as a hard disk or
can be a nonvolatile semiconductor memory such as a flash
memory. The volatile storage device 14b temporarily stores
data written by the central processing unit 13 and is
appropriately used as, for example, a work memory during
execution of the central processing unit 13. The volatile
storage device 14b can be a volatile semiconductor memory
such as a dynamic random access memory.

[0026] The acquisition interface 15 is an interface for
acquiring the system construction support tool 20. For
example, when the system construction support tool 20 is
acquired from a recording medium such as a CD-ROM, the
acquisition interface 15 is an interface for reading the
system construction support tocl 20 recorded in the
recording medium. Alternatively, for example, when the
system construction support tool 20 is acquired through a
communication line, the acguisition interface 15 is an

interface for receiving the
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communication line.

[0027] The central processing unit 13 comprehensively
controls the units of the information processing apparatus
10. For example, when receiving an installation
instruction for the system construction support tool 20 via
the input device 11, the central processing unit 13
acquires, according to the installation instruction,
installation data of the system construction support tool
20 via the acquisition interface 15 and installs the system
construction support tool 20 in the nonvolatile storage
device 14a of the storage device 14 according to the
installation data. Alternatively, for example, when
receiving a start instruction for the system construction
support tool 20 via the input device 11, the central
processing unit 13 accesses the nonvolatile storage device
l4a, reads out and executes the system construction
support tool 20, and expands a predetermined functional
module in the volatile storage device 1l4b and generates the
predetermined functional module.

[0028] Note that a plurality of functional mocdules (see
FIG. 2), which should be generated in the volatile storage
device 14b according to the execution of the system
construction support tool 20, can be simultaneously
generated, can be sequentially generated according to
progress of processing, or can be generated in parallel
according to the progress of the processing.

[0029] A plurality of functional modules generated (in
the volatile storage device 14b) in the information
processing apparatus 10 according to the execution of the
system construction support tool 20 are explained with
reference to FIG. 2. In FIG. 2, the functional modules

generated in the information processing apparatus
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"units".

[0030] Specifically, the system construction support
tool 20 includes an apparatus-list display unit 21, an
input unit 26, a template storing unit 22, a template
allocating unit 23, an output unit 27, an automatic
generation unit 24, and an automatically-generated-data
output unit 25.

[0031] The apparatus-list display unit 21 displays, for
example, according to the start of the system construction
support tool 20, a system construction support tool screen
40 (see FIG. 7) functioning as a setting screen on the
display screen 12a of the display device 12. The system
construction support tool screen 40 includes, for example,
a tree display section 41 on which a plurality of
apparatuses set to be monitored and controlled by the
monitoring and control system S are displayed. On the tree
display section 41, no apparatus is displayed in an initial
state before the tree display section 41 is set to include
the apparatuses. When the tree display section 41 is set
to include the apparatuses, for example, a list of the
apparatuses (an apparatus list) is displayed on the tree
display section 41.

[0032] An apparatus list (see FIG. 4 and FIG. 5) 70 is
input to the input unit 26. The apparatus list 70 is a
list of information concerning apparatuses extracted from
information determined in upstream design such as a piping
and instrumentation diagram (P&ID) for a monitoring target.
That is, in the apparatus list 70, concerning the
apparatuses that should be monitored and controlled by the
monitoring and control system S, attributes of apparatuses
including apparatus types are specified. In the apparatus
list 70, for example, concerning the apparatuses that

should be monitored and controlled by the monitoring and
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74 shown in FIG. 5) of the apparatuses are associated with
information (e.g., Equipment type information 75 shown in
FIG. 5) indicating attributes of the apparatuses.

[0033] For example, the apparatus list 70 is input
(imported) to the input unit 26 via the input device 11.
For example, when an icon indicating a file of the
apparatus list 70 is dragged and dropped to the tree
display section 41 of the system construction support tool
screen 40 of the system construction support tool 20, the
apparatus list 70 is input to the input unit 26.

[0034] For example, the input unit 26 supplies the input
apparatus list 70 to the apparatus-list display unit 21
according to a request from the apparatus-list display unit
21. Consequently, the apparatus-list display unit 21
displays, according to the input apparatus 1list 70, on the
tree display section 41 or the like, for example, a list of
the apparatuses monitored and controlled by the monitoring
and control system S. The input unit 26 supplies the input
apparatus list 70 to the template allocating unit 23.

[0035] For example, the template storing unit 22 reads
out and stores a plurality of template information TI1 and
TI2 from the template library 60 (see FIG. 4 and FIG. 9)
stored in the nonvolatile storage device 1l4a. In the
template information TI1 and TI2, an apparatus type name 61
and a plurality of setting data 62 to 67 are associated
(see FIG. 9). The setting data 62 to 67 in the template
information TI1 and TI2 include design contents that can be
made common for each of types of apparatuses. In the
template information TI1 and TI2, the setting data 62 to 67
are tied to one another by tag names 62a to 67a in advance
(see FIG. 9). That is, the setting data 62 to 67 are

associated with one another by the tag names 62a to 67a in
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setting data 62 to 67 changes, states of the other setting
data in the setting data 62 to 67 also change in
association with the change.

[0036] For example, the template storing unit 22
supplies the stored plurality of template information TT1
and TI2 to the apparatus-list display unit 21 according to
a request from the apparatus-list display unit 21.
Consequently, the apparatus-list display unit 21 displays
the plurality of template information TI1 and TI2 on the
tree display section 41 or the like. The template storing
unit 22 supplies the plurality of template information TI1
and TI2 to the template allocating unit 23 according to a
request from the template allocating unit 23.
Alternatively, the template storing unit 22 supplies
template information designated from among the plurality of
template information TI1 and TI2 to the template allocating
unit 23 according to a request from the template allocating
unit 23.

[0037] Alternatively, for example, when receiving an
instruction for additional registration of template
information via the input unit 26 and the input device 11,
the template storing unit 22 receives the template
information from the input unit 26. The template storing
unit 22 adds the received template information to the
stored plurality of template information TI1 and TI2Z and
updates, on the basis of the plurality of template
information TI1 and TI2 and the added template information,
the template library 60 stored in the nonvolatile storage
device l4a by overwriting the template library 60.

[0038] The template allocating unit 23 allocates the
template information to the apparatuses. Specifically,
when recognizing the input of the apparatus list 70, for

example, according to the reception of the apparatus list
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70 from the input unit 26, the template allocating unit 23
specifies an apparatus type concerning each of the
apparatuses according to the apparatus list 70.

[0039] When recognizing the input of the apparatus list
70, the template allocating unit 23 accesses the template
storing unit 22 and acquires the plurality of template
information TI1 and TI2. The template allocating unit 23
allocates, to each of the apparatuses, one piece of
template information selected from among the plurality of
template information TI1 and TI2 according to the specified
apparatus type.

[0040] In this case, the template allocating unit 23
allocates the one piece of template information selected
from among the plurality of template information to each of
the apparatuses to perform, concerning each of the
apparatuses, tying by tag names among monitoring screen
setting data 63, PLC project setting data 64, alarm setting
data 65, trend setting data 66, and tag server setting data
67.

[0041] Alternatively, when the template allocating unit
23 has grasped the plurality of template information stored
in the template storing unit 22 from a plurality of
template information acquired in the past, the template
allocating unit 23 does not access the template storing
unit 22 and allocates, to each of the apparatuses, one
piece of template information selected from among the
plurality of template information TI1 and TI2. The
template allocating unit 23 selectively designates a
plurality of template information allocated to the
apparatuses from among all the plurality of template
information stored in the template storing unit 22 and
acquires the designated plurality of template information

from the template storing unit 22.
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[0042] In this case, the template allocating unit 23
allocates, to each of the apparatuses, the one piece of
template information selected from among the plurality of
template information to perform, concerning each of the
apparatuses, tying by tag names among the monitoring screen
setting data 63, the PLC project setting data 64, the alarm
setting data 65, the trend setting data 66, and the tag
server setting data 67.

[0043] For example, the template allocating unit 23
specifies an apparatus type "Valve" concerning an apparatus
"VLV_001" according to the apparatus list 70 (see FIG. 5)
and allocates, to the apparatus "VLV 001", one piece of
template information TI2 selected from among the plurality
of template information TI1 and TI2 according to the
specified apparatus type "Valve" (see FIG. 9).

[0044] In this case, for example, the template
allocating unit 23 allocates the template information TI2
to the apparatus "VLV_001" to perform, concerning the
apparatus "VLV_001", tying by tag names among the
monitoring screen setting data 63, the PLC project setting
data 64, the alarm setting data 65, the trend setting data
66, and the tag server setting data 67.

[0045] The template allocating unit 23 supplies, to the
automatic generation unit 24, allocation information
including information indicating which of the template
information is allocated to each of the apparatuses and the
allocated template information.

[0046] The template allocating unit 23 automatically
generates, concerning each of the apparatuses, according to
the apparatus list 70 and the template information
allccated to the apparatuses, an I/0 allocation list 80"
excluding Address information 85 in an I/0 allocation list

80 (see FIG. 4 and FIG. 6). That is, the template
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allocating unit 23 does not receive an interactive request
from the user and automatically generates, concerning each
of the apparatuses, the I/0 allocation list 80' according
to the apparatus list 70 and the template information
allocated to the apparatuses. The template allocating unit
23 supplies the automatically generated I/0O allocation list
80' to the output unit 27.

[0047] The output unit 27 receives the I/0 allocation
list 80' from the template allocating unit 23. The output
unit 27 outputs (exports) the I/0 allocation list 80' to
the outside of the system construction support tool 20.

For example, the output unit 27 outputs the I/O allocation
list 80' to the display device 12 and the storage device
14. According to the output of the I/O allocation list
80', the Address information 85 (see FIG. 6) is added to
the I/0 allocation list 80' by the user. The I/O
allocation list 80' is updated to the I/0 allocation list
(see FIG. 4 and FIG. 6) 80. The updated I/0 allocation
list (see FIG. 4 and FIG. 6) 80 is input to the input unit
26. In the I/O allocation list 80, concerning the
apparatuses that should be monitored and controlled by the
monitoring and control system S, input and output operation
of apparatuses are specified. 1In the I/O allocation list
80, for example, concerning the apparatuses that should be
monitored and controlled by the monitoring and control
system S, identifiers (e.g., Equipment information 83 shown
in FIG. 6) of the apparatuses are associated with
information (e.g., Signal Name information 84 and the
Address information 85) indicating the input and output
operations of the apparatuses. For example, the input unit
26 supplies the input apparatus list 70 and the I/O

allocation 1list 80 to the automatic generation unit 24.
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apparatus list 70 and the I/0 allocation list 80 from the
input unit 26 and receives allocation information from the
template allocating unit 23. The allocation information is
information indicating which template information is
allocated to the apparatuses. The automatic generation
unit 24 automatically generates, according to the apparatus
list 70, the I/0 allocation list 80, and the allocation
information, various kinds of information necessary in
constructing the monitoring and control system S. That is,
the automatic generation unit 24 does not receive an
interactive request from the user and automatically
generates, according to the apparatus list 70, the I/O
allocation list 80, and the allocation information, various
kinds of information necessary in constructing the
monitoring and control system S.

[0049] For example, the automatic generation unit 24
generates definition information of a monitoring screen 110
(see FIG. 4) according to the apparatus list 70, the I/0
allocation list 80, and the allocation information. That
is, the automatic generation unit 24 specifies, according
to the apparatus list 70, the I/O allocation list 80, and
the allocation information, the monitoring screen setting
data 63 and a screen component (a symbol) 62 included in
the template information allocated to the apparatuses (see
FIG. 9) and generates the definition information of the
monitoring screen 110 using the specified monitoring screen
setting data 63 and the screen component (the symbol) 62.
The definition information of the monitoring screen 110
includes, for example, definition information of an
overview screen 111 and a face plate screen 112. The
overview screen 111 is a monitoring screen on which screen
components (symbols) representing apparatuses are arranged

in a general view that simulates a process of a plant (see
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FIG. 4). The face plate screen 112 is a monitoring screen
popup-displayed when a screen component (a symbol) on the
overview screen 111 is, for example, double-clicked (see
FIG. 4). The automatic generation unit 24 performs such
generation of the definition information of the monitoring
screen 110 concerning each of the apparatuses monitored and
controclled by the monitoring and control system S. For
example, the automatic generation unit 24 can generate the
definition information of the monitoring screen 110
concerning all the apparatuses monitored and controlled by
the monitoring and contrecl system S or can classify all the
apparatuses monitored and controlled by the monitoring and
control system S into several groups and generate the
definition information of the monitoring screen 110 for
each of the groups. The automatic generation unit 24
outputs the generated definition information of the
monitoring screen 110 to the automatically-generated-data
output unit 25.

[0050] Alternatively, for example, the automatic
generation unit 24 generates, according to the apparatus
list 70, the I/0 allocation list 80, and the allocation
information, setting information of alarm operations
associated with identifiers of the apparatuses. That is,
the automatic generation unit 24 specifies, according to
the apparatus list 70, the I/0 allocation list 80, and the
allocation list, the alarm setting data 65 included in the
template information allocated to the apparatuses (see FIG.
9) and generates, according to the specified alarm setting
data 65, setting information of alarm operations associated
with the identifiers of the apparatuses. The automatic
generation unit 24 performs such generation of the setting
information of the alarm operations concerning each of the

apparatuses monitored and controlled by the monitoring and
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control system S. The automatic generation unit 24 outputs
the generated setting information of the alarm operations
to the automatically-generated-data output unit 25 in a
form in which the setting information is associated with
the identifiers of the apparatuses.

[0051] Alternatively, for example, the automatic
generation unit 24 generates, according to the apparatus
list 70, the I/0 allocation list 80, and the allocation
information, setting information of trend operations
associated with the identifiers of the apparatuses. That
is, the automatic generation unit 24 specifies, according
to the apparatus list 70, the I/O allocation list 80, and
the allocation information, the trend setting data 66
included in the template information allocated to the
apparatuses (see FIG. 9) and generates, according to the
specified trend setting data 66, the setting information of
the trend operations associated with the identifiers of the
apparatuses. The automatic generation unit 24 performs
such generation of the setting information of the trend
operations concerning each of the apparatuses monitored and
controlled by the monitoring and control system S. The
automatic generation unit 24 outputs the generated setting
information of the trend operations to the automatically-
generated-data output unit 25 in a form in which the
setting information is associated with the identifiers of
the apparatuses.

[0052] Alternatively, for example, the automatic
generation unit 24 generates, according to the apparatus
list 70, the I/0 allocation list 80, and the allocation
information, tags associated with the identifiers of the
apparatuses. That is, the automatic generation unit 24
specifies, according to the apparatus list 70, the I/0

allocation list 80, and the allocation information, the tag
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allocated to the apparatuses (see FIG. 9) and generates,
according to the specified tag server setting data 67, the
tags associated with the identifiers of the apparatuses.
The tags are tags for designating tag nodes used for
communication in the tag server 34 to perform communication
via the tag server 34. The automatic generation unit 24
performs such generation of the tags concerning each of the
apparatuses monitored and controlled by the monitoring and
control system S. The automatic generation unit 24 outputs
the generated tags to the automatically-generated-data
output unit 25 in a form in which the tags are associated
with the identifiers of the apparatuses.

[0053] Alternatively, for example, the automatic
generation unit 24 generates a PLC project according to the
apparatus list 70, the I/0 allocation list 80, and the
allocation information. That is, the automatic generation
unit 24 specifies, according to the apparatus list 70, the
I/0 allocation list 80, and the allocation information, the
PLC project setting data 64 included in the template
information allocated to the apparatuses (see FIG. 8) and
generates the PLC project according to the specified PLC
project setting data 64. The PLC project includes a
control program that should be written in the PLC 35 so as
to be executed in the PLC 35. The control program is, for
example, a program (e.g., a ladder program) for causing the
apparatuses to individually operate or combining several
apparatuses and causing the apparatuses to perform a
desired system operation (interlock, group start and stop,
automatic operation, etc.). The control program includes
label data for specifying apparatuses to be combined, a
function block for specifying predetermined functional

processing, and a PLC program for realizing control
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processing using the label data and the function blocks.
The automatic generation unit 24 performs such generation
of the PLC project concerning each of the apparatuses
monitored and contreolled by the monitoring and control
system S. For example, the automatic generation unit 24
can generates the PLC project concerning all the
apparatuses monitored and controlled by the monitoring and
control system S, can classify the all the apparatuses
monitored and controlled by the monitoring and control
system S into several groups and generate the PLC project
for each of the groups, or can generate the PLC project for
each apparatus in the apparatuses monitored and controlled
by the monitoring and control system S. The automatic
generation unit 24 outputs the generated PLC project to the
automatically-generated-data output unit 25.

[0054] The automatically-generated-data output unit 25
receives the generated various kinds of information from
the automatic generation unit 24 and outputs the thus
generated various kinds of information. Among the various
kinds of information generated by the automatic generation
unit 24, there are information for which registration
processing is necessary and information for which the
registration processing is unnecessary. Therefore, the
automatically-generated-data output unit 25 includes a
registering unit 25a and an output unit 25b. For example,
the automatically-generated-data output unit 25 determines
that, among the generated various kinds of information,
information associated with the identifiers of the
apparatuses is the information for which the registraticn
processing is necessary and supplies the information to the
registering unit 25a. The automatically-generated-data
output unit 25 determines that information not associated

with the identifiers of the apparatuses is the information



ul

10

20

25

30

24

for which the registration processing is unnecessary and
supplies the information to the output unit 25b.

[0055] For example, the registering unit 25a receives
various kinds of information associated with the
identifiers of the apparatuses. The registering unit 25a
registers the received information in association with the
identifiers of the apparatuses.

[0056] For example, when receiving the generated setting
information of the alarm operations in the form in which
the setting information is associated with the identifiers
of the apparatuses, the registering unit 25a accesses the
application server 32. The registering unit 25a registers
the setting information of the alarm operations in the
application server 32 in association with the identifiers
of the apparatuses.

[0057] Alternatively, for example, when receiving the
generated setting information of the trend operations in
the form in which the setting information is associated
with the identifiers of the apparatuses, the registering
unit 25a accesses the application server 32. The
registering unit 25a registers the setting information of
the trend operations in the application server 32 in
association with the identifiers of the apparatuses.

[0058] Alternatively, for example, when receiving the
generated tags in a form in which the tags are associated
with the identifiers of the apparatuses, the registering
unit 25a accesses the tag server 34. The registering unit
25a registers the tags in the tag server 34 in association
with the identifiers of the apparatuses.

[0059] For example, the output unit 25b receives various
kinds of information not associated with the identifiers of
the apparatuses. The output unit 25b directly outputs the

received information.
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[0060] For example, the output unit 25b receives the
generated definition information of the monitoring screen
110 and outputs the definition information of the
monitoring screen 110 to the display device 12 and the
storage device 14 of the information processing apparatus
10. Consequently, the display device 12 displays the
overview screen 111 and the face plate screen 112 on the
display screen 12a according to the definition information
of the monitoring screen 110.

[0061] Alternatively, for example, the output unit 25b
receives the PLC project and outputs the PLC project to the
PLC programming tool 33. Consequently, the PLC programming
tool 33 programs a control program in the PLC 35 according
to the PLC project.

[0062] Note that, as shown in FIG. 4, a system including
an upstream design tool 91, an extracting unit 92, and the
system construction support tool 20 can be grasped as one
system 90. The upstream design tool 91 is a tool for
performing upstream design and generates a piping and
instrumentation diagram (P&ID) for a monitoring target
according to an interactive request or the like from the
user. The upstream design tool 91 supplies information
concerning the generated piping and instrumentation diagram
to the extracting unit 92. The extracting unit 92 extracts
information concerning the apparatuses from the piping and
instrumentation diagram and supplies the extracted
information to the system construction support tool 20 as
the apparatus 1list 70.

[0063] The configuration of the apparatus list 70 1is
explained with reference to FIG. 5. FIG. 5 is a diagram
showing the configuration of the apparatus list 70.

[0064] In the apparatus list 70, concerning the
apparatuses that should be monitored and controlled by the
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monitoring and control system S, attributes of apparatuses
including apparatus types are specified. 1In the apparatus
list 70, for example, concerning the apparatuses that
should be monitored and controlled by the monitering and
control system S, the identifiers (e.g., the Equipment
information 74 shown in FIG. 5) are associated with the
information (e.g., the Equipment type information 75 shown
in FIG. 5) indicating the attributes of the apparatuses.
[0065] For example, as shown in FIG. 5, the apparatus
list 70 includes, concerning the apparatuses, Plant Area
information 71, Process Cell information 72, Unit
information 73, the Equipment information 74, and the
Equipment type information 75. The Plant Area information
71 indicates a plant or a set of factory units where the
apparatuses should be arranged. The Process_Cell
information 72 indicates a set of PLC units to which the
apparatuses should be connected. The Unit information 73
indicates a set of units such as facilities or lines to
which the apparatuses should belong. The Equipment
information 74 indicates the identifiers of the apparatuses.
The Equipment type information 75 indicates the apparatus
types.

[0066] For example, by referring to the apparatus list
70, it is made possible to grasp an apparatus type of
apparatuses "VLV_001", "VLV_002", "VLV_003", and "VLV_004"
is "Valve". Alternatively, for example, by referring to
the apparatus list 70, it is made possible to grasp that an
apparatus type of apparatuses "PMP 001", "PMP 002",

"PMP_ 003", and "PMP_004" is "Pump". Alternatively, for
example, by referring to the apparatus list 70, it is
possible to grasp that an apparatus type of apparatuses
"SNS_001", "SNS_002", "SNS_003", and "SNS 004" is "Sensor".
[0067] Note that, in FIG. 4, as an example, the
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apparatus list 70 is a CSV format. However, a format of
the apparatus list 70 is not limited to the CSV format as
long as the apparatus list 70 substantially has a data
structure of a table format. For example, a delimiter can
be a space, a tab, a predetermined sign, or the like
instead of a comma. Alternatively, for example, the
apparatus list 70 can be binary data, which is complied to
be data of a table format, instead of text data.

[0068]) The configuration of the I/0 allocation list 80
is explained with reference to FIG. 6. FIG. 6 is a diagram
showing the cenfiguration of the I/O allocation list 80.
[0069] In the I/0 allocation list 80, concerning the
apparatuses that should be monitored and controlled by the
monitoring and control system S, input and output
operations of apparatuses are specified. 1In the I/O
allocation list 80, for example, concerning the apparatuses
that should be monitored and controlled by the monitoring
and control system S, the identifiers (e.g., the Equipment
information 83 shown in FIG. 6) of the apparatuses are
associated with information (e.g., the Signal Name
information 84 and the Address information 8%) indicating
the input and output operations of the apparatuses.

[0070] For example, as shown in FIG. 6, the I/0
allocation list 80 includes, concerning the apparatuses,
the Plant Area information 81, the Process_Cell information
82, the Equipment information 83, the Signal Name
information 84, and the Address information 85. The

Plant Area information 81 indicates a plant or a set of
factory units where the apparatuses should be arranged.
The Process Cell information 82 indicates a set of PLC
units to which the apparatuses should be connected. The
Equipment information 83 indicates the identifiers of the

apparatuses. The Signal Name information 84 indicates
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names of signals input to or output from the apparatuses.
The Address information 85 indicates an address of a device
in the PLC 35 used for inputting to or outputting from the
apparatuses.

[0071] For example, by referring to the I/O allocation
list 80, it is possible to grasp that a signal "Run" is
input to the apparatus "PMP 002" from an address "X100" in
the PLC 35, a signal "Start"™ is input to the apparatus
"PMP_002" from an address "Y20" in the PLC 35, a signal
"Temp" is output from the apparatus "SNS 003" to an address
"D1000™ in the PLC 35, and a signal "Open" is input to the
apparatus "VLV 003" from an address "X200" in the PLC 35.
[0072] Note that, in FIG. 6, as an example, the I/O
allocation list 80 is a CVS format. However, a format of
the I/0 allocation list 80 is not limited to the CVS format
as long as the I/O allocation list 80 substantially has a
data structure of a table format. For example, a delimiter
can be a space, a tab, a predetermined sign, or the like
instead of a comma. Alternatively, for example, the I/0
allocation list 80 is binary data, which is compiled to be
data of a table format, instead of text data.

[0073] The configuration of the system construction
support tool screen 40 displayed on the display device 12
by the system construction support tool 20 is explained
with reference to FIG. 7 and FIG. 8. FIG. 7 is a diagram
of the configuration of the system construction support
tool screen 40. FIG. 8 is a configuration diagram of a
tree displayed on the tree display section 41 in the system
construction support tool screen 40.

[0074] The system construction support tool screen 40

includes, as shown in FIG. 7, a tree display
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section 41, an item-list display section 42, an item-

setting display section 43, and a tool-list display section
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[0075] In the tree display section 41, information
concerning the apparatuses monitored and controlled by the
monitoring and control system S can be hierarchically
displayed and a plurality of template information can be
displayed. For example, when an item "Equipment" is
clicked in the tree display section 41, a Plant Area
"Plant A" is displayed. When the Plant Area "Plant_A" is
clicked, Process Cells "Cell2" and "Cell2" are displayed.
When the Process Cell "Cell2" is clicked, a Unit "Unit A"
is displayed.

[0076] In the item-list display section 42, a list of
(e.g., all) items configured by targets currently selected
in the tree display section 41 is displayed.

{00771 In the item-setting display section 43, a screen
for performing detailed setting of specific items selected
in the tree display section 41 and the item-list display
section 42 is displayed.

[0078] In the tree display section 41, for example, as
shown in FIG. 8, Equipment information 51, Templates
information 52, Node Setup information 53, and Global
Settings information 54 are displayed. The Equipment
information 51 is information for showing a list of
apparatuses. The Templates information 52 is information
for showing a list of registered template information. The
Node Setup information 53 is information for showing
setting information of a tag server and an application
server. The Global Settings information 54 is information
for setting a generated data output destination of
monitoring screen data, PLC project data, and setting data
for the tag server. In the Equipment information 51, for
example, a list of Plant Area information 55 indicating a
plant or a set of factory units, Process Cell information

56 indicating a set of PLC units, Unit information 57
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indicating a set of units such as facilities or lines, and
apparatus information 58 indicating registered apparatuses
can be displayed in a tree format. Note that, in the tree
display section 41, addition and correction of a tree and
setting and a change of various setting items can be
performed.

[0079] In the information processing apparatus 10,
besides the system construction support tool 20, other
tools can also be used on the same application platform.
In the tool list display section 44, a plurality of tools
including the system construction support tool 20 are
displayed. When a tool among a plurality of tools is
selected in the tool-list display section 44, the selected
tool becomes active. For example, in the information
processing apparatus 10, a display operation by the display
device (the display unit) 12 is performed as explained
below.

[0080] For example, when a SCADA screen editing tool is
selected in the tool-list display section 44, the SCADA
screen editing tool becomes active. When the SCADA screen
editing tool becomes active, the item-list display section
42 and the item-setting display section 43 are united into
one so as to be an editing display section 45. 1In the
SCADA screen editing tool, it is possible to perform
creation and editing of the monitoring screen 110 (e.g.,
the overview screen 111 and the face plate 112) and symbol
components (screen components and symbols) on the editing
display section 45. Editing of layouts and display colors,
setting of tags, and the like can be performed for the
overview screen 111, the face plate screen 112, and the
symbol components. The face plate screen 112, which should
be popped up, can be set for the symbol components. The

symbol components can be arranged on the overview screen
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monitoring data by arranging monitoring data display
components (symbol components) on the screen or it is
possible to perform display of the monitoring data, input
of setting values, control by button pressing, and the like
by arranging a monitoring data display section, a setting-
value input section, and buttons on the face plate screen
112 for the symbol components.

[0081] According to the generation of the monitoring
screen 110, if it is desired to display, on the overview
screen 111 as well, monitoring information (e.g., the water
level, the water amount, the pressure, and the like of a
tank) displayed on the generated face plate screen 112,
when a check box arranged near the monitoring-data display
section for monitoring information is checked, selected
information is displayed in the vicinity of a symbol on the
overview screen 111 where the target face plate screen 112
is set. All kinds of monitoring information displayed on
the face plate screen 112 are set to be capable of being
displayed in the vicinity of the symbol on the overview
screen 111. Unless the check box on the face plate screen
112 is checked, the monitoring information is in a hidden
state. A display position of the monitoring information
can be changed by the user using the SCADA screen editing
tool.

[(0082] For example, when the alarm editing tool is
selected in the tool-list display section 44, the alarm
editing tool becomes active. The item-list display section
42 and the item-setting display section 43 are united into
one to be the editing display section 45. With the alarm
editing tool, it is possible to access the application
server 32 and perform setting of an alarm and creation and
editing of an alarm display screen.

[0083] For example, when the trend editing tool is
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selected in the tool-list display section 44, the trend
editing tool becomes active. The item-list display section
42 and the item-setting display section 43 are united into
one so as to be the editing display section 45. With the
trend editing tool, it is possible to access the
application server 32 and perform setting of a trend and
creation and editing of a trend display screen.

[(0084] When there are pluralities of the overview
screens, the alarm display screens, and the trend display
screens created by the tools, it is possible to switch the
screens to screens desired to be displayed using a screen
switching button.

[0085] The configuration of the template library 60 used
by the system construction support tocl 20 when the system
construction support tool 20 constructs the monitoring and
control system S is explained with reference to FIG. 9.
FIG. 9 is a diagram of the configuration of the template
library 60.

[0086] The template library 60 is stored in, for
example, the nonvolatile storage device 1l4a in a table
format shown in FIG. 9 by, for example, the template
storing unit 22. The plurality of template information TI1
and TI2 are read out from the template library 60 and
stored in the template storing unit 22 by, for example, the
template storing unit 22.

[0087] In the template library 60, a plurality of
setting data are associated for each apparatus type name
61. The setting data include the screen component (the
symbol) 62, the monitoring screen setting data 63, the PLC
project setting data 64, the alarm setting data 65, the
trend setting data 66, and the tag server setting data 67.
[0088] The monitoring screen setting data 63 corresponds

to a screen component (a symbol). The PLC project setting
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and a function block. The alarm setting data 65 is, for
example, data for setting alarm data to be stored in the
application server 32. The trend setting data 66 is, for
example, data for setting trend data to be stored in the
application server 32. The tag server setting data 67
inclﬁdes, for example, data fof setting a tag server and
data of tags.

[0089] The template library 60 includes the template
information TI1 and TI2, for example, for each of rows. In
the template information TI1 and TI2, a plurality of
setting data are tied to one another by the tag names 62a
to 67a in advance. That is, the setting data 62 to 67 are
associated with one another by the tag names 62a to 67a in
advance such that, when a state of one setting data in the
setting data 62 to 67 changes, states of the other setting
data in the setting data 62 to 67 also change in
association with the change.

[0020] For example, concerning the template information
TI1 in which the apparatus type name 61 is "pump", a
plurality of setting data are tied to one another, for
example, as explained below. A Start button corresponding
to a screen component 62 is arranged on the face plate
screen 112 corresponding to the monitoring screen setting
data 63. When the Start button is pressed by the user, a
Start command is transmitted to the PLC 35 via a tag node
in the tag server 34 corresponding to the tag server
setting data 67. A control program corresponding to the
PLC project setting data 64 outputs a Start operation
command from the PLC 35 to the apparatus 36-2 and returns
status information during operation to the information
processing terminal 10 via the tag node in the tag server
34 corresponding to the tag server setting data 67. The

status information during operation returned to the
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information processing terminal 10 is displayed on the face
plate screen 112 and changes an alarm operation
corresponding to the alarm setting data 65 to an active
state and changes a trend operation corresponding to the
trend setting data 66 to the active state.

[0091] Alternatively, for example, concerning the
template information TI2 in which the apparatus type name
61 is "valve", a plurality of setting data are tied to one
another, for example, as explained below. An Open button
corresponding to the screen component 62 is arranged on the
face plate screen 112 corresponding to the monitoring
screen setting data 63. When the Open button is pressed by
the user, an Open command is transmitted to the PLC 35 via
the tag node in the tag server 34 corresponding to the tag
server setting data 67. The control program corresponding
to the PLC project setting data 64 outputs an Open
operation command from the PLC 35 to the apparatus 36-3 and
returns status information during the operation to the
information processing terminal 10 via the tag node in the
tag server 34 corresponding to the tag server setting data
67. The status information during the operation returned
to the information processing terminal 10 is displayed on
the face plate screen 112 and changes the alarm operation
corresponding to the alarm setting data 65 to the active
state and changes the trend operation corresponding to the
trend setting data 66 to the active state.

[0092] Alternatively, for example, concerning template
information (not shown in the figure) in which the
apparatus type name 61 is "sensor", a plurality of setting
data are tied to one another, for example, as explained
below. A measurement button corresponding to the screen
component 62 is arranged on the face plate screen 112

corresponding to the monitoring screen setting data 63.
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When the measurement button is pressed by the user, a
measurement command is transmitted to the PLC 35 via the
tag node in the tag server 34 corresponding to the tag
server setting data 67. The control program corresponding
to the PLC project setting data 64 returns a measurement
value input to the PLC 35 from the apparatus 36-1 to the
information processing terminal 10 via the tag node in the
tag server 34 corresponding to the tag server setting data
67. The measurement value returned to the information
processing terminal 10 is displayed on the face plate
screen 112. If the measurement value (e.g., temperature)
exceeds a threshold, an alarm is generated by the alarm
operation corresponding to the alarm setting data 65.
Trend data is updated by the trend operation corresponding
to the trend setting data 66 using the measurement value.
[0093] Note that a format of the template library 60 is
not limited to a specific format as long as the template
library 60 has a data structure of a substantially table
format. For example, a delimiter can be a space, a tab, a
predetermined sign, or the like instead of a comma.
Alternatively, for example, the apparatus list 70 can be
binary data, which is compiled to be data of a table
format, instead of the text data.

[0094] The operation of the system construction support
tool 20 is explained using FIG. 10. FIG. 10 is a flowchart
for explaining the operation of the system construction
support tool 20.

[0095] The upstream design tool 91 generates a piping
and instrumentation diagram (P&ID) for, for example, a
monitoring target (e.g., a factory), which is an asset of
the user, and supplies the piping and instrumentation
diagram to the extracting unit 92. The extracting unit 92

extracts, from the piping and instrumentation diagram,



10

15

20

25

30

36

information concerning apparatuses determined by upstream

design. As the extracting unit 92, for example, an export

function of a general-purpose (a general-purpose CAD, etc.)

can be used. The extracting unit 92 imports the extracted

information to the system construction support tool 20 as

the apparatus list 70 (step S100).

[0086] The template allocating unit 23 allocates, to

each of the apparatuses displayed on the tree display

section 41, that is, the apparatuses included in the

apparatus list 70 imported at step S100, one piece of

template information selected from among the plurality of

template information registered in the system construction

support tool 20 (step S101).

[0097] The system construction support tool 20

determines whether the names of the Plant Area information

55, the Process Cell information 56, and the Unit

information 57 are described in the apparatus list 70

imported at step S100 (step S102).

[0098] When the names of the Plant Area information 55,

the Process Cell information 56, and the Unit information

57 are not described in the apparatus list 70 imported at

step S100 (No at step S102), the system construction

support tool 20 sets, for example, according to an

instruction from the user, the names of the Plant Area

information 55, the Process Cell information 56, and the

Unit information 57

to be associated with the apparatuses displayed on the tree

display section 41 (steps S103).

[0099] Note that, when the names of the Plant Area

information 55, the Process Cell information 56, and the

Unit information 57 are not described in the apparatus list

70 imported at step S100 (No at step S$S102),

construction support tool 20 can display a

the system



36a

predetermined message on the display screcn 1Za or

highlight ficlds of Lhe Plant



10

15

20

25

30

37

Area information 55, the Process Cell information 56, and
the Unit information 57 so as to urge inputs of names to
the Plant Area information 55, the Process Cell information
56, and the Unit information 57 associated with the
apparatuses displayed on the tree display section 41.
[0100] When the names of the Plant Area information 55,
the Process Cell information 56, and the Unit information
57 are described in the apparatus list 70 imported at step
S100 (Yes at step $102), the system design support tool 20
advances the processing to step S104.

[0101] The system construction support tool 20 edits,
according to, for example, an instruction from the user, a
tree structure (the Plant Area information 55, the Process
Cell information 56, and the Unit information 57) of the
apparatuses displayed on the tree display section 41 and
sets a model of the PLC in the Process Cell information 56
(step S104).

[0102] The system construction support tool 20 selects
the Plant Area information 55 of the tree display section
41 according to for example, an export instruction from the
user and exports the I/0 allocation list (the CSV format)
80' (step S105).

[0103] Software capable of editing a file of the CSV
format reads the I/0 allocation list 80' according to, for
example, an instruction from the user, allocates I/0
addresses to the tags, and stores the I/O addresses (step
S106) .

[0104] The system construction support tool 20 imports
the I/0 allocation list 80, in which I/0 addresses are
allocated, to the system construction support tool 20
according to, for example, an import instruction from the
user (step S107).

[0105] The system construction support tool 20
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41 according to, for example, the import instruction from
the user and sets, in the item-setting display section 43,
a storage destination of a monitoring screen, a PLC
project, and a setting file for the tag server to be
generated (step S5108).

[0106] The automatic generation unit 24 checks an
automatic generation target on an automatic generation
target selection screen and executes automatic generation
(step S109).

[0107] The automatically-generated-data output unit 25
outputs, on the basis of the information set in the
apparatuses displayed in the tree display section 41, a
monitoring screen, a PLC project, setting information for
the tag server, alarm setting information, and trend
setting information selected as automatic generation
targets (step S110).

[0108] The PLC project generated at step $110 is written
and set in a target PLC by a PLC programming tool. The
setting file for the tag server generated at step S110 is
read into the tag server and communication setting for the
tag server and setting of tags are performed. The
monitoring screen generated at step S110 is edited using a
screen editing tool. A symbol (a screen component)
arranged in a default position on the upper left of the
screen by the generation of the monitoring screen is
rearranged in a correct position to complete the screen.
[0109] As explained above, in the embodiment, in the
system construction support tool 20, the template storing
unit 22 stores a plurality of template information. In
each of the plurality of template information, an apparatus
type name and a plurality of setting data are associated.
The apparatus list 70 determined by upstream design such as

P&ID for a monitoring target (e.g., a
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the input unit 26. In the apparatus list 70, attributes of
apparatuses including apparatus types are specified
concerning a plurality of apparatuses. The template
allocating unit 23 specifies an apparatus type concerning
each of the apparatuses according to the input apparatus
list 70 and allocates, according to the specified apparatus
type, one piece of template information selected from among
the plurality of template information to each of the
apparatuses. In this case, in each of the plurality of
template information, a plurality of setting data are tied
to one another by tag names in advance. The setting data
include the monitoring screen setting data 63, the PLC
project setting data 64, and the tag server setting data 67
(see FIG. 9). The template allocating unit 23 allocates
one piece of template information selected from among the
plurality of template information to each of the
apparatuses to perform, concerning each of the apparatuses,
tying by tag names among monitoring screen setting data,
PLC project setting data, and tag server setting data.

That is, by allocating one piece of template information
selected from among the plurality of template information
to each of the apparatuses, ccncerning each of the
apparatuses, the tying by the tag names among the
monitoring screen setting data, the PLC project setting
data and the tag server setting data is performed.
Therefore, it is made unnecessary to perform a large number
of repeated setting works concerning the tying by the tag
names among the setting data. As a result, it is possible
to reduce the number of processes for the construction of
the monitoring and control system. Therefore, it is made
possible to reduce labor and time of the user in the
construction of the monitoring and control system. It is

possible to reduce deficiencies due to inconsistency among
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the setting data compared with when the tying by the tag
names among the setting data is interactively performed.
[0110] In the embodiment, in the system construction
support tool 20, the setting data further include the
screen component 62 in addition to the monitoring screen
setting data 63, the PLC project setting data 64, and the
tag server setting data (see FIG. 9). The template
allocating unit 23 allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the screen
component. That is, by allocating one piece of template
information selected from among the plurality of template
information to each of the apparatuses, the tying by the
tag names among the monitoring screen setting data, the PLC
project setting data, the tag server setting data, and the
screen component is performed concerning each of the
apparatuses. Therefore, it is made unnecessary to perform
a large number of repeated setting works concerning tying
by tag names among a larger number of setting data. It is
made possible to further reduce the number of processes for
the construction of the monitoring and control system.
(0111] In this embodiment, in the system construction
support tool 20, the automatic generation unit 24
generates, concerning each of the apparatuses, definition
information of the monitoring screen using the setting data
and the screen component of the monitoring screen included
in the allocated template information. Consequently, it is
made possible to generate set screens in each component
even 1f the screens are not created from the beginning.

That is, it is made unnecessary to perform
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repeated setting works concerning the generation of the
definition information of the monitoring screen. It is
possible to further reduce the number of processes for the
construction of the monitoring and control system.

[0112] In the embodiment, in the system design support
tool 20, the plurality of setting data further include the
alarm setting data 65 in addition to the monitoring screen
setting data 63, the PLC project setting data 64, and the
tag server setting data (see FIG. 9). The template
allocating unit 23 allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the alarm
setting data. That is, by allocating one piece of template
information selected from among the plurality of template
information to each of the apparatuses, the tying by the
tag names among the monitoring screen setting data, the PLC
project setting data, the tag server setting data, and the
alarm setting data is performed concerning each of the
apparatuses. Therefore, it i1is made unnecessary to perform
a large number of repeated setting works concerning the
tying by the tag names among a larger number of setting
data, and thus it is made possible to further reduce the
number of processes for the construction of the monitoring
and control system.

[0113] In this embodiment, in the system construction
support tool 20, the registering unit 25a registers,
concerning each of the apparatuses, setting information of
alarm operations in association with the identifiers of the
apparatuses according to the alarm setting data included in

the allocated template information.
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made unnecessary to perform a large number of repeated
setting works concerning the registration of the setting
information of the alarm operations, and thus it is made
possible to further reduce the number of processes for the
construction of the monitoring and control system.

[0114] In the embodiment, in the system construction
support tool 20, the plurality of setting data further
include the trend setting data 66 in addition to the
monitoring screen setting data 63, the PLC project setting
data 64, and the tag server setting data (see FIG. 9). The
template allocating unit 23 allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the trend
setting data. That is, by allocating one piece of template
information selected from among the plurality of template
information to each of the apparatuses, the tying by the
tag names among the monitoring screen setting data, the PLC
project setting data, the tag server setting data, and the
trend setting data is performed concerning each of the
apparatuses. Therefore, it is made unnecessary to perform
a large number of repeated setting works concerning the
tying by the tag names among a larger number of setting
data, and thus it is made possible to further reduce the
number of processes for the construction of the monitoring
and control system.

[0115)] In this embodiment, in the system construction
support tool 20, the registering unit 25a registers,
concerning each of the apparatuses, setting information of
the trend operations in association with the identifiers of

the apparatuses according to the trend
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the allocated template information. Consequently, it is
made unnecessary to perform a large number of repeated
setting works concerning the registration of the setting
information of the alarm operations, and thus it is made
possible to further reduce the number of processes for the
construction of the monitoring and control system.

[0116] In this embodiment, in the system construction
support tool 20, the registering unit 25a registers,
concerning each of the apparatuses, tags in association
with the identifiers of the apparatuses according to the
tag server setting data included in the allocated template
information. Consequently, it is made possible to
collectively perform the setting of the tags without
manually setting the tags one by one. That is, it is made
unnecessary to perform a large number of repeated setting
works concerning the registration of the tags, and thus it
is made possible to further reduce the number of processes
for the construction of the monitoring and control system.
[0117] In the embodiment, in the system construction
support tool 20, the automatic generation unit 24
generates, concerning each of the apparatuses, according to
the PLC project setting data included in the allocated
template information, a PLC project in which label data, a
PLC program, and a function program are used.
Consequently, even if a program is not created from the
beginning, it is made possible to combine the function
blocks included as the template library to generate a
program corresponding to the components of the monitoring
screen definition information. That is, it is made
unnecessary to perform a large number of repeated setting
works concerning the registration of the PLC project, and
thus it is made possible to further reduce the number of

processes for the
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In the embodiment, each of the plurality of
information includes, as a plurality of setting

ign contents that can be made common for each of

the types of the apparatuses. That is, the initial

template

default,

that covers basic apparatuses is prepared in

and thus it is also made possible to reduce design

man-hours during initial product development.

Industrial Applicability

[0119]

As explained above, the system construction

support tool according to the present invention is useful

for the construction of the monitoring and control system.

Reference Signs List

[0120]
11
12
12a
13
14
15
20
21
22
23
24
25
25a
25b
26
27

32

10 Information processing apparatus
Input device
Display device
Display screen
Central processing unit
Storage device
Acquisition interface
System construction support tool
Apparatus-list display unit
Template storing unit
Template allocating unit
Automatic generation unit
Automatically-generated-data output unit
Registering unit
Output unit
Input unit
Output unit

Application server
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34
35
40
41
42
43
44
45
51
52
53
54
55
56
57
58
60
61
62
63
64
65
66
67
70
80,
110
111
112

45

PLC programming tool

Tag server

PLC

System construction support tool screen
Tree display section
Item-list display section
Item-setting display section
Tool-list display section
Editing display section
Eguipment

Templates

Node Setup

Global Settings

Plant Area

Process Cell

Unit
Apparatus

Template library
Apparatus type name

Screen component (symbol)
Monitoring screen setting data
PLC project setting data
Alarm setting data

Trend setting data

Tag server setting data
Apparatus list

80' I/0 allocation lists
Monitoring screen

Overview screen

Face plate screen
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CLAIMS

1. A system construction support tool that supports
construction of a monitoring and control system in which a
monitoring apparatus monitors and controls a plurality of
apparatuses via a tag server and a PLC (Programmable Logic
Controller), the system construction support tool
comprising:

an input unit to which an apparatus list in which,
concerning the plurality of apparatuses, attributes of
apparatuses including apparatus types are specified is
input;

a display unit that displays the input apparatus list:

a storing unit that stores a plurality of template
information in which an apparatus type name and a plurality
of setting data are respectively associated; and

an allocating unit that specifies an apparatus type
concerning each of the plurality of apparatuses according
to the input apparatus list and allocates one piece of
template information selected from among the plurality of
template information to each of the apparatuses according
to the specified apparatus type, wherein

in each of the plurality of template information, the
setting data are tied to one another using tag names in
advance,

the setting data include monitoring screen setting
data, PLC project setting data, and tag server setting
data,

the allocating unit allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project

setting data, and the tag server setting data,
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the display unit displays a system design support tool
screen having a tree display section and an item-setting
display section,

the apparatus list extracted from a piping and
instrumentation diagram of a monitoring target created in
upstream design is input to the input unit, so as to enable
effective utilization of an asset of a user,

the display unit hierarchically displays a list of a
plurality of apparatuses at multiple stages in the tree
display section and hierarchically displays a plurality of
template information in the tree display section according
to the input apparatus list,

the display unit displays, when there is any missing
in the extracted apparatus list, the extracted apparatus
list in a display mode urging an input of the missing
information, and

the completed apparatus list is input to the input
unit through the input of the missing information according

to the display mode urging an input.

2. The system construction support tool according to claim
1, wherein when there is any missing in the extracted
apparatus list the display unit highlights a field of the

missing information.

3. The system construction support tool according to claim
2, wherein the display unit displays a plurality of setting
item fields of an apparatus selected in the tree display
section in the item-setting display section and, when there
is any missing in displayed setting items, highlights a

setting item field of the missing information.

4. The system construction support tool according to claim
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1, wherein the apparatus list is input to the input unit
according to a drag and drop operation of an icon
indicating a file of the apparatus list to the tree display

section of the system design support tool screen.

5. The system construction support tool according to claim
1, wherein

the plurality of setting data further include a screen
component,

the allocating unit allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the screen
component, and

the system construction support tool further comprises
a generating unit that generates, concerning each of the
apparatuses, a monitoring screen using the setting data and
the screen component of the monitoring screen included in

the allocated template information.

6. The system construction support tool according to claim
1, wherein

the plurality of setting data further include alarm
setting data,

the allocating unit allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the alarm

setting data, and
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the system construction support tool further comprises
a registering unit that registers, concerning each of the
apparatuses, setting information of alarm operations in
association with identifiers of the apparatuses according
to the alarm setting data included in the allocated

template information.

7. The system construction support tool according to claim
1, wherein

the plurality of setting data further include trend
setting data,

the allocating unit allocates one piece of template
information selected from among the plurality of template
information to each of the apparatuses to perform,
concerning each of the apparatuses, tying by tag names
among the monitoring screen setting data, the PLC project
setting data, the tag server setting data, and the trend
setting data, and

the system construction support tool further comprises
a registering unit that registers, concerning each of the
apparatuses, setting information of trend operations in
association with identifiers of the apparatuses according
to the trend setting data included in the allocated

template information.

8. The system construction support tool according to claim
1, further comprising a registering unit that registers,
concerning each of the apparatuses, tags in association
with identifiers of the apparatuses according to the tag
server setting data included in the allocated template

information.

9. The system construction support tool according to claim
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1, further comprising a generating unit that generates,
concerning each of the apparatuses, according to the PLC
project setting data included in the allocated template
information, a PLC project in which label data, a PLC

program, and a function block are used.

10. The system construction support tool according to claim
1, wherein each of the plurality of template information
includes, as the plurality of setting data, setting
contents that can be made common for each of types of the

apparatuses.

11. The system construction support tool according to claim
1, wherein

the monitoring screen includes an overview screen and
a face plate screen, and

the display unit further displays, according to a

selection of a monitoring information item desired to be
displayed on the overview screen as well among monitoring
information displayed on the generated face plate screen,
the selected monitoring information item in the vicinity of

a symbol of the overview screen.

12. A system comprising:

an upstream design tool that generates the piping and
instrumentation diagram of a monitoring target according to
a request from a user;

an extracting unit that extracts, as an apparatus
list, information concerning apparatuses from the generated
piping and instrumentation diagram; and

the system construction support tool according to
claim 2 that supports construction of a monitoring and

control system using the extracted apparatus list.
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13. A system comprising:

an upstream design tool that generates a piping and
instrumentation diagram of a monitoring target according to
a request from a user;

an extracting unit that extracts, as an apparatus
list, information concerning apparatuses from the generated
piping and instrumentation diagram; and

the system construction support tool according to
claim 11 that supports construction of a monitoring and

control system using the extracted apparatus list.




