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(57) According to one embodiment, a control pro-
gram extracts variable names of the control program and
generates an address map file and a header file . An
information program is generated using the generated
header file. The information program accesses a shared
storage area using the address map file through a shared
access unit and accesses data using shared variables.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an industrial
controller as a device incorporating a so-called program-
mable logic controller, and is particularly suitably appli-
cable to a data sharing method of the industrial controller
relating to a technique of sharing data in a shared storage
area.

2. Description of Related Art

[0002] In general, when a high-level language program
(hereinafter, referred to as "information program") is ex-
ecuted in a programmable logic controller, the informa-
tion program cannot recognize a device such as a motor
because an address of the device is unknown. Therefore,
by manually assigning an address to a device, commu-
nication between a device of a programmable logic con-
troller and a peripheral can be implemented (refer to Jap-
anese Patent No. 5079166).
[0003] However, when the number of devices is large,
it is difficult to execute the manual assignment in the first
place.

SUMMARY OF THE INVENTION

[0004] The present invention has been made in con-
sideration of the above-described points, and an object
thereof is to provide an industrial controller in which de-
velopment efficiency can be improved without requiring
a manual assignment operation, and a data sharing
method of the industrial controller.
[0005] In order to solve the problem, according to the
present invention, an industrial controller, in which a con-
trol program for a control target device and an information
program for executing a predetermined process share
data using shared variables in a shared storage area,
includes: a file generation unit that extracts variable in-
formation of the shared variables included in the control
program and generates a map file relating to the shared
storage area and a header file used during access to the
shared storage area; and a program generation unit that
generates the information program using the header file,
in which the information program accesses the shared
storage area using the map file.
[0006] In addition, according to the present invention,
a data sharing method of an industrial controller, in which
a control program for a control target device and an in-
formation program for executing a predetermined proc-
ess share data using shared variables in a shared storage
area, includes: a file generation step of causing the in-
dustrial controller to extract variable information of the
shared variables included in the control program and to
generate a map file relating to the shared storage area

and a header file used during access to the shared stor-
age area; a program generation step of causing the in-
dustrial controller to generate the information program
using the header file; and a data access step of causing
the information program to access the shared storage
area using the map file.
[0007] According to the present invention, develop-
ment efficiency can be improved without requiring a man-
ual assignment operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a diagram illustrating an example of a hard-
ware configuration of an industrial controller and a
program development environment according to a
first embodiment;
FIG. 2 is a diagram illustrating an example of a soft-
ware configuration of the industrial controller and the
program development environment according to the
first embodiment;
FIG. 3 is a diagram illustrating an example of a
shared variable setting screen according to the first
embodiment;
FIG. 4 is a diagram illustrating an example of a head-
er file according to the first embodiment;
FIG. 5 is a diagram illustrating an example of a map
file according to the first embodiment;
FIG. 6 is a conceptual diagram illustrating an exam-
ple of containers according to the first embodiment;
FIG. 7 is a flowchart illustrating an example of a proc-
ess relating to a control program according to the
first embodiment;
FIG. 8 is a flowchart illustrating an example of a proc-
ess relating to an information program according to
the first embodiment; and
FIG. 9 is a flowchart illustrating an example of a proc-
ess relating to the control program according to a
second embodiment.

DESCRIPTION OF EMBODIMENTS

[0009] Hereinafter, one embodiment of the present in-
vention will be described in detail with reference to the
drawings.

(1) First Embodiment

(1-1) Hardware Configuration

[0010] FIG. 1 is a diagram illustrating an example of a
hardware configuration of an industrial controller (here-
inafter, also referred to as "controller") 103 and a program
development environment according to a first embodi-
ment. Basically, a control program development PC 101,
an information program development PC 102, and the
industrial controller (hereinafter, simply referred to as
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"controller") 103 have substantially the same hardware
configuration, in which software corresponding to the pur-
pose operates as described below.
[0011] A network 105 connects the control program
development PC 101, the information program develop-
ment PC 102, and the controller 103 to each other. A
network 106 connects the controller 103 and a control
target device 104 to each other.
[0012] The control program development PC 101 is a
computer for developing a control program. The control
program development PC 101 includes an EPROM 107,
a CPU 108, a main memory 109, a peripheral control
device 110, a network I/F 111, a non-volatile storage de-
vice 112, and a user I/F device 113.
[0013] The peripheral control device 110 connects var-
ious devices to each other through a bus 114. The net-
work I/F 111 is an interface for connection to the network
105. The non-volatile storage device 112 is a device that
stores various programs or files. The user I/F device 113
is, for example, a device that allows a user to input re-
quired data.
[0014] The information program development PC 102
is a computer for developing an information program. The
information program development PC 102 includes an
EPROM 115, a CPU 116, a main memory 117, a periph-
eral control device 118, a network I/F 119, a non-volatile
storage device 120, and a user I/F device 121.
[0015] The peripheral control device 118 connects var-
ious devices to each other through a bus 132. The net-
work I/F 119 is an interface for connection to the network
105. The non-volatile storage device 120 is a device that
stores various programs or files. The user I/F device 121
is, for example, a device that allows a user to input re-
quired data.
[0016] The controller 103 includes an EPROM 122, a
CPU 123, a main memory 124, a peripheral control de-
vice 126, a network I/F 125, a network I/F 127, a non-
volatile storage device 128, and a user I/F device 129.
[0017] The peripheral control device 126 connects var-
ious devices to each other through a bus 133. The net-
work I/Fs 125 and 127 are interfaces for connection to
the networks 105 and 106 corresponding thereto, respec-
tively. The non-volatile storage device 128 is a device
that stores various programs or files. The user I/F device
129 is, for example, a device that allows the user to input
required data.
[0018] The controller 103 executes various operations
and the like using the CPU 123 by loading an operating
system (OS), various programs, and various files stored
in the EPROM 122 or the non-volatile storage device 128
to the main memory 124.
[0019] The control target device 104 includes a sensor
130 and an actuator 131. The sensor 130 is a device
such as a manual switch, a relay, a photoelectric switch,
a proximity switch, a limit switch, a weight scale, a tem-
perature sensor, a pressure sensor, a vibration sensor,
an acoustic wave sensor, a flowmeter, a current meter,
a gas sensor, a speed sensor, a tachometer, an ammeter,

a voltmeter, a wattmeter, a water quality sensor, a color
discrimination sensor, or a camera.
[0020] On the other hand, the actuator 131 is a device
such as a motor, a power generator, a heater, a control
valve, a cylinder, a solenoid, a lamp, a display unit, a
buzzer, a speaker, a pump, a compressor, an air condi-
tioner, a refrigerator, or a conveyor.

(1-2) Software Configuration

[0021] FIG. 2 is a diagram illustrating an example of a
software configuration of the controller 103 and the pro-
gram development environment according to the first em-
bodiment. In the example illustrated in FIG. 2, the control
target device 104 of FIG. 1 is not illustrated.
[0022] In the embodiment, a case where a shared ac-
cess unit 208 accesses a shared storage area 224 in the
end of a task process that is executed by a control pro-
gram 207 will be described as an example. When the
control program includes a global variable, a task having
the highest priority writes this global variable to the
shared storage area 224.

(1-2-1) Control Program Development PC

[0023] First, the control program development PC 101
will be described. A source file 201 is a file in which a
source code of the control program 207 is written. An
editor 202 is a program for generating the source file 201.
A compiler 203 generates an intermediate language file
from the source file 201. A linker 204 combines an inter-
mediate language file and a library 205 into an executable
file. The library 205 is an intermediate language file that
is prepared in advance in order to reuse a function of the
program.
[0024] An IDE controller 206 is a program for control-
ling the editor 202, the compiler 203, the linker 204, and
the like. The editor 202, the compiler 203, the linker 204,
the library 205, and the IDE controller 206 will be collec-
tively referred to as "integrated development environ-
ment (IDE) program".
[0025] Further, the control program development PC
101 includes the shared access unit 208, a header file
209, a map file 210, a shared area access unit 211, and
a coordinated file generation unit 212. The shared area
access unit 211 is a source file of the shared access unit
208 for allowing the control program 207 to access the
shared storage area 224. The coordinated file generation
unit 212 generates the header file 209 and the map file
210.

(1-2-2) Information Program Development Computer

[0026] Next, the information program development PC
102 will be described. A source file 213 is a file in which
a source code of an information program 219 is written.
An editor 214 is a program for generating the source file
213. A compiler 215 generates an intermediate language
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file from the source file 213. A linker 216 combines an
intermediate language file and a library 217 into an exe-
cutable file. The library 217 is an intermediate language
file that is prepared in advance in order to reuse a function
of the program.
[0027] The controller 103 may require data processing
such as a complex arithmetic operation or information
transmission and reception with a SCADA, a MES, or a
cloud system. It may be difficult to program the data
processing with a language unique to the above-de-
scribed control device, and the data processing may be
written using a programming language such as the C
language or the Java (registered trade name) language
used in the information communication field. A program
for executing the data processing will be referred to as
"information program". This information program corre-
sponds to, for example, the information program 219.
[0028] An IDE controller 218 is a program for control-
ling the editor 214, the compiler 215, the linker 216, and
the like. The editor 214, the compiler 215, the linker 216,
the library 217, and the IDE controller 218 will be collec-
tively referred to as "integrated development environ-
ment program".
[0029] Further, the information program development
PC 102 includes a shared access unit 220, the header
file 209, and a coordinated file access unit 222. The
shared access unit 220 is a program for allowing the in-
formation program 219 to access the shared storage area
224. The coordinated file access unit 222 may acquire
the header file 209 from the controller 103 or may transmit
the information program 219 and the shared access unit
220 to the controller.

(1-2-3) Controller

[0030] On the other hand, the controller 103 will also
be referred to as a sequence control device, a motion
control device, or a programmable logic controller (PLC).
The controller 103 executes a program in which the con-
trol details are written with a programming language
unique to the control device, for example, a Ladder logic
(LD language), a sequential function chart (FC lan-
guage), a function block (FBD language), a structured
text (ST language), or an instruction list (LD language).
[0031] A program for executing the control details will
be referred to as "control program". Regarding the control
program 207, a series of processes will be referred to as
a task, and a period in which the processes are repeated
can be set per task. As variables used in the control pro-
gram 207, a dedicated input variable and a dedicated
output variable are present. The controller 103 executes
not only the control program 207 but also the information
program 219.
[0032] The shared access unit 208 is a program for
allowing the control program 207 to access the shared
storage area 224. A library 223 executes a process of a
sharing function required for executing the control pro-
gram 207 or the shared access unit 208. When the infor-

mation program 219 accesses the shared storage area
224, the library 226 refers to the map file 210 and exe-
cutes a process of an access function. A configuration
access unit 229 may transmit the header file 209 to the
coordinated file access unit 222 or may receive the in-
formation program 219 and the shared access unit 220
from the coordinated file access unit 222. A task sched-
uler 228 executes a task. The task executes programs
registered in the task in the set period. When the control
program 207 and the shared access unit 208 are regis-
tered in the task, the task executes the control program
207 and the shared access unit 208 in the execution pe-
riod. The shared storage area 224 stores data of varia-
bles shared between the control program 207 and the
information program 219. The shared access unit 220
accesses the shared storage area 224 through the library
226 for example, to read data to a structure 401 for read-
ing of the information program 219 or to write data of a
structure 402 for writing to a region at continuous ad-
dresses in the shared storage area 224.
[0033] The header file 209 is used when the coordinat-
ed file generation unit 212 generates the information pro-
gram 219. The map file 210 is used when the information
program 219 generated by the coordinated file genera-
tion unit 212 accesses the shared storage area 224.
[0034] A container processing unit 227 is a program
used to prevent the control program 207 and the infor-
mation program 219 from affecting each other.

(1-3) Shared Variable Setting Screen

[0035] FIG. 3 illustrates an example of a shared vari-
able setting unit 301 as a shared variable setting screen
according to the first embodiment. This shared variable
setting unit 301 is a setting reception screen that is dis-
played by the control program development PC 101.
[0036] The shared variable setting unit 301 is a GUI
(Graphic Use Interface) for setting variables shared with
the information program 219 and is generated by the co-
ordinated file generation unit 212. When a sharing check
box 302 is checked, a variable shown in a variable name
303 is shared with the information program 219. When
the sharing check box 302 is not checked, a variable
shown in the variable name 303 is not shared with the
information program 219. The variable name 303 shows
the name of a variable shared with the information pro-
gram. A type 304 is the type of a variable. A period 305
is a field for setting a period in which variable data shared
in the shared storage area 224 is stored.
[0037] When a cancel button 306 is pressed, an oper-
ation in the shared variable setting unit 301 is canceled
and terminated. On the other hand, when an OK button
307 is pressed, the header file 209 and the map file 210
are generated based on the set information. An access
authority 308 shows an access authority is given to the
information program. When the access authority 308 is
"Read", the information program can read data of the
variable corresponding to the variable name 303. When
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the access authority 308 is "write", the information pro-
gram can write data of the variable corresponding to the
variable name 303.

(1-4) Header File

[0038] FIG. 4 illustrates an example of the header file
209 for generating the information program 219. The
structure 401 for reading stores data that is read from a
read offset value (read region) of the shared storage area
224 by the information program 219. The structure 402
for writing stores data to be written to a write offset value
(write region) of the shared storage area 224 by the in-
formation program 219. In the header file, a declaration
of a usable variable may be written with a programming
language instead of the structure. When a variable to be
shared is not present, a declaration of an access variable
as a target is not written.
[0039] An all read variable read access function 403
is a function for allowing the information program 219 to
read data of all the variables for reading. When the func-
tion is called, the data is read from the read region of the
shared storage area 224 to prData. An all write variable
write access function 404 is a function for allowing the
information program 219 to write data of all the variables
for writing. When the function is called, the data is written
from pwData to the write region of the shared storage
area 224. An all write variable read access function 405
is a function for allowing the information program 219 to
read data of all the variables for writing . When the all
write variable read access function 405 is called, the data
is read from the write region of the shared storage area
224 to pwData. An individual read variable read access
function 406 is a function for allowing the information pro-
gram 219 to read data of an individual variable for read-
ing. An individual write variable write access function 407
is a function for allowing the information program 219 to
write data of an individual variable for writing to write re-
gion. An individual write variable read access function
408 is a function for allowing the information program
219 to read data of an individual variable for writing from
the write region.

(1-5) Map File

[0040] FIG. 5 is an example in which the map file 210
is generated in a CSV format. The map file 210 is used
when the shared access unit 220 accesses the shared
storage area 224.
[0041] A shared storage area name 501 is a name for
identifying the shared storage area 224. For example,
when the OS is Linux (registered trade name), a file is
generated as the shared storage area, and thus an ab-
solute path of a storage position of the file is set as the
shared storage area name 501.
[0042] A size 502 is the size of data stored in the shared
storage area 224. A read offset 503 shows a difference
between a start address of the shared storage area 224

and a start address of a region where data to be read by
the shared access unit 220 is stored.
[0043] A write offset 504 shows is a difference between
the start address of the shared storage area 224 and a
start address of a region where the shared access unit
220 writes data. A type 505 shows the type of data used
in the control program 207 that is written to the shared
storage area 224.
[0044] A variable name 506 shows the name of a var-
iable used in the control program 207 that stores data to
be written to the shared storage area 224. A variable
offset 507 shows a difference between the start address
of the region where data to be read by the shared access
unit 220 is stored and a start address of a region where
data of a variable as a target is stored. A type 508 shows
the type of data used in the control program 207 that is
read from the shared storage area 224.
[0045] A variable name 509 shows the name of a var-
iable used in the control program 207 that stores data
read from the shared storage area 224. A variable offset
510 shows a difference between the start address of the
region where data to be read by the shared access unit
220 is stored and a start address of a region where data
of a variable as a target is stored. Information of the var-
iable offset 510 from the type 505 is used for accessing
only an individual variable or is optionally used for ad-
justment of alignment of the structures. For example,
when a plurality of information programs 219 are present
and programming languages thereof are different from
each other, a structure of a region where a member of a
structure is stored may be different from the map file 210.
In this case, the library 226 that is generated for a target
language calculates an offset value according to the
alignment of a structure of the target language and ac-
cesses the shared storage area 224. The size of a type
may be stored in a conversion table between a type name
and a size in the library 226 or may be written to the map
file 210.
[0046] FIG. 6 is a conceptual diagram illustrating a con-
tainer for the control program 207 and a container for the
information program 219. In the example illustrated in
the drawing, components represented by the same ref-
erence numerals of those of FIG. 2 have substantially
the same functions. Therefore, different points will be
mainly described below.
[0047] The container processing unit 227 generates
contains for the control program 207 and the information
program 219 in order to prevent the control program 207
and the information program 219 from affecting each oth-
er.
[0048] Specifically, the container processing unit 227
generates namespaces of a process, a file system, and
a network that are solely used for each of the control
program 207 and the information program 219 and re-
sources of the CPU 123 and the main memory 124.
[0049] In the embodiment, the container for the control
program 207 will be referred to as "control container",
and the container for the information program 219 will be
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referred to as "information container". A specific method
of generating the container will be described in detail.
[0050] FIG. 7 illustrates an example of a process re-
lating to the control program 207. First, in Step S600, as
illustrated in FIG. 6, the container processing unit 227
generates the control container for the control program
207 and the information container for the information pro-
gram 219.
[0051] In FIG. 6, the container processing unit 227
mounts (corresponding to dotted lines) a directory in
which the shared storage area 224 is generated on file
systems of the control container and the information con-
tainer to generate a shared directory such that the shared
directory can be accessed from the control program 207
and the information program 219. In addition, the con-
tainer processing unit 227 also generates a shared di-
rectory for storing the header file 209 and the map file
210 and a shared directory for storing the information
program 219 and the shared access unit 220. At this time,
the container processing unit 227 mounts the latter
shared directory only the file system of the information
container to be shared. The control program 207 is exe-
cuted in the control container, and the information pro-
gram 219 is executed in the information container.
[0052] In Step S601, using the control program devel-
opment PC 101, the user generates a project for collec-
tively managing source codes using the above-described
IDE and generates the control program 207. In Step
S602, the user selects a corresponding menu in the
above-described IDE in order to start the shared variable
setting unit 301. When the menu is selected, the coordi-
nated file generation unit 212 extracts variables from the
source file 201.
[0053] In Step S603, the coordinated file generation
unit 212 generates and displays the shared variable set-
ting unit 301 (refer to FIG. 3) . The user checks the shar-
ing check box 302 of a variable shared with the informa-
tion program 219 and sets the access authority 308 and
the period 305. When the user presses the OK button
307 after the setting is completed, the coordinated file
generation unit 212 stores the setting details in the mem-
ory.
[0054] In Step S604, the coordinated file generation
unit 212 acquires the set values from the memory.
[0055] In Step S605, the coordinated file generation
unit 212 generates the header file 209 and the map file
210. The coordinated file generation unit 212 defines a
variable of which the access authority 308 is set as
"Read" as the structure 401 for reading in the header file
209. Next, the coordinated file generation unit 212 de-
fines a variable of which the access authority 308 is set
as "Write" as the structure 402 for writing in the header
file 209. The coordinated file generation unit 212 defines
the all read variable read access function 403, the all
write variable write access function 404, the all write var-
iable read access function 405, the individual read vari-
able read access function 406, the individual write vari-
able write access function 407, and the individual write

variable read access function 408 in the header file 209.
[0056] Next, the coordinated file generation unit 212
generates the map file 210 such that the information pro-
gram 219 can access the shared storage area 224 using
the structure of the structure variable defined in the head-
er file 209. Specifically, the coordinated file generation
unit 212 outputs the shared storage area name 501, the
size 502 of a file generated with the shared storage area
name, the read offset 503, and the write offset 504 to the
map file 210. The coordinated file generation unit 212
generates the map file 210 for accessing the shared stor-
age area 224 such that the variables set as "Read" can
be stored and continuously the variables set as "Write"
can be stored in order from the start address of the shared
storage area 224. The coordinated file generation unit
212 calculates the size 502, the read offset 503, and the
write offset 504 from the size of the structure defined in
the header file 209. Next, the coordinated file generation
unit 212 outputs the type 505, the variable name 506,
and the variable offset 507 of the variable defined in the
structure 401 for reading to the map file 210. Next, the
coordinated file generation unit 212 outputs the type 508,
the variable name 509, and the variable offset 510 of the
variable defined in the structure 402 for writing to the map
file 210. The coordinated file generation unit 212 calcu-
lates the variable offsets (507 and 510) in consideration
of the definition order of the variable, the size of the var-
iable, and the alignment of the structure of the information
program 219 and outputs the calculated variable offsets.
[0057] In Step S606, the coordinated file generation
unit 212 determines the name of the shared storage area
224, generates the shared storage area 224, and gen-
erates a source code (the shared area access unit 211)
for allowing data of shared variables to access a storage
region in the shared storage area 224. Specifically, based
on the order of the variables of the structure defined in
the header file 209 and the offsets output to the map file
210, the coordinated file generation unit 212 generates
a source code for writing the data of the variables for
reading set as "Read" in the shared variable setting unit
301 to the shared storage area 224 and a source code
for reading the data of the variables for writing set as
"Write" in the shared variable setting unit 301 from the
shared storage area 224 to the variables of the control
program 207.
[0058] The coordinated file generation unit 212 regis-
ters the control program 207 to the task and sets the
period 305 as the execution period of the task. The ex-
ecution period of the task may also be manually set by
a control program developer or the like. The coordinated
file generation unit 212 registers the shared access unit
208 that accesses the shared storage area 224 to the
same task such that the shared access unit 208 is exe-
cuted after the control program 207.
[0059] In Step S607, when the user selects an execu-
tion menu in the above-described IDE, the IDE controller
206 builds source codes to generate the control program
207 and the shared access unit 208.
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[0060] In Step S608, the IDE controller 206 in the con-
trol program development PC 101 transmits the control
program 207 and the shared access unit 208 to a position
in the above-described control container other than the
shared directory and transmits the header file 209 and
the map file 210 to the shared directory in the control
container.
[0061] In Step S609, the IDE controller 206 executes
the task scheduler 228 of the controller 103. In Step S610,
the task scheduler 228 executes the task such that the
task executes the control program 207 in the set execu-
tion period. The control program 207 executes a control
process. Once the task is started, the programs regis-
tered in the task are periodically executed. Therefore,
the programs are not executed again by the task sched-
uler.
[0062] In Step S611, the task executes the shared ac-
cess unit 208 after executing the control program 207.
In Step S612, the shared access unit 220 designates the
shared storage area name 501 and the size 502 while
also using the process of the library 223, opens (acces-
sible state) the shared storage area 224, and writes the
data of the Read authority variables and reads the data
of the Write authority variables based on the information
output to the map file 210. Next, Step S610 is executed.
[0063] FIG. 8 illustrates an example of a process re-
lating to the information program 219. In Step S701, the
user executes a wizard to generate a project for collec-
tively managing source codes using the above-described
IDE.
[0064] In Step S702, when the wizard is executed, the
IDE controller 218 executes the coordinated file access
unit 222, communicates with the configuration access
unit 229 of the controller 103, and acquires the header
file 209.
[0065] In Step S703, the coordinated file access unit
222 inputs a declaration of the header file 209 to a position
of a header file declaration unit of a file as a source code
of the information program 219 and completes the gen-
eration of the project.
[0066] In Step S704, the user generates the informa-
tion program 219 and a source code of the shared access
unit 220 for accessing the shared storage area 224. The
user generates a source code of the shared access unit
220 based on the functions defined in the header file 209.
[0067] In Step S705, when the user selects an execu-
tion menu in the above-described IDE, the IDE controller
218 builds source codes to generate the information pro-
gram 219 and the shared access unit 220. The shared
access unit 220 may be included in the information pro-
gram 219.
[0068] In Step S706, the coordinated file access unit
222 transmits the information program 219 and the
shared access unit 220 to the configuration access unit
229. When the configuration access unit 229 receives
the information program 219 and the shared access unit
220, the container processing unit 227 may generate the
information container. When the information program

219 is terminated, the container processing unit 227 may
delete the information container. The configuration ac-
cess unit 229 stores the information program 219 and
the shared access unit 220 in the shared directory that
can be accessed from the information container. In the
embodiment, the information program 219 and the
shared access unit 220 are stored in the information con-
tainer through the configuration access unit 229. How-
ever, the coordinated file access unit 222 may commu-
nicate with a FTP server or the like in the information
container to store the information program 219 and the
shared access unit 220 in the information container . In
Step S707, the IDE controller 218 logs into the informa-
tion container, for example, by SSH connection to exe-
cute the information program 219.
[0069] In Step S708, the information program 219 ex-
ecutes data processing. In Step S709, the information
program 219 executes the shared access unit 220. In
Step S710, the shared access unit 220 calls the library
226 to execute the access function. The library 226 ac-
quires the map file 210 from the shared directory. The
library 226 stores a path name to acquire the map file
210 in advance.
[0070] In Step S711, the shared access unit 220 ac-
cesses the shared storage area 224 through the library
226.

(1-6) Access Method

(1-6-1) All Read Variable Read Access:

[0071] The library 226 acquires a start address of the
structure 401 for reading from an argument of the func-
tion. The library 226 calculates a read data size from a
difference between the write offset 504 and the read off-
set 503. The library 226 designates the shared storage
area name 501, opens the shared storage area 224,
reads data corresponding to the calculated size from the
position of the read offset 503, and writes the read data
in order from the acquired start address of the structure
401 for reading.

(1-6-2) All Write Variable Write Access:

[0072] The library 226 acquires a start address of the
structure 402 for writing from an argument of the function.
The library 226 calculates a write data size from a differ-
ence between the size 502 and the write offset 504. The
library 226 designates the shared storage area name
501, opens the shared storage area 224, reads data cor-
responding to the calculated size from the position of the
start address of the structure 402 for writing, and writes
the read data in order from the position of the write offset
504 of the shared storage area 224.

(1-6-3) All Write Variable Read Access:

[0073] The library 226 acquires a start address of the
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structure 402 for writing from an argument of the function.
The library 226 calculates a read data size from a differ-
ence between the size 502 and the write offset 504. The
library 226 designates the shared storage area name
501, opens the shared storage area 224, reads data cor-
responding to the calculated size from the position of the
write offset 504, and writes the read data in order from
the acquired start address of the structure 402 for writing.

(1-6-4) Individual Read Variable Read Access:

[0074] The library 226 acquires a start address of the
structure 401 for reading and a start address of an indi-
vidual variable from an argument of the function. The
library 226 calculates a difference between the acquired
addresses to calculate an offset value of the individual
variable. The library 226 refers to the map file 210 and
specifies the variable of the matched variable offset 507.
The library specifies the size from the type 505 of the
specified variable. The library 226 designates the shared
storage area name 501, opens the shared storage area
224, reads data corresponding to the specified size from
a position at a distance of the calculated offset from the
position of the read offset 503, and writes the read data
in order from the acquired start address of the individual
variable.

(1-6-5) Individual Write Variable Write Access:

[0075] The library 226 acquires a start address of the
structure 402 for writing and a start address of an indi-
vidual variable from an argument of the function. The
library 226 adds a difference between the acquired ad-
dresses and the write offset 504 to calculate an offset
value of the individual variable. The library 226 refers to
the map file 210 and specifies the variable of the variable
offset 510 matched to the calculated offset value. The
library 226 specifies the size from the type 508 of the
specified variable. The library 226 designates the shared
storage area name 501, opens the shared storage area
224, reads data corresponding to the specified size from
the start address of the individual variable, and writes the
data read from the start address of the individual variable
from a position at a distance of the calculated offset from
the start address of the shared storage area 224.

(1-6-6) Individual Write Variable Read Access:

[0076] The library 226 acquires a start address of the
structure 402 for writing and a start address of an indi-
vidual variable from an argument of the function. The
library 226 adds a difference between the acquired ad-
dresses and the write offset 504 to calculate an offset
value of the individual variable. The library 226 refers to
the map file 210 and specifies the variable of the variable
offset 510 matched to the difference. The library 226
specifies the size from the type 508 of the specified var-
iable. The library 226 designates the shared storage area

name 501, opens the shared storage area 224, reads
data corresponding to the specified size from a position
at a distance of the calculated offset, and writes the read
data in order from the acquired start address of the indi-
vidual variable.
[0077] Next, Step S708 is executed. A writing process
of the shared access unit 208 and the library 226 to the
shared storage area 224 is an atomic process that is
continuous without being interrupted.

(1-7) Effects of Embodiment

[0078] According to the above-described configura-
tion, variable information of the shared variables included
in the control program 207 is extracted, and the map file
210 relating to the shared storage area 224 and the head-
er file 209 used during access to the shared storage area
224 are generated. In addition, the information program
219 is generated using the header file 209. The informa-
tion program 219 accesses the shared storage area 224
using the map file 210. This way, the same shared vari-
able name is automatically generated between the con-
trol program 207 and the information program 219. As a
result, it is not necessary for a manager to manually as-
sign an address to a device as a control target device of
the control program 209, and the development efficiency
can be improved.

(2) Second Embodiment

[0079] In a second embodiment, the description of the
same configurations and operations as those of the first
embodiment will not be repeated, and different points will
be mainly described. In the second embodiment, unlike
the first embodiment, the shared access unit 208 is ex-
ecuted as a task different from the task of the control
program 207 and accesses the shared storage area 224.
[0080] FIG. 9 illustrates an example of a process re-
lating to the control program. In Step S801, the coordi-
nated file generation unit 212 determines the name of
the shared storage area 224, generates the shared stor-
age area 224, and generates a source code (the shared
area access unit 211) for allowing data of shared varia-
bles to access the shared storage area 224. The coordi-
nated file generation unit 212 generates a shared access
task different from the task of the control program 207,
and sets the period acquired from the shared variable
setting unit 301 as the execution period. The coordinated
file generation unit 212 sets the execution priority of the
shared access task to be lower than the priority of the
task that is executed by the control program 207.
[0081] In Step S802, the task scheduler 228 executes
the task such that the task executes the registered control
program 207 in the set execution period. The control pro-
gram 207 executes a control process. Next, Step S803
is executed. This task repeatedly executes the control
program 207 in the set execution period. In Step S803,
the task scheduler 228 executes the shared access task
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and executes the shared access unit 208 registered by
the shared access task. Next, Step S612 is executed.
This shared access task repeatedly executes Step S803
and Step S612 in the set execution period.
[0082] According to the above-described configura-
tion, the shared access unit 208 that is independent from
the task of the control program 207 accesses the shared
storage area 224 in a state where the execution priority
thereof is lower than that of the control program 207.
Therefore, the influence of the control program 207 can
be reduced.

(3) Other Embodiments

[0083] The embodiments are merely examples for de-
scribing the present invention, and the present invention
is not limited to these embodiments. The present inven-
tion can be implemented in various forms within a range
not departing from the scope of the present invention.
For example, in the embodiments, the processes of var-
ious programs have been sequentially described, but the
present invention is not limited thereto. Accordingly, un-
less the process result is consistent, the order of the proc-
esses may be switched, or the processes may be exe-
cuted in parallel.
[0084] The present invention is widely applicable to an
industrial controller as a device incorporating a so-called
programmable logic controller and a data sharing method
of the industrial controller.

Reference Signs List

[0085]

101: control program development PC
102: information program development PC
103: controller
104: control target device
130: sensor
131: actuator

Claims

1. An industrial controller in which a control program
for a control target device and an information pro-
gram for executing a predetermined process share
data using shared variables in a shared storage area,
the industrial controller comprising:

a file generation unit that extracts variable infor-
mation of the shared variables included in the
control program and generates a map file relat-
ing to the shared storage area and a header file
used during access to the shared storage area;
and
a program generation unit that generates the in-
formation program using the header file, where-

in
the information program accesses the shared
storage area using the map file.

2. The industrial controller according to claim 1, where-
in
the program generation unit generates a shared ac-
cess unit for accessing the shared storage area and
generates the information program, and
the information program calls the shared access unit
to access the shared storage area.

3. The industrial controller according to claim 1, where-
in
the header file includes:

a variable declaration for reading that stores da-
ta read from the shared storage area by the in-
formation program;
a variable declaration for writing that stores data
to be written to the shared storage area by the
information program; and
an access function for allowing the information
program to access the shared variables.

4. The industrial controller according to claim 2, where-
in
the map file includes:

a shared storage area name for identifying at
least one shared storage area to each other;
a size of at least one shared storage area;
a read offset that is a difference between a start
address of at least one shared storage area and
a start address of a region where data to be read
by the shared access unit is stored;
a write offset that is a difference between the
start address of at least one shared storage area
and a start address of a region where the shared
access unit writes data;
read variable information relating to a read var-
iable among the shared variables; and
write variable information relating to a write var-
iable among the shared variables.

5. The industrial controller according to claim 1, further
comprising:

an information program development computer
that is capable of developing the information pro-
gram; and
a control program development computer that
is capable of developing the control program,
wherein
the control program development computer dis-
plays a screen capable of receiving a setting re-
lating to the shared variables.
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6. The industrial controller according to claim 1, further
comprising
a container that separates the information program
and the control program from each other.

7. A data sharing method of an industrial controller in
which a control program for a control target device
and an information program for executing a prede-
termined process share data using shared variables
in a shared storage area, the method comprising:

a file generation step of causing the industrial
controller to extract variable information of the
shared variables included in the control program
and to generate a map file relating to the shared
storage area and a header file used during ac-
cess to the shared storage area;
a program generation step of causing the indus-
trial controller to generate the information pro-
gram using the header file; and
a data access step of causing the information
program to access the shared storage area us-
ing the map file.

8. The data sharing method of the industrial controller
according to claim 7, wherein
in the program generation step,
the industrial controller generates a shared access
unit for accessing the shared storage area and gen-
erates the information program, and
the information program calls the shared access unit
to access the shared storage area.
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