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(57) There is provided a technique for attaining a
state in which communication can be made even when
the same control program (110) is used in controllers
(100A, 100B, 100C). Each of the controllers (100A, 100B,
100C) includes: a network setting (108) including a cor-
responding relation between an IP address and an iden-
tifier; and a storage device (105) that stores a control
program (110) for controlling a drive device. The control
program (110) includes a control instruction for control-
ling the drive device with the identifier being an input.

Each of the controller (100A, 100B, 100C) includes: a
generation module (152) that generates an IP address
to be different from an IP address of another controller
(100A, 100B, 100C) on the same network, and that re-
writes the IP address in the network setting (108); and a
communication module (154) that communicates with an
information processing device on the same network in
accordance with the IP address in the network setting
(108).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a technique
for automatically setting an IP (Internet Protocol) address
to a control device.

BACKGROUND ART

[0002] In various production sites, industrial control de-
vices (hereinafter, also referred to as "controllers") have
been introduced, such as PLCs (Programmable Logic
Controllers) and robot controllers. Each of such control-
lers controls various industrial drive devices, thus auto-
mating a production process.
[0003] A plurality of controllers may be connected to
the same network. These controllers are configured to
communicate with a high-level information processing
device. The high-level information processing device can
communicate with each controller to collect information
on a drive device controlled by the controller and infor-
mation on the controller. For such communication be-
tween the information processing device and each of the
controllers, it is necessary to perform network settings
(for example, IP addresses) for the controllers.
[0004] Exemplary documents about network settings
for controllers are Japanese Patent Laying-Open No.
2013-242629 (Patent Literature 1), Japanese Patent
Laying-Open No. 2008-152799 (Patent Literature 2),
Japanese Patent Laying-Open No. 2017-151934 (Patent
Literature 3), and Japanese Patent Laying-Open No.
2002-328706 (Patent Literature 4).

CITATION LIST

PATENT LITERATURE

[0005]

PTL 1: Japanese Patent Laying-Open No.
2013-242629
PTL 2: Japanese Patent Laying-Open No.
2008-152799
PTL 3: Japanese Patent Laying-Open No.
2017-151934
PTL 4: Japanese Patent Laying-Open No.
2002-328706

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] In some cases, when scaling up facilities in a
production site, there is a need to duplicate a current
facility. In this case, a drive device control program down-
loaded to a controller is used also in another controller.
[0007] In the case where such a control program con-

trols a drive device depending on the IP address of the
controller, when the control program is duplicated, the IP
addresses of the controllers become the same, with the
result that the control program is not operated normally.
Moreover, network settings thereof become the same,
with the result that a high-level information processing
device becomes unable to communicate with each con-
troller. In order to solve these problems, the network set-
tings and description of the control program need to be
changed manually. However, such a change requires
more time and effort as the scale of the facility is larger.
[0008] The present disclosure has been made to solve
the above-described problems, and an object in a certain
aspect thereof is to provide a technique for attaining a
state in which communication can be made even when
the same control program is used in controllers.

SOLUTION TO PROBLEM

[0009] In one example of the present disclosure, a con-
trol system includes: a plurality of controllers that each
control a drive device serving as a control target; and an
information processing device connected to the same
network as a network to which each of the plurality of
controllers is connected. Each of the plurality of control-
lers includes a storage device that stores a network set-
ting and a control program for controlling the drive device
serving as the control target, the network setting including
a corresponding relation between an IP (Internet Proto-
col) address of the controller and an identifier serving as
an alternative to the IP address. The control program
includes a control instruction for controlling the drive de-
vice serving as the control target with the identifier indi-
cated in the network setting of the controller being an
input. Each of the plurality of controllers further includes:
a generation module that generates an IP address of the
controller to be different from an IP address of an other
controller and that rewrites, with the generated IP ad-
dress, the IP address indicated in the network setting of
the controller; and a communication module that com-
municates with the information processing device in ac-
cordance with the IP address indicated in the network
setting of the controller.
[0010] According to the present disclosure, even when
the same control program is used in the controllers, the
control system can attain a state in which the information
processing device and each controller can communicate
with each other.
[0011] In one example of the present disclosure, the
generation module generates the IP address of the con-
troller based on identification information that is able to
uniquely identify the controller.
[0012] According to the present disclosure, the con-
troller can securely generate an IP address that is not
the same as the IP address of the other controller.
[0013] In one example of the present disclosure, each
of the plurality of controllers is connectable to an external
storage medium. The external storage medium stores a
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setting value about an IP address. The generation mod-
ule reads the setting value stored in the external storage
medium, and generates the IP address of the controller
in accordance with the setting value.
[0014] According to the present disclosure, the user
can change the IP address of the controller only by re-
writing the setting value stored in the external storage
medium.
[0015] In one example of the present disclosure, the
generation module makes an inquiry to the other control-
ler about whether or not the generated IP address is al-
ready used by the other controller, and when there is no
other controller that makes a response to the inquiry, the
generation module rewrites the IP address indicated in
the network setting of the controller with the generated
IP address.
[0016] According to the present disclosure, the con-
troller can securely generate an IP address that is not
the same as the IP address of the other controller.
[0017] In one example of the present disclosure, when
there is any other controller that makes a response to
the inquiry, the generation module regenerates an IP ad-
dress different from the IP address generated previously.
[0018] According to the present disclosure, the IP ad-
dress of the controller can be avoided from being the
same as the IP address of the other controller.
[0019] In one example of the present disclosure, when
the other controller makes an inquiry about whether or
not the IP address of the other controller is already set
in the controller, the generation module generates the IP
address of the controller so as not to be the same as the
IP address of the other controller.
[0020] According to the present disclosure, the con-
troller can generate a unique IP address more securely
than in the case where an IP address is generated ran-
domly.
[0021] In one example of the present disclosure, the
control program stored in the controller is a duplicate of
a control program stored in an other controller.
[0022] According to the present disclosure, even when
the control program in the other controller is a duplicate
of the control program in the controller, the control system
can attain a state in which the information processing
device and each controller can communicate with each
other.
[0023] In another example of the present disclosure, a
controller for controlling a drive device includes a storage
device that stores a network setting and a control pro-
gram for controlling the drive device, the network setting
including a corresponding relation between an IP ad-
dress of the controller and an identifier serving as an
alternative to the IP address. The control program in-
cludes a control instruction for controlling the drive device
with the identifier indicated in the network setting being
an input. The controller further includes: a generation
module that generates an IP address of the controller to
be different from an IP address of an other controller con-
nected to the same network as a network to which the

controller is connected and that rewrites, with the gener-
ated IP address, the IP address indicated in the network
setting; and a communication module that communi-
cates, in accordance with the IP address indicated in the
network setting, with an information processing device
connected to the same network as the network to which
the controller is connected.
[0024] According to the present disclosure, even when
the same control program is used in the controllers, the
control system can attain a state in which the information
processing device and each controller can communicate
with each other.
[0025] In another example of the present disclosure, a
method for controlling a controller for controlling a drive
device includes: obtaining, from a storage device of the
controller, a network setting and a control program for
controlling the drive device, the network setting including
a corresponding relation between an IP address of the
controller and an identifier serving as an alternative to
the IP address. The control program includes a control
instruction for controlling the drive device with the iden-
tifier indicated in the network setting being an input. The
method further includes: generating an IP address of the
controller to be different from an IP address of an other
controller connected to the same network as a network
to which the controller is connected, and rewriting, with
the generated IP address, the IP address indicated in the
network setting; and communicating, in accordance with
the IP address indicated in the network setting, with an
information processing device connected to the same
network as the network to which the controller is con-
nected.
[0026] According to the present disclosure, even when
the same control program is used in the controllers, the
control system can attain a state in which the information
processing device and each controller can communicate
with each other.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

Fig. 1 shows an overview of a control system accord-
ing to an embodiment.
Fig. 2 shows a system configuration of the control
system according to the embodiment.
Fig. 3 shows a function block having an IP address
automatic generation function.
Fig. 4 shows a course of process in which each con-
troller generates its own IP address.
Fig. 5 shows an exemplary control program including
the function block shown in Fig. 3.
Fig. 6 shows an exemplary screen for setting an IP
address setting mode.
Fig. 7 shows a function block that depends on the
IP address of the controller.
Fig. 8 is a sequence diagram showing a flow of an
IP address collection function in accordance with a
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notification method.
Fig. 9 shows an exemplary IP address management
table.
Fig. 10 is a sequence diagram showing a flow of an
IP address collection function in accordance with a
polling method.
Fig. 11 shows a modification of the function block
shown in Fig. 3.
Fig. 12 shows a modification of the management ta-
ble shown in Fig. 9.
Fig. 13 is a block diagram showing an exemplary
hardware configuration of the controller according to
the embodiment.
Fig. 14 is a schematic view showing a hardware con-
figuration of an information processing device ac-
cording to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0028] The following describes embodiments of the
present invention with reference to figures. In the descrip-
tion below, the same reference characters are given to
the same parts and components. Their names and func-
tions are also the same. Hence, they are not described
in detail repeatedly.

<A. Implementation>

[0029] An implementation of the present invention will
be described with reference to Fig. 1. Fig. 1 shows an
overview of a control system 1.
[0030] Control system 1 is an FA (Factory Automation)
system for controlling a control target such as a facility
or a device to automate a production process. Control
system 1 includes a plurality of controllers, one or more
information processing devices 200, and a plurality of
drive devices. As an example of the plurality of control-
lers, two controllers 100A, 100B are shown in Fig. 1.
Moreover, as an example of the plurality of drive devices,
two drive devices 300 are shown.
[0031] Each of controllers 100A, 100B includes a stor-
age device 105, a generation module 152, and a com-
munication module 154. In the description below, the plu-
rality of controllers (for example, controllers 100A, 100B)
will be also collectively referred to as "controllers 100".
[0032] Each of controllers 100 is connectable to a plu-
rality of networks. In the example of Fig. 1, controller 100
is connected to a network N1 and a network N2.
[0033] For network N1, EtherNET (registered trade-
mark) is employed, for example. However, network N1
is not limited to EtherNET, and any communication
means can be employed. In the example of Fig. 1, infor-
mation processing device 200 is connected to network
N1. Examples of information processing device 200 in-
clude a PC (Personal Computer), a tablet terminal, a
smartphone, an indicator (for example, HMI (Human Ma-
chine Interface)), and the like.
[0034] Network N2 is a lower-level network than net-

work N1. For network N2, EtherNet/IP (registered trade-
mark) or the like is employed, for example. In the example
of Fig. 1, drive device 300 is connected to network N2.
Drive device 300 includes various industrial devices for
automating a production process. As an example, drive
device 300 includes: an arm robot; a robot controller for
controlling the arm robot; an image sensor for capturing
an image of a workpiece conveyed during the production
process; other devices used in the production process;
and the like.
[0035] Storage device 105 stores: a network setting
108 of controller 100; and a control program 110 for con-
trolling drive device 300.
[0036] Network setting 108 includes a corresponding
relation between an IP address of controller 100 and an
identifier serving as an alternative to the IP address. The
identifier may be a program variable defined in control
program 110, may be a system variable managed by
controller 100, or may be a physical address indicating
a location in which each variable is stored.
[0037] Control program 110 is a user program imple-
mented for drive device 300 by a designer. A develop-
ment tool for control program 110 is installed in informa-
tion processing device 200 that is a PC, for example. The
designer can design control program 110 suited to a con-
figuration of drive device 300 by appropriately combining
a plurality of types of previously defined instructions on
the development tool. Control program 110, which is
compiled on the development tool, is installed in control-
ler 100.
[0038] Typically, control program 110 of controller
100A is a duplicate of control program 110 of controller
100B. Control system 1 according to the present embod-
iment provides an environment that allows controller 100
to be operated without changing description of the control
program or a setting about the IP address even when the
control program is duplicated.
[0039] More specifically, control program 110 includes
a control instruction for controlling drive device 300 serv-
ing as a control target with the identifier indicated in net-
work setting 108 of controller 100 being an input. The
identifier is the same between controllers 100A, 100B.
As described above, the identifier serves as an alterna-
tive to the IP address of each of controllers 100A, 100B.
The identifier is a fixed value that is not tied to the IP
address of each of controllers 100A, 100B. By interpret-
ing the IP address with such an identifier being an input,
the user does not need to rewrite control program 110
even when the IP address is changed.
[0040] Generation module 152 generates the IP ad-
dress of the controller to be different from an IP address
of another controller. That is, generation module 152 gen-
erates the IP address of the controller so as to avoid the
IP addresses of controllers 100A, 100B from being the
same. Details of a method for generating an IP address
so as not to be the same will be described later. Gener-
ation module 152 rewrites, with the generated IP ad-
dress, the IP address indicated in network setting 108 of
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the controller.
[0041] Communication module 154 communicates
with information processing device 200 in accordance
with the IP address indicated in network setting 108 of
the controller. Since the IP address indicated in network
setting 108 is determined not to be the same as the IP
address of the other controller, information processing
device 200 can communicate with controllers 100A,
100B.
[0042] As described above, in accordance with the
identifier serving as an alternative to the IP address, the
control instruction depending on the IP address and in-
cluded in control program 110 controls drive device 300
serving as a control target. Hence, even when the IP
address is changed, the description of control program
110 does not need to be changed. As a result, the cur-
rently used control program can be also used in the other
controller.
[0043] Moreover, each of controllers 100A, 100B has
a function of generating an IP address so as not to be
the same as that of the other controller. Hence, even
when a larger number of controllers are connected to
network N1, information processing device 200 can con-
tinue communication with each of the controllers. This
makes it possible to attain a state in which communication
can be made even when a control program in a certain
controller is used in another controller connected to the
same network. Accordingly, when duplicating the current
facility, the setting about the IP address and the descrip-
tion of the control program do not need to be changed
manually. Such an advantage is more remarkable as the
scale of the facility is larger.

<B. Device Configuration of Control System 1>

[0044] Next, the following describes an entire config-
uration of control system 1 according to the present em-
bodiment. Fig. 2 shows a system configuration of control
system 1 according to the present embodiment.
[0045] As shown in Fig. 2, control system 1 includes
the plurality of controllers 100, one or more information
processing devices 200, and the plurality of drive devices
300.
[0046] Each of controllers 100 is connectable to a plu-
rality of networks. In the example of Fig. 2, controller 100
is connected to high-level network N1 and low-level net-
work N2.
[0047] Information processing device 200 is connected
to high-level network N1. Information processing device
200 is a communication device connectable to network
N1. As shown in Fig. 2, information processing device
200 is constituted of at least one of one or more support
devices 200A, one or more server devices 200B, and
one or more indicators 200C.
[0048] Support device 200A provides a designer with
a development environment for designing control pro-
gram 110. Support device 200A is a notebook PC, a desk-
top PC, a tablet terminal, a smartphone, or the like, for

example. The designer can design control program 110
on support device 200A, and can download control pro-
gram 110 to controller 100 through network N1.
[0049] For server device 200B, a database system, a
manufacturing execution system (MES), or the like is
considered. The manufacturing execution system ob-
tains information from a manufacturing apparatus or fa-
cility serving as a control target, and monitors and man-
ages the entire production. The manufacturing execution
system can handle order information, quality information,
shipment information, or the like. The configuration is not
limited to these. A device that provides an information-
related service (a process for obtaining various types of
information from a control target and performing a mac-
roscopic or microscopic analysis or the like) may be con-
nected to network N1. Moreover, server device 200B col-
lects, from controller 100, data about an operation state
of controller 100 or drive device 300, and writes the col-
lected data in a database.
[0050] In response to reception of a manipulation from
the user, indicator 200C outputs, to controller 100, a com-
mand or the like corresponding to the manipulation of the
user. Indicator 200C graphically presents a result of cal-
culation in controller 100 or the like.
[0051] Drive device 300 is connected to low-level net-
work N2. Drive device 300 is a collection of devices for
performing predetermined operations onto a workpiece
W directly or indirectly. Fig. 2 shows arm robot 325, which
is an exemplary drive device 300. The facility including
controller 100A and arm robot 325 is identical to the fa-
cility including controller 100B and arm robot 325.
[0052] Controller 100 has a plurality of physical com-
munication ports. Different networks can be connected
to respective communication ports. In the example of Fig.
2, controller 100 has two communication ports P1, P2.
Network N1 is branched by a hub 150, and is connected
to communication port P1 of each of controllers 100A,
100B. Network N2 is connected to communication port
P2. For network N2, it is preferable to employ a field net-
work that performs constant-cycle communication to en-
sure a time of arrival of data. As the field network that
performs such constant-cycle communication, Ether-
CAT, CompoNet, or the like has been known. In accord-
ance with control program 110 (see Fig. 1), controller 100
generates a control command for arm robot 325 at a con-
stant cycle, and sends the control command to arm robot
325.

<C. IP Address Automatic Generation Function>

[0053] As described above, each of controllers 100
generates its own IP address so as not to be the same
as the other IP address of the other controller. For such
an IP address generation function, various methods can
be employed. The following describes specific examples
of the IP address automatic generation function.
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(C1. Specific Example 1 of IP Address Automatic Gen-
eration Function)

[0054] First, with reference to Fig. 3, a specific example
1 of the IP address automatic generation function will be
described. In this specific example, the IP address auto-
matic generation function is provided as a function block.
Since such a function block is included in control program
110 (see Fig. 1) described above, the user does not need
to set an IP address. Fig. 3 shows a function block FB0
having the IP address automatic generation function.
Function block FB0 is one example of generation module
152 (see Fig. 1) described above.
[0055] In the description below, it is assumed that the
IP address automatic generation function is defined by
the function block; however, the IP address automatic
generation function may be defined by a different pro-
gramming language. As an example, the IP address au-
tomatic generation function may be defined by a ladder
diagram (LD), or may be defined by one or a combination
of an instruction list (IL), a structured text (ST), and a
sequential function chart (SFC). Alternatively, the IP ad-
dress automatic generation function may be defined by
a general-purpose programming language such as Java-
Script (registered trademark) or C language.
[0056] As shown in Fig. 3, function block FB0 includes:
input portions 155A, 155B each for receiving a setting
about the IP address automatic generation function; and
output portions 157A to 157E each for outputting a result
of execution of the IP address automatic generation func-
tion.
[0057] Input portion 155A, which is shown as "Exe-
cute", receives a setting for designating whether to per-
form the IP address automatic generation function. As
an example, input portion 155A receives an input "True"
or "False". The IP address automatic generation function
is not performed as long as "False" is input into input
portion 155A. On the other hand, when "True" is input
into input portion 155A, the IP address automatic gener-
ation function is performed.
[0058] Input portion 155B, which is shown as "Method",
receives a setting about an IP address automatic gener-
ation method. That is, function block FB0 switches be-
tween IP address automatic generation function methods
in accordance with a value input into input portion 155B.
As an example, input portion 155B receives inputs of "1"
to "3".
[0059] When "1" is input into input portion 155B, func-
tion block FB0 generates an IP address based on a pre-
determined setting value stored in an external storage
device such as a memory card. Typically, a setting file is
written in the external storage device in advance. A set-
ting value about an IP address is defined in the setting
file. The setting value may be an IP address itself, or may
be identification information specific to the controller (for
example, MAC (Media Access Control), a serial number,
or the like). Based on "True" being input into input portion
155A shown as "Execute", function block FB0 reads the

setting value from the setting file stored in the external
storage device. Next, function block FB0 generates an
IP address of controller 100 based on the setting value.
By providing such an IP address generation method, the
user does not need to rewrite existing control program
110.
[0060] When "2" is input into input portion 155B, func-
tion block FB0 generates an IP address of the controller
based on identification information that is able to uniquely
identify the controller. The identification information is the
MAC (Media Access Control) address of controller 100,
for example. Since the IP address of the controller is gen-
erated based on such identification information, the IP
address of the controller can be determined uniquely.
[0061] When "3" is input into input portion 155B, func-
tion block FB0 generates the IP address of the controller
based on identification information that is able to uniquely
identify the controller. The identification information is the
serial number of controller 100, for example. Since the
IP address of the controller is generated based on such
identification information, the IP address of the controller
can be determined uniquely.
[0062] When the IP address is generated normally, a
signal indicating normal termination is output from output
portion 157A shown as "Done". During the generation of
the IP address, a signal indicating that the generation
process is being performed is output from output portion
157B shown as "Busy". When the IP address is not gen-
erated normally, a signal indicating abnormal termination
is output from output portion 157C shown as "Error". In
this case, an error ID for identifying details of the error is
also output from output portion 157D shown as "ErrorID".
When the IP address is generated normally, the gener-
ated IP address is output from output portion 157C shown
as "IPAddress".
[0063] It should be noted that function block FB0 may
be provided with various input portions and output por-
tions in addition to input portions 155A, 155B and output
portions 157A to 157E.

(C2. Specific Example 2 of IP Address Automatic Gen-
eration Function)

[0064] Next, with reference to Fig. 4, a specific exam-
ple 2 of the IP address automatic generation function will
be described. In this specific example, the IP address
automatic generation function is not provided as a func-
tion block, but is provided as a basic function of controller
100. The basic function is one example of generation
module 152 (see Fig. 1) described above.
[0065] Fig. 4 shows a course of process in which each
controller generates its own IP address. Three controllers
100A to 100C are shown in Fig. 4. Controllers 100A to
100C are connected to the same network NW1 via hub
150. It is assumed that as an initial state, no IP address
is set in each of controllers 100A to 100C.
[0066] First, it is assumed that generation module 152
of controller 100A generates an IP address of controller
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100A. In the present stage in which no IP addresses of
controllers 100A to 100C are set, controller 100A gener-
ates an IP address of controller 100A based on identifi-
cation information that is able to uniquely identify con-
troller 100A, for example. The identification information
includes at least one of the MAC address and the serial
number, for example. Since the IP address of the con-
troller is generated based on such identification informa-
tion, the IP address of the controller can be generated
uniquely. In the example of Fig. 4, "192.168.250.1" is
generated as the IP address of controller 100A.
[0067] In a step S1, controller 100A broadcasts the
generated IP address to other controllers 100B, 100C.
The generated IP address is transmitted by way of an
ARP (Address Resolution Protocol) packet, for example.
ARP is a scheme for obtaining information on a MAC
address of Ethernet from an IP address. Occurrence of
a response to the ARP packet indicates that the IP ad-
dress included in the ARP packet is already used.
[0068] By using this scheme, generation module 152
of controller 100A makes an inquiry to the other control-
lers about whether or not the generated IP address is
already used by the other controllers. That is, generation
module 152 of controller 100A writes the generated IP
address in the ARP packet, and broadcasts the ARP
packet to other controllers 100B, 100C.
[0069] In a step S2, it is assumed that each of other
controllers 100B, 100C receives, from controller 100A,
the inquiry made by way of the ARP packet. On this oc-
casion, each of controllers 100B, 100C stores the IP ad-
dress included in the ARP packet. Each of controllers
100B, 100C determines whether or not the IP address
included in the ARP packet coincides with the IP address
thereof. When it is determined that the IP address includ-
ed in the ARP packet coincides with the IP address there-
of, each of controllers 100B, 100C transmits its own MAC
address to controller 100A that is the origin of transmis-
sion of the inquiry. Otherwise, each of controllers 100B,
100C does not transmit anything to controller 100A that
is the origin of transmission of the inquiry.
[0070] In a step S3, when there is no other controller
that makes a response to the inquiry made by way of the
ARP packet, generation module 152 of controller 100B
rewrites network setting 108 (see Fig. 1) of controller
100B with the generated IP address. Accordingly, con-
troller 100A can securely generate a unique IP address.
[0071] On the other hand, when there is any other con-
troller that makes a response to the inquiry made by way
of the ARP packet, generation module 152 of controller
100A regenerates an IP address different from the IP
address generated previously. Accordingly, the IP ad-
dress of controller 100A can be avoided from being the
same as those of the other controllers. Until no response
to the inquiry made by way of the ARP packet is made,
controller 100A repeats regeneration of an IP address
and an inquiry by way of an ARP packet.
[0072] Next, generation module 152 of controller 100B
generates an IP address of controller 100B. In the present

stage in which the inquiry made by way of an ARP packet
is received from other controller 100A, generation mod-
ule 152 of controller 100B generates an IP address of
controller 100B so as not to be the same as the IP address
included in the inquiry. Accordingly, controller 100B can
generate a unique IP address more securely than in the
case where an IP address is generated randomly.
[0073] As an example, controller 100B adds a prede-
termined value (for example, 1) to the IP address, and
employs the result of addition as the IP address of con-
troller 100B. In the example of Fig. 4, "192.168.250.2" is
generated as the IP address of controller 100B. In a step
S4, controller 100B writes the generated IP address in
an ARP packet, and broadcasts the ARP packet to other
controllers 100A, 100C.
[0074] In a step S5, it is assumed that each of other
controllers 100A, 100C receives, from controller 100B,
the inquiry made by way of the ARP packet. On this oc-
casion, each of controllers 100A, 100C stores the IP ad-
dress included in the ARP packet. Each of controllers
100A, 100C determines whether or not the IP address
included in the ARP packet coincides with the IP address
thereof. When it is determined that the IP address includ-
ed in the ARP packet coincides with the IP address there-
of, each of controllers 100A, 100C transmits its own MAC
address to controller 100B that is the origin of transmis-
sion of the inquiry. Otherwise, each of controllers 100A,
100C does not transmit anything to controller 100B that
is the origin of transmission of the inquiry.
[0075] In a step S6, when there is no other controller
that makes a response to the inquiry made by way of the
ARP packet, generation module 152 of controller 100B
rewrites network setting 108 (see Fig. 1) of controller
100B with the generated IP address.
[0076] On the other hand, when there is any other con-
troller that makes a response to the inquiry made by way
of the ARP packet, generation module 152 of controller
100B regenerates an IP address different from the IP
address generated previously. Accordingly, the IP ad-
dress of controller 100B can be avoided from being the
same as those of the other controllers. Until no response
to the inquiry made by way of the ARP packet is made,
controller 100B repeats regeneration of an IP address
and an inquiry by way of an ARP packet.
[0077] Next, generation module 152 of controller 100C
generates an IP address of controller 100C. In the
present stage in which the inquiry made by way of an
ARP packet is received from each of other controllers
100A, 100B, generation module 152 of controller 100C
generates an IP address of controller 100C so as not to
be the same as the IP address included in the inquiry.
[0078] As an example, controller 100C adds a prede-
termined value (for example, 1) to the IP address, and
employs the result of addition as the IP address of con-
troller 100C. In the example of Fig. 4, "192.168.250.3" is
generated as the IP address of controller 100C. In a step
S7, generation module 152 of controller 100C writes the
generated IP address in an ARP packet, and broadcasts
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the ARP packet to other controllers 100A, 100B.
[0079] In a step S8, it is assumed that each of other
controllers 100A, 100B receives, from controller 100C,
the inquiry made by way of the ARP packet. Each of
controllers 100A, 100B determines whether or not the IP
address included in the ARP packet coincides with the
IP address thereof. When it is determined that the IP
address included in the ARP packet coincides with the
IP address thereof, each of controllers 100A, 100B trans-
mits its own MAC address to controller 100C that is the
origin of transmission of the inquiry. Otherwise, each of
controllers 100A, 100B does not transmit anything to con-
troller 100C that is the origin of transmission of the inquiry.
[0080] In a step S9, when there is no other controller
that makes a response to the inquiry made by way of the
ARP packet, generation module 152 of controller 100C
rewrites network setting 108 (see Fig. 1) of controller
100C with the generated IP address.
[0081] On the other hand, when there is any other con-
troller that makes a response to the inquiry made by way
of the ARP packet, generation module 152 of controller
100C regenerates an IP address different from the IP
address generated previously. Accordingly, the IP ad-
dress of controller 100A can be avoided from being the
same as those of the other controllers. Until no response
to the inquiry made by way of the ARP packet is made,
controller 100C repeats regeneration of an IP address
and an inquiry by way of an ARP packet.
[0082] As described above, in this specific example,
each of controllers 100 determines whether or not the
generated IP address is used by the other controllers
based on the result of the inquiry made by way of the
ARP packet. In a stage in which an inquiry made by way
of an ARP packet is received at least once from another
controller, controller 100 generates an IP address so as
not to be the same as the IP address included in the ARP
packet received from the other controller. Accordingly,
the IP addresses of the controllers are prevented from
being the same.
[0083] Preferably, an interval of transmission of an
ARP packet is shifted among the controllers. For exam-
ple, each controller generates a random number, and
determines a timing of transmission of an ARP packet
based on the random number. Thus, by shifting the tim-
ings of transmission of ARP packets among the control-
lers, the ARP packets are prevented from being trans-
mitted simultaneously.

<D. Exemplary Program>

[0084] With reference to Fig. 5, an exemplary use of
function block FB0 described with reference to Fig. 3 will
be described. Fig. 5 shows an exemplary control program
including function block FB0 shown in Fig. 3.
[0085] In the example of Fig. 5, control program 110
is defined by a ladder program. Control program 110 in-
cludes: a process for generating an IP address of con-
troller 100; a process for setting the generated IP address

to controller 100; and the like. It should be noted that
control program 110 shown in Fig. 5 does not represent
whole of the processes in controller 100, but represents
part of the processes.
[0086] In the example of Fig. 5, control program 110
includes input elements IN0, IN1, function blocks FB0,
FB1, and output elements OUT0, OUT1.
[0087] Values of input elements IN0, IN1 are changed
in accordance with variables assigned thereto. More spe-
cifically, a variable "AutoSetting" is assigned to input el-
ement IN0. The variable "AutoSetting" is of a BOOL type,
and has an initial value of "False" (= OFF). Although not
shown in Fig. 5, the value of the variable "AutoSetting"
is changed to "True" (= ON) based on an IP address
automatic setting mode being set to ON, for example.
The IP address setting mode will be described later (see
Fig. 6). When the automatic IP address setting mode is
set to OFF, the value of the variable "AutoSetting" be-
comes "False" (= OFF).
[0088] A variable "ChangeTrigger" is assigned to input
element INI. The variable "ChangeTrigger" is of the
BOOL type and has an initial value of "False" (= OFF).
Although not shown in Fig. 5, the value of the variable
"ChangeTrigger" is changed to "True" (= ON) based on
controller 100 being activated, for example. Otherwise,
the value of the variable "ChangeTrigger" becomes
"False" (= OFF).
[0089] A variable "DoneO" is assigned to input element
IN2. The variable "DoneO" is of the BOOL type and has
an initial value of "False" (= OFF). Moreover, the variable
"DoneO" is associated with an output "Done" of function
block FB0. As described above, when the IP address
generation process is changed normally, a signal "True"
(= ON) indicating normal termination is output from the
output "Done" of function block FB0. When the output
"Done" of function block FB0 becomes "True" (= ON),
the value of input element IN2 becomes "True" (= ON).
On the other hand, when the output "Done" of function
block FB0 becomes "False" (= OFF), the value of input
element IN2 becomes "False" (= OFF).
[0090] Function block FB0 is a program for generating
the IP address. Based on the variable "AutoSetting" be-
coming "True" (= ON) and the variable "ChangeTrigger"
becoming "True" (= ON), a signal "True" (= ON) indicating
"enable" is input into the input portion "Execute" of func-
tion block FB0. Based on this, function block FB0 per-
forms the IP address generation process in accordance
with a variable "Method0" input into the input portion
"Method". Details of the IP address generation process
have been described with reference to Fig. 3, and there-
fore will not be described repeatedly.
[0091] Function block FB1 is a program for setting an
IP address to controller 100. Based on the variable
"Done" becoming "True" (= ON), a signal "True" (= ON)
indicating "enable" is input into the input portion "Exe-
cute" of function block FB1. Based on this, function block
FB1 performs the IP address setting process in accord-
ance with a value of a variable "IPAddress0" input into
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the input portion "IPAddress". Since the variable
"IPAddress0" is associated with the output "IPAddress"
of function block FB0, the IP address generated by func-
tion block FB0 is set by function block FB1. More specif-
ically, function block FB1 rewrites, with the value of the
variable "IPAddress0", the IP address defined in network
setting 108 (see Fig. 1) of controller 100 or the IP address
managed by the system variable.
[0092] When the IP address is set normally, a signal
indicating normal termination is output from the output
portion "Done" of function block FB1. During the setting
of the IP address, a signal indicating that the setting proc-
ess is being performed is output from the output portion
"Busy" of function block FB1. When the IP address is not
set normally, a signal indicating abnormal termination is
output from the output portion "Error" of function block
FB1. In this case, an error ID for identifying details of the
error is further output from the output portion "ErrorID" of
function block FB1.
[0093] The variable "Done1" is assigned to output el-
ement OUT1, and is associated with the output portion
"Done" of function block FB1. As a result, the value of
output element OUT1 is changed in accordance with the
value of the output "Done" of function block FB1.

<E. IP Address Setting Mode>

[0094] The IP address setting mode will be described
with reference to Fig. 6. Fig. 6 shows an exemplary
screen for setting the IP address setting mode.
[0095] The IP address setting mode can be set on a
setting screen 30 presented on support device 200A (see
Fig. 2) described above, for example. Setting screen 30
includes: radio buttons R1 to R4 that each receive a se-
lection of a setting mode; an OK button 31; and a cancel
button 32. The IP address setting mode includes a first
setting mode to a fourth setting mode, for example.
[0096] When radio button R1 is selected, the IP ad-
dress setting mode is set to the first setting mode. In the
first setting mode, the user can designate: an IP address
to be set to controller 100; a subnet mask; and an IP
address of a default gateway.
[0097] When radio button R2 is selected, the IP ad-
dress setting mode is set to the second setting mode. In
the second setting mode, controller 100 is set to obtain
an IP address from a server in accordance with a BOOTP
(BOOTstrapProtocol) protocol. In the second setting
mode, whenever controller 100 is activated, controller
100 dynamically sets an IP address.
[0098] When radio button R3 is selected, the IP ad-
dress setting mode is set to the third setting mode. In the
third setting mode, controller 100 is set to obtain an IP
address from a server in accordance with the BOOTP
protocol. In the second setting mode, controller 100 stat-
ically sets the IP address.
[0099] When radio button R4 is selected, the IP ad-
dress setting mode is set to the fourth setting mode. In
the fourth setting mode, controller 100 automatically gen-

erates an IP address and applies the IP address to con-
troller 100 itself. The IP address automatic generation
function has been described with reference to Fig. 3 and
Fig. 4, and therefore will not be described repeatedly.
[0100] When OK button 31 is pressed, support device
200A saves the selected setting mode. Based on a set-
ting mode download instruction being received, support
device 200A transmits the selected setting mode to a
designated controller 100. Controller 100 sets an IP ad-
dress in accordance with the selected setting mode.
[0101] When cancel button 32 is pressed, support de-
vice 200A closes setting screen 30 without saving the
selected setting mode.

<F. Control Instruction Depending on IP Address Set-
ting>

[0102] As described above, control program 110 (see
Fig. 1) includes a control instruction depending on the IP
address of its corresponding controller. With reference
to Fig. 7, the following describes an exemplary control
instruction depending on the IP address of the controller.
Fig. 7 shows a function block FB2 depending on the IP
address of the controller.
[0103] In the description below, function block FB2 will
be illustratively described as an exemplary control in-
struction depending on the IP address of the controller;
however, the control instruction is not limited to function
block FB2. For example, the control instruction can in-
clude: an instruction defined by the ladder diagram; or
an instruction defined by one or a combination of an in-
struction list, a structured text, and a sequential function
chart. Moreover, the control instruction can include an
instruction defined by a general-purpose programming
language such as JavaScript or C language.
[0104] Function block FB2 is a program for transmitting
designated data to a designated device. Function block
FB2 includes: input portions 158A to 158D each for re-
ceiving a setting about a data transmission function; and
output portions 159A to 159D each for outputting a result
of execution of the data transmission function.
[0105] Input portion 158A shown as the "Execute" re-
ceives a setting for designating whether to perform the
data transmission function. As an example, input portion
158A receives an input of "True" or "False". The data
transmission function is not performed as long as "False"
is input into input portion 158A. On the other hand, when
"True" is input into input portion 158A, the data transmis-
sion function is performed.
[0106] Input portion 158B shown as "Soket" receives
network information about a destination of transmission
and an origin of transmission. As an example, the network
information includes: the IP address of an information
processing device 200 serving as the destination of trans-
mission; the IP address of controller 100 serving as the
origin of transmission; and the like. Thus, function block
FB2 is dependent on the IP address of controller 100.
Control program 110 is designed such that the above-
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described identifier serving as an alternative to the IP
address (see Fig. 1) is written in the network information
to be input into input portion 158B and the network infor-
mation is input into input portion 158B.
[0107] Input portion 158C shown as "SendDat" re-
ceives, as an input, target data for transmission. Input
portion 158D shown as "Size" receives, as an input, a
size of the target data for transmission.
[0108] When the target data for transmission is trans-
mitted normally, a signal indicating normal termination is
output from output portion 159A shown as "Done". During
transmission of the target data for transmission, a signal
indicating that the transmission process is being per-
formed is output from output portion 159B shown as
"Busy". When the data to be transmitted is not generated
normally, a signal indicating abnormal termination is out-
put from output portion 159C shown as "Error". In this
case, an error ID for identifying details of the error is fur-
ther output from output portion 159D shown as "ErrorID".

<G. IP Address Collection Function>

[0109] Information processing device 200 (see Fig. 1)
collects, from each low-level controller, the IP addresses
generated by the above-described automatic generation
function. With this collection function, the user can readily
know the IP address set in each controller.
[0110] For an IP address collection method, various
collection methods can be employed. As an example, for
the IP address collection method, one of a notification
method from controller 100 and a polling method by in-
formation processing device 200 is employed. With ref-
erence to Fig. 8 to Fig. 10, the following describes the
notification method and the polling method in this order.

(G1. IP Address Collection Function by Notification Meth-
od)

[0111] First, with reference to Fig. 8, the IP address
collection function by the notification method will be de-
scribed. Fig. 8 is a sequence diagram showing a flow of
the IP address collection function by the notification
method.
[0112] In the data collection function in this method,
each controller transmits an automatically generated IP
address to a high-level information processing device
200 at a timing at which the automatically generated IP
address is set.
[0113] More specifically, it is assumed that controller
100 is activated in step S10. Alternatively, it is assumed
that in step S10, controller 100 downloads various types
of settings from support device 200A or the like. The var-
ious types of settings include: control program 110 de-
signed by support device 200A; the setting mode set on
setting screen 30 (see Fig. 6) described above; and the
like.
[0114] In step S12, controller 100 performs the IP ad-
dress automatic generation process. The IP address au-

tomatic generation process has been described with ref-
erence to Fig. 3 and Fig. 4, and therefore will not be de-
scribed repeatedly. Controller 100 sets the generated IP
address as the IP address of controller 100.
[0115] In step S20, controller 100 transmits the IP ad-
dress generated in step S12 to information processing
device 200. Likewise, the other controllers also transmit
respective automatically generated IP addresses to in-
formation processing device 200 at respective timings at
which the automatically generated IP addresses are set.
[0116] In a step S22, based on the IP address being
received from controller 100, information processing de-
vice 200 updates an IP address management table. Fig.
9 shows an exemplary IP address management table.
Fig. 9 shows a management table 35 as an exemplary
IP address management table.
[0117] For example, management table 35 is managed
in a below-described storage device 210 (see Fig. 14) of
information processing device 200. In management table
35, the identification information, IP address, serial
number, and model number of the controller are associ-
ated with one another. The identification information of
the controller is represented by information by which the
controller can be identified uniquely, such as the name
or ID (Identification) of the controller.
[0118] When information about the controller serving
as the origin of transmission of the IP address is not de-
fined in management table 35, information processing
device 200 adds, to management table 35, the identifi-
cation information of the controller serving as the origin
of transmission, the IP address of the controller serving
as the origin of transmission, the serial number of the
controller serving as the origin of transmission, and the
model number of the controller serving as the origin of
transmission. On the other hand, when the information
about the controller of the origin of transmission of the
IP address is already defined in management table 35,
the IP address, serial number, and model number asso-
ciated with the identification information of the controller
serving as the origin of transmission are updated with
the received IP address, serial number, and model
number.
[0119] The user can present management table 35 on
the display of information processing device 200 as re-
quired. Accordingly, the user can readily know the IP ad-
dress set in each controller. Moreover, since the serial
number, model number, and the like are presented to-
gether, the user can readily distinguish between the con-
trollers and can readily know what IP address is set to
which controller.

(G2. IP Address Collection Function by Polling Method)

[0120] Next, with reference to Fig. 10, the IP address
collection function by the polling method will be de-
scribed. Fig. 10 is a sequence diagram showing a flow
of the IP address collection function by the polling meth-
od.
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[0121] In the data collection function in this method,
information processing device 200 regularly collects an
automatically generated IP address from each controller.
[0122] More specifically, in a step S50, information
processing device 200 transmits an IP address transmis-
sion instruction to each of controllers 100. The transmis-
sion instruction is regularly transmitted from information
processing device 200 to controller 100.
[0123] It is assumed that at the time of step S50, the
IP address of controller 100 is not set. When the IP ad-
dress is not set, controller 100 makes no response to the
transmission instruction received from information
processing device 200.
[0124] It is assumed that controller 100 is activated in
a step S54. Alternatively, it is assumed that in step S54,
controller 100 downloads various types of settings from
support device 200A or the like. The various types of
settings include: control program 110 designed by sup-
port device 200A; the setting mode set on setting screen
30 (see Fig. 6) described above; and the like.
[0125] In a step S60, information processing device
200 transmits the IP address transmission instruction to
each of controllers 100. As with step S50, since the IP
address of information processing device 200 is not set
at this time, controller 100 makes no response to the
transmission instruction received in step S60.
[0126] In a step S64, controller 100 performs the IP
address automatic generation process. The IP address
automatic generation process has been described with
reference to Fig. 3 and Fig. 4, and therefore will not be
described repeatedly. Controller 100 sets the generated
IP address as the IP address of controller 100.
[0127] In a step S70, information processing device
200 transmits an IP address transmission instruction to
each of controllers 100. Since the IP address of informa-
tion processing device 200 is set at this time, in a step
S72, controller 100 transmits its own IP address to infor-
mation processing device 200.
[0128] In a step S80, based on the IP address being
received from controller 100, information processing de-
vice 200 updates IP address management table 35 (see
Fig. 9). The method for updating management table 35
has been described with reference to Fig. 9 and therefore
will not be described repeatedly.

<H. Determined State of IP Address>

[0129] Preferably, control system 1 is configured to re-
ceive an indication of whether the IP address of controller
100 is in a provisionally determined state or is in an ac-
tually determined state. Since such a determined state
can be set, the user can readily know whether the IP
address of each controller is in a provisionally set state
or is in an actually set state.
[0130] As an example, when constructing a network
environment of control system 1, the user brings the IP
address of controller 100 into the provisionally deter-
mined state. Such a provisionally determined state can

be employed when control system 1 is temporarily
brought into a state in which control system 1 can make
communication. After constructing the network environ-
ment of control system 1, the user actually sets the IP
address of controller 100, thus bringing the IP address
into the actually determined state.
[0131] With reference to Fig. 11, the following de-
scribes a method for setting a determined state of the IP
address. Fig. 11 shows a modification of function block
FB0 shown in Fig. 3. Fig. 11 shows a function block FB3
as the modification of function block FB0.
[0132] Function block FB3 shown in Fig. 11 is different
from function block FB0 shown in Fig. 3 in that function
block FB3 shown in Fig. 11 further has an input portion
155C. The other points are the same as those described
above, and therefore will not be described repeatedly.
[0133] Input portion 155C shown as the "Setting" re-
ceives a setting for a determined state of the IP address.
As an example, input portion 155C receives an input of
"0" or "1".
[0134] When "0" is input into input portion 155C, the
IP address generated by function block FB3 is set as the
provisionally determined state. When" 1" is input into in-
put portion 155C, the IP address generated by function
block FB3 is set as the actually determined state.
[0135] The determined state of the IP address is
switched in accordance with the IP address automatic
generation method, for example. As an example, when
the method for generating the IP address from the iden-
tification information (for example, MAC address or the
like) of controller 100 is set to input portion 155B, "0"
indicating the provisionally determined state is input into
input portion 155C. On the other hand, when the method
for generating the IP address based on a setting value
stored in an external storage device such as a memory
card is set to input portion 155B, "1" indicating the actually
determined state is input into input portion 155C.
[0136] Fig. 12 shows a modification of management
table 35 shown in Fig. 9. A management table 35A is
shown as the modification in Fig. 12.
[0137] For example, management table 35A is man-
aged in a below-described storage device 210 (see Fig.
14) of information processing device 200. In manage-
ment table 35A, the identification information, IP address,
and determined state of the IP address of the controller
are associated with one another. The identification infor-
mation of the controller is represented by information by
which the controller can be identified uniquely, such as
the name or ID of the controller.
[0138] The user can present management table 35A
on the display of information processing device 200 as
required. Accordingly, the user can readily know the de-
termined state of the IP address set in each controller.

<I. Hardware Configuration of Controller 100>

[0139] Fig. 13 is a block diagram showing an exem-
plary hardware configuration of controller 100. With ref-
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erence to Fig. 13, controller 100 incudes a processor
102, a chip set 104, a storage device 105, a main memory
106, and a USB (Universal Serial Bus) interface 112, a
memory card interface 114, a network interface 118, an
internal bus controller 120, and a field network controller
130.
[0140] Processor 102 is constituted of a CPU (Central
Processing Unit), an MPU (Micro Processing Unit), a
GPU (Graphics Processing Unit), or the like. As proces-
sor 102, a configuration having a plurality of cores may
be employed or a plurality of processors 102 may be
disposed. Thus, controller 100 has one or more proces-
sors 102 and/or a processor 102 having one or more
cores. Chip set 104 implements a process as a whole of
controller 100 by controlling processor 102 and periph-
eral elements. Main memory 106 is constituted of a vol-
atile storage device, such as a DRAM (Dynamic Random
Access Memory) or a SRAM (Static Random Access
Memory). Storage device 105 is constituted of a nonvol-
atile storage device such as a flash memory, for example.
[0141] Processor 102 reads the various types of pro-
grams stored in storage device 105, expands them in
main memory 106, and executes them, thereby imple-
menting control for a control target. Storage device 105
stores network setting 108 and control program 110 for
controller 100. Control program 110 includes not only a
system program 111B for implementing a basic process,
but also a user program 110A created for a manufacturing
apparatus or facility serving as a control target.
[0142] USB interface 112 intermediates data commu-
nication with an external device (for example, a support
device for development of the user program or the like)
via USB connection.
[0143] A memory card 116 is attachable to and detach-
able from memory card interface 114. Memory card in-
terface 114 can write data in memory card 116, and can
read various types of data (the user program, trace data,
and the like) from memory card 116.
[0144] Network interface 118 can intermediate data
communication via network N1.
[0145] Internal bus controller 120 intermediates data
communication with a function unit attached to controller
100. Field network controller 130 intermediates data
communication with another unit via network N2.
[0146] Fig. 13 shows an exemplary configuration in
which required processes are implemented by processor
102 executing programs; however, part or whole of the
provided processes may be implemented using a dedi-
cated hardware circuit (for example, an ASIC (Application
Specific Integrated Circuit), an FPGA (Field Programma-
ble Gate Array), or the like).

<J. Hardware Configuration of Information Processing 
Device 200>

[0147] With reference to Fig. 14, the hardware config-
uration of information processing device 200 will be de-
scribed. Fig. 14 is a schematic view showing the hard-

ware configuration of information processing device 200.
[0148] As an example, information processing device
200 is constituted of a computer configured in accord-
ance with a general-purpose computer architecture. In-
formation processing device 200 includes a control de-
vice 201, a main memory 202, a communication interface
203, a manipulation interface 205, a display interface
206, an optical drive 207, and a storage device 210.
These components are communicatively connected to
one another through internal bus 219.
[0149] Control device 201 is constituted of at least one
integrated circuit, for example. The integrated circuit is
constituted of at least one CPU, at least one ASIC, at
least one FPGA, or a combination of those, for example.
Control device 201 expands a program in main memory
202 and executes it, thereby implementing various types
of processes such as the above-described IP address
collection function. Main memory 202 is constituted of a
volatile memory, and functions as a work memory re-
quired to execute a program by control device 201.
[0150] Communication interface 203 exchanges data
with an external device through a network. Examples of
the external device include controller 100, a server, other
communication devices, and the like. Information
processing device 200 may be configured to download
an information processing program 213 through commu-
nication interface 203. Information processing program
213 is a program for providing an integrated development
environment for control program 110 described above.
[0151] Manipulation interface 205 is connected to ma-
nipulation unit 222, and receives a signal indicating a
user’s manipulation from manipulation unit 222. Typical-
ly, manipulation unit 222 is constituted of a keyboard, a
mouse, a touch panel, a touchpad, and/or the like, and
receives a manipulation from the user.
[0152] Display interface 206 is connected to display
unit 220, and sends to display unit 220 an image signal
for presenting an image, in accordance with a command
from control device 201 or the like. Display unit 220 is
constituted of a display, an indicator, or the like, and
presents various types of information to the user.
[0153] Optical drive 207 reads, from optical disk 207A
or the like, various types of programs stored therein, and
installs them into storage device 210.
[0154] Fig. 14 shows an exemplary configuration in
which a required program is installed into information
processing device 200 through optical drive 207; howev-
er, the configuration is limited to this. The required pro-
gram may be downloaded from a server device or the
like on a network. Alternatively, the program on informa-
tion processing device 200 may be rewritten by a program
written in a storage medium such as a USB (Universal
Serial Bus) memory, an SD (Secure Digital) card, or a
CF (Compact Flash).
[0155] Storage device 210 is a hard disk or an external
storage medium, for example. As an example, storage
device 210 stores management tables 35, 35A and in-
formation processing program 213. It should be noted
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that management tables 35, 35A do not necessarily need
to be stored in storage device 210, and may be stored in
another storage device. As an example, management
tables 35, 35A may be stored in main memory 202 or an
external storage medium (for example, a memory card,
a server, or the like).

<K. Conclusion>

[0156] As described above, control program 110 in-
cludes a control instruction depending on an IP address.
The control instruction controls a drive device 300 serving
as a control target with an identifier indicated in network
setting 108 of controller 100 being an input. The identifier
serves as an alternative to the IP address of the control-
ler, and is the same among the controllers. With such an
identifier being an input, the user does not need to rewrite
control program 110 even when the IP address is
changed. Accordingly, a currently used control program
can be used in another controller, thus facilitating scaling-
up of a facility.
[0157] Moreover, controller 100 generates an IP ad-
dress of controller 100 to be different from the IP ad-
dress(es) of the other controller(s). Accordingly, the user
can readily construct an environment allowing for com-
munication, even when scaling up a facility.

<L. Additional Description>

[0158] As described above, the present embodiment
includes the following disclosure.

[Configuration 1]

[0159] A control system comprising:

a plurality of controllers (100A, 100B, 100C) that
each control a drive device (300) serving as a control
target; and
an information processing device (200) connected
to the same network as a network to which each of
the plurality of controllers (100A, 100B, 100C) is con-
nected, wherein
each of the plurality of controllers (100A, 100B,
100C) includes a storage device (105) that stores a
network setting (108) and a control program (110)
for controlling the drive device (300) serving as the
control target, the network setting (108) including a
corresponding relation between an IP (Internet Pro-
tocol) address of the controller and an identifier serv-
ing as an alternative to the IP address,
the control program (110) includes a control instruc-
tion for controlling the drive device (300) serving as
the control target with the identifier indicated in the
network setting (108) of the controller being an input,
each of the plurality of controllers (100A, 100B,
100C) further includes

a generation module (152) that generates an IP
address of the controller to be different from an
IP address of an other controller and that re-
writes, with the generated IP address, the IP ad-
dress indicated in the network setting (108) of
the controller, and
a communication module (154) that communi-
cates with the information processing device
(200) in accordance with the IP address indicat-
ed in the network setting (108) of the controller.

[Configuration 2]

[0160] The control system according to configuration
1, wherein the generation module (152) generates the
IP address of the controller based on identification infor-
mation that is able to uniquely identify the controller.

[Configuration 3]

[0161] The control system according to configuration
1 or 2, wherein
each of the plurality of controllers (100A, 100B, 100C) is
connectable to an external storage medium,
the external storage medium stores a setting value about
an IP address, and
the generation module (152) reads the setting value
stored in the external storage medium, and generates
the IP address of the controller in accordance with the
setting value.

[Configuration 4]

[0162] The control system according to any one of con-
figurations 1 to 3, wherein
the generation module (152) makes an inquiry to the oth-
er controller about whether or not the generated IP ad-
dress is already used by the other controller, and
when there is no other controller that makes a response
to the inquiry, the generation module (152) rewrites the
IP address indicated in the network setting (108) of the
controller with the generated IP address.

[Configuration 5]

[0163] The control system according to configuration
4, wherein when there is any other controller that makes
a response to the inquiry, the generation module (152)
regenerates an IP address different from the IP address
generated previously.

[Configuration 6]

[0164] The control system according to configuration
4 or 5, wherein when the other controller makes an inquiry
about whether or not the IP address of the other controller
is already set in the controller, the generation module
(152) generates the IP address of the controller so as
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not to be the same as the IP address of the other con-
troller.

[Configuration 7]

[0165] The control system according to any one of con-
figurations 1 to 6, wherein the control program (110)
stored in the controller is a duplicate of a control program
(110) stored in an other controller.

[Configuration 8]

[0166] A controller (100A) for controlling a drive device
(300), the controller (100A) comprising:

a storage device (105) that stores a network setting
(108) and a control program (110) for controlling the
drive device (300), the network setting (108) includ-
ing a corresponding relation between an IP address
of the controller (100A) and an identifier serving as
an alternative to the IP address, the control program
(110) including a control instruction for controlling
the drive device (300) with the identifier indicated in
the network setting (108) being an input;
a generation module (152) that generates an IP ad-
dress of the controller (100A) to be different from an
IP address of an other controller (100B, 100C) con-
nected to the same network as a network to which
the controller (100A) is connected and that rewrites,
with the generated IP address, the IP address indi-
cated in the network setting (108); and
a communication module (154) that communicates,
in accordance with the IP address indicated in the
network setting (108), with an information process-
ing device (200) connected to the same network as
the network to which the controller (100A) is con-
nected.

[Configuration 9]

[0167] A method for controlling a controller (100A) for
controlling a drive device (300), the method comprising:

obtaining, from a storage device of the controller
(100A), a network setting (108) and a control pro-
gram (110) for controlling the drive device (300), the
network setting (108) including a corresponding re-
lation between an IP address of the controller (100A)
and an identifier serving as an alternative to the IP
address, the control program (110) including a con-
trol instruction for controlling the drive device (300)
with the identifier indicated in the network setting
(108) being an input;
generating an IP address of the controller (100A) to
be different from an IP address of an other controller
(100B, 100C) connected to the same network as a
network to which the controller (100A) is connected,
and rewriting, with the generated IP address, the IP

address indicated in the network setting (108); and
communicating, in accordance with the IP address
indicated in the network setting (108), with an infor-
mation processing device (200) connected to the
same network as the network to which the controller
(100A) is connected.

[0168] The embodiments disclosed herein are illustra-
tive and non-restrictive in any respect. The scope of the
present invention is defined by the terms of the claims,
rather than the embodiments described above, and is
intended to include any modifications within the scope
and meaning equivalent to the terms of the claims.

REFERENCE SIGNS LIST

[0169] 1: control system; 30: setting screen; 31: OK
button; 32: cancel button; 35, 35A: management table;
100, 100A, 100B, 100C: controller; 102: processor; 104:
chip set; 105, 210: storage device; 106, 202: main mem-
ory; 108: network setting; 110: control program; 110A:
user program; 111B: system program; 112: USB inter-
face; 114: memory card interface; 116: memory card;
118: network interface; 120: internal bus controller; 130:
field network controller; 150: hub; 152: generation mod-
ule; 154: communication module; 155A, 155B, 155C,
158A, 158B, 158C, 158D: input portion; 157A, 157B,
157C, 157D, 157E, 159A, 159B, 159C, 159D: output por-
tion; 200: information processing device; 200A: support
device; 200B: server device; 200C: indicator; 201: control
device; 203: communication interface; 205: manipulation
interface; 206: display interface; 207: optical drive; 207A:
optical disk; 213: information processing program; 219:
internal bus; 220: display unit; 222: manipulation unit;
300: drive device; 325: arm robot.

Claims

1. A control system comprising:

a plurality of controllers that each control a drive
device serving as a control target; and
an information processing device connected to
the same network as a network to which each
of the plurality of controllers is connected,
wherein
each of the plurality of controllers includes a stor-
age device that stores a network setting and a
control program for controlling the drive device
serving as the control target, the network setting
including a corresponding relation between an
IP (Internet Protocol) address of the controller
and an identifier serving as an alternative to the
IP address,
the control program includes a control instruc-
tion for controlling the drive device serving as
the control target with the identifier indicated in
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the network setting of the controller being an in-
put,
each of the plurality of controllers further in-
cludes

a generation module that generates an IP
address of the controller to be different from
an IP address of an other controller and that
rewrites, with the generated IP address, the
IP address indicated in the network setting
of the controller, and
a communication module that communi-
cates with the information processing de-
vice in accordance with the IP address in-
dicated in the network setting of the control-
ler.

2. The control system according to claim 1, wherein the
generation module generates the IP address of the
controller based on identification information that is
able to uniquely identify the controller.

3. The control system according to claim 1 or 2, wherein
each of the plurality of controllers is connectable to
an external storage medium,
the external storage medium stores a setting value
about an IP address, and
the generation module reads the setting value stored
in the external storage medium, and generates the
IP address of the controller in accordance with the
setting value.

4. The control system according to any one of claims
1 to 3, wherein
the generation module makes an inquiry to the other
controller about whether or not the generated IP ad-
dress is already used by the other controller, and
when there is no other controller that makes a re-
sponse to the inquiry, the generation module rewrites
the IP address indicated in the network setting of the
controller with the generated IP address.

5. The control system according to claim 4, wherein
when there is any other controller that makes a re-
sponse to the inquiry, the generation module regen-
erates an IP address different from the IP address
generated previously.

6. The control system according to claim 4 or 5, wherein
when the other controller makes an inquiry about
whether or not the IP address of the other controller
is already set in the controller, the generation module
generates the IP address of the controller so as not
to be the same as the IP address of the other con-
troller.

7. The control system according to any one of claims
1 to 6, wherein the control program stored in the con-

troller is a duplicate of a control program stored in
an other controller.

8. A controller for controlling a drive device, the con-
troller comprising:

a storage device that stores a network setting
and a control program for controlling the drive
device, the network setting including a corre-
sponding relation between an IP address of the
controller and an identifier serving as an alter-
native to the IP address, the control program
including a control instruction for controlling the
drive device with the identifier indicated in the
network setting being an input;
a generation module that generates an IP ad-
dress of the controller to be different from an IP
address of an other controller connected to the
same network as a network to which the con-
troller is connected and that rewrites, with the
generated IP address, the IP address indicated
in the network setting; and
a communication module that communicates, in
accordance with the IP address indicated in the
network setting, with an information processing
device connected to the same network as the
network to which the controller is connected.

9. A method for controlling a controller for controlling a
drive device, the method comprising:

obtaining, from a storage device of the control-
ler, a network setting and a control program for
controlling the drive device, the network setting
including a corresponding relation between an
IP address of the controller and an identifier
serving as an alternative to the IP address, the
control program including a control instruction
for controlling the drive device with the identifier
indicated in the network setting being an input;
generating an IP address of the controller to be
different from an IP address of an other control-
ler connected to the same network as a network
to which the controller is connected, and rewrit-
ing, with the generated IP address, the IP ad-
dress indicated in the network setting; and
communicating, in accordance with the IP ad-
dress indicated in the network setting, with an
information processing device connected to the
same network as the network to which the con-
troller is connected.
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