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DESCRIPTION
Title of Invention

DEVICE MANAGEMENT SYSTEM

Technical Field
[0001]

The present disclosure relates to a device management system that conducts
individual management of devices.
Background Art
[0002]

A device management system of related art is disclosed in which a server
distinguishes a state of a device based on unique information of a base station that is a
communication destination of the device together with operation information of the
device (see, for example, Patent Literature 1).

Citation List
Patent Literature
[0003]

Patent Literature 1: WO2019/168032A
Summary of Invention
Technical Problem
[0004]

In the device management system of the related art, where a device is repaired
or replaced and changed, the device management system recognizes the device
repaired or replaced as a different device, problematically.

[0005]

The device management system of the present disclosure is created in view of
the above, and one object thereof is to provide a device management system that can
conduct device management consistently as a same device even when the device is
repaired or replaced.

Solution to Problem
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[0006]

A device management system according to one embodiment of the present
disclosure includes: a device being a management target; and a device management
apparatus configured to manage the device, the device including a device-side sending
and receiving circuit configured to communicate with the device management
apparatus, the device management apparatus including a storage device configured to
store a first identifier unique to the device and a second identifier identifying the device
in communication between the device and the device management apparatus; a
sending and receiving circuit configured to receive, when the configuration of the device
Is changed, a third identifier allocated by being changed from the first identifier and the
second identifier from the device-side sending and receiving circuit, a first identifier
change detection unit configured to detect change of the first identifier when the third
identifier received by the sending and receiving circuit is different from the first identifier
stored in the storage device, and the second identifier received from the sending and
receiving circuit matches the second identifier stored in the storage device, an identifier
converting unit configured to, when the change of the first identifier is detected by the
first identifier change detection unit, convert the third identifier received by the sending
and receiving circuit to the first identifier, and output the converted first identifier and the
second identifier, and a device management unit configured to manage the device that
sent the third identifier and the second identifier as the device that includes the first
identifier and the second identifier output from the identifier converting unit.

[0006a]

A device management system according to another embodiment of the present
disclosure includes: a device being a management target; and a device management
apparatus configured to manage the device, the device includes a first storage device
configured to store a first identifier unique to the device and a second identifier
identifying the device in communication between the device and the device
management apparatus, a device-side sending and receiving circuit configured to

receive, when the configuration of device is changed, receive the third identifier
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allocated by being changed from the first identifier and the second identifier, a first
identifier change detection unit configured to detect change of the first identifier when
the third identifier received by the device-side sending and receiving circuit is different
from the first identifier stored in the first storage device, and the second identifier
received by the device-side sending and receiving circuit matches the second identifier
stored in the first storage device, and an identifier converting unit configured to convert
the third identifier received by the device-side sending and receiving circuit to the first
identifier and output the converted first identifier and the second identifier when the first
identifier change detection unit detects change of the first identifier, the device-side
sending and receiving circuit is configured to send the first identifier and the second
identifier output by the identifier converting unit to the device management apparatus,
the device management apparatus includes a sending and receiving circuit configured
to receive the first identifier and the second identifier sent from the device-side sending
and receiving circuit, and a device management unit that manages a device that sent
the third identifier and the second identifier as the device that includes the first identifier
and the second identifier received by the sending and receiving circuit.

Advantageous Effects of Invention

[0007]

According to one embodiment of the present disclosure, the device management
unit manages the device that sent a third identifier and a second identifier as a device
that includes the first identifier and the second identifier output from the identifier
converting unit.  With this configuration, the device management system can conduct
device management of a device consistently as a same device as before repair or
replacement even when configuration of the device is changed and the first identifier is

changed.
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Brief Description of Drawings

[0008]

[Fig.1] Fig. 1 is a diagram to describe a device management system according to
Embodiment 1.

[Fig. 2] Fig. 2 is a functional block diagram of the devices of the device
management system according to Embodiment 1.

[Fig. 3] Fig. 3 shows hardware configuration of a cloud server of the device
management system according to Embodiment 1.

[Fig. 4] Fig. 4 is a functional block diagram of the cloud server of the device
management system according to Embodiment 1.

[Fig. 5] Fig. 5 is a flowchart for describing the operation of the cloud server of the
device management system according to Embodiment 1.

[Fig. 6] Fig. 6 is a diagram for describing a case where a first identifier of a control
board of a device in the device management system according to Embodiment 1 is
changed to a third identifier.

[Fig. 7] Fig. 7 is a flowchart for describing an operation of a modification the cloud
server of the device management system according to Embodiment 1.

[Fig. 8] Fig. 8 is a functional block diagram of the device of the device
management system according to Embodiment 2.

[Fig. 9] Fig, 9 is a functional block diagram of the cloud server of the device
management system according to Embodiment 2.

[Fig. 10] Fig. 10 is a flowchart for describing an operation of the device of the device
management system according to Embodiment 2.

[Fig. 11] Fig. 11 is a flowchart for describing the operation of the cloud server of the
device management system according to Embodiment 2.

[Fig. 12] Fig. 12 is a diagram for describing a case where a first identifier of a control
board of the device of the device management system according to Embodiment 2 is
changed to a third identifier.

[Fig. 13] Fig. 13 is a flowchart for describing the operation of modification of the

device of the device management system according to Embodiment 2.
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[Fig. 14] Fig. 14 is a diagram for describing a case where a third identifier stored in
the control board of the device management system according to Embodiment 3 is
rewritten into the first identifier.

[Fig. 15] Fig. 15 is a diagram for describing rewrite of the third identifier by a first
information processing unit of the device management system according to
Embodiment 3.

[Fig. 16] Fig. 16 is a functional block diagram of the device of the device
management system according to Embodiment 4.

[Fig. 17] Fig. 17 is a functional block diagram of the cloud server of the device
management system in Embodiment 4.

[Fig. 18] Fig. 18 is a flowchart for describing an operation of the device and the
cloud server of the device management system according to Embodiment 4.

[Fig. 19] Fig. 19 is a diagram for describing the device management system
according to Embodiment 5.

[Fig. 20] Fig. 20 is a flowchart for describing the operation of the device
management system according to Embodiment 5.

[Fig. 21] Fig. 21 is a diagram showing an example of information displayed on the
display unit of the second information processing unit of the device management
system of Embodiment 5.

[Fig. 22] Fig. 22 is a diagram showing an other example of the information displayed
on the display unit of the second information processing unit of the device management
system of Embodiment 5.

[Fig. 23] Fig. 23 is diagram showing an other example of the information displayed
on the display unit of the second information processing unit of the device management
system according to Embodiment 5.

[Fig. 24] Fig. 24 is a diagram for describing the device management system
according to Embodiment 6.

[Fig. 25] Fig. 25 is a functional block diagram of the cloud server of the device

management system according to Embodiment 6.
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[Fig. 26] Fig. 26 is a flowchart for describing the operation of the device
management system according to Embodiment 6.

Description of Embodiments

[0009]

Hereafter, with reference to the drawings, the device management system
according to embodiments will be described. In the drawings, same reference signs
are applied to the same elements, and any overlapping description is omitted unless
necessary. The present disclosure may include any combination of the configurations
that can be combined of the configurations described in the embodiments.

[0010]
Embodiment 1

Fig. 1 is a diagram for describing the device management system A in
Embodiment 1.

[0011]

As shown in Fig. 1, the device management system A includes a device 1 and a
cloud server 2 that is a device management apparatus. The device 1 and the cloud
server 2 are connect wiredly/wirelessly via a network N, and conducts communication.
[0012]

The device 1 includes a control board 10 and a communication board 20. The
control board 10 stores a first identifier 11. In the communication board 20, a second
identifier 12 is stored. The device 1 is, for example, an air-conditioning apparatus.
[0013]

The first identifier 11 is a unique identifier of the device 1 that is a management
target. The first identifier 11 is preferably any of, but is not limited to, the type name of
the device 1, a manufacturer's serial number, an identification number of a
manufacturing line.

[0014]
The second identifier 12 is an identifier for identifying the device 1 in the

communication with device 1. Preferably, the second identifier 12 may be any of, but
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not limited to, Media Access Control (MAC) address, Universal Unique Identifier (UUID),
International Mobile Identifier (IMEI) and Internet Protocol (IP) address.

[0015]

<Configuration of Device 1>

Fig. 2 is a functional block diagram of the device 1 of the device management
system A in Embodiment 1.

[0016]

As shown in Fig. 2, the device 1 includes a controller 1_1, a storage unit S and a
device-side sending and receiving unit 1_4. The storage unit S includes a first storage
unit 1_2 and second storage unit 1_3.

[0017]

The controller 1_1, in addition to conducting device management process of
device 1 in Embodiment 1, governs overall control of device 1. The controller 1_1 is
provided to the device 1 wherever possible of the device 1. For example, the controller
1_1 may be provided at the control board 10 or the communication board 20. The
controller 1_1 may be provided to both of the control board 10 and the communication
board 20. The controller 1_1 may be provided to other than the control board 10 and
the communication board 20.

[0018]

The controller 1_1 comprises dedicated hardware, or a Central Processing Unit
(CPU, also called a central processor, a processor, an arithmetic unit, or a
microprocessor, microcomputer, and processor) configured to execute a program stored
in a memory. Where the controller 1_1 is dedicated hardware, the controller 1_1 may
be, for example, a monolithic circuit, a composite circuit, an Application Specific
Integrated Circuit (ASIC), a Field Programmable Gate Array (FPGA), or combinations
thereof. Each of the functional unit realized by the controller 1_1 may be configured by
different hardware, or a same hardware. Where the controller 1_1 is a CPU, each
function executed by the controller 1_1 may be software, firmware, or a combination of
software and firmware. The software and the firmware are written as programs, and

stored in the memory. The CPU loads and executes the program stored in the memory
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to achieve each function of the controller 1_1. Here, the memory may be, volatile or
non-volatile semiconductor memory, for example, a RAM, a ROM, a flash memory, an
EPROM, EEPROM. A part of the function of the controller 1_1 may be achieved by
dedicated hardware, while other parts may be achieved by software or firmware.
[0019]

The first storage unit 1_2 is provided at the control board 10. The first storage
unit 1_2 stores a first identifier 11. The second storage unit 1_3 is provided at the
communication board 20. The second storage unit 1_3 stores the second identifier 12.
[0020]

Preferably, the first identifier 11 is recorded in the control board 10, but the
configuration is not limited to recording in the control board 10. Preferably, the second
identifier 12 is recorded in the communication board 20, but the configuration is not
limited to recording in the communication board 20. Moreover, the control board 10
and the communication board 20 may be a same board.

[0021]

The device-side sending and receiving unit 1_4 sends a first identifier 11 stored in
the first storage unit 1_2 and second identifier 12 stored in the second storage unit 1_3.
The device-side sending and receiving unit 1_4, when the first identifier 11 stored in the
first storage unit 1_2 is changed into the third identifier 13, sends the third identifier 13
and the second identifier 12. The device-side sending and receiving unit 1_4, when
the second identifier 12 stored in the second storage unit 1_3 is changed into the fourth
identifier 14, sends the first identifier 11 and fourth identifier 14.

[0022]

The third identifier 13 is an identifier allocated to the device 1 by being changed
from the first identifier 11, when the configuration of device 1 is changed due to failure,
repair or replacement. The fourth identifier 14 is an identifier allocated to the device 1
whose identifier is changed from the second identifier 12 in the communication between
the device 1 and the cloud server 2.

[0023]

<Hardware configuration of cloud server 2>
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Fig. 3 shows a hardware configuration of the cloud server 2 of the device
management system A in Embodiment 1.

[0024]

As shown in Fig. 3, the cloud server 2 includes a CPU 42 connected to the bus
41, a memory 43, a sending and receiving device 44 and a storage device 45. The
cloud server 2 may include 2 or more servers.

[0025]

The CPU 42 cooperates with a device management program 53 in Embodiment 1
stored in the storage device 45 to conduct a device management process in
Embodiment 1, and the overall control of the cloud server 2.

[0026]

The memory 43 is used as a work area or other area necessary in executing the
device management process in Embodiment 1.

[0027]

The sending and receiving device 44 governs communication of cloud server 2
performed via network N with device 1 external to the cloud server 2.

[0028]

The storage device 45 stores an Operating System (OS) 51 and a device
management program 53 configured to perform the device management process
related to a database 52 in Embodiment 1. The storage device 45 is, for example, a
large capacity HDD.

[0029]

The OS 51 is a program configured to achieve basic functions of the cloud server
2.

[0030]

The database 52 stores data used in the device management process performed
by the device management program 53.

[0031]
The device management program 53 is a program that governs the device

management process in Embodiment 1.
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[0032]
<Functional block diagram of cloud server 2>

Fig. 4 is a functional block diagram of the cloud server 2 of the device
management system A in Embodiment 1.

[0033]

In Fig. 4, the function of the sending and receiving unit 61 corresponds to the
sending and receiving device 44. The function of the management unit 62
corresponds to the CPU 42. The function of the storage unit 63 corresponds to the
storage device 45.

[0034]

The storage unit 63 stores the first identifier 11 unique to the device 1 being the
management target, and the second identifier 12 for identifying the device 1 in
communication between the device 1 and the cloud server 2 in the database 52. The
first identifier 11 and second identifier 12 stored in the storage unit 63 are identifiers
before the change of the first identifier 11 or second identifier 12 of the device 1.
[0035]

The sending and receiving unit 61 receives the third identifier 13 and fourth
identifier 14 from the device 1.

[0036]

The management unit 62 includes a first identifier change detection unit62_1, a
second identifier change detection unit 62_2, an identifier converting unit 62_3 and a
device management unit 62_4.

[0037]

The first identifier change detection unit 62_1 detects that the third identifier 13
receive by the sending and receiving unit 61 is different from the first identifier 11 stored
in the storage unit 63. Specifically, the first identifier change detection unit 62_1
detects that the third identifier 13 received by the sending and receiving unit 61 is
different from the first identifier 11 stored in the storage unit 63, and detect that the
second identifier 12 received by the sending and receiving unit 61 matches the second

identifier 12 stored in the storage unit 63.
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[0038]

The second identifier change detection unit 62_2 detects that the fourth identifier
14 received by the sending and receiving unit 61 is different from the second identifier
12 stored in the storage unit 63. Specifically, the second identifier change detection
unit 62_2 detects that the fourth identifier 14 received by the sending and receiving unit
61 is different from the second identifier 12 stored in the storage unit 63, and the first
identifier 11 received by the sending and receiving unit 61 matches the first identifier 11
stored in the storage unit 63.

[0039]

The identifier converting unit 62_3, when the change of the first identifier 11 is
detected by the first identifier change detection unit 62_1, converts the third identifier 13
received by the sending and receiving unit 61 into the first identifier 11. Then, the
converted first identifier 11 and the second identifier 12 are output to the management
unit 62_4. Further, the identifier converting unit 62_3, when the second identifier
change detection unit 62_2 detects the change of the second identifier 12, converts the
fourth identifier 14 received by the sending and receiving unit 61 into the second
identifier 12. Then, the first identifier 11 and the converted second identifier 12 are
output to the device management unit 62_4.

[0040]

The device management unit 62_4 manages the device 1 that sent the third
identifier 13 and second identifier 12 as the device 1 that has the first identifier 11 and
second identifier 12 output from the identifier converting unit 62_3. Further, the device
management unit 62_4 manages the device 1 that sent the first identifier 11 and the
fourth identifier 14 as the device 1 having the first identifier 11 and the second identifier
12 output from the identifier converting unit 62_3.

[0041]
<Operation of device management system A>

Next, the operation of the device management system A in Embodiment 1 will be

described.

[0042]

10



10

15

20

25

30

Initially, the device 1 sends the first identifier 11 of the device 1 stored in the first
storage unit 1_2 and the second identifier 12 stored in the second storage unit 1_3 to
the cloud server 2. The cloud server 2 stores the first identifier 11 and the second
identifier 12 sent from the device 1 to the database 52 of the storage unit 63.

[0043]

The device 1, when the first identifier 11 stored in the first storage unit 1_2 of the
device 1 is changed to the third identifier 13, the device-side sending and receiving unit
1_4 sends the third identifier 13 and the second identifier 12 to the cloud server 2.
[0044]

Further, when the second identifier 12 stored in the first storage unit 1_2 of the
device 1 is changed to the fourth identifier 14, the device-side sending and receiving
unit 1_4 sends the first identifier 11 and the fourth identifier 14 to the cloud server 2.
[0045]

Fig. 5 is a flowchart for describing the operation of the cloud server 2 of the
device management system A in Embodiment 1.

[0046]

The sending and receiving unit 61 of the cloud server 2 determines whether the
third identifier 13 and the second identifier 12 are received from the device 1, or the first
identifier 11 and fourth identifier 14 are received from the device 1 (step S1).

[0047]

In step S1, when the sending and receiving unit 61 has not received the third
identifier 13 and second identifier 12, or the sending and receiving unit 61 has not
received the first identifier 11 and the fourth identifier 14 (NO in step S1), the process of
step S1 is continued.

[0048]

In step S1, when the sending and receiving unit 61 receives the third identifier
13 and second identifier 12 (YES in step S1), it is determined whether the first identifier
change detection unit 62_1 detected the change of the first identifier 11 (step S2).
Further, in step S1, when it is determined that the sending and receiving unit 61

received the first identifier 11 and the fourth identifier 14 (YES in step S1), it is
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determined whether the first identifier change detection unit 62_1 detected the change
of the first identifier 11 (step S2).
[0049]

In step S2, when it is determined that the first identifier change detection unit
62_1 detected the change of the first identifier 11 (YES in step S2), the identifier
converting unit 62_3 converts the third identifier 13 into the first identifier 11. Then, the
identifier converting unit 62_3 outputs the converted first identifier 11 and the second
identifier 12 to the device management unit 62_4 (step S3).

[0050]

Next, the device management unit 62_4 receives the first identifier 11 and the
second identifier 12 output by the identifier converting unit 62_3. The device
management unit 62_4 manages the device 1 that sent the third identifier 13 and the
second identifier 12 as a device 1 having the first identifier 11 and the second identifier
12 output from the identifier converting unit 62_3 (step S4).

[0051]

In step S2, when the first identifier change detection unit 62_1 does not detect the
change of the first identifier 11 (NO in step S2), the second identifier change detection
unit 62_2 detects the change of the second identifier 12 (step S5).

[0052]

In step S5, when the second identifier change detection unit 62_2 detects a
change of the second identifier 12, the identifier converting unit 62_3, converts the
fourth identifier 14 to the second identifier 12. Then, the identifier converting unit 62_3
outputs the first identifier 11 and the converted second identifier 12 to the device
management unit 62_4 (step S6).

[0053]

Next, the device management unit 62_4 manages the device 1 that sent the first
identifier 11 and the fourth identifier 14 as a device 1 having the first identifier 11 and the
second identifier 12 output from the identifier converting unit 62_3 (step S7).

[0054]

12
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Fig. 6 is a diagram for describing the case where the first identifier 11 of the
control board 10 of the device 1 of the management system A in Embodiment 1 is
changed to the third identifier 13.

[0055]

As shown in Fig. 6, the configuration of the control board 10 of the device 1 is
changed and the first identifier 11 of the control board 10 is changed to the third
identifier 13. The device 1 sends the third identifier 13 and the second identifier 12 to
the cloud server 2. The cloud server 2, when detecting that the first identifier 11 of the
device 1 is changed, converts the third identifier 13 to the first identifier 11. Then, the
cloud server manages device 1 in which the first identifier 11 is changed to the third
identifier 13 as the device 1 having the first identifier 11 and the second identifier 12.
[0056]

In the description for Fig. 6, when the second identifier 12 is changed, the
management process of the device 1 is performed with the first identifier 11 being read
as the second identifier 12, the second identifier 12 being read as the first identifier 11,
and the third identifier 13 being read as the fourth identifier 14.

[0057]
<Modification>

In the device management system A in Embodiment 1, a configuration is
described in which the cloud server 2 has the first identifier change detection unit 62_1
and the second identifier change detection unit 62_2.

[0058]

However, the cloud server 2 may only include the first identifier change detection
unit 62_1 or the second identifier change detection unit 62_2.

[0059]

Fig. 7 is a flowchart for describing the operation of the modification of the cloud
server 2 of the device management system A in Embodiment 1. Here, a configuration
is described with focus being on a case where the cloud server 2 only includes the first
identifier change detection unit 62_1. In Fig. 7 will be described with the focus on the

differences from Fig. 5.
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[0060]

When only the second identifier change detection unit 62_2 is included, in Fig. 7,
the first identifier change detection unit 62_1 is read as the second identifier change
detection unit 62_2, and the first identifier 11 is read as second identifier 12. The
second identifier 12 is read as the first identifier 11. The third identifier 13 is read as
the fourth identifier 14.

[0061]

As shown in Fig. 7, in step S1_1, it is determined that whether the third identifier
13 and second identifier 12 is received (step S1_1).

[0062]

In step S1_1, when the sending and receiving unit 61 did not receive the third
identifier 13 and second identifier 12 (No in step S1_1), the process of step S1_1 is
continued.

[0063]

In step S1_1, when the sending and receiving unit 61 did receive the third
identifier 13 and second identifier 12 (YES in step S1_1), the first identifier change
detection unit 62_1 detects a change of the first identifier 11 (step S2_1).

[0064]

In step S2_1, when the first identifier change detection unit 62_1 detects the
change of the first identifier 11, the identifier converting unit 62_3 converts the third
identifier 13 to the first identifier 11. Then, the identifier converting unit 62_3 outputs
the converted first identifier 11 and the second identifier 12 into the device management
unit 62_4 (step S3).

[0065]
<Advantageous effect >

Next, advantageous effects of the device management system A in Embodiment

1 will be described.
[0066]
According to the device management system A in Embodiment 1, the device

management unit 62_4 manages the device 1 that sent the third identifier 13 and
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second identifier 12 as the device 1 having the first identifier 11 and the second
identifier 12.  Further, the device management unit 62_4 manages the device 1 that
sent the first identifier 11 and the fourth identifier 14 as the device 1 having the first
identifier 11 and the second identifier 12 output by the identifier converting unit 62_3.
With this configuration, the device management system A can conduct management of
the device 1 even when part of the configuration of the device 1 is changed due to
repairing and replacement of the device 1, and it is possible to manage the device 1 as
the device 1 substantially same as before change.

[0067]

Further, according to the device management system A in Embodiment 1, it is
possible to continuously manage the device 1 during the entire life of the device 1 in
which it is installed, has failure, has repairing or replacement and is retired.

[0068]
Embodiment 2

Next, a device management system according to Embodiment 2 will be
described. The device 1 of the device management system A of the Embodiment 2,
being similar to the Embodiment 1 of the device management system A, includes the
control board 10 and the communication board 20 as shown in Fig. 1.

[0069]

In the device management system A in Embodiment 2, the device 1 converts the
third identifier 13 to the first identifier 11. Further, the device 1 converts the fourth
identifier 14 to the second identifier 12. Further, the device 1 sends the first identifier
11 and the second identifier 12 to the cloud server 2.

[0070]

Fig. 8 is a functional block diagram of the device 1 of the device management
system according to Embodiment 2. As shown in Fig. 8, the device 1 includes the
controller 70, the device-side sending and receiving unit 71 and first storage unit 72_4.
The controller 70 includes the first identifier change detection unit 72_1, the second
identifier change detection unit 72_2 and the identifier converting unit 72_3.

[0071]

15
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In Embodiment 2, the controller 70, the device-side sending and receiving unit 71
and the first storage unit 72_4 are provided on the communication board 20 provided in
the device 1, but they may be provided at any other portions of the device 1.

[0072]

The first storage unit 72_4 stores the first identifier 11 and the second identifier
12.

[0073]

The device-side sending and receiving unit 71 receives the third identifier 13 and
second identifier 12 allocated when the configuration of device 1 is changed. Also, the
device-side sending and receiving unit 71 receives the fourth identifier 14 changed from
the first identifier 11 and the second identifier 12 and being for identifying the device 1 in
communication between the device 1 and the cloud server 2.

[0074]

The first identifier change detection unit 72_1 detects the change of the first
identifier 11 when the device-side sending and receiving unit 71 receives the third
identifier 13 from the device 1 in which the configuration is changed is different from the
first identifier 11 stored in the first storage unit 72_4, and the second identifier 12
received by the device-side sending and receiving unit 71 matches the second identifier
12 stored in the first storage unit 72_4.

[0075]

The second identifier change detection unit 72_2 detects the change of the
second identifier 12 when the fourth identifier 14 received by the device-side sending
and receiving unit 71 is different from the second identifier 12 stored in the first storage
unit 72_4, and the first identifier 11 received by the device-side sending and receiving
unit 71 matches first identifier 11 stored in the first storage unit 72_4.

[0076]

The identifier converting unit 72_3, when the first identifier change detection unit
72_1 detects the change of the first identifier 11, converts the third identifier 13 received
by the device-side sending and receiving unit 71 to the first identifier 11, outputs the

converted first identifier 11 and the second identifier 12. Further, the identifier
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converting unit 72_3, when the second identifier change detection unit 72_2 detects the
change of the second identifier 12, converts the fourth identifier 14 received by the
device-side sending and receiving unit 71 to the second identifier 12, and outputs the
first identifier 11 and the converted second identifier 12 to the device-side sending and
receiving unit 71.

[0077]

The device-side sending and receiving unit 71 sends the first identifier 11 and the
second identifier 12 output by the identifier converting unit 72_3 to the cloud server 2.
[0078]

Fig. 9 is a functional block diagram of the cloud server 2 of the device
management system according to Embodiment 2. As shown in Fig. 9, the cloud server
2 includes a sending and receiving unit 71_2, a device management unit 72_5 and a
second storage unit 72_6.

[0079]

The sending and receiving unit 71_2 receives the first identifier 11 and the
second identifier 12 sent from the device 1.

[0080]

The second storage unit 72_6 stores the first identifier 11 and the second
identifier 12 of the device 1 before change to the database 52.

[0081]

The device management unit 72_5, when receiving the first identifier 11 and the
second identifier 12 sent from the device-side sending and receiving unit 71 of device 1,
manages the device 1 in which the first identifier 11 is changed as the device 1 having
the first identifier 11 and the second identifier 12 stored in second the storage unit 72_6.
The device management unit 72_5, when receiving the first identifier 11 and the second
identifier 12 sent from the device-side sending and receiving unit 71 of the device 1,
manages the device 1 in which the second identifier 12 is changed as the device 1
having the first identifier 11 and the second identifier 12 stored in the second storage
unit 72_6.

[0082]
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<Operation of device management system A>

Next, the operation of the device management system A according to
Embodiment 2 will be described.

[0083]

Initially, the device 1 before the first identifier 11 and the second identifier 12 are
changed, sends the first identifier 11 and the second identifier 12 of the device 1 stored
in the first storage unit 72_4 to the cloud server 2. The cloud server 2 stores the first
identifier 11 and the second identifier 12 sent from the device 1 to the database 52 of
the second storage unit 72_6.

[0084]

Fig. 10 is a flowchart for describing the operation of the device 1 of the device
management system according to Embodiment 2.

[0085]

The sending and receiving unit 71_2 determines whether the third identifier 13
and the second identifier 12 are received from the device-side sending and receiving
unit 71 of the device 1, or the first identifier 11 and the fourth identifier 14 are received
(step S11).

[0086]

In step S11, when the sending and receiving unit 71_2 did not receive the third
identifier 13 and second identifier 12, or when the sending and receiving unit 71_2 did
not receive the first identifier 11 and fourth identifier 14 (NO in step S11), continues the
process of step S11.

[0087]

In step S11, when the device-side sending and receiving unit 71 receives the third
identifier 13 and the second identifier 12 (YES in step S11), determines whether the first
identifier change detection unit 72_1 detected the change of the first identifier 11 (step
S12).

[0088]
In step S12, when it is determined the first identifier change detection unit 72_1

detected the change of the first identifier 11 (YES in step S12), the identifier converting
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unit 72_3 converts the third identifier 13 to the first identifier 11. Then, the identifier
converting unit 72_3 outputs the converted first identifier 11 and the second identifier 12
(step S13).

[0089]

Next, the device-side sending and receiving unit 71 sends the first identifier 11
and the second identifier 12 output by the identifier converting unit 72_3 to the cloud
server 2 (step S14).

[0090]

In step S12, when it is determined that the first identifier change detection unit
72_1 did not detect the change of the first identifier 11 (NO in step S12), the second
identifier change detection unit 72_2 detects the change of the second identifier 12
(step S15).

[0091]

In step S15, when the second identifier change detection unit 72_2 detected the
change of the second identifier 12, the identifier converting unit 72_3 converts the fourth
identifier 14 to the second identifier 12. Then, the identifier converting unit 72_3
outputs the first identifier 11 and the converted second identifier 12 (step S16). After
that, the process goes back to step S14.

[0092]

Fig. 11 is a flowchart for describing the operation of the cloud server 2 of the
device management system A in Embodiment 2.

[0093]

As shown in Fig. 11, it is determined whether the sending and receiving unit 71_2
received the first identifier 11 and the second identifier 12 from the device 1 (step S21).
[0094]

In step S21, when it is determined that the sending and receiving unit 71_2 did
not receive the first identifier 11 and second identifier 12 from the device 1 (NO in step
S21), the process of step S21 is continued.

[0095]
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In step S21, when the sending and receiving unit 71_2 has received the first
identifier 11 and the second identifier 12 from the device 1 (YES in step S21), the device
management unit 72_5 manages the device 1 in which the first identifier 11 is changed
as the device 1 having the first identifier 11 and the second identifier 12 stored in the
second storage unit 72_6 (step S22).

[0096]

Fig. 12 is a diagram for describing a case where the first identifier 11 of the
control board 10 of the device 1 of the management system A in Embodiment 2 is
changed to the third identifier 13.

[0097]

As shown in Fig. 12, when the configuration of device 1 is changed, the first
identifier 11 of the control board 10 of the device 1 is converted to the third identifier 13.
The first identifier of the change detection unit 72_1 of the controller 70 of the device 1,
when detecting the change of the first storage unit 72_4 based on the second identifier
12, converts the third identifier 13 to the first identifier 11. Then, the device-side
sending and receiving unit 71 of the device 1 sends the converted first identifier 11 and
the second identifier 12 to the cloud server 2. The cloud server 2 manages device 1 in
which the first identifier 11 is changed in the same way as the device 1 having the first
identifier 11 and the second identifier 12.

[0098]

In the description for Fig. 12, when the second identifier 12 is changed, the first
identifier 11 is read as the second identifier 12, the second identifier 12 is read as the
first identifier 11, and the third identifier 13 is read as the fourth identifier 14, and the
management process of the device 1 is performed.

[0099]
<Modification>

For the device management system A in Embodiment 2, a case is described in
which the device 1 including the first identifier change detection unit 72_1 and the
second identifier change detection unit 72_2.

[0100]
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However, the device 1 may only include either of the first identifier change
detection unit 72_1 or the second identifier change detection unit 72_2.

[0101]

Fig. 13 is a flowchart for describing the operation of the modification of the device
1 of the device management system according to Embodiment 2. Here, a case is
described in which the device 1 only includes the first identifier change detection unit
72_1. Further, in Fig. 13, the description is given with focus on the difference from Fig.
10.

[0102]

As shown in Fig. 13, in step S11_1, when the third identifier 13 and the second
identifier 12 are receive (YES in step S11_1), the first identifier change detection unit
62_1 detects the change of the first identifier 11 (step S12_1). In step S11_1, when
the third identifier 13 and the second identifier 12 are not received (No in step S11_1),
process of step S11_1 will be continued.

[0103]

In step S12_1, when the first identifier change detection unit 62_1 detects the
change of the first identifier 11, the identifier converting unit 62_3 converts the third
identifier 13 to the first identifier 11. Then, the identifier converting unit 62_3 outputs
the converted first identifier 11 and the second identifier 12 to the device management
unit 62_4 (step S13).

[0104]
<Advantageous effect>

Next, the advantageous effect of the device management system according to
Embodiment 2 will be described.

[0105]

According to the device management system according to Embodiment 2, the
device 1 converts the third identifier 13 to the first identifier 11, or converts the fourth
identifier 14 to the second identifier 12. Accordingly, compared to the device
management system A in Embodiment 1, the load of converting process of the identifier

in the cloud server 2 and the operating cost of the cloud server 2 can be lightened.
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[0106]
Embodiment 3

Next, a device management system according to Embodiment 3 will be
described. Fig. 14 is a diagram for describing a case where the third identifier 13
stored in the control board 10 of the device management system according to
Embodiment 3 is rewritten into the first identifier 11.

[0107]

In the device management system A in Embodiment 3, in addition to the device
management system A in Embodiment 1 and device management system A in
Embodiment 2, converting of the third identifier 13 or the fourth identifier 14 can be
conducted by the first information processing unit 3 used by a repair worker.

[0108]

In Fig. 14, the configuration of the control board 10 of the device 1 is changed,
and the first identifier 11 of the control board 10 is changed to the third identifier 13.
The repair worker B rewrites the third identifier 13 stored in the control board 10 of the
device 1 rewritten into the first identifier 11.

[0109]

Preferably, this rewrite is conducted before the third identifier 13 and second
identifier 12 are sent to the cloud server 2. Moreover, the description is given of the
case where the first information processing unit 3 rewrites the third identifier 13 to the
first identifier 11. However, the first information processing unit 3 may rewrite the
fourth identifier 14 to the second identifier 12.

[0110]

When the functional block of the device 1 is as shown in Fig. 2, the first
information processing unit 3 rewrites the third identifier 13 stored in the first storage
unit 1_2 being a device-side storage unit the first identifier 11.  Further, the first
information processing unit 3 may rewrite the fourth identifier 14 stored in the second
storage unit 1_3.

[0111]
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The device-side sending and receiving unit 1_4 sends the first identifier 11
rewritten by the first information processing unit 3 and the second identifier 12 stored in
the second storage unit 1_3 to the cloud server 2.

[0112]

In the cloud server 2, as the device 1 having the first identifier 11 and the second
identifier 12, device 1 in which the first identifier 11 or the second identifier 12 is
changed is managed.

[0113]

In the above description, a case is described in which the first identifier 11 or the
second identifier 12 is rewritten in the configuration of the device 1 in Embodiment 1.
However, such a configuration can also be applied to the configuration of device 1 in
Embodiment 2.

[0114]

When the functional block of the device 1 is as shown in Fig. 8 in Embodiment 2,
the first information processing unit 3 rewrites the third identifier13 stored in the first
storage unit 72_4 being the device-side storage unit to the first identifier 11. Fig. 15 is
a diagram for describing the rewriting of the third identifier 13 by the first information
processing unit 3 in the device management system according to Embodiment 3.
[0115]
<Advantageous effect >

According to the device management system A according to Embodiment 3, the
first information processing unit 3 rewrites the third identifier 13 to the first identifier 11,
so it is optional that the cloud server 2 conducts the converting process of the third
identifier 13.

[0116]

Also when both the first identifier 11 and the second identifier 12 are changed, the
first identifier 11 and the second identifier 12 can be rewritten by the first information
processing unit 3, so the device 1 can be optimally managed.

[0117]
Embodiment 4
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Next, a device management system according to Embodiment 4 will be
described. The device management system A in Embodiment 4 detects a specific
operation against the device 1 after repair or replacement of the device 1. Then, the
device 1, after the specific operation is detected, sends repair information of the device
to the cloud server 2. The cloud server 2 associates the repair information of the
device 1 with the first identifier 11 and the second identifier 12 and manages the repair
information of the device 1.

[0118]

Fig. 16 is a functional block diagram of the device 1 of the device management
system according to Embodiment 4. Same reference signs are attached to the
portions same as those of Fig. 15, and the descriptions therefor are omitted.

[0119]

As shown in Fig. 16, the controller 70 of the device 1 includes a specific operation
detection unit 81 and a repair information creation unit 82.

[0120]

The specific operation detection unit 81 detects a specific operation against the
device 1. Here, specific operation is performed after completion of the repair or
replacement of the device 1. The specific operation is, for example, pressing a test
operation button for ten times consecutively during the operation of the device 1.

[0121]

The specific operation detection unit 81 is provided at the device 1, but may be
provided at the first information processing unit 3, and the first information processing
unit 3 may detect the specific operation and notify the device 1 of it.

[0122]

The repair information creation unit 82, when the specific operation detection unit
81 detected the specific operation, creates repair information 80 indicating that the
repair or replacement of the device 1 has been conducted and stores the created repair
information 80 is in the first storage unit 72_4.

[0123]
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The repair information 80 is information stored in associated with the first
identifier 11 and the second identifier 12. The repair information 80 includes
information indicating completion of repair or replacement of the device 1. Repairing of
the device 1 include repair or replacement of a part the device 1. Further, the repair
information 80 includes information relating to repairing of the device 1, for example, the
part of the device 1 where the repair or replacement is conducted, information relating
to the abnormality, owner information, user information, sensor information, information
relating to the replacement part for the next repairing and information indicating timing
for the replacement of the part.

[0124]

The device-side sending and receiving unit 71 sends repair information 80
created by the repair information creation unit 82 to the cloud server 2.

[0125]

Fig. 17 is a functional block diagram of the cloud server 2 of the device
management system according to Embodiment 4. Same reference signs are attached
to the pats same as Fig. 9, and the descriptions therefor are omitted.

[0126]

The sending and receiving unit 71_2 receives the repair information 80 sent from
the device 1.

[0127]

The device management unit 72_5 of the cloud server 2, as shown in Fig. 17,
associates the repair information 80 sent from the sending and receiving unit 71_2 with
the first identifier 11 and the second identifier 12 and stores them in the second storage
unit 72_6 and manage them.

[0128]

Fig. 18 is a flowchart of the device 1 and the cloud server 2 for describing the
operation of the device management system according to Embodiment 4. The process
operation of the first identifier 11 and the second identifier 12 is same as Fig. 10. Here,
the process operation of the repair information 80 is described.

[0129]
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It is determined whether the specific operation detection unit 81 detected the
specific operation against the device 1 (step S31).
[0130]

In step S31, when it is determined that the specific operation detection unit 81 did
not detect the specific operation against the device 1 (NO in step S31), the
determination process of step S31 is continued.

[0131]

When it is determined that the specific operation detection unit 81 detected the
specific operation against the device 1 (YES in step S31), the repair information
creation unit 82 creates the repair information 80, and stores the created repair
information 80 in the first storage unit 72_4 (step S32). Next, the device-side sending
and receiving unit 71 sends the repair information to the cloud server 2 (step S33).
[0132]

The sending and receiving unit 71_2 of the cloud server 2 receives the repair
information 80 sent from the device 1 (step S34).

[0133]

The device management unit 72_5 associates the repair information 80 with the
first identifier 11 and the second identifier 12 and stores the repair information 80 to the
second storage unit 72_6 and manages the repair information 80 (step S35).

[0134]
<Advantageous effect>

According to the device management system A according to Embodiment 4, the
cloud server 2 manages the repair information 80 in association with the first identifier
11 and the second identifier 12. Therefore, it is possible to conduct optimal
management of the device 1 in the form of including the repair information 80.

[0135]
Embodiment 5

Next, a device management system according to Embodiment 5 will be

described.

[0136]
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Fig. 19 is a diagram for describing the device management system according to
Embodiment 5. In the device management system according to Embodiment 5, the
cloud server 2 sends the first identifier 11, the second identifier 12 and the repair
information 80 sent from the device 1 to the second information processing unit4. The
second information processing unit 4 includes a display unit 4a. The second
information processing unit 4 displays the first identifier 11, the second identifier 12 and
the repair information 80 sent from the cloud server 2 on the display unit 4a.

[0137]

As shown in Fig. 17, the cloud server 2 stores, in the second storage unit 72_6,
the first identifier 11, the second identifier 12, and the repair information 80.

[0138]

Between the cloud server 2 and the second information processing unit 4,
communication is performed by using the public wireless network or the short-range
wireless communication. The communication using the public wireless network is,
Long Term Evolution (LTE) communication or 5th Generation (56G) communication.
The short-range wireless communication is Wi-Fi or Bluetooth (registered trademark).
[0139]

The second information processing unit 4 may speak aloud, with a voice, the first
identifier 11, the second identifier 12 and the repair information 80 displayed on the
display unit 4a.

[0140]

Fig. 20 is a flowchart for describing the operation of the device management
system according to Embodiment 5.

[0141]

As shown in Fig. 20, the cloud server 2 sends the first identifier 11, the second
identifier 12 and the repair information 80 to the second information processing unit 4
(step S41).

[0142]
Next, the second information processing unit 4 displays the first identifier 11, the

second identifier 12 and the repair information 80 on the display unit 4a (step S42).

27



10

15

20

25

30

[0143]

Fig. 21 shows an example of the information displayed on the display unit 4a of
the second information processing unit 4 of the device management system according
to Embodiment 5.

[0144]

As shown in Fig. 21, on the display unit 4a of the second information processing
unit 4, the first identifier 11 showing the manufacturer’s serial number, the second
identifier 12 showing MAC address, repair information 80_1 showing abnormality
information and repair information 80_2 showing owner information and user
information, are displayed.

[0145]

Fig. 22 is a diagram showing another example of the information displayed on the
display unit 4a of the second information processing unit 4 of the device management
system A in Embodiment 5.

[0146]

As shown in Fig. 22, on the display unit 4a of the second information processing
unit 4, the first identifier 11 showing the manufacturer’s serial number, the second
identifier 12 showing MAC address, the repair information 80 _1 showing abnormality
information and repair information 80 3 showing completion of replacement of the part
are displayed.

[0147]

Fig. 23 is drawing showing other example of the information displayed on the
display unit 4a of the second information processing unit 4 of the device management
system A according to Embodiment 5.

[0148]

As shown in Fig. 23, on the display unit 4a of the second information processing
unit 4, the first identifier 11 representing the manufacturer’s serial number, the second
identifier 12 representing MAC address, the repair information 80_1 representing
abnormality information and repair information 80_4 indicating that part replacement is

necessary.
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[0149]

In Embodiment 5, like in Embodiment 2, a case is described where the identifier
conversion is conducted on the device 1. However, the configuration can be applied to
a case where identifier conversion is conducted in the cloud server 2 as in Embodiment
1.

[0150]
<Advantageous effect>

According to the device management system A according to Embodiment 5, the
second information processing unit 4 displays the first identifier 11, the second identifier
12, and the repair information 80 on the device 1. Therefore, the user can accurately
manage the device 1.

[0151]
Embodiment 6

Next, a device management system according to Embodiment 6 will be
described.
[0152]

Fig. 24 is a diagram for describing the device management system according to
Embodiment 6.

[0153]

In the device management system A in Embodiment 6, the cloud server 2 is
connected to the maintenance server 5. The cloud server 2 predicts life of the
replacement part of the device 1. The maintenance server 5 conducts management of
the inventory data 5a of the replacement part based on the life of the replacement part
predicted by the cloud server 2.

[0154]

Fig. 25 is a functional block diagram of the cloud server 2 of the device
management system according to Embodiment 6. Same reference signs are attached
to the part same as Fig. 17, and the descriptions therefor are omitted.

[0155]
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The prediction unit 90 predicts life of the replacement part of the device 1 based
on the repair information 80. Specifically, based on the information related to the
replacement part of the device 1 included in the repair information 80 and with reference
to the rated service life of the replacement part of the device 1, the prediction unit 90
predicts life of the replacement part of the device 1. The method of prediction of the
replacement part by the prediction unit 90 of the device 1 is not limited to the above.
[0156]

Further, the prediction unit 90 may, based on the repair information 80, predict
timing of the next repair or replacement of the device 1, or predict failure of the device 1
or the remaining life of the device 1. Any method of prediction for any target can be
applied.

[0157]

The sending and receiving unit 71_2 sends life of the replacement part of the
device 1 predicted by the prediction unit 90 to the maintenance server 5.

[0158]

The maintenance server 5, as shown in Fig. 24, has inventory data 5a. The
maintenance server 5, based on the life of the replacement part of the device 1
predicted by the prediction unit 90, manages inventory data 5a of the replacement part.
Specifically, the maintenance server 5 manages the inventory data 5a to sort the
replacement part in the ascending order of life of the replacement part.

[0159]

Fig. 26 is a flowchart for describing the operation of the device management
system according to Embodiment 6.

[0160]

As shown in Fig. 26, the cloud server 2 predicts life of the replacement part the
device 1 based on the repair information 80 (step S51).
[0161]

Next, the maintenance server 5 manages inventory data 5a of the replacement
part of the device 1 based on the life predicted by the prediction unit 90 (step S52).
[0162]

30



10

15

20

25

30

<Advantageous effect>

According to the device management system A according to Embodiment 6, the
maintenance server 5 manages inventory data 5a of the replacement part based on the
life of the replacement part of the device 1. Therefore, the time period from ordering of
the replacement part by the repair service representative and obtaining the replacement
part to start repairing work can be reduced, increasing the quality of service in
management of the device 1.
[0163]

Further, since it is possible to reduce unnecessary part and replacement part of
low usage frequency, maintenance cost, such as for storage, can be reduced.
[0164]

The embodiments are merely examples, and do not limit the scope of the claims.
The embodiments can be implemented in various ways other than those described
above. Within the gist of the embodiment, various omissions, replacement,
substitution and changes are possible. These embodiments and their modifications
are included in the scope and the gist of the embodiments.
Reference Signs List
[0165]

1: device , 1_1, 70: controller , 1_2: first storage unit , 1_3: second storage unit ,
1_4: device-side sending and receiving unit , 2: cloud server (device management
apparatus ), 3: first information processing unit , 4: second information processing unit ,
4a: display unit , 5: maintenance server , 5a: inventory data , 10: control board, 11: first
identifier , 12: second identifier , 13: third identifier , 14: fourth identifier , 20:
communication board , 41: bus, 42: CPU, 43: memory , 44: sending and receiving
device , 45: storage device , 51: OS, 52: data base, 53: device management program ,
61, 71_2: sending and receiving unit , 62: management unit , 71: device-side sending
and receiving unit , 62_1, 72_1: first identifier change detection unit, 62_2, 72 2:
second identifier change detection unit , 62_3, 72_3: identifier converting unit , 62_4:
device management unit , 63: storage unit, 72_4: first storage unit, 72_5: device

management unit , 72_6: second storage unit, 80, 80_1, 80_2, 80 3, 80_4: repair
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information, 81: specific operation detection unit , 82: repair information creation unit ,
90: prediction unit , A: device management system , N: network, S: storage unit , B:

repair worker.
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CLAIMS
[Claim 1]

A device management system comprising:

a device being a management target; and

a device management apparatus configured to manage the device,

the device including

a device-side sending and receiving circuit configured to communicate with the
device management apparatus,

the device management apparatus including

a storage device configured to store a first identifier unique to the device
and a second identifier identifying the device in communication between the device and
the device management apparatus;

a sending and receiving circuit configured to receive, when the
configuration of the device is changed, a third identifier allocated by being changed from
the first identifier and the second identifier from the device-side sending and receiving
circuit,

a first identifier change detection unit configured to detect change of the
first identifier when the third identifier received by the sending and receiving circuit is
different from the first identifier stored in the storage device, and the second identifier
received from the sending and receiving circuit matches the second identifier stored in
the storage device,

an identifier converting unit configured to, when the change of the first
identifier is detected by the first identifier change detection unit, convert the third
identifier received by the sending and receiving circuit to the first identifier, and output
the converted first identifier and the second identifier, and

a device management unit configured to manage the device that sent the

third identifier and the second identifier as the device that includes the first identifier and

the second identifier output from the identifier converting unit.

[Claim 2]
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The device management system of claim 1, wherein

the sending and receiving circuit is configured to receive the first identifier and a
fourth identifier from the device-side sending and receiving circuit, the fourth identifier
being allocated by being changed from the second identifier that identifies the device in
communication between the device and the device management apparatus,

the device management apparatus includes

a second identifier change detection unit is configured to, when the fourth

identifier received by the sending and receiving circuit is different from the second
identifier stored in the storage device, and the first identifier received by the sending and
receiving circuit matches the first identifier stored in the storage device, detect the
change of the second identifier,

the identifier converting unit is configured to,

when the second identifier change detection unit detects change of the second
identifier, convert the fourth identifier received by the sending and receiving circuit to the
second identifier, and output the first identifier and the converted second identifier, and

the device management unit is configured to manage the device that sent the first
identifier and the fourth identifier as the device including the first identifier and the
second identifier output from the identifier converting unit.
[Claim 3]

A device management system comprising:

a device being a management target; and

a device management apparatus configured to manage the device, wherein

the device includes

a first storage device configured to store a first identifier unique to the device and
a second identifier identifying the device in communication between the device and the
device management apparatus,

a device-side sending and receiving circuit configured to receive, when the
configuration of device is changed, receive the third identifier allocated by being

changed from the first identifier and the second identifier,
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a first identifier change detection unit configured to detect change of the first
identifier when the third identifier received by the device-side sending and receiving
circuit is different from the first identifier stored in the first storage device, and the
second identifier received by the device-side sending and receiving circuit matches the
second identifier stored in the first storage device, and

an identifier converting unit configured to convert the third identifier received by
the device-side sending and receiving circuit to the first identifier and output the
converted first identifier and the second identifier when the first identifier change
detection unit detects change of the first identifier,

wherein

the device-side sending and receiving circuit is configured to send the first
identifier and the second identifier output by the identifier converting unit to the device
management apparatus,

the device management apparatus includes

a sending and receiving circuit configured to receive the first identifier and the
second identifier sent from the device-side sending and receiving circuit, and

a device management unit that manages a device that sent the third identifier and
the second identifier as the device that includes the first identifier and the second
identifier received by the sending and receiving circuit.

[Claim 4]

The device management system of claim 3, wherein

the first storage device is configured to store the third identifier and the second
identifier, and includes a first information processing unit capable of rewriting the third
identifier stored in the first storage device to the first identifier,

the device-side sending and receiving circuit is configured to send the first
identifier rewritten by the first information processing unit and the second identifier
stored in the first storage device to the device management apparatus.

[Claim 5]
The device management system of claim 1, wherein

the device includes
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a specific operation detection unit configured to detect specific operation against
the device, and

a repair information creation unit configured to, when the specific operation
detection unit detects specific operation, create repair information indicating that repair
or replacement of the device is conducted,

wherein

the device-side sending and receiving circuit is configured to send the repair
information created by the repair information creation unit to the device management
apparatus, and

the device management apparatus is configured to manage the repair information
sent from the device-side sending and receiving circuit by associating the repair
information with the first identifier and the second identifier.
[Claim 6]

The device management system of claim 1, further comprising:

a second information processing unit including a display device,

wherein

the device management apparatus is configured to send the first identifier and the
second identifier to the second information processing unit,

the second information processing unit is configured to receive the first identifier
and the second identifier from the device management apparatus, and display the
received first identifier and the second identifier on the display device.
[Claim 7]

The device management system of claim 6, wherein

the second information processing unit is configured to receive the repair
information from the device management apparatus, and display the received repair
information on the display device.
[Claim 8]

The device management system of claim 5, further comprising

a maintenance server connected to the device management apparatus and being

configured to manage inventory data of a replacement part of the device, the device
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management apparatus including a prediction circuit configured to predict life of the
replacement part based on the repair information of the device, the maintenance server
being configured to manage the inventory data of the replacement part of the device
based on the life of the replacement part predicted by the prediction circuit,

wherein

the maintenance server is configured to manage inventory data of the
replacement part based on the life of replacement part of the device predicted by the

prediction circuit.
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