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PRECAUTIONS FOR SAFETY

(Be sure to read before using this product.)
When using this product, read this manual and the related manuals introduced in this manual thoroughly, and pay full

attention to safety to handle this product correctly.
The precautions shown in this manual are for this product only. For the safety precautions of the NC system, refer to the

manual of the numerical controller to be used.

This section "Precautions for Safety" ranks the safety precautions into: " /\ WARNING" and " /\ CAUTION".

Indicates that incorrect handling may cause hazardous conditions, resulting in death

/A WARNING

or severe injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in minor

A CAUTION or moderate injury or property damage.

Note that even items ranked as " AACAUTION", may lead to major results depending on the situation.
In any case, important information that must always be observed is described.
Keep this manual in a safe place for future reference and be sure to deliver it to the end user.



[Design Precautions]

/A WARNING

@ To perform control (data change, operation status change, etc.) on an device and equipment

(numerical controller, PLC, servo, robot, server, etc.) that is in operation from an industrial
personal computer equipped with this product, configure an interlock circuit outside the
device and equipment so that the entire system always works on the safe side. Read the
manual thoroughly and make sure it is safe before proceeding.

In particular, the above control for device and equipment from a remote location via a network
may not be able to immediately deal with troubles on the device and equipment side due to
abnormal data communication.

Configure a safety circuit outside of an industrial PC equipped with this product so that the
entire system operates to the safely side even when a fault occurs in the computer.

Failure to do so may result in an accident due to an incorrect output or malfunction.

[Design Precautions]

/A CAUTION

While various settings are reflected, do not perform the operation that forces the power of the
industrial personal computer equipped with this product to be turned OFF.

If you perform an operation such that the industrial personal computer equipped with this
product is forcibly turned OFF during the reflection, the data becomes unstable and it needs
to be reconfigured and re-reflected. It may also cause the product to malfunction.

To protect the availability, integrity and confidentiality of the NC system against cyber-attacks
including unauthorized access, denial-of-service (DoS) (*1) attack, and computer virus from
external sources via a network, take security measures such as firewall, VPN, and anti-virus
software.

(*1) Denial-of-service (DoS) refers to a type of cyber-attack that disrupts services by
overloading the system or by exploiting a vulnerability of the system.

Mitsubishi Electric assumes no responsibility for any problems caused to the NC system by
any type of cyberattacks including DoS attack, unauthorized access and computer virus.

[Operating Precautions]

/A CAUTION

The judgment result of the data diagnosis function does not guarantee the result. Before
performing an operation that affects the target device with a device command or program
execution, be sure to check the safety sufficiently.




APPLICATION OF THIS SOFTWARE

Users must agree the following conditions for an unexpected software problem:

- Use the software in a way that the problem will not cause a serious accident.

- Functions for data backup and fail-safe need to be systematically implemented outside the device as preventive measures
for the problem.



INTRODUCTION

This manual is for understanding the specifications, procedures before operation, and troubleshooting required to use this
product.

Before using this product, read this manual and related manuals thoroughly to understand the functions and performance of
the product to use the product properly.
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RELEVANT MANUALS

Manual name Manual number
M800/M80/E80/C80 Series PLC Interface Manual I1B-1501272
M800/M80/E80 Series Instruction Manual IB-1501274
NC Machine Tool Optimizer (Pro/Lite) Install Manual 1B-1501673
NC Machine Tool Connector User’s Manual 1B-1501634

TERMS

Unless otherwise specified, this manual uses the following terms.

Terms related to Data Collector

Terms

Description

Fallback setting (value)

A function to return an arbitrary setting value without regarding the corresponding cycle as missing when missing occurs.

Terms related to MTConnect

Terms Description
An open protocol for the purpose of monitoring the status of the NC machine tools defined by MTConnect Institute.
MTConnect N ;
Reference: http://www.mtconnect.org/
Agent Converts the collected data of the NC device to the communication data format of MTConnect according to the schema
9 definition, and returns it to the application.
An application to collect the data from the NC device and notify the collected data successively to Agent according to the
Adapter schema definition.
Implemented depending on the NC device.
Schema Data structure defined by XML. Schema is used for MTConnect communication

Terms Related to OPC UA

Terms

Description

OPC UA

An abbreviation for OPC Unified Architecture.

OPC UA is a platform-independent and service-oriented architecture which has integrated all the functionality of the OPC
(OLE for Process Control) Classic specifications into one extensible framework.

Reference: https://opcfoundation.org/

OPC UA server

Software that returns the data collected from equipments, devices, and machines to the requests from OPC UA clients by
OPC UA communication.

OPC UA client

Software (SCADA, MES, ERP, etc.) that accesses the OPC UA server to make data access via OPC UA communication.




Terms Related to Production

Terms

Description

The ratio of operation time to planned operating time. The maximum planned operating time in NC Machine Tool Optimizer

Utilization is 24 hours.

(Operation time + Planned operating time x 100) (*1)

The ratio of the time taken to produce the actual number of parts (availability time) to the actual operating time. Perfor-
Availability mance.

(Actual number of parts produced x Cycle time + Operating time x 100) (*2)

Planned operating time
(Loading time)

The time per period unit during which the machine can operate, excluding planned downtime.
The time during which the machine is powered on for production.
Availability loss is included.

Operation time

The remaining time after subtracting availability loss from the planned operating time.
Performance loss and quality loss are included.

Downtime
(Availability loss time)

Loss time caused by small stops during the planned operating time.
Times required for warming up, process (operator) wait, failure, repair, unplanned power outage, setup, adjustment, etc.
are included.

Performance loss time

Loss time caused by decreased performance of the equipment such as idling, minor stoppages, reduced speed.

Quality loss time

Loss time caused by rework such as rectification.

Cycle time

The time required to produce one production unit (e.g. process, machining program).

(*1) It is calculated with the following formula in NC Machine Tool Optimizer.
Utilization [%] = operating time + sum of operating status time x 100

(*2) It is calculated with the following formula in NC Machine Tool Optimizer.
Availability [%] = Z run time + X operating time x 100

Other Terms
Terms Description

An abbreviation for Message Queuing Telemetry Transport.

MQTT MQ Telemetry Transport is a lightweight message queuing protocol using TCP/IP, publish-subscribe pattern. MQTT re-
quires a message broker (MQ server). Clients can receive the messages selectively.
RDBMS (Relational Database Management System) is a software that manages a relational database (RDB) in a compre-

RDBMS hensive way. RDB manages data in a table structure. SQL is the standard programming language used to access the da-
tabase.
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1 OVERVIEW

NC Machine Tool Optimizer is a software that collects operation information from CNC machine tools and peripheral devices
and uses various data from the production site for the visualization of operation status and data for analysis.

NC Machine Tool Optimizer can be used in the following situations.

- Improving the operation ratio for overall optimization

- Improving the production site for increasing productivity

NC Machine Tool Connector supports various communication protocols and can be used to connect and collect operation
information from various equipment from any manufacturer at the production site. The collected operation information can be
used to analyze the operation status.

[Outline of system configuration]

NC Machine Tool Optimizer be -

(this product)
—

_
>
NC Machine Tool Connetcor . Data-

Data collection software base

Mitsubishi Electric
API library

MTConnect OPCUA |
communication communication

MTConnect Agent
(OSS/third-party | ©OPCUA
product) §erver

Col- [Third party product]| (third-party

lected | MTConnect Adapter| Product)

data —
Custom API API communica-
communica- Collected data tion for each
tion company

.

Machine tool with Machine tool with
Mitsubishi Electric CNC third-party/Mitsubishi Electric CNC
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2 SYSTEM CONFIGURATION

2.1 Connection Configuration

Refer to the following for an example of the connection configuration between devices.
[T NC Machine Tool Optimizer (Pro/Lite) Install Manual

Configuration for monitoring plants

You can monitor the machines in a plant other than the base plant remotely on the Plant machines overview screen and
Operating status overview screen of the base plant by installing NC Machine Tool Connector and PostgreSQL on a separate
computer from the one with NC Machine Tool Optimizer in addition to setting up the database, etc. and then connecting it to
the network.

(1) For information on how to set the database for a plant, refer to the following manual.
[ ] NC Machine Tool Optimizer (Pro/Lite) Install Manual

(2) Use a secure network such as a dedicated line for the connection between plants.

(3) In Pro version (*1), a maximum of seven plants which is connected a maximum of 210 units (*2) can be monitored

(visualized) the machine operating status.

(*1) In Lite version, a maximum of one plants which is connected a maximum of 10 units can be monitored the machine
operating status.

(*2) 210 units can be connected when a maximum of 7 plants is connected which is configured by 30 units per one
plant. Machine operation data can be collected up to 30 units. Multiple machines with different communication
method can be connected within the maximum number as shown below.

- A machine using Mitsubishi Electric Custom API library (max. 30 units)

- A Mitsubishi Electric machine using MTConnect communication (max. 30 units) (max. 10 when using Optimizer
Setting Tool)

- Other manufacturer's machine using MTConnect communication (max. 10 units) (*3)

- Other manufacturer's machine using OPC UA communication (max. 10 units)

(*3) Other manufacturer's product may be restricted the maximum number. Note that the other manufacturer's machines
with different communication method may not be connected.

Base plant [ Other plant 1 |

Base plant 1 |

|

| = ——

| [NC Machine Tool

i Connector e Ethernet
i

|

— ==

|NC Machine Tool Optimizer MELIPC or industrial PC

MELIPC or industrial PC : |____(generalpurpose) __  _ __ __ _ ______. _|
(general-purpose) Max 30 units .
IV Attt g phueput AR SRRt el - .
.

Base plant 2 | I Other plant 5 | T T T T T T

Ethernet Ethernet

NC Machine Tool - :
Database Connector Max 30 units

NC Machine Tool

Database | |Connector Max 30 units
MELIPC or industrial PC MELIPC or industrial PC
[ (general-purpose) . ___. _ |____(general-purpose) 1
L o e o e _
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(4) NC Machine Tool Optimizer can be installed in multiple plants as shown below. Note that the following restrictions apply.
- Alicense is required for each NC Machine Tool Optimizer
- NC Machine Tool Connector MQTT communication can only communicate with one NC Machine Tool Optimizer

Base plant |

14

Base plant |

BN C Machine Tool Optimizer

NC Machine Tool

Connector
MELIPC or industrial PC
(general-purpose)

Other plant 1 [~

NC Machine Tool Optimizer

NC Machine Tool

Connector Database

Other plant 2

Ethernet

£

‘Max 30 units

Database

NC Machine Tool
Connector

i

Max 30 units

Ethernet

l (general-purpose)

! MELIPC or industrial PC

Other plant 6

MELIPC or industrial PC
(general-purpose)

Ethernet

)

Max 30 units
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2.2 Product That Can Be Connected

When connecting an MTConnect-compatible machine

If an MTConnect-compatible machine is connected, the following software is required.
For information about the machines that can be connected by NC Machine Tool Optimizer, refer to NC Machine Tool
Optimizer Supported Machines.

(1) MTConnect agent
The following is the MTConnect agent recommended for NC Machine Tool Optimizer.

Recommendation

Use MTConnect agent when connecting an MTConnect-compatible machine that cannot be connected using Mitsubishi Electric Custom API library.
m Reference link

C++ Agent issued by MTConnect Institute (Ver1.3.0.17 or newer, OSS)
https://github.com/mtconnect/cppagent/blob/master/install/Windows/src/x32/agent.exe

(2) MTConnect adapter
MTConnect adapter is required for each MTConnect-compatible device to be connected.

Acquisition method

Mitsubishi Electric product: Included in MTConnect Data Collector (FCSB1810W101).
Other manufacturer’s product: Contact the manufacturer of each machine.

When connecting an OPC UA-compatible machine

If an OPC UA-compatible machine is connected, the following software is required.

(1) OPC UA server
The following is the OPC UA server recommended for NC Machine Tool Optimizer.

Recommendation

Use OPC UA server when connecting an OPC UA-compatible machine that cannot be connected using Mitsubishi Electric Custom API library.
m Products of other manufacturers whose operation has been confirmed

TAKEBISHI CORPORATION DeviceXPlorer OPC server

silex technology, Inc. FBR-100AN

2 SYSTEM CONFIGURATION 1 5
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2.3 Operating Environment

The following operating environment is required for the Machine Tool Optimizer installation.

Processor Intel Core-i3 2 cores or higher 64-bit architecture
Required memory 8 GB or more

Disk space (*1) 64 GB or more

Required external I/F RJ-45 (Communications standard: Ethernet)
Display resolution XGA (1024x768) or higher

Supports 64-bit version of the following OS.
Windows 10 Pro

0S(%2) (*3) Windows 10 Enterprise
Windows 10 loT Enterprise
Required library .NET Framework 4.5
Supported languages Japanese / English / Chinese (Simplified, Traditional) / Korean

(*1) To monitor the machines in plants other than the base plant, larger disk space is required according to the number of

plants to be connected and the number of the machines in the plants.

(*2) The following functions may not work correctly if used with NC Machine Tool Optimizer.

(a) Compatibility mode

(b) Fast user switching

(c) Windows touch or touch

(d) Hyper-V

(e) Virtual desktop

(f) Tablet mode

(9) Inactive or sleep (standby) of Windows

(h) Unified write filter

(i) A value other than 100% being set for "Change the size of text, apps, and other items" the OS version is earlier than
1703

(i) The screen resolution being changed while this software is running

(k) Multi-display being set

() Being used by an account other than a Standard user and an Administrator of Windows 10

(*3) While Remote desktop is supported, the specification is limited for the following.

16

(a) Screen update delay during monitoring or operation due to network environment (e.g. speed and load).
(b) Truncation of texts or windows due to the screen settings of Remote desktop.

2 SYSTEM CONFIGURATION
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3 SPECIFICATIONS

3.1 Product Specifications

The product specifications are shown below. For the technical data of the related products, refer to the manuals of each

product.
Function classification .
Details
Level 1 Level 2 Level 3
Connected Number of connectable units (Pro) 210/ (Lite) 10 (*1)
machine Machines that can be connected Refer to "NC Machine Tool Optimizer Supported Machines" on the next page.
Supported version MTConnect Ver.1.3.1
MTConnect
Agent (for reference) CppAgent issued by MTConnect Institute (Ver1.3.0.17 or newer) (*2)
Communica- OPC UA Supported server OPC UA szrv(;er products of other manufacturers (OPC UA Ver.1.03 or newer
tion specifica- recommended)
tions Supported version Protocol Ver.3.1.1
MQTT
Broker Eclipse Mosquitto 1.3.5
Database PostgreSQL Ver.16 / SQL99

Logging spec-

Collected data

Mitsubishi
Electri 30
Number of data ectric
((:,%")ed'on settings Other manu- 10 (Max number of connections via MTConnect agent)
facturer 10 (Max number of connections via OPC UA server)
Number of ma- "\E/llitSLtjpiShi 1
chines connected ectric
pe{fdata collection | 4 ar manu- 5
setting facturer

Supported data type

UInt16, Int32, String, Boolean

ifications
Character code UTF-8 (String type)
) 500 ms or longer (needs to be modified according to the configuration and the
Collection Interval
data to be collected)
Number of operating states 5
NC operation mode 3
Custom setting
Number of part systems supported 3
Number of operation detail states 7
Number of plants monitored 7 (*4)
Number of machine groups 5 (Max 6 units per group)
Number of moni-
toring settings (*3) Pro: Max 210 (30 per plant simultaneously in plant machines overview; 15 simul-
Number of machines (machines on- | taneously in operating status overview)(*5)
ly) Lite: Max 10 (10 simultaneously in plant machines overview; 10 simultaneously
in operating status overview)(*5)
Utilization Per plant, per group, per machine
Operating status Per machine (ratios of states, time series)
Monitoring Monitoring dat
function onitoring data Operating detail status Per machine

Production results

Number of parts produced (per machine)
Production progress rate (per plant, per machine)

Custom setting

Machine information

Machine name, machine description, machine image registration

Group information

Group name, group description, machine enroliment

Plant information

Plant name, plant description, plant image registration

Operation information of machines
in the plant

Production progress rate, number of parts produced, name of running program,
total run time, total operating time

3 SPECIFICATIONS 1 7
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Function classification

Details
Level 1 Level 2 Level 3
Utilization, operating status Per plant, per group, per machine
Utilization ranking Within the machines in the plant, within the group
Availability Per machine
Availability ranking Within the machines in the plant
Data to be aggre-
gated Cycle time (CT) Per machine
Aggregate
function Line balancing Cycle time of each machine in the group
Machining details NC status, operation mode, machining program name, number of parts pro-
duced
Operation detail time Per machine (ratios of states, time series)
Fixed period Past month, past week
Aggregate unit
Custom period Max 30 days
Elg?en dis- Supported language Japanese, English, Chinese (Simplified, Traditional), Korean

*1) The number of machines per NC Machine Tool Optimizer license
*2) Any MTConnect-compatible agent, not limited to CppAgent, can be used for connection.

*4) Up to 6 remote plants can be set in addition to the base plant.

(
(
(*3) Per NC Machine Tool Connector license
(
(

*5) In NC Machine Tool Optimizer Pro, a maximum of 30 machines can be displayed simultaneously in the Plant machines
overview screen, and a maximum of 15 machines can be displayed simultaneously in the Operating status overview
screen.

In NC Machine Tool Optimizer Lite, a maximum of 10 machines can be displayed simultaneously in the Plant machines
overview screen, and a maximum of 10 machines can be displayed simultaneously in the Operating status overview
screen.

1 8 3 SPECIFICATIONS
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NC Machine Tool Optimizer Supported Machines

NC Machine Tool Optimizer is for the machines that can be connected using NC Machine Tool Connector.
The machines that can be connected by NC Machine Tool Optimizer are shown below.

mmunication . Manuf: r-
& unicatio Machine type anufactu Supported product
protocol er
M800V/M8QV Series
M800/M800LUC Series/E80 Series
Custom API C80 Series (*1)
CNC M700V/M70V/M700/M70/E70 Series
Mitsubishi M700UM/M700BM Series
Electric
M700LC Series
Processing machine
(EDM, laser processing MTConnect/OPC UA-compatible model
machine)
MTConnect CNC machine tool fOEltCrltj;en:anu- MTConnect/OPC UA-compatible model
or
OPC UA CNC controller Other manu- MTConnect-compatible model
facturer For details, contact the manufacturer of the product.
Mitsubishi
Electric . .
Others Other manu- Ethernet-incompatible model
facturer

(*1) Can only be connected to the LAN interface on the C80 unit side.
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3.2 Operational Specifications

Behavior at application startup

Messages at startup

NC Machine Tool Optimizer requires the setting up of an application and a database. If they are set up using different versions
of installer, the following messages may appear when the application starts up.

If the following messages appear immediately after NC Machine Tool Optimizer starts up, press OK to terminate the
application. In this case, refer to the following manual to review the setup procedure.
[TINC Machine Tool Optimizer (Pro/Lite) Install Manual

(1) Failed database connection
Review the setup procedure by referring to the procedure (Chapter 6) of the following manual.

E Error - NC Machine Tool Optimizer s

‘6 Unable to connect to the database.
Check the database connection settings.

(2) Incorrect database setup
Review the setup procedure by referring to the procedure (Chapter 10.3) of the following manual.

Error - NC Machine Tool Optimizer X

'Q The database format is incompatible with the software version.
Check the setup procedure.

(3) Exceeding of the maximum number of machines
If the total number of machines registered for all plants exceeds the maximum number of machines allowed across all
plants, the following message appears. (Lite version: 10, Pro version: 210)
Review the setup procedure by referring to the procedure (Chapter 11.3) of the following manual.

Error - NC Machine Tool Optimizer *

‘6 Up to 10 machines can be added.

[C-INC Machine Tool Optimizer (Pro/Lite) Install Manual
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Respond to errors

Database access error
If a database access error occurs while the application is in use, such as no response from the database, the following
message appears. If it persists, refer to Chapter 14 of the following manual.
[INC Machine Tool Optimizer (Pro/Lite) Install Manual

(1) During screen update (when manually refreshing the Plant machines overview screen)
If the following message appears, check the state of the database.

Error - NC Machine Tool Optimizer ps

The database could not be accessed.
| | Check the status of the database.
(2021/05/11 09:41:15)

(2) During save operation
If database access fails during the save operation to the database when adding, deleting, and modifying the setting of a
machine, group or plant, the following message appears. Check the state of the database and try again.

Error - NC Machine Tool Optimizer K

The save process was canceled because the database could not be

'Q accessed.
Check the database status and try again.
(2021/05/11 09:51:34)

If the following message appears, press the [OK] button. The application is automatically terminated. Check the state of
the database and restart the application.

Error - NC Machine Tool Optimizer hat

The application will be closed because an error occurred during the

‘e save process.
4 Check the status of the database and restart the application.
(2021/05/11 09:54:00)
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Operating status indicator of connected machine

NC Machine Tool Optimizer indicates the operating status of the machine in the Machine view in the Operating status

overview screen via MQTT data communication.
The figure below shows the location of the operating status indicator and the colors for the operating states.

Machinel Py ||

Utilization Utilization

oIeoEll §rz22 18758 boow sohw  ndw  mobm  ooom)
Production Details
Operating state Color
No data Blue
Running Green
Stopping Yellow
In alarm Red
In standby Light blue
Power off Gray
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4 FUNCTIONS

A list of the functions of the screens in NC Machine Tool Optimizer is shown below. For details of each screen, refer to the
following pages.

Function

Screen

Function classification

Outline

Plantmachines
overview
screen

(1) Plant monitoring settings

Add plant, set plant information, set reference of plants other than the base plant

(2) Operation summary view

View the current day’s utilization, operating time and percentage of completion per plant and per
machine in the plant

Operating sta-
tus overview
screen

(1) Machine settings, group settings

Register, delete and edit machines and groups to be monitored. Operating status setting.

(2) Machine list view

View the operating status of the machines and groups to be monitored in a tree view

(3) Machine operation monitoring (real-
time)

View the current day’s machine donut chart and operating status time series

(4) Machine operating status view

View the charts of machine utilization over a specific period by plant and by group

Operating de-
tails screen

(1) Period total view

View the percentages of operation detail states over the specified period in a donut chart

(2) Daily details

View the change in the operation detail status over time in a Gantt chart

View the total times of the operation detail states

(3) Machining details

View the change in the machining-related data over time

Production re-
sults screen

(1) Period total view

View the total production results over the aggregation period

(2) Production result timeline

View the planned and actual production for the planned production period in timeline charts

(3) Machining details

View the details of actual daily production for the aggregation period

Achievement
output screen

(1) Production results aggregation and
output

View the production results summary of the machines in the plant over the aggregation period
and export the data to a CSV file

(2) Operation aggregation and output

View the operation summary of the machines in the plant over the aggregation period and export
the data to a CSV file
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4.1 Operating Status Monitoring

Plant machines overview screen

The Plant machines overview screen displays the summary of the operation of the machines in each plant. You must add
plants to be monitored in this screen and register machines for each plant in the Edit machine screen.
The base plant (Plant name: Plant 1) is added by default.

The following shows the layout of the Plant machines overview screen.

(b)
(@ © (@ d

/
B AC Mac nETDD\OpIimiz}/ / () -\o x
©) W ™ / ) 0 Operating status st ©
Plall'l \ﬁ ne screen

(2)
Work-in-progress rate (|) Production results (k)

0.0% 1080

NO IMAGE

Work-in-progress rate Production results

0.0, 72

Machine4 Machine5 Machine6

W Oato%m

Work-in- pmgn!ss rale Production results Work-in- pmgress rale Production results
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The following describes what you can view and operate in the Plant machines overview screen.

You can register the plants to be monitored and modify the settings from the menu. When a plant is added, a new plant

Menu area tab is created. You can use the tabs to toggle which plant is displayed.
You can view the operation summary (the current day’s utilization and percentage of completion) of the plant that you
Plant view selected to display using the plant tab. You can specify in the Edit plant screen which plant information to be displayed

(plant name, short description, image). For information on how to edit and set plant information, refer to "Edit plant
screen" (Chapter 4.1). You can open the Operating status overview screen by pressing the Operating status list button.

Plant machines overview

You can view the following operation summary of the machines registered for the plant.

- The current operating status, the machine image, and the operating status donut chart of each machine registered in
the Edit machine screen
- The current day’s percentage of completion, the number of parts produced, the name of the running program, the cur-
rent day’s run time and operating time are displayed depending on the settings in the Edit plant screen

For details on the Edit plant screen, refer to "Edit plant screen" (Chapter 4.1). For details on how to register and edit
machines in a plant, refer to "Edit machine screen" (Chapter 4.1).

Display items

The following table describes what is displayed in the Plant machines overview screen.

Position Display items Description Remark
- Add plant
(a) | Setting menu - Plant setting
- Display setting For details on how tp operate ea}ch menu, re-
fer to "Menu operations" (described later in
- Switch language (English / Japanese / Korean / Chinese (Simpli- | this chapter).
(b) | Help menu fied/Traditional))
1) - Software version
Menu area } -
You can switch the plant to display. Each plant tab shows the op-
eration summary of the machines in the plant. .
() Plant tab The plant tabs are arranged in the order that they are added. You One plant tab is added by default.
cannot change the order.
Operating status ) ) ) For details, refer to "Operating status over-
(d) list button This button opens the Operating status overview screen. view screen” (Chapter 4.1).
(e) | Plant name Displays the plant name. - If the size of the registered image is small,
the image is aligned to the bottom right of
f) Plant description Displays the short description of the plant. the image area.
- For information on how to register and edit
(@) | Plantimage Displays the image of the plant. plant information, refer to "Edit plant
screen” (Chapter 4.1).
. Displays the current day’s percentage of completion of the plant.
(h) Y;/ferk IN-Progress | rhe percentage of completion of a plant is the average of the per-
centages of completion of all machines in the plant. - The percentage of completion of a plant is
@) the average of the values of all machines in
Plant view Production re- Displays the current day’s number of parts produced in the plant. the plant.
(i) sults The number is the sum of the numbers of parts produced by all ma-
chines in the plant.
) Refresh button You can refrgsh the contents in the plant tab to see the most cur- Only the contents in the selected tab are up-
rent information. dated.
You can toggle between ascending and descending sort orders for
(k) | Sort button the utilization of the machines in the plant. As you press the button, | Inthe case of no sort order, the data is shown
the sorting order cycles through no sort, descending, and ascend- | in the order the machines were registered.
ing.
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Position Display items Description Remark
0 Plant machine Displays the overview of the operation summary of each machine "I)'g.;:;.mber of machines that can be dis-
overview in the plant. Pro: 30, Lite: 10
(m) | Machine name Displays the names of the machines in the plant. - If the size of the registered image is small,
the image is aligned to the bottom right.
o . . o - For information on how to register and edit
(n) Machine image Displays the images of the machines in the plant. machine information, refer to "Edit ma-
chine screen" (Chapter 4.1).
The currentday's | Displays the current day's percentages of operating states of the
(o) ;pacgme lt.ltltlzar; Lnacyhm?l'm a dor)u? c(?.artt. Ig the hole of the donut chart, the current For details on the calculation of utilization, re-
lon donut cha ay’s utilization is indicated. fer to "Operating status specification" (Chap-
3) ®) Machine operat- The border color changes according to the current operating status ter 4.1).
Plant ma- p ing status of the machine.
Osznie:w ) Custom display - For information on how to set display data
q data 1 and on display conditions, refer to "Edit
plant screen" (Chapter 4.1).

- When only the 'Running' state is set as 'Op-
eration' in the operating status setting tab
in the Edit plant screen, (4) and (5) show

Displays the current day's operation data selected in the Edit plant the same value.

) screen. (*1) - If the number of parts produced exceeds
o Custom display the maximum number allowed for aggrega-
data 2 tion, the production results and percentage

of completion are shown as "---". In this
case, the production results (i) is the sum of
the numbers of parts produced by the ma-
chines excluding those of the machines ex-

ceeding the upper limit.
(1)
Caption Description Unit
The current day's percentage of completion of the machine
(1) Work-in-progress rate The current day’s number of parts produced + (Number of parts planned + Number of days | %

in the planned production period)

N/A

(2) Production results The current day's number of parts produced by the machine

3) Program name The number of the program that is running
9 Only for O numbers, 9 digits from the beginning is displayed data.
. N The current day's accumulated operating time of the machine

“ Daily total operation time The time is displayed as "hh:mm:ss".

) Daily total power on time The current day’s accumulated operating time of the machine

The time is displayed as "hh:mm:ss".
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Menu operations

The following describes the menu items in the Plant machines overview screen.

Menu item

Function outline Remark

(1) Add plant

Select this menu to display the Add plant screen. When a plant is
added, a new plant tab is created in the Plant machines overview
screen.

To delete added plants, use the Plant setting menu.

Only plants other than the base plant can be
added.
Up to 6 plants can be added.

Select this menu to display the Edit plant screen. The Edit plant

Setting (2) Plant settin screen allows you to edit plant information and delete plants. The | For details on the Edit plant screen, refer to
9 registered information is shown in the plant view in the Plant ma- "Edit plant screen" (Chapter 4.1).
chines overview screen.
(3) Display settin Set the auto-update interval for the Plant machines overview
piay 9 screen.
|(4) Switching display Set the display language. Default setting is English.
Help anguage

(5) Software version

Displays the Software version screen.

(1) Add plant

The operations in (i) to (iii) below describe how to add a plant by using menus.

(i) Select the [Setting] - [Add
(figure below).

(i) Enter the plant name ((a)

(iii) When the plant has been

plant] menus in the Plant machines overview screen to display the Add plant screen

in the figure below). Then press the Register button ((b) in the figure below).
successfully registered, close the Add plant screen. A plant tab is added to the Plant

machines overview screen.
(For information on how to edit the information of the added plant, refer to "Edit plant screen" (Chapter 4.1).)

B Add plant >

Plant name

— (a)

Register Cvel

Precautions

(b) (c)

- If the maximum number of plants are already registered when the menu is pressed, an error message appears. Delete

plants before adding the plant.
- Each plant name must be unique.
appears.

If the plant name already exists among the registered plant names, an error message

- If the total number of machines registered for all plants exceeds the maximum number of machines allowed across all
plants, an error messages appears. (Lite version: 10, Pro version: 210).

Position Setting item Function outline
- Set the plant name to add.
@) Text entr Plant name - The plant name can be up to 32 characters long. (Regardless of whether they are half-width [single-byte] or
y full-width [double-byte] characters)
- Up to 6 plants can be added. Each plant name must be unique.
(b) Register This button adds a new plant tab with the name specified in (a) to the Plant machines overview screen and
Operation 9 closes this screen. (The added plant tab is not selected after this operation.)
button
(c) Cancel Discards the settings and closes this screen.

(2) Plant setting

Select the [Setting] - [Plant setting] menus in the Plant machines overview screen to display the Edit plant screen, where

you can edit plant information.

For information on how to edit plant information, refer to "Edit plant screen" (Chapter 4.1).
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©)

Display setting
The operations in (i) to (iii) below describe how to set the auto-update interval for the Plant machines overview screen by
using menus.

(i) Select the [Setting] - [Display setting] menus in the Plant machines overview screen to display the Plant Information
Updating screen (figure below).

(i) Enter the Auto update interval ((a) in the figure below). Then press the Register button ((b) in the figure below).

(iii) The plant view and plant machines overview in the Plant machines overview screen are automatically updated at
the registered interval. (Only the selected tab is updated.)

B’ Plant Information U... - O ot
/ (a)
Auto update interval 0 | zec
Register Cancel
(b) (c)
Position Setting item Function outline
- Specify the auto-update interval for the Plant machines overview screen (the plant view and the plant ma-
T Auto update chines overview) in seconds using a half-byte integer.
@) extentry interval - The value must be "0" or "between 10 and 300". (In increments of 10 seconds, default value: "0")
- When "0" is set, auto-update is not performed.
(b) Operation Register This button commits the auto-update interval specified in (a) and closes the screen.
(c) button Cancel Discards the settings and closes this screen.
Precautions

- If a database connection error occurs while the Plant machines overview screen is being automatically or manually updated,

(4)
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an error message may appear. In this case, the screen is updated after database connection is restored.

Switching display language

You can switch the application display language between English, Japanese, Korean, and Chinese (Simplified,
Traditional) from the [Help] - [Language] menus in the Plant machines overview screen. (Default: English)

After changing the display language setting, NC Machine Tool Optimizer needs to be restarted. The language used in
some Windows-specific screens such as calendar and file selection dialog follows the language setting of Windows.
Even after the display language is switched, the language that the data collected from machines is in remains the same.
For details on the data to be collected, refer to Chapter 11.1 of the following manual.

[LI_] NC Machine Tool Optimizer (Pro/Lite) Install Manual

Software version
Select the [Help] - [Software version] menus in the Plant machines overview screen to display the Software version
screen.
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Edit plant screen

(1) Screen overview

The Edit plant screen allows you to edit the settings of the plants registered from the Add plant menu.

To display the screens below, first select the plant tab of the plant for which you want to edit the settings, and then select
the [Setting] - [Plant setting] menus in the Plant machines overview screen. While this screen is open, auto-update for
the Plant machines overview screen is not performed.

B edit plant bl EH Edit plant X
Edit plant Edit plant
/ (a)
Plant name |planta (b) Plant name | pjanta
g
Description [Plamt1] — () Description |Plamt1
P
Clear Clear
Plant image| Plant image|
| | —(d)
R
NO IMAGE el NO IMAGE
/
Selact Select
Clear Clear
Image size: 160 x 70 pixels (w x h) \ Image size: 160 x 70 pixels (w x h)
(f)
OP status setting | Plannable time | Custom settings OP status setting | Plannable time | Custom settings
OP status name OP / Non-OP Production plan import setting
Running Operation b s B tn Y
Stopping Mon-operation -
In alarm onaopeagin (9)
In standby Operation v
Power off Non-operation ¥
No data Non-aggregate ¥ (i) 1)) (k 0}
[[] Do net include operating status set to yon-aggregate in/the ca\culatmr/
/ Register Delete Cancel Register Delete Cancel
/
(h)
Ed Edit plant X
o P
Edit plant
Plant name |plantA
Description |Plamt1l
Clear

Plant image|

NO IMAGE

Select
Clear
Image size: 160 x 70 pixels (w x h)
OP status setting | Plannable time | Custom settings
Custom data 1
Custom data 2 Production results
Register Delete Cancel
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Edit plant X
Edit plant

Plant name pjant 2

Description

Clear

Plant image|

Select

Clear

Image size: 160 x 70 pixels (w x h)

Plants v l\

OP status setting | Plannable time | Custom settings (0)

| OP status name OP / Non-OP

[] Do not include operating status set to non-aggregate in the calculation.

In the Edit plant screen, you can do the following tasks.

Edit plant information

Set the plant name, the short description, and the plant image of the base plant.

Delete plant information

Delete a plant other than the base plant added in the Add plant screen. The corresponding plant tab in the Plant ma-
chines overview screen is deleted.

Configure settings for collecting ma-
chine data

To refer the setting information and machine operation data of a plant other than the base plant, configure database
settings for the plant. Then set the plant name referred in the Plant machines overview screen and Operating status over-
view screen.

(This setting is not required when editing the base plant information.)

For information on how to set the database for a plant, refer to the following manual.

[ _INC Machine Tool Optimizer (Pro/Lite) Install Manual

Configure settings for displaying
machine data

You can select and set which data to be displayed in the Plant machines overview screen as the current day's operation
data of each machine.

Set production plan information

You can configure settings for referring an external file (CSV) for planned production.

The CSV file with the most recent date in the selected folder is applied as the production plan. (If there is more than one
file with the same most recent date, the one that is the first in the list of the file names in descending alphabetical sort
order is selected)

If the file is not a production plan CSV file, an error message appears.
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(2) Setting item
The following table describes the settings in the Edit plant screen.

Setting ne-
cessity for
No. Item each plant Function outline Remark
Bas | Oth-
e er
- Select the text field and enter the plant name to register. o )
- The plant name can be up to 32 characters long. (Regardless of whether they The plz_ant name is dlsplayed_ in the
Plant are half-width [single-byte] or full-width [double-byte] characters) plant view in the Plant machines over-
(a) name o o ; o N view screen and the machine tree
- Other plants can be edited by selecting "(o) Plants". view in the Operating status overview
- You cannot set a plant name that is used as that of the base plant or another | screen.
plant.
- Select the text field and enter the description of the plant. o )
Plant de- - The plant name can be up to 64 characters long. (Regardless of whether they The plant (_:Iesc_rlptlon 1S dlsplaye_d n
(b) o o o . : . the plant view in the Plant machines
scription are half-width [single-byte] or full-width [double-byte] characters) :
- ) overview screen.
- Other plants can be edited by selecting "(o) Plants".
(c) Clear o o This button clears the entry in "(b) Plant description". The |qf0rmat|0n registered for the
plant is not deleted.
Plant i - The Select button launches the image file setting dialog. Specify the path to | The plant image is displayed in the
(d) agzn im- ° ° the image file to set the image. plant view in the Plant machines over-
- When not set, no plant image is displayed. view screen.
- When an image is set, the image is displayed in the "(d) Plant image" area. . o
) . ) . . ) The base image size is 160 (H) x 70
(e) Select o o - Image files with the .bmp, .jpg, .png or .gif extension can be registered. (V) pixels
- Other plants can be edited by selecting "(o) Plants". '
) Clear o 5 This button hides the preview of "(d) Plant image" and the plant image is not
set.
- The default value for the states other
than 'Running' is 'Non-operation'.
- For details on the calculation of utili-
zation, refer to "Operating status
specification" (Chapter 4.1).
- If the setting is changed from 'Oper-
Select either 'Operation’, ‘Non-operation’, or 'Non-aggregate' for each operat- |  ation" to ‘Non-operation® or from
ing state. Non—operat[on to Nop—aggregate,
After changing this setting, check the operating status settings for each ma- the_change N agtomahcally reflect-
chine. ed'ln th.e operating status of the ma-
(9) OPMNon- | ° The value you set determines how the utilization is calculated for the plant. (*1) | ~ chines in the plant. If necessary, set
OP setting the operating status for each ma-
Operation: The state is counted as operation time. chine again in the Operating status
Non-operation: The state is not counted as operation time. s?tﬁ'ng screen.
Non-aggregate: The state is not factored in the utilization calculation. - If itis expected for the 'In standby’
'Stopping' or 'In alarm' state to be
long because of holiday or overnight
operation, set the states other than
'Running' as 'Non-operation' or
'Non-aggregate', not as 'Operation'.
Otherwise the utilization and avail-
ability will not be useful indicators.
Non-ag- - If this check box is ticked, the states set as 'Non-aggregate' in the OP/Non- Thi ) |
gregate OP setting are not factored in the calculation of utilization o the ratios of the | - 11iS setting does not apply to aggre-
(h) data ex- o o operating states. gation in the Operating details
clusion screen.
seuttilng - This setting applies to all machines registered for the plant.
The machines in the base plant to be
Q) Register o o This button registers the plant information configured in the screen and closes | monitored must be registered sepa-
9 the screen. rately. Refer to "Edit machine screen"
(Chapter 4.1).
- Deletes the tabs of the plant other than the base plant. (Monitoring is can-
i Delete x o celed, but data is not deleted). The base plant cannot be deleted.
(1)
- When a plant is deleted, the selected plant tab is deleted.
(k) Cancel o o Discards the settings and closes this screen.
- To set a production plan individually
. . . o for each machine, refer to "Edit ma-
- Specify the folder from which the production plan CSV file is imported as a . W~
common setting for the plant. chere Screeh (Chapter 4.‘1 ).
- Press the Import button to launch the browse for folder dialog. Select the fold- | ~ ':grrér:fgfnartclu%zgt?ot:eIZitt(ljnSgVafr;lis
Produc- er and close the dialog. The path to the selected folder is automatically dis- ., p tonp o
) . refer to "Production plan setting
(0] tion plan o o played in the text box. (Chapter 4.2)
setting - The CSV file with the most recent date in the selected folder is applied as the | You cannot- sét a path that contains
production plan. (If there is more than one file with the same most recent more than 247 ch‘;racters (A dou-
date, the one that is the first in the list of the file names in descending alpha- . y
betical sort order is selected) ble-byte character is counted as one
character. The drive letters (C:\,
etc.) are included in the word count.)
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Setting ne-
cessity for
No. item | each plant Function outline Remark
Bas | Oth-
e er
- For the data to display in the screen,
you must configure the data collec-
tion settings for the operation data
Custom required. The information on how to
(m) data 1 o o set collection can be found in the fol-
lowing manual.
Select which data to be displayed as custom display data 1 and 2 in the Plant m NC Machine Tool Optimizer
machines overview. You can choose from the list of the following data items. (ProlLite) Install Manual
(*2) (Refer to "Display items" in "4.1 Plant machines overview screen")
- For information on the OP/Non-OP
setting, refer to "Edit plant screen”
Custom (Chapter 4.1).
(n) d o o i .
ata 2 - For information on how to set the
production plan, refer to "Edit ma-
chine screen" (Chapter 4.1).
- Select the plant name of a plant other than the base plant to be referred. The
"(a) Plant name", "(b) Plant description”, "(d) Plant image", "(g) OP/Non-OP | You need to set a database for each
setting" of the selected plant are automatically set and can be edited. plant separately. Refer to the following
(0) Plants (*3) | x o - You cannot select the same plant name for multiple plants to be added. for details.
[ T INC Machine Tool Optimizer
This item can be set only when editing a plant other than the base plant. This | (Pro/Lite) Install Manual
item is not displayed when editing the base plant.

(*1) Depending on the value set in the Edit plant screen, the values that can be set in the Operating status setting screen for
the state are limited.

(o: Can be set x: Cannot be set)

Whether value can be set in Operating status setting screen
Value set in the Edit plant screen

Operation Non-operation Non-aggregate

Operation o o o

Non-operation x o o

Non-aggregate x x o

(*2)
Data name
Data item Data required For machines with multiple part

systems, the data for only one part
system can be displayed.

Production results

(1) | Work-in-progress rate The production plan (target quantity, period) must be set separately. PartCount_1
(2) Production results Production results PartCount_1
3) Running program Running program PrgMain_1
(4) | Daily total operation time 'Running' state Any

Operating status
(5) Daily total power on time The states that are set as 'Operation’ in the OP/Non-OP setting in the Edit Any
plant screen must be collected. (e.g. Running, In standby)

(*3) When you revise the settings in (0) Plants and register (press (i)), if the sum of the machines including those registered for
the plants exceeds the maximum number that can be added across all plants, an error message appears. (Lite version:
10, Pro version: 210)
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Operating status overview screen

The Operating status overview screen displays the operational status of the machines monitored (e.g. utilization, change in
status over time) based on the data collected from the machines. What is to be monitored can be set for each machine or for
each machine group.

(3-1 ) 3 NC Machine Tool Optimizer (g) (h) — u] %
Setting  Help (1 )
=, . - N
.‘J :‘Macmr::; = | i SR AR (e) (k_2) & Achievement outputf 1@ List of Plarlt’; |r2|ad|ms
JDW” base Date range of aggregation / (n) (* )\ ( _\) (3)
b)— e (Past week ()Past month @ Custom From: | 2024/04/01 53] | ~ To: [20a/04/15[7] | perioey_15DaysUtilization - ate
Aggreg:
I u— (I)“ Utilization (%) Utilization (%) N hygmup(%) m BT
(J I;\Y\:.lonm:':qg ENCO1 (4)
‘ vl mco:
In standb
NO IMAGE l B ovier ot mcos (m)
No data =
(c) (r)
Utilzation Line balancing in group (%)
Group3
-MTCO3 (5)
-MTCO4 I I I
-MTCOS
(d) MTcos
Utilization c%) . Today (%) Today (time series) \“I 6
(a-2) MTC03 - (U 1) ( )
a- zaon zavor
5 (t) (u- \ v) Production Details
4 [l other base / /
“ lw Availability (%) ~ Today (%) Today (time series) (X) (y)
mico —
Usizstan
Production Details.
Display items
Position Contents Remark
(1) | Menu area - Menu operations are

not available for other

- The menus and icons for operation (add, delete and edit machine groups and machines in the base plants that have not

plar'cl) for tge :t('Z) Machine tree view" are displayed. been selected as a
(a) Menu (Setting) plant to be referred.
(b) Menu (Help) (Refer to "Edit plant

(c) Menu icons (Add machine ( &3 )/Delete ( @ ), Add group (| ) /Delete (I &), Update (5 )) screen”)

The machine groups and machines you added appear in the Machine tree view.

- For details on each op-
eration procedure, re-
fer to "Menu
operations" (de-
scribed later in this
chapter.)

- When the Update icon is pressed, information about plants, machines and groups are updated, but ag-
gregated results such as utilization are not updated with the latest data. Press the Aggregate button (f-2)
separately to perform aggregation for the period.

@

-

Machine tree - The list (the names and monitoring statuses) of the groups and machines that you can select to monitor

view are displayed in the tree view. The machines in a group appear in a hierarchical view.

- Double-click a group or machine to display its operation summary (utilization, the current day’s utiliza-
tion, change in operating status over time) in the "(5) Group view" or "(6) Machine view". Multiple
groups and machines can be displayed.

- If a plant other than the base plant is being referenced according to the Add plant setting, the machine
groups or machines registered for the plant are displayed. The order of the hierarchical levels in the
tree is Plant name - (Group name) - Machine name.

- It is not possible to select multiple lines of groups and machines in the Machine tree view.

- Forinformation on how

Explanation
m Expl i to set groups and ma-

(a-1) Tree view: Expanded ( 4 )/ Collapsed ( I ) chines, refer to the fol-

- These icons are displayed at the top of the tree and at the left of machine group lines. lowing.

- Click this icon to expand/collapse the subordinate groups or machines. ((E:ﬁlt ":acziq? screen”
apter 4.

(a-2) Machine monitoring status: Displayed (€& ) / Not displayed ( &% ) "Edit%roup screen”

- These icons indicate the monitoring status of the groups and machines. (Displayed in "(5) Group view" (Chapter 4.1)

or in "(6) Machine view")
- If at least one machine in a group is being monitored, the monitoring status of the group is Monitored.
(b) Plant name
- Displays the name of the registered plant. Up to 7 plants can be registered.
(c) Machine group name ( )
- Displays the registered name of the group. Up to 4 groups can be registered.

(d) Machine name (=)

Displays the registered name of the machine. The maximum number of machines that can be registered
(across all plants) Pro: 210 Lite: 10
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Position Contents Remark
(3) | Aggregate oper- | Specify the period over which actual operation data (utilization chart and pareto chart) is aggregated to
ation area be displayed in the "(4) Plant operation information view", the "(5) Group view", and the "(6) Machine
view".
u Explanation of buttons - Forthe spelcification of
(e) Period specification field the operating status,
- You can choose from among the following options: Past week, Past month, Custom range. refer to Opgratmg .
- You can set the start and end dates only when you select Custom range. (s(t:ar:;;tzgr)ic;ﬂ)catlon
- When the period is specified, the number of days in the aggregation period appears in the "Period" label. o
-The I|m|t_ for Custom range is 30 days. A long period may cause aggregation and screen display to take | _ For the specification of
a long time to complete. ;
. . aggregation for charts
(-1) Aggregation category switcher ] L including utilization,
- You can switch the data to be aggregated when (f-2) is pressed. "Utilization" or "Availability" can be se- refer to "Operation
lected. chart display specifi-
- The following charts are updated when either Utilization or Availability is selected. cation" (Chapter 4.1).
When "Utilization" is selected: (j), (k), (1), (0), (@), (u), (v), (W)
When "Availability" is selected: (j), (k), (1), (), (p), (q), (u), (v), (W) - When this screen
- The other charts are not aggregated or updated. opens for the first
- Charts (k) and (u) depend on the chart display settings. Utilization and availability cannot be aggregated time, the items other
at the same time. than the "(v) Current
(f-2) Aggregate button day’s ufilization", and
- Data is aggregated according to the category selected in (f-1). the "(w) Current day's
- When you press the Aggregate button after changing the aggregation period in (e), the actual operation olperatm.g s"tgtus |n"
- . : ’ time series" in the "(6)
charts for all machines, the monitored group and the monitored machines are updated. . -
. . o Machine view" are not
- If you set a date later than the current date as the period end date, this button is disabled. displayed until the "(f-
(9) Achievement output button 2) Aggregate button"
- This button displays the Achievement output screen. is pressed.
Refer to "Achievement output screen" (Chapter 4.1).
(h) List of Plant's machines button
- Press this button to switch the display to the Plant machines overview screen.
(4) | Plant operation m Explanation of plant display

information view

(i) Select plant

- Select the plant name to display the operation information.

- The user-specified image file (top_machine_image.png) in the "Images" folder in the folder where the
application is installed is displayed. If the size of the registered image is small, the image is aligned to
the bottom right of the image area.

m Explanation of displayed charts

(j) Status report

- Displays the percentages of the operating states aggregated for the specified period in a pie chart for
all machines displayed in the tree view.

(k-1) Utilization by machine (Availability by machine)

- Displays the machine utilizations or availabilities (up to 5 machines) in ascending or descending order.

(k-2) Ranking chart switcher

- You can toggle the ranking chart (utilization by machine and availability by machine) to be displayed.
(Default: utilization by machine)

(1) Utilization by group

- Displays the utilizations of groups in a column chart.
(Displays the group utilizations of the top-ranked groups over the specified period in a column chart)

(m) Machine/group legend

- Explains the color coding for the machines and groups.

(n) Sort

- You can toggle between ascending and descending order for the utilization and availability rankings ((k-
1), ()

(Default: Descending)

- When the exclusion
setting for the states
set as 'Non-aggre-
gate' is enabled, the
charts (j), (k) (Utiliza-
tion), and (l) display
the utilization and the
percentages of the
operating states ex-
cluding Non-aggre-
gate time. For details
on the setting, refer to
"Edit plant screen"
(Chapter 4.1).
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Position Contents Remark
(5) | Group view - For the specification of
the operating status,
. . . T . . fer to " ti
- You can view the charts (operation results, machine utilization in the group) representing the operation ;?afasospggieﬁr;;irfn"
data of the group in the base plant or another plant selected in the Machine tree view (being monitored) (Chapter 4.1)
aggregated for the period specified in the "(3) Aggregate operation area". (o) Result chart and (p) Line e
balancing are displayed only when "Availability" is selected for (f-1) Aggregation category switcher. o
- The operating states are aggregated by the following categories: "Running”, "In standby", "In alarm", - For the specification of
"Stopping", "Power off", and "No data". ﬁ]%&lllzz%atlﬁm;;t(itgsﬂs
- Up to 5 groups can be displayed at the same time. Note that if the number of machines already displayed refer to 9Operation ’
in the "(6) Machine view" plus the machines in the group you select exceeds 15, the group cannot be chart display specifi-
displayed. cation" (Chapter 4.1).
m Explanation of displayed charts . .

(0) Resullt chart - Ftor |n{otr;1mat|on on f;ow
- The operating status of all machines in the group is aggregated for the specified period and visualized 0 set the group Infor-
as a pie chart representing the percentages of the operating states. mation (name:') dis-

(Displays the total utilization of all machines in the group over the specified period in a chart view) play, refer to "Ed't
. . group screen" (Chap-
(p) Line balancing ter 4.1)
- The cycle time (availability time) of each machine in the group accumulated over the specified period is o
presented in a comparison chart. .
(q) Utilization in the group - Whe_n tf}e e)r(]clusm;n
- Displays the utilizations of machines in a column chart. setting for the states
(Displays the total utilization of all machines in the group over the specified period in a chart view) set as Non-aggre-
gate' is enabled, the
. charts (0) and (q) dis-
m Explanation of buttons play thé u)tilizati(ori and
(r) Hide group button (1. ) the percentages of the
- You can hide a group and its monitored machines in the Group view and Machine view. operating states ex-
(s) Show () / Hide (") machines in group button clutd|rt1.g No;-a%grte-ll
- Press this button to show or hide the "(6) Machine view" for the machines in the group. gate time. For detalls
on the setting, refer to
"Edit plant screen"
(Chapter 4.1).
(6) | Machine view - You can view the charts (operation results, the current day's utilization, the current day's operating time

series) representing the operation data of the machine in the base plant or another plant selected in the
Machine tree view (being monitored) aggregated for the period specified in the "(3) Aggregate operation
area".
The operating states set as "Non-aggregate" are not factored into the calculation of the current day's
utilization.

- The operating states are aggregated by the following categories: "Running”, "In standby", "In alarm",
"Stopping", "Power off", and "No data".

- Up to 15 machines can be displayed at the same time. If the number of machines exceeds 15, the ma-
chines selected in the "(2) Machine tree view" cannot be displayed.

m Explanation of displayed charts

(t) Machine image

- Displays the user-specified image registered in the Edit machine screen.

(u-1) Utilization (Availability)

- The operating status of the monitored machine is aggregated for the specified period and visualized as
a pie chart representing the percentages of the operating states. You can toggle the indicator in the hole
of the donut chart between utilization and availability.

(u-2) Result chart indicator switcher

- You can toggle between charts (utilization by machine and availability by machine). (Default: Utilization
by machine)

(v) The current day's utilization

- Displays the current day's utilization of the monitored machine.

(w) The current day's operating status time series

- Displays the current day's operating status in time series.

m Explanation of buttons
(x) Production results screen button
- This button displays the Production results screen.

(y) Operating details screen button
- This button displays the Operation details screen.

If the size of the regis-
tered image is small,
the image is aligned to
the bottom right.

For the settings of the
machine information
(name and image) to
display, refer to "Edit
machine screen"”
(Chapter 4.1).

When the exclusion
setting for the states
set as "Non-aggre-
gate" is enabled, the
charts (u) and (v) dis-
play the utilization and
the percentages of the
operating states ex-
cluding Non-aggre-
gate time. For details
on the setting, refer to
"Edit plant screen"
(Chapter 4.1).
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When you hover the mouse pointer over the utilization chart in the Group view or Machine view, the percentages of the
operating states pop up.

Utlization (%) The percentage of each

state pops up.

@ Rumning  8631%

@stopping  631% l .

Q In alarm . ~
@ In standby.

Q Power off N Today (%) Today (time series)

@ 1o data I En

filization

80.00 boooa  ioboo | :

12:00:00 18:00:00  0:00:00

The current operating status is indicated by color. Production Details
Note that if no MQTT publishing definition file is
set in the Edit machine screen, this section is
colored in blue.

Precautions

The states that are set as "Non-aggregate" are displayed in the popup even if the exclusion setting is enabled. However, their
percentages are shown as 0%.
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Menu operations

The following describes the menu items in the Operating status overview screen.

When selecting another plant that has not been selected as a plant to be referred, the menu is grayed out and cannot be
edited. Refer to "Edit plant screen" for details.

Display items

Function outline

Remark

Settin - Group setting menu - For details on the Edit group screen, refer to "Edit
9 Press this menu to display the Edit group screen. group screen" (Chapter 4.1).
Menu - Switch language (English / Japanese)
Help - Software version menu - For details on the Software version screen, refer to
Press this menu to display the software version of NC Ma- "Software version" (Chapter 4.1).
chine Tool Optimizer.
Add machine - Press this icon to display the Edit machine screen. - For information on how to add machines, refer to "m
(@) - When a machine is added in the Edit machine screen, the Add machine" in "Operation procedures" (Chapter
— machine is inserted at the bottom of the tree view. 4.1).
- Removes the machine selected in the tree view from the - For information on how to delete a machine, refer to
tree. The removed machine is not to be monitored. (Deleting "m Delete machine" in "Operation procedures" (Chap-
Delete machine a machine is only possible when the machine is selected ter 4.1).
(@) first.) - The machine cannot be deleted while the Operating
- Even when the machine is hidden, its operation data is not details screen, the Daily details chart or the Produc-
deleted. tion results screen is open.
~ L ’ - For information on how to add machine groups, refer
Menu Add Press this icon to display the Add group screen. to "w Add group" in "Operation procedures" (Chapter
Icon group - When a machine group is added in the Add group screen,
the group is inserted at the bottom of the groups in the tree 4.1)
(=) ViEV\? upisi groups - After creating a group, add machines to be monitored
’ to the group.
- Removes the group selected in the tree view from the tree.
The removed group is not to be monitored. (Deletingagroup | - For information on how to delete a group, refer to "m
Delete group . h ; ) ' )
is only possible when the group is selected first.) Delete group” in "Operation procedures" (Chapter
(Eo) - Even when the group is hidden, its machines' operation data 4.1).
is not deleted.
Refresh
(_;., ) - Refreshes the tree view.
=
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Operation procedures

m Add machine
(1) Press the Add machine icon to display the Edit machine screen.

Display the Edit
machine screen

B it machine
Edit machine ; B ——
Machine name
Description
Clear
0@ gla oispay coor [ (Select
@ &l Machine list Machine image
4 [l Planta
4 el Groupl =
Tpem 1 Clear
e M Tmage size: 160 x 70 pixels (w x )
e Data collection settings | Aggregation settings | Product plan
& Grou Database table (Data storing setting)
testt
“H L-r:L‘ [us Defintion file Select
- ‘7. Host (1P address) localnost
o ‘-. Port No. 1883
e Data topics to subscribe
Rl Groups Operating Status Setting
Register cancel

(2) After setting the necessary information in the Edit machine screen, press the [Register] button. For details on the
settings, refer to "Edit machine screen" (Chapter 4.1).
When the machine is registered successfully, the Edit machine screen is closed, and the registered machine appears in
the Machine tree view.

D it machine x| B NC Machine Tool Optimizer - o0 x
Edit machine ‘ Setting Help I,
OOl ° & Achi = =
" N & Achievement output G List of Plant’s machines
Machine rome ‘ [ Wiachine It Operating status overview
G | 4 [ planta Date range of aggregation
4 @G . R .
Opast week O)past month ®)Custom From: | 2020/08/08 [35] | ~ To: [2020/05/06 53] | Period: 30DaysAvailabilty ~ | {Aggregate
Clear
Utiization (3% utiization (%) * @) by aroup (%) @
Display color [N select PlantA v s — v aroup (%) BGroupt
Oaes Machine2
In standby Machine3
B Power off mGroup2
Select No data -eninn
Clear o (% Line balancing n group (%)
Tmage sizer 160 X 70 pinels (wx )
Dats colletion settings | Aggregation settings | Product plan
Detabase table (Data storing setting) —
testt
mart Definiton fle Select Today (%) Today (time series)
Host (1P address) localhost
port No. 1882 00000 60000 12:00:00 18:00:00  0:00:00
Dota topics to subscribe
& Production Details
Operating Status | Setting
Today (%)  Today (time series
65.97 Gonoo  soboo  1zoboo  1moboo 00000
Register Cancel ‘ Production Details

Precautions

- If the Add machine icon is pressed when the maximum number of machines in the group has already been reached, an
error message appears.

- When adding a machine, an error message is displayed when the number of machines exceeds the maximum number of
machines that can be added to a plant. (Lite version: 10, Pro version: 30)

- If the maximum number of machines that can be added across all plants is exceeded when a machine is added, an error
message appears. (Lite version: 10, Pro version: 210)
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m Delete machine
(1) Select the machine you want to delete by clicking on it.

@9 gl ) O @ s Eg 2
4 |gl Machine list 4 |8l Machine list
4 [ PlantB 4 {f§ PlantB
pl 4 Byl Groupl
Bym Machinel
Apim |V
pemm Machi

Bl Group?

| Click i

(2) Press the Delete machine icon.
When the machine is deleted successfully, it is removed from the Machine tree view.

0P ola k) - =
(!‘1\ Machine list 9@ g -
4 {ff PlantB 4 il Machine list
Click 4 @ Groupl 4 [ planta
Bpem Machinel 4 W& Groupl
e Machine2 Ay 1
e echine St Machine 2 is removed
Sl Group Byl Grou N
- W G + Wl Grou from the list

Machine7? Ty |
By Machines Ay M
Sl Groupd Byl Groupd

Precautions

- If you select the machine that is being displayed on the Operation details screen, the Daily details chart or the Production
results screen and attempt to delete it, an error message appears.

- If the Delete machine icon is pressed when no machine is selected, an error message appears.

- If the Delete machine icon is pressed when a group is selected, an error message appears.
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m Add group
(1) Press the Add group icon to display the Add group screen.

ES add group *

Group name

Register Cancel

By Machine!

&

(2) Set the group name in the Add group screen and press the [OK] button. For details on the Add group screen, refer to
"Add group screen" (Chapter 4.1).

EZ Add group X ES Add group X

Group name Group name  |Lined

Register Cancel Register Cancel

When the group is registered successfully, the Add group screen is closed, and the added group appears at the bottom
of the Machine tree view.

]
Q

90 [ Le 00§k
4 mi|Machine list 4 /gl Machine list
4 [f Planta 4 [ Plante.

A new group is
added to the list.

&pem Machine

®

If the Add group icon is pressed when the maximum number of groups in the machine list has already been reached, an
error message appears.
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m Delete group
(1) Select the group you want to delete by clicking on it.

| Click i:

=,
-

« [l Machine list
4 [l plants
4 Wl Linel
Ty Machinel

aspem Machine4
Rl Line2
e 4 Wl Line3
ZpmmMachines
Sy Mac

pam Mac
W Lined
pemMachines

(2) Press the Delete group icon.
When the group is deleted successfully, the selected machine group is removed from the Machine tree view.

Click

2

4 [l plantB
4 Wl Linel
em Machinel
Fpm Machine3
pem Machines
Bl Line2

S Lined
e Machines

00 k]

4 gl Machine list
4 [ plante
4 &l Linel
Iy Machinel
Sy Machine3
Iy Machines
W Line2
4 &Rl Line3
Iy Machines
Sy Machines
spem Machine?
Bl Lined
y=m Machines

0Ok 2

4 gl Machine list
4§ PlantB
4 Rl Linel
&y Machinel
&y Machine3
&y Machined

Group: Line3 is deleted.
The machines in the group now do
not belong to any group.

If the Delete group icon is pressed when no group is selected, an error message appears.

If the Delete group icon is pressed when a machine is selected, an error message appears.
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Right-click operation

The screen shown below appears when you select a row in the Machine tree view in the Operating status overview screen
and right-click to open the menu.

& Add machine ——— (a)
g Addgroup —— (b)
& Edit machine —— (c)

@ Delete group/machine

No. Display items Function outline Remark
Add machine - Select this menu to display the Edit machine screen. : -lt—;]ngdady rtr?aac?w(ijnz irzgr?hine is the same as
(a) (@) - When a machine is added in the Edit machine screen, the machine _ Refer to "m Add mac.hine" in "Menu oper-
) is inserted at the bottom of the tree view. ations” (Chapter 4.1).
Add group - Select this menu to display the Add group screen. - -Tdedwfguto S:%?]a group is the same as the
(b) () - When a group is added in the Add group screen, the group is insert- ! Ref?ar top"- Add group” in "Menu opera-
< ed at the bottom of the groups in the tree view. tions" (Chapter 4.1).
- Select this menu to display the Edit machine screen. - For details on the Edit machine screen, re-
© Edit machine - You can change the settings of the selected machine in the Edit ma- ferto "Edit machine screen” (Chapter 4.1).
(&) chine screen. - You cannot edit a machine group from this
Menu (Editing is only possible when the machine is selected first.) menu.
Icon - For information on how to delete a machine,
refer to "m Delete machine" in "Menu oper-
ations" (Chapter 4.1).
- Select this menu to remove the machine group or the machine se- - For information on how to delete a group,
lected in the tree view from the tree. The removed machine group refer to "m Delete group" in "Menu opera-
Delete group/ or the machine is not to be monitored. tions" (Chapter 4.1).
(d) machine (Deleting a machine group or a machine is only possible when the | _f a group is selected, the menu is grayed
(@) machine group or the machine is selected first.) out, and the machine or group cannot be
- Even when the machine group or machine is hidden, its operation deleted.
data is not deleted. - The machine cannot be deleted while the
Operating details screen, the Daily details
chart or the Production results screen is
open.
Precautions

- If an attempt is made to add a machine when the maximum number of machines in the group has already been reached, an
error message appears.

- If an attempt is made to add a group when the maximum number of groups in the machine list has already been reached, an
error message appears.

- If the Edit machine screen is opened when an item other than a machine is selected, an error message appears.

- If an attempt is made to delete a group or machine when no group or machine is selected, an error message appears.

- If you press the "Delete group/machine” menu when a group is selected, a confirmation message appears.

- If you press the "Delete group/machine” menu when a machine is selected, a confirmation message appears.

- When adding a machine, an error message is displayed when the number of machines exceeds the maximum number of
machines that can be added to a plant. (Lite version: 10, Pro version: 30)

- If the maximum number of machines that can be added across all plants is exceeded when a machine is added, an error
message appears. (Lite version: 10, Pro version: 210)

- If you select the machine that is being displayed on the Operation details screen, the Daily details chart or the Production
results screen and attempt to delete it, an error message appears.

42 4 FUNCTIONS
4.1 Operating Status Monitoring



Edit machine screen

The Edit machine screen allows you to add a machine to be monitored in the plant and change its settings.

Add machine Add and register a machine to be monitored. A created machine belongs to the plant.

Edit machine information Set the machine name, description, and machine image.

The machine being edited is linked with the database table and the MQTT communications settings are configured
because the machine operation data is collected through data logging by NC Machine Tool Connector and MQTT data
Collection settings publishing.

Configuring the operating status settings is also required. For information on how to configure the settings, refer to "Op-
erating status setting screen" (Chapter 4.1) described later in this chapter.

When aggregating in the Operating status overview and Production results screens, it is possible to set the machine

Aggregation settings being edited to be excluded from the aggregation calculation.

To analyze the variance between the planned and actual production output in the Production results screen, set the prod-
Production plan setting uct plan in the Edit machine screen. For details on the Production results screen, refer to "Production results screen"
(Chapter 4.2).

The following operations display the Edit machine screen.

- Press the Add machine menu icon in the Operating status overview screen.

- Right-click in the Machine tree view and select the Add machine or Edit machine menu.

For information on how to perform each operation, refer to "Menu operations" or "Right-click operation" in "Operating status
overview screen" (Chapter 4.1).
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Precautions

- If the maximum number of machines that can be added across all plants is exceeded when a machine is added, an error
message appears. (Lite version: 10, Pro version: 210)

Ed Edit machine X
Edit machine
Machine name ‘ i -—-—I—//Ja)
Machinel ()
Description - (c)
/
() T Clear
Display color _ Select. (e)
Machine image - )
select 1
— )
Clear ,I//( )

Image size: 160 x 70 pixels (w x h)

Data collection settings |Aggregat|'on settings | Product plan |

Database table (Data storing setting)

[ test1 ——7 |

MQTT Definition file |Select| 0]

L (i)

Host (IP address) llocalhost L 1k

Port No. 1883 | — 0
Nm topics to subscribe | l (m)

Operating Status | Setting |

| Register | Cancel |
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()

Edit machine

Machine name | Machinel |

Description

Display color _ Select

Machine image

Image size: 160 x 70 pixels (w x h)

| Data collection 9etl:|'ngs| Aggregation settings | Product plan

Ed Edit machine X

Aggregate excl:

 Register  Cancel

E3 Edit machine X

Edit machine

Machine name  |mMachinel |

Description

Clear

Display color _ Select

Machine image

Select

Clear

Image size: 160 x 70 pixels (w x h)

| Data collection settings I Aggregation settings | Product plan

Planning method

L . (s)
@ Product plan CSV e
o —— (u) (v
) Import file setting /(t) / /
O Manual input b
Planned cycle time 0.00 / EX))
Production plan 0 /

Manual input for production period

From: | 2020/08/30 [45(| ~ To:
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Setting items

Po-
si- A . .
tion Setting items Function outline Remark
- This information appears in the machine opera-
- Select the text field and enter the name of the machine to add. tion datla area (left of th? machine image) in the
. Operating status overview screen, the plant
- The machine name can be up to 16 characters long. (Regardless machines overview in the Plant machines over-
@) Machine name of whether they are half-width [single-byte] or full-width [double- view screen, etc.
byte] characters) . .
. . . - The machine name must match the machine
- Commas and double quotation marks cannot be used in machine name in the production plan. When using a
names. production plan, refer to "Production plan set-
ting" (Chapter 4.2).
- Select the text field and enter the description of the machine to
add.
) e - This information appears in the header area in
(b) | Machine description - The description can be up to 64 characters long. (Regardless of th(la Cl)peratio:1 detgﬁs scréen etc !
whether they are half-width [single-byte] or full-width [double- T
byte] characters)
- The description registered as machine informa-
(c) Clear The Clear button clears the contents of the description field. t|op s not deleted. T.O delete the registered de-
scription, after pressing the Clear button, press
the "(o) Register" button.
- This information appears in the utilization by
machine of the Plant operation information
h Click a color to change the display color for the machine. The color view in the Operating status overview screen
(d) Display color
play you selected is displayed. and in the machine utilization in the group of
the Group view in the Operating status over-
view screen.
(e) Select Change the display color for the machine.
- The Select button launches the image file setting dialog. Specify | - 1€ machineimage appears in the machine op-
() | Machine image the path to the image file to set as the machine image. eration data area in the Operating status over-
- When not set. no machine im is displayed view screen and the plant machines overview
€n not set, no machine image Is displayed. in the Plant machines overview screen.
- When the machine image is set with the Select button, the preview
©) Select of the machine image is displayed in "(f) Machine image". - The base image size is 160 (width) x 70 (height)
- Image files with the following extension can be registered. pixels.
bmp, jpg, png, gif
- The image registered as machine information is
(h) Clear This button deselects the set image and hides the preview. not deletgd. To delete the registered |ma"ge, af-
ter pressing the Clear button, press the "(0)
Register" button.
- Select the name of the database table for collecting machine op- | - For details on how to set data logging, refer to
0 Database table eration data. the following manual.
(Data storing setting) - This must be the same as the table name configured in the Data [ _1NC Machine Tool Optimizer (Pro/Lite) In-
logging settings of NC Machine Tool Connector. stall Manual
- Select the MQTT publishing data definition file for collecting ma-
chine operation data.
- The file used in this setting is the publishing data definition file that
0 Definition file was output in the Data publishing settings of NC Machine Tool
Connector.
- If this item is not set, the machine operating status indicator color
in the Machine view in the Operating status overview screen is
displayed in blue. - For details on the data publishing settings, refer
- Select the text field and enter the host name of the MQTT to be to the following manual.
() Host Name connected to that collects machine operation data. [LI_INC Machine Tool Optimizer (Pro/Lite) In-
(IP address) - This must be the same as the host name or IP address specified stall Manual
in the Data publishing settings of NC Machine Tool Connector. - Be sure to set the database table before you
) configure this setting. If the database table is
° Sci:%c;ttsh;;ecﬁi::lg eler;gtﬁ)nr:%r;ge port number of the MQTT that changed, you must again configure the setting
) Port number ) p . o for the machine.
- This must be the same as the port number specified in the Data
publishing settings of NC Machine Tool Connector.
- Select the text field and enter the topic of the data to subscribe to
for the MQTT that collects machine operation data.
(m) | Data topics to subscribe - This must be the same as the topic name of the data to be pub-
lished specified in the Data publishing settings of NC Machine
Tool Connector.
For details, refer to "Operating status setting
screen" (Chapter 4.1).
(n) Operating status setting This button displays the Operating status setting screen. Be sure to set the database table before you con-

figure this setting. If the database table is
changed, the settings are cleared and you must
reconfigure the setting.
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Po-
si- L n n
tion Setting items Function outline Remark
. This button registers the settings in the screen as the machine’s in-
(o) Register .
formation and closes the screen.
(p) Cancel Discards the settings and closes this screen.
When this check box is ticked (the setting is enabled), the machine | The machine is not factored into the aggregation
) Aggregation exclusion set- being edited is excluded from the aggregation for each plant and of the plant's actual utilization and utilization/
q ting group. availability ranking, the group utilization and line
(Default: Unticked) balancing.
Select how the production plan for each machine is set. - If the selected plan is not set, the production
According to the option you select, the corresponding production plan set in the Edit plant screen is applied as the
) Planning method plan is applied for the machine . production plan for the machine.
1. Plant setting, 2. Machine setting, 3 Manual input - If the production plan for the plant is not set, no
(Default: Plant setting) production plan is set for the machine.
- Displays the path to the folder specified as the location of the pro- | - For information on the production plan the CSV
Plant pro- duction plan CSV file in the Edit plant screen. Manual entry is not file in the specified folder that is applied, refer
(s) Er?lder set- duction allowed. to "Edit plant screen" (Chapter 4.1).
o plan setting | - The same path to the folder containing the CSV is also displayed | - You cannot set a folder or file that has a path
in the Production results screen. length longer than the following limits. (A dou-
ble-byte character is counted as one character.
The drive letters (C:\, etc.) are included in the
! : " haracter count.)
- Displays the path to the CSV file ref f the ma- ¢
Machine iSpiays e patn 1o e CS fle reterence spect led as the ma Specifying folder: Max 247 characters
. chine-specific production plan in (u). Y
(t) production L ) . Specifying file: Max 259 characters
lan setting | - The same path to the folder containing the CSV is also displayed . ) .
p : : - For information on the format of production plan
in the Production results screen. ; " ) o
CSV files, refer to "Production plan setting
File setting (Chapter 4.2).
Select but- This button launches the file selection dialog. Select the file to ref- | Depending on the network configuration and
(u) ton erence and close the dialog. The path to the selected file automat- | communications status, the reference setting of
ically appears in (t). the file path you want may not be possible.
W) Clear but- Unset the file path for the production plan CSV. Machine-specific
ton production plan enters an undefined state (blank).
This setting makes it possible to determine whether the average cy-
Planned cle time in the Production results screen is good or bad. This is ap- This setting is common to all broarams used for
(w) : plied only when the contents of an external CSV file are not selected ng prog .
cycle time ) the machine. Set an appropriate cycle time.
as the production plan.
(Default value: Blank, Value range: 0 to 99.99)
. - Set the planned number (other than 0) to be considered as com-
Manualinput Production pletion (100%) in the Production results chart view in the Produc-
(x) ! p plan (re- tion results screen - If this setting is omitted when manual setting is
setting quired) : ) enabled, the plan is invalid.
- The allowed value range is 0 to 999,999. (Default: 0) - Even if you set this item in this screen, the
- Set the planned production period when displaying the production | charts in the Production results screen are not
plan line in the Production results chart view in the Production re- | updated immediately. )
) Product pe- sults screen. - For details on the Production results, refer to
riod - The planned production period can be up to 30 days. Production results screen" (Chapter 4.2).
(Default: Blank)
Precautions

If the setting of the database table is changed after the operating status setting of the machine has been set, a message
appears, and the operating status setting is cleared.
For details about the operating status settings, refer to "Operating status setting screen" (Chapter 4.1).
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Operating status setting screen

The Operating status setting screen allows you to set the criteria for the operating states for each machine.

Edit status

You can edit the status classification, data collection name, data type and values used to determine the operating status.

Register status criteria

You can register the criteria that determines the status.

Cancel registered status criteria

You can cancel the registered criteria that determines the status.
When the machine is deleted, the settings for the criteria that determines the status are automatically canceled.

The settings configured here are applied to the operating status displayed in the Operating status overview screen, the
Operation details screen, the Daily details chart screen, and the Daily total screen.
The Operating status setting screen appears when you press the Operating status button in the Edit machine screen.

(b) (c) (
/
[l Operating Statfis
Machine se%g >=Qperatjhg status setting \ \ \ \
Operating status Operat\ng detial status  Operating status section Location name Data typel Set value Commor
Running In auto operation Operation * + testl Exec 1 © TEXT v | |ACTIVE
Operation testl_Exec_1 V TEXT ~ | |AUTOMATIC
Stopping Feed hold MNon-operation ~ + |testl Exec 1 ¥ TEXT ¥ | |FEED_HOLD
Stopping Single block Non-operation ¥ + | testl_Exec_1 c TEXT ¥ | |INTERRUPTED
Non-operation * testl Exec 1 i TEXT v | |PROGRAM_STOP
Non-operation testl_Exec_1 e TEXT v | |OPTIONAL_STOP
In alarm EMG stop Non-operation ~ + |testl Estop 1 = TEXT v | |TRIGERED
In alarm Alarm stop Non-operation * + |testl Exec 1 o TEXT | |STOPPED
Non-operation * testl_NcErrSts_1 o TEXT v | |FAULT
In standby Ready Operation + |testl Exec 1 o TEXT ~ | |READY
Power off Power off Non-operation + | testl_NcAvail_1 = TEXT ¥ | |UNAVAILABLE
Register Cancel
Ed Operating Status X
Machine setting > >Operating status setting
sel Set value Common to all part 1 AND Location name Data type2 Set value Common to all part 1
| [acTIvE O O
v | |AUTOMATIC (] O (m)
v | |FEED_HOLD (| (]
v | |INTERRUPTED O (]
v | |PROGRAM_STOP (| (]
v | |OPTIONAL_STOP O N
¥ | |TRIGERED testl NcErrSts_1 ¥ FAULT O
- | [sToprED O O
v| [FAuLT O ]
v | |READY D D
v | |UNAVAILABLE O (n) (0)
Register Cancel
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Setting items

Po-
si- Setting items Function outline Remark
tion
(a) t?]zeratlng sta- Displays the operating states that the utilization calculation is based on.
- Displays the operation detail states corresponding to the operating state. Criteria can Ever;]for a mlachige (el'g'l
. be set for 7 states (In auto operation, Feed hold, Single block, EMG stop, Alarm, machine tool) with multiple
®) Operatmg de- Ready (Stand-by), and Power off). part systems,_ it is unneces-
tail status o . . L sary to set criteria for each
- Up to three criteria can be set for the same operating state. When multiple criteria are part system for the same
set, the state is determined by the logical sum (OR) of the outcomes. operating state.

- If no run time took place,
utilization is 0%.

- When the setting is
changed from 'Operation’
to 'Non-operation' or from
'Non-operation' to 'Non-
aggregate' in the Edit
plant screen, the change
is automatically reflected
in the operating status
setting of the machines in

Specify which category the selected state is assigned to. the plant. Reconfigure the
Operating sta- (1) Operation, (2) Non-operation, (3) Non-aggregate operating status setting of
(c) tus section each machine in this
Set "Operation" or "Non-operation" for the states other than those set as "Non-aggre- screen as needed.
gate" in the Edit plant screen. The utilization is calculated based on those states. (*1) | _ |fitis expected for the 'In
standby' 'Stopping' or 'In
alarm'’ state to be long be-
cause of holiday or over-
night operation, set the
states other than 'Run-
ning' as 'Non-operation'
or'Non-aggregate', notas
'Operation'. Otherwise
the utilization and avail-
ability will not be useful in-
dicators.
ltems of Add criteria . o - )
tatus d - Click the Add criteria button (+) to add a new criteria row to the state corresponding
(d) status de- button (f)/ . to the row. Up to 3 rows of criteria can be added for each state.
termination | Delete criteria ) o o
) - Click the Delete criteria button (-) to delete the criteria row.
button ()
The name of the collected
data must follow the nam-
You can select the name of the collected data used to determine the state. ing conventions of NC Ma-
' (Select from the names of collected data in the database table specified in the Edit ma- | chine Tool Optimizer. Refer
() Locationname | .~ screen.) to the following for details
1 For the location name, only the name of the collected data that is common to all part | ©n the naming conventions.
systems or that of the first part system can be specified. NC Machine Tool
Optimizer (Pro/Lite) In-
stall Manual
Select from the three types according to the data type of the location to be determined.
(*2)
) Data type 1 If the combination of the data type and the data type of the location are those not spec-
ified, the state cannot be determined because of a data type mismatch.
Set the condition value to enable the state. Depending on the data type selected in "(e)
) Set value 1 Location name 1", the condition value can be set in the specified range. (*2)
9 If you set a value outside the specified range, the original value is restored when the
focus is moved from the cell.
Unticked: The state is determined for each part system treating the specified location
Commontoall | name as data specific to the part system.
(h) p p Y’
part systems 1 | Ticked: The state is determined treating the specified location name as data common
to all part systems.
(i) AND When this check box is ticked, the state is determined by the logical conjunction (AND)
of the location names and their criteria specified in (d) to (g) and (i) to (I).
() Iéocanon Name | \What and how to specify is the same as (e) Location name 1.
(k) Data type 2 What and how to specify is the same as (f) Data type 1.
() Set value 2 What and how to specify is the same as (g) Set value 1.
(m) Common toall What and how to specify is the same as (h) Common to all part systems 1.

part systems 2
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Po-
si-

Setting items Function outline Remark
tion
- Press this button to save the settings configured in this screen and close the screen.
(Up to 3 rows per state are allowed. If you attempt to save 4 or more rows, an error . . L
. The information you edit in
(n) . Register message appears.) this screen is not applied
Operation - Entries for (b), and (e) to (g) in each row are required. If any one of them is not con- | ntil the Register button is
button figured, the settings of the row are invalid. pressed in the Edit machine
©) Cancel Discards the settings and closes this screen. (The settings last registered remain ef- screen.

fective.)
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(*1) Depending on the value set in the Edit plant screen, the values that can be set in the Operating status setting screen for

the same state are limited.
(o: Can be set x: Cannot be set)

Whether value can be set in Operating status setting screen
Value set in the Edit plant screen
Operation Non-operation Non-aggregate
Operation o o o
Non-operation x o o
Non-aggregate x x o

(*2) Data type and the valid range of the Location name are as follows.

Data type Data type of location (data collection settings) Valid range
TEXT String Up to 32 characters long
. Decimal integer
NUMERIC Int16, Uint16, Int32, UInt32 2147483648 to 2147483647
BOOLEAN Boolean True or False
Precautions

(1) Location names that cannot be set
Do not use the name of the running program, the operation mode, and the production results as the location name to
determine the state.
For details on the naming conventions, refer to the following manual.

[ ] NC Machine Tool Optimizer (Pro/Lite) Install Manual

(2) Behavior for an unconfigured state
If registration is attempted when the name of collected data or the value is not set, the setting change for the operating

state in the corresponding row is invalid, and the default operating status setting applies.
For details on the default settings, refer to the following manual.

[LI_] NC Machine Tool Optimizer (Pro/Lite) Install Manual

(3) Priority order for status when multiple states are evaluated to be true
The operating status of the first part system is first determined according to the setting.
The status is determined according to the order of priority below.

If multiple operating states are true in one occurrence of operation data collection, the machine's operating status is
determined in the following order of priority.

1 In alarm (EMG stop)

2 In alarm (Alarm stop)

3 Stopping (Feed hold)
4 Stopping (Single block)
5 In auto operation

6 In standby

7 Power off

8 No data

For a machine with multiple part systems, the operating status of each part system is evaluated, and then the machine's
operating status is determined as described in "How operation data (today) is calculated" (Chapter 4.1).
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Achievement output screen

Production results by plant

The Achievement output screen appears when you press the "Achievement output button” in the Operating status overview
screen.
Select the Machining total tab, aggregate the production results for each plant, and export them to a CSV file.

B Achievement output (a) - 0o x
] ™™ 4? (b) (©) h
(h)
Custom range From:  2021/06/07 58] ~ To: 2021/06/21 (& Period 15 Days f (g)
| Machining total | Operation total | (d) (e) ® /

Machining total 2 Show dally coums 2 Inchuding non-<yee e CsV output |
Machine name Program name 06/07 06/08 06/09 06/10 06/11 06/12 06/13 06/14 06/15 @E/16 06/17 06/18 06/19 06/20 06/21 Average C/T [H] Average non-C/T[H]  Total quantity Total /T [H]  Total non-G/T [H]  Cycle time [H]
Machine11l 1000 o o o 16 16 16 16 16 16 16 16 16 16 16 5 0.50 0.00 18 90.50 0.00 90.50

1100 o o o 16 16 16 16 16 16 16 16 16 16 16 5 0.50 0.00 181 80.50 0.00 90.50
UNAVATLABLE o o o o o o o o o o ©o o ©o o o 0.00 263 o 0.00 2,00 9200
Machine12 2000 o o o 14 14 14 14 14 14 14 14 14 14 14 4 0.47 0.07 158 73.50 11.50 85.00
2100 o o o 14 14 14 14 14 14 14 14 14 14 14 4 047 0.07 158 73.50 11.50 85.00
UNAVAILABLE o o o 0 0 0 0 0 o o o o [ [ 0 0.00 294 o 0.00 103.00 103.00
Machine13 3000 o o o 12 12 12 12 12 12 12 12 12 12 12 2 041 0.15 134 55.50 23.50 79.00
3100 o o o 12 12 12 12 12 12 12 12 12 12 12 2 0.50 0.08 134 67.00 12.00 79.00
UNAVAILABLE o o o o o o o o o o o o 0 0 o 0.00 5.00 o 0.00 115.00 115.00
Machine14 4000 o o o 11 11 11 11 11 11 11 11 11 11 11 2 0.36 0.24) 123 44.50 40.50 85.00
4100 o o o 10 10 10 10 10 10 10 10 10 10 10 2 0.50 017 112, 56.00 29.00 85.00
UNAVAILABLE o o o o o o o o o o 0 0 0 0 0 0.00 448 o 0.00 103.00 103.00

The following describes how to use this screen. For details on the display items, refer to "Display items".

(1) Select the plant for which you want to aggregate the production results.

(2) Specify the aggregation period and press the Aggregate button. The production result for each program is displayed for
each machine in the plant.

(3) Press the CSV output button and specify the output folder and the file name. What is displayed in the screen is exported
to a CSV file.

When the Aggregate button is pressed, the entire screen is dimmed and the progress bar indicating the progress of the
aggregation appears in the center of the screen.
When the screen is in this state, the operations in the screen are disabled until aggregation completes.

B Achievement output - m} X
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Display items

Position Setting item

Description

Remark

(a) Target plant

Select and display the plant for which the production results are
output.

(b) Custom range

- When the period is specified, the number of days in the aggrega-
tion period appears in the "Period" label.

- The limit for Custom range is 30 days. A long period may cause
aggregation and screen display to take a long time to complete.

When this screen opens for the first time,
production results are not displayed until ag-
gregation is performed.

(c) Aggregate button

- Press this button after setting the aggregation period (b) to display
the production result for each program of the machines in the
plant in the area showing the production results by plant.

- If you set a date later than the current date as the period end date,
this button is disabled.

- For the machines of which the completed
quantity has not been collected, the data is
not aggregated correctly.

Show daily col-
(d) umns y
Dis
pla

Select this option if you want to display the daily result.

If you tick this check box, the daily completed quantities are shown
for each machine and program.

If you untick this check box, the daily completed quantities are hid-
den in the screen, but are exported to a CSV file as they are when
shown.

tog
gle

Including non-cy-
) cle timeg Y

Select whether the column item 'Cycle time' includes the 'Non-C/T'
time.

If you tick this check box, the 'Cycle time' is the search time includ-
ing the times other than run time.

The search time is the time period during which operation search

is executed in the program to be aggregated (the program is select-
ed) by the NC.

(f) Total quantities view

Displays the aggregated production results for each program and
machine in the specified plant. (*1)

Production statistics
view

Displays various summarized values for each program based on
the actual completed quantities. (*2)

- The run time is the time period during which
the operating status is "Running".

(h) CSV output button

Press this button and specify the output folder and the file name of
the production results CSV file in a dialog box. The displayed actu-
al production data is exported to a CSV file. (*3)

- Open the output CSV file with an editor that
supports UTF-8 with BOM encoding such
as Microsoft Excel.

(*1)

Column item

Contents

Machine name

Displays the names of the machine in the plant.

Does not display the machines with no actual production for the period.

Program name

Displays the names of the programs with actual production for the period. Does not display the programs
with completed quantities of 0 because they are excluded from the aggregation.

Daily completed quantity

Displays the daily completed quantity for each program.

(*2)

Column item

Contents

Average C/T [H]

Displays the cycle time required to complete per product.
Total run time + Total quantity

Average non-C/T [H]

Displays the non-cycle time per product.
(Total search time - Total run time) + Total quantity

Total quantity

Displays the total completed quantity over the aggregation period.

Total C/T [H]

Displays the total cycle time over the aggregation period.
Average C/T x Total quantity

Total non-C/T [H]

Total search time - Total run time

Displays the total non-cycle time over the aggregation period.

Cycle time [H]

Displays the total search time over the aggregation period.
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(*3) CSV file format

Specification

Item
Extension .csv
Delimiter Comma (,)
Line delimiter CRLF (0x0D, 0x0A)

Character code

UTF-8 (with BOM)

Number of records

Number of programs in the displayed results

54 4 FUNCTIONS
4.1 Operating Status Monitoring



Operation statistics on plant basis

The Achievement output screen appears when you press the "Achievement output button" in the Operating status screen.
Select the Operation total tab, aggregate the operation results for each plant, and export them to a CSV file.

[EH Achievement output

Target plant ‘ s |

Machining total | Operation total
Operation total

For each machine

Machine11

Machine12

PlantA

fantA Description

/(a

1@4

Custom range From: 2021/06/07 ~ To: 2021/06/

)

(b)

(c)

15 Days Aggregatel

(d)

(e)

o x

S

CSV output
Operation status 06/07 06/08 06/09 06/10 06/11 06/12 06/13 06/14 06/15 06/16 06/17 06/18 06/19 06/20 06/21  Total Average
Operating hrs [H] 0.00 0.00 0.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 5.00 181.00 12.07|
Standby time [H] 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00
Stop loss time [H] 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00
|Alarm time [H] 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00
Other time [H] 24.00 24.00 24.00 8.00 800 8.00 800 800 8.00 800 800 800 800 3800 19.00 179.00 1193
Operating hours [H] 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 360.00 24.00
Outside hours [H] 0.00 0.00 0.00 0.00 000 000 000 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00
 Yield 0 o o 32 32 32 32 32 32 32 32 32 232 32 10 362 24.1
Productivity 0.0 0.0 0.0 20 20 2.0 20 2.0 20 20 2.0 20 2.0 20 20 1.6
Occupancy rate [%] 0.00 0.00 0.00 100.0 100.0 100.0 100.0 100.0' 100.0 100.0 100.0 100.0 100.0 100.0 25.00 75.00
Operating hrs [H] 0.00 0.00 0.00 13.00 13.00 13.00 13.00 12.00 13.00 13.00 13.00 13.00 13.00 13.00 4.00 134.00 8.93
Standby time [H] 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00
Stop loss time [H] 0.00 0.00 0.00 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 0.00 11.00 0.73
Alarm time [H] 0.00 ©0.00 0.00 1.00 100 100 100 100 100 100 1.00 100 100 100 1.00 12.00 0.80
Other time [H] 24.00 24.00 24.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 19.00 190.00 12.67
Operating hours [H] 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 360.00 24.00
Outside hours [H] 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00
Yield 0 o o 28 28 28 28 28 28 28 28 28 28 28 8 316 21.1
Productivity 00 00 00 19 19 15 19 15 19 19 19 18 19 18 16 15
Occupancy rate [%] 0.00 0.00 0.00 93.33 93.33 03.33 93.33 03.33 03.33 03.33 03.33 93.33 093.33 93.33 20.00 69.78

The following describes how to use this screen. For details on the display items, refer to "Display items".

(1) Select the plant for which you want to aggregate the production results.
(2) Specify the aggregation period and press the Aggregate button. The operation result for each program is displayed for
each machine in the plant.
(3) Press the CSV output button and specify the output folder and the file name. What is displayed in the screen is exported
to a CSV file.

When the Aggregate button is pressed, the entire screen is dimmed and the progress bar indicating the progress of the

aggregation appears in the center of the screen in the same way as the Machining total tab.

When the screen is in this state, the operations in the screen are disabled until aggregation completes.
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Display items

Position Setting item Description Remark
@) Target plant ?Stlect and display the plant for which the operation results are out-
- When the period is specified, the number of days in the aggrega- . __
tion period appears in the "Period" label. When this screen opens for the first time, op-
(b) Custom range o . ) eration results are not displayed until aggre-
- The limit for Custom range is 30 days. A long period may cause gation is performed
aggregation and screen display to take a long time to complete. '
- Press this button after setting the aggregation period (b) to display | - For the machines of which the operating
the operation result for each program of the machines in the plant states have not been configured, the data
(c) Aggregate button in the operation statistics view area. is not aggregated correctly. For details, re-
- If you set a date later than the current date as the period end date, fer to "Operating status setting screen"
this button is disabled. (Chapter 4.1).
- The displayed value for occupancy rate var-
) . ) ) ies depending on the exclusion setting for
o . . I?]|splays \I/anous‘summanzed values for each machine based on the states set as 'Non-aggregate'. For de-
(d) Operation statis- | the actual operation. ) ) ; tails on the settings, refer to "Edit plant
tics view Zgghai\{:;r?g(za)nd total values over the period are displayed for screen” (Chapter 4.1).
’ - No average value is displayed for Produc-
tivity and Occupancy rate.
CSV output but- Press this button and specify the output folder and the file name of | - Open the output CSV file with an editor that
(e) ton p the operation results CSV file in a dialog box. The displayed actual supports UTF-8 with BOM encoding such
operation results are exported to a CSV file. (*2) as Microsoft Excel.
1)
Row item Contents

Operating state time [H]

The total time of each state below in the planned production time is displayed.
The times of the states other than (1) to (4) are aggregated as (5).
(1) Running (2) In standby (3) Stopping (4) In alarm (5) Others

Operating hours [H]

hours.

The total amount of time per day that products can be manufactured at a plant. The value is fixed at 24

Outside hours [H]

The time not scheduled for production, which is not included in operation aggregation.

Yield [pieces]

The total count of the parts produced by each machine.

Productivity [H/Qty]

Planned operating time divided by Yield.

Occupancy rate [%]

tion time - Non-aggregate time)

Operation time + Planned production time or Operation time + Planned operating time (Planned produc-

(*2) CSV file format

Item Specification
Extension .csv
Delimiter Comma (,)
Line delimiter CRLF (0x0D, 0x0A)
Character code UTF-8 (with BOM)
Number of records Number of programs in the displayed results
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Add group screen

The Add group screen allows you to add a machine group in the plant to monitor.

Create group

Enter a group name and press the OK button to create a machine group to monitor. The created group belongs to the
plant.

By creating a group, you can monitor the overall utilization of multiple machines in the group and their operating states.
Up to 5 groups (up to 6 machines per group) can be registered.

The following operations display the Add group screen.
- Press the Add group menu icon in the Operating status overview screen.

- Right-click in the Machine tree view and select the Add group menu.

Setting items

Add group X

G

Group name

(b) (c)

N Register Cancel

Po-
si- Setting items Function outline
tion
Groun infor - Select the text field and enter the name of the group to add.
(a) matiopn Group name - The machine name can be up to 16 characters long. (Regardless of whether they are half-width [single-byte] or
full-width [double-byte] characters)
(b) Operation but- Register This button adds a new machine group with the name specified in (a), and closes the screen.
(c) ton Cancel Discards the settings and closes this screen.
Precautions

- Advanced group settings
Configure advanced settings for an added machine group in the Edit group screen.
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Edit group screen

The Edit group screen allows you to change the settings of a machine group in the plant.

Edit group

You can edit the name, description and display color of the machine group.

Enroll machines

Enroll machines in the group. Only machines in the plant being edited can be added to the group.

Cancel machine enroliment

You can cancel the enrollment of the machines in the group.
The enroliment of machines is automatically canceled if the machine group is deleted.

The Edit group screen appears when you select the following in the Operating status overview screen.
- Menu [Setting] - [Edit group]

B Edit group x
Edit group
Group list Edit group (b) (c)
Group name Linel /
Groupl (3) Explanation PlantA Linel
Group2 (0) (d) (e)
Group3 (3) pispizy coor [N Select
Group4 (0) Machine list Machine name  Explanation
Machinel M
Groups (2) Machine2 M
Machine3 -
— @7
®
(h) (i)
Register Cancel
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Setting items

Po-
si- Setting items Function outline Remark
tion
- Lists the registered machine groups in the plant.
- When you select a machine group, its registered information appears in the Edit group
(a) Group list Group list area.
- The number of machines enrolled is indicated in the parentheses following the group
name.
- You can edit the group name selected in the Group list.
(b) Group name - The machine name can be up to 16 characters long. (Regardless of whether they are | - This information appears
half-width [single-byte] or full-width [double-byte] characters) in the group operation in-
S formation area in the Op-
- You can edit the description of the machine group selected in the Group list. erating status overview
(c) Explanation - The description can be up to 64 characters long. (Regardless of whether they are half- screen.
width [single-byte] or full-width [double-byte] characters)
- This information appears
in the utilization by group
. Click a color to change the display color for the group. The color you selected is dis- in the Plant operation in-
(d) Display color 9 play group Y P
play played. formation view in the Op-
erating status overview
screen.
(e) Edit group Select You can change the display color for the group.
- Be sure to add the ma-
chines to monitor in the
- This icon displays the list box in the row, from which you can select a preregistered Edit machine screen be-
Enroll ma- machine (name). The machines enrolled in the plant being edited are displayedinthe | foreenrolling machines in
0 chine list box. the group.
. . - N " - When all added machines
(+) - Wh"en-a"machlne is selec.:ted, its name and description appears, and " + " changes have been enrolled in oth-
to" > " (Remove machine). er groups, the icon is
grayed out and cannot be
pressed.
Remove ma-
) chine This icon cancels the enroliment of the machine in the selected row from the group be-
9 (%) ing edited. (The row is deleted.)
(h) Register This button commits the settings in the screen as the group information and closes the | - The information you editin
Operation 9 screen. this screen is not applied
— button until the Register button is
(i) Cancel Discards the settings and closes this screen. pressed.
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Operating status specification

The following describes the specifications for the display of the utilization, availability, operating status, and operation detail
status in the Operating status overview screen and the Operation details screen.
For details on the definitions of the states and how to configure the settings for collecting data, refer to the following manual.

[LT_] NC Machine Tool Optimizer (Pro/Lite) Install Manual
Note that the 'Display order' in the table refers to the display order in a pie chart in clockwise order.

(1) Operating status
The data is used for the utilization charts (period total, today) and the operating status time series in the Operating status
overview screen. When you configure the data collection settings, you need to be aware of how each status definition
impacts the utilization.

Operating status NC signal (*1)
: Default
Dis- . Definition of machine status display Remark
play | Display name OP | STL | SPL color
order
The NC is operating in the automat-
1 Running In automatic operation ON ON OFF Green ic operation mode with cycle time
being accumulated.
In automatic operation stop OFF The NC is operating in the automat-
2 Stopping ON OFF Yellow ic operation mode without cycle
In automatic operation pause ON time being accumulated.
In alarm stop OFF | OFF An alarm is occurring on the NC
3 In alarm . ) . OFF Red . )
(Automatic operation disabled) ON ON Warnings are not included.
The NC is operating in the manual
Oberation wait operation mode or the manual
4 In standby (Irﬁ)manual operation, In setup) OFF | OFF | OFF Light blue mode is selected (manual interrup-
P ’ P tion during automatic operation is
excluded)
5 Power off Power off OFF | OFF | OFF Gray Operation data cannot be collected
from the NC

(2) Operating detail status
The data is used for the operation detail status chart and the operation detail status time series in the Operation details

screen.
Operating detail .
P 9 . NC signal (*1) NC status (*2)
status Definition of Default
Dis- . machine display Remark
Display status EM color
play OP | STL | SPL | RDY | AUT | BST | HLD
name G
order
In automat- | In automatic The NC is operating in the au-
1 ic operation | operation ON ON OFF | OFF ON OFF | OFF | OFF Green tomatic operation mode with
P P cycle time being accumulated.
In automatic
Feed hold operation ON OFF OFF | OFF | OFF ON OFF The NC is operating in the au-
2 pause Yellow tomatic operation mode with-
- - out cycle time being
Single In autqmatlc ON oFf | oFf | oFf | oFf OFF | OFF accumulated.
block operation stop
3 Emergency | In emergency ofFf | ofFf | oFf | oFr | oFf | oFf | OFF ON The NC is in the emergency
stop stop stop state
:nAjtlg::an;tsiéOp Red An alarm is occurring on the
4 Alarm operation dis- OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF NC. Warnings and emergency
p stops are not included.
abled)
Read (Ijn Zgatzcn:na\:;it The manual mode is selected.
5 (Stang—b ) (Iﬁ manual OFF | OFF | OFF ON OFF | OFF | OFF | OFF Light blue (Manual interruption during au-
y tomatic operation is excluded.)
mode)
6 | Poweroff | Power off OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF Gray Dperafion data cannot be cok
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(*1) For details on the NC signal, refer to the following manual.

[ ] M800/M80/E80/C80 Series PLC Interface Manual
(*2) For details on the NC status, refer to the following manual.

[ ] M800/MB80/E80 Series Instruction Manual
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(3) NC operation mode

The data is used for the operation detail (series).

NC operation mode

Default
Dis- Tool tip display name Status definition (selected) display Remark
play Mode color
order
Manual interruption, manual arbi-
1 Memory mode MEMORY Automatic operation mode Green trary reverse run, 5|multaneou§ op-
eration of manual and automatic
modes are included.
2 MDI mode MDI MDI operation mode Purple MDI interruption is included.
Manual interruption, simultaneous
3 Manual mode MANUAL Manual operation mode Yellow operation of JOG and handle

modes, and tool handle feed are not
included.

Operation chart display specification

The following describes what is aggregated for each operation chart that can be displayed in the Operating status overview

screen.
Custom range Today
Pie/donut chart Ranking Operating sta-
= = = = Utilization ti .
Utilization Availability Utilization Availability tus time series
Plant
ma-
chines Plant machines R R B R Machines in B
over- overview each plant
view
screen
All groups in the

Plant operation in- Selected plant . selected plant (*) | ~ ) )
Operat- | formation view *)
ing sta- - All machines in the selected plant (*) | - -
tus
over- . All machines in
view Group view ?ﬁl)onltored group | the monitored - - -
screen group (*)

Machine view Monitored machine - - Monitored machine

(*) The machines for which aggregation exclusion setting is enabled in the Aggregation settings tab in the Edit machine
screen are not included in the aggregation.
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How operation data (today) is calculated

The operating states are the operating status signals that indicate the machine's operational status. They are collected from
the NC via NC Machine Tool Connector.

The machine utilization is calculated as the ratio of the total time of the states set as 'Operation’ in the Edit plant screen to the
total time of all operating states. The current day's utilization and percentages of the aggregated operating states of the

machine up to the time of monitoring are calculated based on the collected operating status data and presented in pie/donut
charts.

(1) Operating status time series
As described in "Operating status specification”, since the operating status may vary by machine, the data collection
settings must be configured according to the machine specification. Operating status time series shows how the
operation status changed over time. For the definition of the operating status, refer to "(1) Operating status" in "Operating
status specification" (Chapter 4.1).

(Example) Time series chart of the current day's operating status

Today (time series)

| |
0:00:00 6:00:00 12:00:00 18:00:00 0:00:00
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(2) Utilization of monitored machine
The utilization and the percentage of each state are calculated as follows based on the status classification set in the
Edit plant screen and Operating status setting screen.
(The current day's data is aggregated for the times in the following calculation)

Operation time Machi_ne
downtime

Utilization[%] =
Operation time (*1) + Total time of operating status (*2) x 100 <_|:

Planned
downtime

Total time of operating status

- Percentage of operating state = Time of operating state + Total time of all operating states (*2) x 100

The operating states set as "Non-aggregate" in the OP/Non-OP setting in the Edit plant screen are not factored into the
calculation above.
For details on the OP/Non-OP setting, refer to "Edit plant screen" (Chapter 4.1).

(*1) Total time of the operating states set as "Operation" in the OP/Non-OP setting in the Edit plant screen.

-> When 'Running' and 'In standby' states are set as "Operation”, the operation time is the total time of 'Running' and 'In
standby' states.

(*2) Total time of the operating states set as "Operation" or "Non-operation" in the OP/Non-OP setting in the Edit plant
screen.
Total time of operating status = ¥ Time of 'Operation’ state + Z Time of 'Non-operation' state

The operating status of a machine with multiple part systems is determined by the order of priority for the operating
statuses of the part systems. This means that if an alarm occurs in one part system at a point in time, the status of the
machines is 'In alarm'.

m How the operating status of a machine with multiple part systems is determined
The operating status time series is determined according to the order of priority below.
1 In alarm
2 Stopping
3 Running
4 In standby
5 Power off
6 No data

(Example) Example of the display of the current day's utilization

Utilization (%) *~ Today (%)
Utilization Utilization
72.22 18.75
o L L .
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(3) Utilization of machine group
The operating status of a machine group is determined by the order of priority for the operating statuses of all machines
in the group. This means that if one machine is in stop state, the status of the machine group is 'Stopping'.
The operating status time series is determined according to the operating status of a machine group. The operating
status of a machine group follows the order of priority below.

1 In alarm

2 Stopping
3 Running

4 In standby
5 Power off
6 No data

The utilization of a machine group is calculated as follows.

- Utilization of machine group [%] = Operating time of machine group (*1) + Total time of the operating status of machine
group (*2) x 100
- Percentage of operating state [%] =

2 Time of operating state of machine group + Z Time of 'Operation’ state of machine group x 100

(*1) Total operation time of a group following the status determination described above.
(*2) Total time of the operating states of a group following the status determination described above.

The operating states set as "Non-aggregate" in the OP/Non-OP setting in the Edit plant screen are not factored into the
status determination and calculation described above. For details on the OP/Non-OP setting, refer to "Edit plant screen"
(Chapter 4.1).

(4) Utilization of plant
The current day's utilization of the plant is the average of the utilizations of the machines in the plant of the current day.
The operating status settings follow the OP/Non-OP setting in the Edit plant screen.

4 FUNCTIONS 65
4.1 Operating Status Monitoring



How operation data (specific period) is calculated

The calculation of the utilization and the percentages of the operating states for a specific period are essentially the same as
those for the current day, but with an extended aggregation period.

(1)

(2)

66

Percentages of operating states of machines in selected plant
The percentage of each operating state of all machines is calculated as follows.

- Percentage of each operating state [%] =
> Time of each operating state of all machines + X Time of 'Operation’ state of all machines x 100
(excluding the states set as 'Non-aggregate')

Percentages of operating states of each group and machine
The calculation of the percentages of the operating states of a machine group or a machine for a specific period is the
same as the calculation of operation data (today). Only the aggregation period is extended.

Utilization (ranking)

The machine utilizations are ranked in ascending or descending order for all machines in the plant, for all groups, and for
the machines in the group, and presented in charts. For details on the calculation of machine utilization, refer to "(2)
Utilization of monitored machine" in "How operation data (today) is calculated" (Chapter 4.1). For details on the
calculation of availability, refer to "(3) Availability of each machine" in "How operation data (today) is calculated" (Chapter
4.1).

- Ranking of the machines in the plant

Displays the utilizations or availabilities rankings of the machines in the selected plant
- Ranking of all groups

Displays the group utilization rankings of the monitored groups
- Ranking of machines in the group

Displays the utilization rankings of the machines in the monitored group

(Example) Example of the display of the utilization ranking

Utilization (%) “ ' by group (%) &

Availability of each machine

The machine availability is calculated as the ratio of the run time of the operating states with actual production to the total
time of the states (operating time) set as 'Operation’ in the Operating status setting screen.

Note that NC Machine Tool Optimizer treats the run time of the operating states with actual production as cycle time
(availability time, CT).

SRun time (*1) Pe”°|"“‘
Availability[%] = <_|: ance loss|
ZRun time + ZOperating time x 100
R * Machine
> Operation time (*2) "
Utilization[%] = downtime
Operation time + ZOperating status time x 100 {

Planned
downtime

> Operating state time (*3)

(*1) Total operating status run time
(*2) Total time of the states set as "Operation” in the Operation status setting screen.
(*3) Total time of the states set as "Operation” and "Non-operation” in the Operating status setting screen.
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4.2 Operating Status Analysis

The Operation details screen appears when you press the Details button of each monitored machine in the base plant in the
Machine view of the Operating status overview screen.

Operating details screen

The Operating details screen displays summarized data in a variety of charts, including operation detail status history and the
occurrences of alarm stops causing interruption to automatic operation. You can use these charts to analyze the trends of the
operational status details each machine.

(@) (b)

L

[Ed Operating details - O X
Description

Machine tool name
E- Machinel PlantA Linel (1 )

Operating details (c) (d) (e)
1

Details ratio] From: 2021/05/26 fi5] ~ To: 2021/06/01 period: 7 |Days |Aggregate
(2) Daily details | Daily graph

Display color Operating status Total hours Ratio

(h) ‘ In auto operation 4 days 17:50:00 67.76 %
~{ Power off
— Feed hold 0 days 1:20:00 0.79 % @
<10 =
= 5.65% Single block 0 days 6:10:00 367 % / g
0 days 9:30:00 [ EE 0 days 0:00:00 0.00 %
I o stop 0 days 3:00:00 1.79 %
Ready 0 days 18:40:00 1111 %
B Fover off 0 days 9:30:00 5.65%
No data 0 days 15:30:00 9.23 %
: S - (k)
Downtime ratio (daily)
0]
@ EMG stop L~ (J)
@ Alarm stop /
@ Power off
— — — = — No data
Operating ratio
Daily chart <) 2021/05/26 > (m)
(m]
ALL Operating status I (|
operating status [ B
Part system1 Hachining eroor= [ EEEEENENINENNINNY DN NN IR
5 Operating mode
( ) 0:00:00 3 LIL‘I 00 6: LKIJ'UL‘ 9:00:00 LZ'U‘U 0o 15: LI‘IJ 00 18 U‘H'OU 21:00:00 0:00:00

The following describes the basics of using this screen. For details on the display items, refer to "Display items".

- Specify the aggregation period in the "(2) Aggregate operation area" and press the Aggregate button.

- In the "(3) Aggregation view", check the total time and the percentage of each operation detail state over the period,
and identify which state is problematic.

- In the "(4) Daily history view", verify when and how the identified state occurred while referring to the change in the
utilization to determine which date you should check the details for.
To view the time of day when the state occurred, press the Daily details button to open the Daily total screen.

- Press the Daily graph button to open the Daily details chart screen, and verify how that day's operation detail status
changed over time for each program.

- In the chart screen, display the detailed data of the operating status as needed and determine why the identified
state continued for a prolonged period.
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Display items

Position Item Description Remark
Machi Displays the name of the machine selected in the Operating status overview
1) (@) achine name screen. - For information on how to register
Header — machine information, refer to "Edit
(b) m:figlr?e infor- Displays the description of the selected machine. machine screen” (Chapter 4.1).
- When the period is specified, the number of days in the aggregation period ap- | - How to specify the period and how
© Custom ranae pears in the "Period" label. to aggregate data are the same as
9 - The limit for Custom range is 30 days. A long period may cause aggregation in the Operating status"oyennew
and screen display to take a long time to complete. screen. Refer to (3) of "Display
items" in the "Operating status
- When you press the Aggregate button after changing the aggregation period in overwew screen” (Chapter 4.1).
(2) (c), the donut chart (h), the summary table (g), the daily stacked chart (i), the | - WWhen this screen opens for the
Aggre- Aggregate but- daily total chart (k), and the production details time series chart (m) are updat- first time, nothing is displayed in
gate op- (d) ton ed. the "(3) Aggregation view", "(4)
eration . . . Daily history view", and "(5) Daily
area - Igztotgnsiest gig:tt)tleelglter than the current date as the period end date in (c), this chart" until the "(d) Aggregate but-
. ton" is pressed.
. . . . . . - For details, refer to "Daily total
(e) | Daily details Displays the Daily total screen for the specified period. screen" (Chapter 4.2).
. . . . . . - For details, refer to "Daily details
() Daily graph Displays the Daily details chart for the specified period. chart screen” (Chapter 4.2).
@) | Summary table Displays the summary table for each of the operation detail states that occurred
3) 9 ry over the specified period when the Aggregate button is pressed.
Agtgre— Displays the percentages of the operation detail states that occurred over the
gation (h) | Donut chart specified period in a donut chart when the Aggregate button is pressed. In the
view hole of the donut chart, the name and the percentage of the operating state that
has the highest percentage are displayed.
Displays the change of the operation detail status for each day in a stacked col-
Daily stacked umn chart and the machine utilization in a line chart.
(i) char}; The date range displayed in the screen is one week (7 days). You can use the
Display period scroll bar (1) to scroll the display within the specified period linked
with the Daily total chart (k).
(E‘)‘z?xily his- | @ Chart legend Displays the chart legend for the donut chart (h) and the daily stacked chart (i).
tory view Displays the percentages of the operation detail states aggregated for each day | - The display size is automatically
(k) | Daily total chart in the period defined in (c) in a chart. Also displays the daily chart (line chart) of adjusted according to the number
the utilization. of days in the period.
() Display period Drag this scroll bar to change the date range that the Daily stacked chart (i) dis-
scroll bar plays within the specified period.
For MTConnect, the NC operation
Displays the changes of machining data over the specified period in a time series | Modes are displayed as the follow-
Production de- chart for each part system. The following items can be displayed. ing strings. Everything else is dis-
(m) | tails time series - Operating status played as the collected value from
(5) chart - NC operation mode (MEMORY/MDI/MANUAL) m,\%&h\'ﬁ?' . .
Daily o tn automatlc operation
chart - Machining program name MDI: In MDI operation
MANUAL: In manual operation
Display period Switches the date displayed in the Production details time series chart (m) by _ A date outside the agaregation pe-
(n) Py p one day. When you select a date from the calendar, (m) displays the data for the ) ggreg P
switcher selected date riod cannot be specified.
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When you hover the mouse pointer over the donut chart in the Aggregation view, the total time and percentages of the

operation detail states pop up.

[ Operating details

Machine tool name
B3 Machinel

Operating details

Description
PlantA Linel

Details ratio  From: 2021/05/26 fi3] ~ To: 2021/05/01 period: | 7 Days |Aggregate
Daily details Daily graph

Display color Operating status Total hours Ratio
In auto operation 4 days 17:50:00 67.76 %
Power off
—— Feed hold 0 days 1:20:00 0.79 %
— 5.65 o Sinale block 0 days 6:10:00 2.67 %
oy onc % In auto cperation 4 days 17:50:00 67.76%
0 days 9:50 5 Faed hold 0 days 1:20:00 0.79% . LEDCS
Single block 0 days 6:10:00 _ 3.67% The total time and percentage 179 %
® EMG stop 0 days 0:00:00 0.00% of each state pops u
@ Alarm stop 0 days 3:00:00°°1.79% pops up 11.11%
Ready 0 days 18:40:00 11.11% T 53000 5.65 %
® Power off 0 days 9:30:00 5.65%
No data 0 days 15:30:00 9.23% 0 days 15:30:00 9.23%
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Daily details chart screen

The Operation details (daily chart) screen displays the total times and the history of the operation detail states for each

machining program operation over the period specified in the Operating details screen.

(a) (b)

()

[ Operating details _daily chart,

- o X

Device name NC1

Description

A1)
[single block \7

N 1 ERROR
N1 1 ERROR
N1 1 63480301
N " 63885601
N1 1 63681401
N1 1 64502501
N1 1 64708201
N1 h 64908601
bt 1 64707301
N1 " 65314001

(e) NCT 1 65516501
N1 1 64701601
N1 1 ERROR

(2)

00:00:00 00:00:08 00:00:08 0C0000 0000:00  00:00:00

000247 084738 084451 000000 00:00:00  00:00:00

084738 085917 00:1139 000000 00:00:00  (00:00:00

08:59:18 0924115 0024557  00:05:51.50200:00:00  00:00:00

092415 (101007 004552  00:06:51.32500:00:00  00:00:00

101007 [11:1409 010402  D0:0833.73€00:00:00  00:00:00

111409 130117 014708 00:12213440000:00  0C:00:00

13017 (133631 003514 00:0448.7420000:00  00:00:00

133631 135633  00:20:02  00:04:07.0300:00:00  00:00:00

135634 144241 004607  00:04:57.7340000:00 000000

14:42:40  [15:5204  01:09:24  00:0537.94C0000:00 000000

1552:04 165339 010135 D0:22:15.94€00:00:00  00:00:00

165339 2359:59 070620 00:0000 000000  0C:00:00

Display items

[Ein aute operation [ Feed hold

[ Ready I Poveer off

®

Position Display items

Description

Remark

(a) | Machine name

view screen.

Displays the name of the machine selected in the Operating status over-

(b) Machine informa-
(1) tion
Header

Displays the description of the selected machine.

- For information on how to register ma-
chine information, refer to "Edit machine
screen" (Chapter 4.1).

(c) | Date specification

(3).

The Previous day and Next day buttons switches the contents in (2) and

(d) | Chartlegend

Explains the color coding for the items in the Gantt chart.

- Total times of the operation detail states
matches the total time displayed in (f)
Gantt chart.

- Up to 3 part systems can be displayed.
- If program names cannot be collected,

(2) . . . ) . . . the fallback setting value set with NC
Summa- | (e) Daily details sum- Llstslt_he total times of the operation detail states that occurred in the Machine Tool Connector appears. Re-
ry table mary table specified day for each program. fer to the following manual for the set-
ting method.
[ _INC Machine Tool Connector Us-
er's Manual
- Up to 1000 rows can be displayed for
each day specified.
gr:art ) Daily details - Displays the changes of the operation detail status over time in a chart.
area Gantt chart - The period covered by the entire display is one day.
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Daily total screen

The Daily total screen displays the total times of the operation detail states of each program in the order of program operation
over the period specified in the Operating details screen.

(a) (b)
Operating details  (daily total) — O ( 1>)
Operating details dai
Device name : Machifel PlantA Linel
Startdate: 2021/05/26 ~ Enddate: 2021/06/01 (c) (2)
Date Feed hold ﬁ‘igg}f Alarm stop EMG stop Ready Power off Automatic Utilization
2021/05/26 0:00:00 2:00:00 0:30:00 0:00:00 2:00:00 2:00:00 17:30:00 89.58%
2021/05/27 0:00:00 1:00:00 0:30:00 0:00:00 2:00:00 2:00:00 18:30:00 89.58%
(d) —4— 2021/05/28 0:00:00 0:00:00 0:30:00 0:00:00 2:00:00 1:00:00 20:30:00 93.75%
2021/05/29 0:00:00 1:00:00 0:00:00 0:00:00 2:00:00 1:00:00 20:00:00 95.83%
2021/05/30 0:00:00 1:20:00 0:00:00 0:00:00 4:20:00 0:00:00 18:20:00 100.00%
2021/05/31 1:20:00 0:50:00 1:30:00 0:00:00 4:20:00 1:30:00 14:30:00 87.50%
2021/06/01 0:00:00 0:00:00 0:00:00 0:00:00 2:00:00 2:00:00 4:30:00 76.47%
Total 1:20:00 6:10:00 3:00:00 0:00:00 18:40:00 9:30:00 113:50:00 91.80%
Display items
Position Display items Description Remark
. Displays the name of the machine selected in the Operating status over-
(a) | Machine name ; Fori . :
view screen. - For information on how to register ma-
™) chine information, refer to "Edit machine
Machine informa- . - . "
Header (b) tion Displays the description of the selected machine. screen” (Chapter 4.1).
(c) | Display period Displays the period set in the Operating details screen.
Displays the aggregated results of the operation detail states (Feed hold,
2) ) Aggregated results | Single block stop, Alarm stop, EMG stop, Ready (Stand-by), Power off,
Data overview In automatic operation) and of the utilizations over the period shown in

(c).
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Production results screen

The Production results screen displays the variance between planned and actual work for the machine, such as the number of
parts produced and the production progress, which helps you to track the trends of productivity for each machine.

(a)
Production results - o X
L=
Production name | peccription (b) (C) (e)
ET N EQUIPO1 (1 )
Production results From: 2021/08/14 ~ To: 2021/08/20 Period 7 Days |Aggregate A Production plan srtﬂq
\=)
d . Display color Program name Completed gty Average CT Max/Min 3
(d) —
T I o0 3 0.00 H 0.01H/0.01H
Results
I o002 7 0.00H 0.01H/0.01H
96.33 % ‘ I o0 4 0.00 H 0.01H/0.01H
‘ 52/ 70 ' I oo 4 0.00H 0.01H/0.01H
I o0 7 (f) annH nniTH/ONH
completion rate(Daily transition) (k) Production plan : CSV unused
(J) B Y Product period : 2021/08/11~2021/08/22 Plan q'ty : 70
™ 0] —
(@) (4)]™ 0
-
Fixed end date (i) - (n)
@ g T
. LM .
(P) R 2% (V) by,
Program detailed ratio CSV output
Date Program name  availability time Feed hold Single block Availability Completed q'ty Completion rate Average CT  Production proﬁrb) (U)
2021/08/15 prg.001 00:00:45 00:00:00 00:00:00 3 00:00:15
prg.002 00:00:45 00:00:00 00:00:00 7 00:00:06
prg.003 00:00:50 00:00:00 00:00:00 TR
prg.004 00:00:40 00:00:00 00:00:00 * 00:00:10
prg.005 00:00:35 00:00:00 00:00:00 6 RIS
prg.006 00:00:40 00:00:00 00:00:00 100.0% 7 62.86%  00:00:05 1Days 19Hours

In this screen, you can view and operate the following items. For details on the display items, refer to "Display items"
described below.

- You can view the summary of the actual production (the number of parts produced, the average (max/min) cycle
time) over the specified period for each program. Note that the actual production is not displayed for a program for
which the number of parts produced over the specified period is 0.

- If you set the production plan in the Edit machine screen or import an external CSV file in advance, you can track
the variance between planned and actual values over the specified period and forecast when the planned number
of parts will be produced based on the production results.

- You can view the details of production results over the aggregation period for each date and each program.

-You can identify which program is lowering productivity from the number of parts produced and the average cycle
time for each program.

- If the percentage of completion is increasing at a low rate compared to availability, checking the operation history
and the occurrences of the events causing stops on the day using the Daily details chart in the Operating details
screen helps you identify problems in production.

- You can export the aggregation results in the Production results screen to a CSV file.
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Display items

What is displayed in the screen depends on how the production plan is set. For details, refer to "Aggregate operation”.

Position Setting items Description Remark
o - Displays the machine information (machine name, machine image, For information on how to register ma-
I(-:gader (a) :\i/(';d"”e informa- machine description) set in the Operating status overview screen. chine information, refer to "Edit machine
- The information must be predefined in the Edit machine screen. screen” (Chapter 4.1).
- When the aggregation period (Start date and End date) is specified,
the number of days in the period is displayed in the "Period" area.
(2) (b) | Custom range 1 ys| p lod 1s displayec| ) I
Aggre- - The limit for Custom range is 30 days. A long period may cause ag- | . You cannot specify an aggregation peri-
gate op- gregation and screen display to take a long time to complete. od that starts on the current date or a
::Zgon Press this button after setting the aggregation period to update the dis- date after the current date.
(c) Aggregate button play of the Donut chart (d), the Summary table (e), the Production re-
sults charts (1) to (t), and the Daily details summary table (u).
- When you hover the mouse pointer over
- Displays the ratio of the numbers of parts produced for the machining the chart, the program names, the total
programs over the specified period in a donut chart. In the hole of the times of automatic operation, the avail-
donut chart, the availability is displayed. abilities, and the percentages of num-
(3) () | Donut chart - If no production plan (g) and (h) is set, or only production results (q) bers of parts produced for the programs
Aggre- and (s) are displayed ((n) to (p) and (r) are hidden), the formula to cal- are displayed.
gation culate the percentage of completion is displayed in the following for- | - Only the operating programs of the first
view mat. (The number of digits is fixed) part system are included in the aggre-
Formula: ---- / ---- gation. MDI programs are not included
in the aggregation.
(e) Summary table Displays the production results over the specified period.
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Position Setting items Description Remark

- Displays the folder (or file) path for the production plan CSV specified

in the Edit machine or Edit plant screen.
) CSVfolderffile path | - When the Aggregate button is pressed, aggregation is processed us-
display ing the production plan corresponding to the displayed items. If the
production plan CSV file has an incorrect format, a message indicat-
ing that the file cannot be imported appears.

- Displays the planned production period based on the production plan
set in the Edit plant screen or the Edit machine screen. (When no pro-
duction plan is set, this field is blank)

(9) Product period - The Production plan end date line (n) is displayed in the Production
results chart. - For details about production plan set-
- If the production plan CSV file has an incorrect format, the period is ting, refer to "Edit plant screen” (Chap-
not displayed. ter 4.1) and "Edit machine screen"
(Chapter 4.1).
- Displays the planned total number of parts for the planned production | _ For information on the format of produc-
(h) Planned q'ty period based on the set production plan. (When no production plan is tion plan CSV files, refer to "Production
set, this field is blank) plan setting" (Chapter 4.2).

- Switches the basis of calculation for the Forecast line (r) or the actual | - After the production plan is set, the dis-
availability line (t) for the current date and later dates. The calculation play of the aggregated results in the
can be based on either the plan end date (*1) or the actual availability Production results screen are not up-
(*2), depending on whether [Fixed end date] or [Fixed availability] is dated until the Aggregate button is

(i) Forecast switcher selected. pressed.

(*1) Fixed end date: Displays the production forecast that is calculated

so that the completion rate is 100% on the planned end date.

(*2) Fixed availability: Displays the production forecast that is based on

the actual availabilities during the period for the current date and later

dates.

Displays the daily cumulative chart representing the production over

the entire aggregation period.

() Daily graph Line: Number of parts produced (green), Planned number of parts (light
blue)
Stacked: Number of parts produced (by program)
(k) Display period Drag this scroll bar to change the date range the Production results
@ scroll bar chart displays within the specified period. u Display period
Produc- Indicates the planned production period relative to the Daily graph (j). Etadr‘-(:PAI\ggreg:téon start date
tion re- ()] Plan period bar If the planned production period is not within the aggregation period, it nd: Plan end date
sults is not displayed.
chart I . . ) ) )
view (m) | Current date line I_ndlcates the current date in the planned production period with asolid | _ The I.ine is not displayed unless the pro-
line (black). duction plan (f) to (h) are set for each
Production plan Indicates the end date of the planned production period with a solid line ma.chme ,m agvance. .
M | ond line (blue). - If either situation (a) or (b) below is the
case, lines other than those represent-
Production plan tar- ) . - ing actual production (q) and (s) are not
(o) get line P Indicates the planned total number of parts (h) with a solid line (yellow). displayed. Revise the production plan.
- A (a) A date later than the current date is set
Planned progress Indlqates the number of parts required to be produced bet\;veen the pro- as the start date of the planned produc-
(p) . duction plan start date and the end date to complete 100% of the ti iod
line planned total number of parts (h) with a solid line (light blue). fon period (g)
(b) A date earlier than the start date of the
@ Actual production Indicates the daily completion rate over the aggregation period with a aggregation period is set as the end
q line solid line (green). date of the planned production period.

- The dashed green line indicates the number of parts required to be
produced from the current date to complete 100% of the planned total
number of parts if the number of parts produced as of the current date
is less than the planned number.

- Depending on the setting of the Forecast switcher (i), what is dis- - Ifthe contents of the set production plan
played as the forecast for the number of parts on and after the current | are incorrect, the Forecast line is not dis-

) date varies. (Whether calculation is based on the plan end date orthe | Played correctly. )
(r) Forecast line actual availability) - If the number of parts produced is equal
to or greater than the planned number as
. . R of the current date, the Forecast line is not

- If the number of parts produced is 0 or the machine availability is 0% | gisplayed.
during the aggregation period, the Forecast line is not displayed, and
the following message appears.

"Since machining results during the period is 0 hours, the production
forecast cannot be displayed.”

. . ) - This chart is not displayed if the data on
() Daily count stack Displays the cumuls_mve nqmber of parts produced for each day be- the number of parts produced has not
chart tween the aggregation period start date and the current date.
been collected.
- Indicates the change in availability up to the planned end date.
- Depending on the setting of the Forecast switcher (i), what is dis-
(t) Availability line played as the forecast for the availability on and after the current date
varies. (Whether calculation is based on the plan end date or the actual
availability)
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Description

Remark

Displays the aggregated daily change in the production results for each
program over the specified period. Items (i) to (ix) below are displayed.

(i) Date

(li) Program name

(iii) Availability time (sum of cycle time [CT]) [hh:mm:ss]

(iv) Non-availability state time 1 to 3 [hh:mm:ss]

(v) Availability [%]

(vi) Completed quantity

(vii) Completion rate [%] (Cumulative count of parts produced + Num-
ber of parts planned x 100)

(viii) Average CT

(ix) Production progress [DD:HH] (minutes are rounded to the nearest
hour)

- For Non-availability state time, up to 3 columns of the states that are
set as 'Operation' in the Operating status setting are displayed. (The
display priority is as described in "How operation data (today) is cal-
culated" (3))

- The average cycle time is shown with a red background if it exceeds
the planned cycle time in the production plan.

- The completion rate is the ratio (%) of
the total number of parts produced over
the aggregation period to the number of
parts planned. The completion rate
does not match the current day’s per-
centage of completion in the Plant ma-
chines overview screen.

- The number of parts planned is the total
value for the planned production period.
If the manually set production plan in
the Edit machine screen is applied, the
number of parts planned is calculated
as the average number of parts per day.

- If the number of parts produced over the
aggregation period is 0 for a program,
the average cycle time for that program
is 0.

Position Setting items
Daily details sum-
(5) &) mary table
Produc-
tion re-
sult
details
view
) Production results
CSV output button

Press this button and specify the output folder and the file name in the
resulting dialog. The Daily details summary table (u) in the screen is ex-
ported to a CSV file as displayed. (*1)

- Refer to "(2) Results CSV file format" for
details.

- Open the output CSV file with an editor
that supports UTF-8 with BOM encoding
such as Microsoft Excel.

(*1) CSV file format

Item

Specification

Extension

.Csv

Delimiter

Comma (,)

Line delimiter

CRLF (0x0D, 0x0A)

Character code

UTF-8 (with BOM)

Number of records

Number of programs in the displayed results

Precautions

If the completed quantity exceeds the maximum value that can be aggregated, the production results (summary table, daily
graph, daily count stack chart, daily details summary table) are not displayed, and an error message appears.

4 FUNCTIONS 75

4.2 Operating Status Analysis




Production plan setting

(1) How to set a production plan
From the Production plan setting button in the upper right corner of the screen, you can revise the production plan

settings.
EZ Production results - O X
Production name Description
E. Machinel PlantA Linel
Production results From: 2021/05/26 ~ To: 2021/06/01 Period 7 Days |Aggregate TE Production plan setting

When you press the "Production plan setting" button, the Edit machine screen appears. (In this case, only the Product
plan tab can be configured)

After either (A) setting the production plan CSV file or (B) manually entering the production plan settings, press the
Register button.

After the production plan is registered, you can aggregate data in the Production results screen with the revised
production plan.

The following describes the settings in the Edit machine screen.
For the description of the settings, refer to "Setting items".

@ Edit machine X

Edit machine

Machine name wachinel
Description PlantA Linel
Clear
Display color Select
Machine image
NO IMAGE
Clear
Image size: 160 x 70 pixels (w x h)
Data collection settings = Aggregation settings | Product plan Bl (A) Set the production plan CSV file
Planning method
« Product plan C5V
) Import file setting
Select|Clear

) Manual input

Planned cycle time 1.00 — (B) Input the production plan settings

Production plan 440

Manual input for production period

From: | ~ To:|

Register Cancel
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(A) Set the production plan CSV file
Select either of the following options and set the item described below.
You cannot use the "(B) Input the production plan settings" with a production plan CSV file.

- Plant production plan (when "Production plan CSV" is selected)

The folder path selected in the "Production plan setting" in the Edit plant screen is displayed.

The production plan CSV file in the selected folder is applied as the product plan.

(For details on the setting, refer to "(I) Production plan setting" in "Edit plant screen" (Chapter 4.1).)

- Machine production plan (when "Import file setting" is selected)
Press the Select button to designate a production plan CSV file for the machine.

While it is possible to set a production plan CSV file containing no production plan for the machine being edited, the
following error appears. (The error is not displayed when the Production plan setting is configured in the Edit plant
screen.)

Error *

Production plan does not exist in the specified file.
l'\ [Machine:Machine 1)

If the selected file is not a production plan CSV, you cannot set the file and the following error appears.

Error x

l Production plan information can not be read from the selected
% file

(B) Input the production plan settings
Manually enter the planned cycle time, the number of parts planned, and the planned production period in this
screen.
You cannot use the "(A) Set the production plan CSV file" with manually input settings.
(This is per-machine setting. It is not possible to set a plan for each program)

- Manual input for production period
Manually set the planned production period used in aggregation.

- Start date
- End date
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(2) Production plan CSV file format
The following describes the format specification of the CSV file used in production plan setting.

m CSV Format

Item Specification Remark

1 Extension sV If the file has an invalid extension, a read error
occurs.

2 Delimiter Comma (,)

3 Line delimiter CRLF (0xOD, Ox0A) _If QR (0x0D) or LF (OXO_A)_alone exists in the file,
it is deleted when the file is read.

4 Character code Shift_JIS If the character code is not Shift_JIS, a read error
occurs.
If the number of records in one file exceeds

5 Number of records 100000 (rows) 100000, the excess records are not read.
If the size of one record exceeds the maximum

. limit, a read error occurs. For details of the num-

6 Record size 71 characters (119 bytes) or less (per record) ber of characters. refer to "CSV stored data infor-

mation".

m CSV stored data information

Column name Data type Length Remark

The machine names in the CSV file must match

1 Machine name String 32 the machine names registered in this application.
1)

2 Program name String 16 The program names in the CSV file must match
the machining programs name on the NC.

3 Date Date 10 The dat.e for which production is planned.
Format: yyyy/mm/dd

4 Planned number Number 4.0 The number of parts planned (0 to 9999) (*2)
Enter a decimal number with two decimal places
(0.00 to 99.99)

5 Planned cycle time Number 2.2 Example: When the planned cycle time is 40
minutes
0.67: (40 min/60 min = 0.67 hours)

(*1) Commas, double quotation marks and other special characters are not allowed. An error occurs when the file is imported.
Set the machine name with half-width [single-byte] alphanumerical characters or full-width [double-byte] Japanese characters
(SJIS compatible characters).

(*2) The maximum total number of plans in a file is 999,999. If a file contains more plans than allowed, an error occurs when
the file is imported.

[Example of error]
Machine name: Machine, A
Program name: "Prg01"
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(3) Example of production plan CSV file

planCSV.csv

Machine 1, 01001, 2020/04/01, 1, 3.33
Machine 1, 02000, 2020/04/01, 1, 1.33
Machine 1, 03000, 2020/04/01, 1, 2.17
Machine 1, 04000, 2020/04/02, 1, 2.17
Machine 1, 05000, 2020/04/02, 2, 1.33
Machine 1, 03000, 2020/04/03, 1, 2.17
Machine 1, 06000, 2020/04/03, 2, 0.5
Machine 1, 05000, 2020/04/03, 1, 1.33
Machine 1, 04000, 2020/04/04, 1, 2.17
Machine 1, 05000, 2020/04/04, 3, 1.33
Machine 1, 04000, 2020/04/05, 1, 2.17
Machine 1, 05000, 2020/04/05, 3, 1.33
Machine 2, 01000, 2020/04/01, 1, 1
Machine 2, 02000, 2020/04/01, 3, 1
Machine 2, 03000, 2020/04/01, 2, 2.17
Machine 2, 04000, 2020/04/02, 2, 0.5
Machine 2, 05000, 2020/04/02, 4, 1.33
Machine 2, 06000, 2020/04/02, 1, 7.5
Machine 2, 05000, 2020/04/03, 4, 1.33
Machine 2, 02000, 2020/04/03, 2, 1.33
Machine 2, 04000, 2020/04/04, 1, 0.5
Machine 2, 05000, 2020/04/04, 3, 1.33
Machine 2, 04000, 2020/04/05, 1, 0.5
Machine 2, 05000, 2020/04/05, 3, 1.33
Machine 3, 01000, 2020/04/01, 5, 1.33
Machine 3, 02000, 2020/04/02, 1, 1
Machine 3, O3000, 2020/04/02, 6, 0.67
Machine 3, 04000, 2020/04/03, 5, 0.58
Machine 3, 05000, 2020/04/03, 4, 0.5
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Results CSV file format

The following describes the format of the CSV file to which the aggregated results in the Production results screen are

exported.

The aggregated results in the Production results screen as displayed are exported as the output data.

Column name Unit Length Format Remark
Date Date 32 yyyy/mm/dd ,rAiocéate in the aggregation pe-
Program name String 16 Arbitrary character string UTF-8 (with BOM)
Availability time Time 8 HH:MM:SS The run time.
Non-availability state time 1 Time 8 HH:MM:SS - The time during which the
status is any state set as 'Op-
Non-availability state time 2 Time 8 HH:MM:SS eration' in the Operating sta-
tus screen other than
'Running'.
Non-availability state time 3 Time 8 HH:MM:SS - If the setting is missing, the
data is blank.
o
Availability Real number 22 ; n/‘L s ot appended to the
Completed quantity Integer 20 - -
o
Completion rate Real number 2.2 - % is not appended to the
number
If no production plan CSV file
Average cycle time Time 8 HH:MM:SS is set, the average cycle time
for each machine is output.
Production progress String - xx Days yy Hours xx = the number of days

yy = the number of hours
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Aggregate operation

The following describes how aggregate operation differs depending on the applied production plan.

The aggregate operation of production results assumes that the data to be aggregated covers the planned production period
up to the current date within the aggregation period.
For information on how to set production plan for each machine, refer to "Edit machine screen" (Chapter 4.1).

Display items

Production results
screen
Display items

When production plan CSV file is ap-
plied

When production plan is manually set

Availability (actual)

For the calculation formu

la, refer to "How operation data (specific period) is calculated" (Chapter 4.1).

(d)

Aggregates the actual values over the period
by machine.

1), (1), (u)-(8)

Aggregates the actual values by day by ma-
chine.

Same as when a production plan CSV file is
applied (left)

Completed quantity

(e)-(3)

Aggregates the actual values over the period
by program.

0]

Aggregates the actual values by day by ma-
chine.

(s), (u)- (6)

Aggregates the actual values by day by pro-
gram.

Same as when a production plan CSV file is
applied (left)

Number of works
planned

(M)

The sum of the planned numbers by day by
program

The specified planned number

()

(As of the current date)
Number of remaining parts planned = Number
of parts planned - Number of parts produced

Same as when a production plan CSV file is
applied (left)

Average cycle time

(e)-(4)

By program
¥ Availability time + Number of parts produced
(over the period)

(u)-(8)

By day by program
2 Availability time + Number of parts produced

Same as when a production plan CSV file is
applied (left)

Forecast (estimated
number of remaining
days required to com-
plete the planned quan-
tity, required
availability)

(OXU]

- The average cycle time is the average value
of the availability times by program.

- The production forecast for each day is the
average value of the number of remaining
parts planned until the completion date.

(1) Based on the actual availability (*1)
Estimated number of remaining days required
to complete the planned quantity = ¥ (Average
cycle time x Number of remaining parts
planned) + (Average operating time per day x
Actual availability)

(2) Based on the plan end date (*2)

Required availability = ¥ (Average cycle time x
Number of remaining parts planned) +(Aver-
age operating time per day x Number of re-

maining days)

- The average cycle time is the average value
of the availability times by program.

- The production forecast for each day is the
average value of the number of remaining
parts planned until the completion date.

(1) Based on the actual availability (*1)
Estimated number of remaining days required
to complete the planned quantity = Average
cycle time x Number of remaining parts
planned + (Average operating time per day x
Actual availability)

(2) Based on the plan end date (*2)
Required availability = Average cycle time x
Number of remaining parts planned + (Aver-
age operating time per day x Number of re-
maining days)

(*1) The completion rate is 100% as of the current date + the estimated number of remaining days required to complete the
planned quantity. The displayed availability is the actual value up to the current date.
(*2) The availability required for the completion rate to be 100% on the plan end date is displayed in a graphical format.
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5 RESTRICTIONS

The following describes the restrictions in NC Machine Tool Optimizer.
The information on how to set data collection can be found in the following manual.

[ ] NC Machine Tool Optimizer (Pro/Lite) Install Manual

(1

)

@)

(6)

()

(8)

9)

Due to the system configuration, the operations including consistent data collection in each cycle, communication
performance and screen output depend on the specifications of the related software and communication environment.
The collection interval must be set considering the data to be collected, the connected machines, and the communication
environment.

The data collection settings on NC Machine Tool Connector must be configured according to the machines to be
connected. Even when the settings are correctly configured, the behavior may not be in accordance with the
specification of NC Machine Tool Optimizer, depending on what data the machine can output.

Do not restart MQTT broker (Mosquitto) while NC Machine Tool Optimizer is running.

Do not edit the data in the database regardless of whether NC Machine Tool Optimizer is running or not. If incorrect
record timestamps or data inconsistency arises, NC Machine Tool Optimizer may not work correctly.

Since each calculated value is rounded to the second decimal place when the aggregated results are displayed, the total
of all percentages may not equal 100%, or the total hours of the operating status in one day may not equal 24 hours.

For the screens that can be resized, resizing may make the contents hard to see because automatic adjustment is not
performed.

For a machine with multiple part systems, if the status setting is configured in the Operating status setting screen, the
same setting is applied to all part systems.

When a remote plant is monitored, the display may temporarily become incorrect because of a communications failure of
the network and delayed communication data or for other reasons.

When a remote plant is monitored, the time on the PC in the plants other than the base plant must match that of the base
plant. Otherwise, the display for the plants other than the base plant may not work properly.

(10) If the count of parts produced is reset on the machine, the data of the completed quantity collected for the period

following the reset may contain a slight error, depending on the data collection interval of NC Machine Tool Connector.

(11) If the operating states are not set in the OP status setting tab in the Edit plant screen or in the Operating status setting

screen, the operating states cannot be monitored or aggregated correctly.
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6 APPENDIX
6.1 Appendix 1: Open Source Software

This software consists of multiple software components. Each of them is copyrighted by this consortium and/or third parties.

Software information

This product contains the following open source software.

(1) LiveCharts

(2) Prism

(3) .NET Core Libraries (CoreFX)
(4) M2Mqtt

(5) Npgsql

(6) Unity Container

(7) CommonServicelLocator

(8) ToggleSwitch

LiveCharts

This product uses LiveCharts licensed under the MIT license.
The copyright and permission notices of LiveCharts are described below.

Copyright (c) 2016 Alberto Rodriguez & LiveCharts contributors

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Prism

This product uses Prism licensed under the MIT license.
The copyright and permission notices of Prism are described below.

Copyright (c) .NET Foundation

All rights reserved. Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the ""Software™), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS 1S"", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

.NET Core Libraries (CoreFX)

This product uses .NET Core Libraries (CoreFX) licensed under the MIT license.
The copyright and permission notices of .NET Core Libraries (CoreFX) are described below.

Copyright (c) .NET Foundation and Contributors
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS I1S", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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M2Mgqtt

This product uses M2Magqtt licensed under the Eclipse Public license.
The copyright and permission notices of M2Mqtt are described below.

Paolo Patierno Copyright 2015

THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS ECLIPSE PUBLIC LICENSE
("AGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF THE PROGRAM CONSTITUTES RECIPIENT'S
ACCEPTANCE OF THIS AGREEMENT.

1. DEFINITIONS
"Contribution" means:

a) in the case of the initial Contributor, the initial code and documentation distributed under this Agreement, and

b) in the case of each subsequent Contributor:

i) changes to the Program, and

i) additions to the Program;

where such changes and/or additions to the Program originate from and are distributed by that particular Contributor. A
Contribution 'originates' from a Contributor if it was added to the Program by such Contributor itself or anyone acting on such
Contributor's behalf. Contributions do not include additions to the Program which: (i) are separate modules of software
distributed in conjunction with the Program under their own license agreement, and (ii) are not derivative works of the
Program.

"Contributor" means any person or entity that distributes the Program.

"Licensed Patents" mean patent claims licensable by a Contributor which are necessarily infringed by the use or sale of its
Contribution alone or when combined with the Program.

"Program" means the Contributions distributed in accordance with this Agreement.
"Recipient" means anyone who receives the Program under this Agreement, including all Contributors.
2. GRANT OF RIGHTS

a) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive, worldwide, royalty-free
copyright license to reproduce, prepare derivative works of, publicly display, publicly perform, distribute and sublicense the
Contribution of such Contributor, if any, and such derivative works, in source code and object code form.

b) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive, worldwide, royalty-free
patent license under Licensed Patents to make, use, sell, offer to sell, import and otherwise transfer the Contribution of such
Contributor, if any, in source code and object code form. This patent license shall apply to the combination of the Contribution
and the Program if, at the time the Contribution is added by the Contributor, such addition of the Contribution causes such
combination to be covered by the Licensed Patents. The patent license shall not apply to any other combinations which
include the Contribution. No hardware per se is licensed hereunder.

c) Recipient understands that although each Contributor grants the licenses to its Contributions set forth herein, no
assurances are provided by any Contributor that the Program does not infringe the patent or other intellectual property rights
of any other entity. Each Contributor disclaims any liability to Recipient for claims brought by any other entity based on
infringement of intellectual property rights or otherwise. As a condition to exercising the rights and licenses granted
hereunder, each Recipient hereby assumes sole responsibility to secure any other intellectual property rights needed, if any.
For example, if a third party patent license is required to allow Recipient to distribute the Program, it is Recipient's
responsibility to acquire that license before distributing the Program.

d) Each Contributor represents that to its knowledge it has sufficient copyright rights in its Contribution, if any, to grant the
copyright license set forth in this Agreement.

6 APPENDIX 87
6.1 Appendix 1: Open Source Software



3. REQUIREMENTS
A Contributor may choose to distribute the Program in object code form under its own license agreement, provided that:

a) it complies with the terms and conditions of this Agreement; and

b) its license agreement:

i) effectively disclaims on behalf of all Contributors all warranties and conditions, express and implied, including warranties or
conditions of title and non-infringement, and implied warranties or conditions of merchantability and fithess for a particular
purpose;

ii) effectively excludes on behalf of all Contributors all liability for damages, including direct, indirect, special, incidental and
consequential damages, such as lost profits;

iii) states that any provisions which differ from this Agreement are offered by that Contributor alone and not by any other party;
and

iv) states that source code for the Program is available from such Contributor, and informs licensees how to obtain it in a
reasonable manner on or through a medium customarily used for software exchange.

When the Program is made available in source code form:

a) it must be made available under this Agreement; and
b) a copy of this Agreement must be included with each copy of the Program.
Contributors may not remove or alter any copyright notices contained within the Program.

Each Contributor must identify itself as the originator of its Contribution, if any, in a manner that reasonably allows subsequent
Recipients to identify the originator of the Contribution.

4. COMMERCIAL DISTRIBUTION

Commercial distributors of software may accept certain responsibilities with respect to end users, business partners and the
like. While this license is intended to facilitate the commercial use of the Program, the Contributor who includes the Program
in a commercial product offering should do so in a manner which does not create potential liability for other Contributors.
Therefore, if a Contributor includes the Program in a commercial product offering, such Contributor ("Commercial
Contributor") hereby agrees to defend and indemnify every other Contributor ("Indemnified Contributor") against any losses,
damages and costs (collectively "Losses") arising from claims, lawsuits and other legal actions brought by a third party
against the Indemnified Contributor to the extent caused by the acts or omissions of such Commercial Contributor in
connection with its distribution of the Program in a commercial product offering. The obligations in this section do not apply to
any claims or Losses relating to any actual or alleged intellectual property infringement. In order to qualify, an Indemnified
Contributor must: a) promptly notify the Commercial Contributor in writing of such claim, and b) allow the Commercial
Contributor to control, and cooperate with the Commercial Contributor in, the defense and any related settlement
negotiations. The Indemnified Contributor may participate in any such claim at its own expense.

For example, a Contributor might include the Program in a commercial product offering, Product X. That Contributor is then a
Commercial Contributor. If that Commercial Contributor then makes performance claims, or offers warranties related to
Product X, those performance claims and warranties are such Commercial Contributor's responsibility alone. Under this
section, the Commercial Contributor would have to defend claims against the other Contributors related to those performance
claims and warranties, and if a court requires any other Contributor to pay any damages as a result, the Commercial
Contributor must pay those damages.
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5. NO WARRANTY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, THE PROGRAM IS PROVIDED ON AN "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, EITHER EXPRESS OR IMPLIED INCLUDING, WITHOUT
LIMITATION, ANY WARRANTIES OR CONDITIONS OF TITLE, NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Each Recipient is solely responsible for determining the appropriateness of using and
distributing the Program and assumes all risks associated with its exercise of rights under this Agreement , including but not
limited to the risks and costs of program errors, compliance with applicable laws, damage to or loss of data, programs or
equipment, and unavailability or interruption of operations.

6. DISCLAIMER OF LIABILITY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, NEITHER RECIPIENT NOR ANY CONTRIBUTORS SHALL
HAVE ANY LIABILITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING WITHOUT LIMITATION LOST PROFITS), HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OR DISTRIBUTION OF THE PROGRAM OR THE EXERCISE OF ANY RIGHTS
GRANTED HEREUNDER, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

7. GENERAL

If any provision of this Agreement is invalid or unenforceable under applicable law, it shall not affect the validity or
enforceability of the remainder of the terms of this Agreement, and without further action by the parties hereto, such provision
shall be reformed to the minimum extent necessary to make such provision valid and enforceable.

If Recipient institutes patent litigation against any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the
Program itself (excluding combinations of the Program with other software or hardware) infringes such Recipient's patent(s),
then such Recipient's rights granted under Section 2(b) shall terminate as of the date such litigation is filed.

All Recipient's rights under this Agreement shall terminate if it fails to comply with any of the material terms or conditions of
this Agreement and does not cure such failure in a reasonable period of time after becoming aware of such noncompliance. If
all Recipient's rights under this Agreement terminate, Recipient agrees to cease use and distribution of the Program as soon
as reasonably practicable. However, Recipient's obligations under this Agreement and any licenses granted by Recipient
relating to the Program shall continue and survive.

Everyone is permitted to copy and distribute copies of this Agreement, but in order to avoid inconsistency the Agreement is
copyrighted and may only be modified in the following manner. The Agreement Steward reserves the right to publish new
versions (including revisions) of this Agreement from time to time. No one other than the Agreement Steward has the right to
modify this Agreement. The Eclipse Foundation is the initial Agreement Steward. The Eclipse Foundation may assign the
responsibility to serve as the Agreement Steward to a suitable separate entity. Each new version of the Agreement will be
given a distinguishing version number. The Program (including Contributions) may always be distributed subject to the
version of the Agreement under which it was received. In addition, after a new version of the Agreement is published,
Contributor may elect to distribute the Program (including its Contributions) under the new version. Except as expressly stated
in Sections 2(a) and 2(b) above, Recipient receives no rights or licenses to the intellectual property of any Contributor under
this Agreement, whether expressly, by implication, estoppel or otherwise. All rights in the Program not expressly granted
under this Agreement are reserved.

This Agreement is governed by the laws of the State of New York and the intellectual property laws of the United States of
America. No party to this Agreement will bring a legal action under this Agreement more than one year after the cause of
action arose. Each party waives its rights to a jury trial in any resulting litigation.
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Npgsql

This product uses Npgsql licensed under the PostgreSQL license.
The copyright and permission notices of Npgsql are described below.

Copyright (c) 2002-2018, The Npgsql Development Team

Permission to use, copy, modify, and distribute this software and its documentation for any purpose, without fee, and without
a written agreement is hereby granted, provided that the above copyright notice and this paragraph and the following two
paragraphs appear in all copies.

IN NO EVENT SHALL THE NPGSQL DEVELOPMENT TEAM BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING LOST PROFITS, ARISING OUT OF THE USE OF
THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE NPGSQL DEVELOPMENT TEAM HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

THE NPGSQL DEVELOPMENT TEAM SPECIFICALLY DISCLAIMS ANY WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
SOFTWARE PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND THE NPGSQL DEVELOPMENT TEAM HAS NO
OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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Unity Container

This product uses Unity Container licensed under the Apache license.
The copyright and permission notices of Unity Container are described below.

Copyright (c) Unity Container Project 2018
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.
""License" shall mean the terms and conditions for use, reproduction, and distribution as defined by Sections 1 through 9 of
this document.

""Licensor"" shall mean the copyright owner or entity authorized by the copyright owner that is granting the License.

""Legal Entity"" shall mean the union of the acting entity and all other entities that control, are controlled by, or are under
common control with that entity. For the purposes of this definition, ""control™ means (i) the power, direct or indirect, to cause
the direction or management of such entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more
of the outstanding shares, or (iii) beneficial ownership of such entity.

""You"" (or ""Your"") shall mean an individual or Legal Entity exercising permissions granted by this License.

""Source™ form shall mean the preferred form for making modifications, including but not limited to software source code,
documentation source, and configuration files.

""Object™ form shall mean any form resulting from mechanical transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation, and conversions to other media types.

""Work"" shall mean the work of authorship, whether in Source or Object form, made available under the License, as indicated
by a copyright notice that is included in or attached to the work (an example is provided in the Appendix below).

""Derivative Works™" shall mean any work, whether in Source or Object form, that is based on (or derived from) the Work and
for which the editorial revisions, annotations, elaborations, or other modifications represent, as a whole, an original work of
authorship. For the purposes of this License, Derivative Works shall not include works that remain separable from, or merely
link (or bind by name) to the interfaces of, the Work and Derivative Works thereof.

""Contribution"" shall mean any work of authorship, including the original version of the Work and any modifications or
additions to that Work or Derivative Works thereof, that is intentionally submitted to Licensor for inclusion in the Work by the
copyright owner or by an individual or Legal Entity authorized to submit on behalf of the copyright owner. For the purposes of
this definition, ""'submitted"" means any form of electronic, verbal, or written communication sent to the Licensor or its
representatives, including but not limited to communication on electronic mailing lists, source code control systems, and issue
tracking systems that are managed by, or on behalf of, the Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise designated in writing by the copyright owner as "'Not a
Contribution.""
""Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has been received by
Licensor and subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a
perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable copyright license to reproduce, prepare Derivative
Works of, publicly display, publicly perform, sublicense, and distribute the Work and such Derivative Works in Source or
Object form.
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3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a
perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable (except as stated in this section) patent license to
make, have made, use, offer to sell, sell, import, and otherwise transfer the Work, where such license applies only to those
patent claims licensable by such Contributor that are necessarily infringed by their Contribution(s) alone or by combination of
their Contribution(s) with the Work to which such Contribution(s) was submitted. If You institute patent litigation against any
entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Work or a Contribution incorporated within the
Work constitutes direct or contributory patent infringement, then any patent licenses granted to You under this License for that
Work shall terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any medium, with or
without modifications, and in Source or Object form, provided that You meet the following conditions:

(a) You must give any other recipients of the Work or Derivative Works a copy of this License; and
(b) You must cause any modified files to carry prominent notices stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work, excluding those notices that do not pertain to any part of the Derivative
Works; and

(d) If the Work includes a ""NOTICE" text file as part of its distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one of the following places: within a NOTICE text file distributed as part
of the Derivative Works; within the Source form or documentation, if provided along with the Derivative Works; or, within a
display generated by the Derivative Works, if and wherever such third-party notices normally appear. The contents of the
NOTICE file are for informational purposes only and do not modify the License.

You may add Your own attribution notices within Derivative Works that You distribute, alongside or as an addendum to the
NOTICE text from the Work, provided that such additional attribution notices cannot be construed as modifying the License.

You may add Your own copyright statement to Your modifications and may provide additional or different license terms and
conditions for use, reproduction, or distribution of Your modifications, or for any such Derivative Works as a whole, provided
Your use, reproduction, and distribution of the Work otherwise complies with the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution intentionally submitted for inclusion in
the Work by You to the Licensor shall be under the terms and conditions of this License, without any additional terms or
conditions.

Notwithstanding the above, nothing herein shall supersede or modify the terms of any separate license agreement you may
have executed with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks, or product
names of the Licensor, except as required for reasonable and customary use in describing the origin of the Work and
reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "™AS I1S"" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND,
either express or implied, including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT,
MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any risks associated with Your exercise of permissions under
this License.
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8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly negligent acts) or agreed to in writing, shall any Contributor
be liable to You for damages, including any direct, indirect, special, incidental, or consequential damages of any character
arising as a result of this License or out of the use or inability to use the Work (including but not limited to damages for loss of
goodwill, work stoppage, computer failure or malfunction, or any and all other commercial damages or losses), even if such
Contributor has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof, You may choose to
offer, and charge a fee for, acceptance of support, warranty, indemnity, or other liability obligations and/or rights consistent
with this License. However, in accepting such obligations, You may act only on Your own behalf and on Your sole
responsibility, not on behalf of any other Contributor, and only if You agree to indemnify, defend, and hold each Contributor
harmless for any liability incurred by, or claims asserted against, such Contributor by reason of your accepting any such
warranty or additional liability.

END OF TERMS AND CONDITIONS

APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following boilerplate notice, with the fields enclosed by brackets ""[]""

replaced with your own identifying information. (Don't include the brackets!) The text should be enclosed in the appropriate

comment syntax for the file format. We also recommend that a file or class name and description of purpose be included on
the same ""printed page™ as the copyright notice for easier identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the ""License™);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an ""AS IS""

BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and limitations under the License.
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CommonServicelLocator

This product uses CommonServiceLocator licensed under the Microsoft Public license.
The copyright and permission notices of CommonServiceLocator are described below.

Copyright (c) Microsoft 2008

Microsoft Public License (MS-PL)
This license governs use of the accompanying software. If you use the software, you
accept this license. If you do not accept the license, do not use the software.

1. Definitions

The terms "reproduce," "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S.
copyright law.

A "contribution" is the original software, or any additions or changes to the software.

A "contributor" is any person that distributes its contribution under this license.

"Licensed patents" are a contributor's patent claims that read directly on its contribution.

2. Grant of Rights

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each
contributor grants you a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare
derivative works of its contribution, and distribute its contribution or any derivative works that you create.

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each
contributor grants you a non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use,
sell, offer for sale, import, and/or otherwise dispose of its contribution in the software or derivative works of the contribution in
the software.

3. Conditions and Limitations

(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks.

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent
license from such contributor to the software ends automatically.

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that
are present in the software.

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including a
complete copy of this license with your distribution. If you distribute any portion of the software in compiled or object code
form, you may only do so under a license that complies with this license.

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or
conditions. You may have additional consumer rights under your local laws which this license cannot change. To the extent
permitted under your local laws, the contributors exclude the implied warranties of merchantability, fitness for a particular
purpose and non-infringement.

94 6 APPENDIX
6.1 Appendix 1: Open Source Software



ToggleSwitch

This product uses ToggleSwitch licensed under the Microsoft Public license.
The copyright and permission notices of ToggleSwitch are described below.

Copyright (c) Microsoft 2015

Microsoft Public License (MS-PL)
This license governs use of the accompanying software. If you use the software, you accept this license. If you do not accept
the license, do not use the software.

1. Definitions

The terms "reproduce,"” "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S.
copyright law.

A "contribution" is the original software, or any additions or changes to the software.

A "contributor" is any person that distributes its contribution under this license.

"Licensed patents" are a contributor's patent claims that read directly on its contribution.

2. Grant of Rights

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each
contributor grants you a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare
derivative works of its contribution, and distribute its contribution or any derivative works that you create.

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each
contributor grants you a non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use,
sell, offer for sale, import, and/or otherwise dispose of its contribution in the software or derivative works of the contribution in
the software.

3. Conditions and Limitations

(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks.

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent
license from such contributor to the software ends automatically.

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that
are present in the software.

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including a
complete copy of this license with your distribution. If you distribute any portion of the software in compiled or object code
form, you may only do so under a license that complies with this license.

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or
conditions. You may have additional consumer rights under your local laws which this license cannot change. To the extent
permitted under your local laws, the contributors exclude the implied warranties of merchantability, fitness for a particular
purpose and non-infringement.
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6.2 Appendix 2: Supported Version

NC Machine Tool Optimizer NC Machine Tool Connector

Version A5 (1.1.5.0)

Version A6 (1.1.6.0) Version A1 (1.1.2.0) or newer

Version A7 (1.1.7.0)

Precautions for version upgrade

When upgrading NC Machine Tool Optimizer, to use the information before the upgrade without any changes, the measures
in the following table are required.
For details on the measures, refer to the following manual.

l!!_l NC Machine Tool Optimizer (Pro/Lite) Install Manual

Target version Measure
Version A5 or earlier to A6 Database connection needs to be set again.
Version A6 or earlier to A7 Data in the database needs to be migrated.
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REVISIONS

Revision date Manual No. Revision details

Aug. 2021 IB(NA)1501672-A First edition created.
Added the supporting models (M8V, C80).
Revised the description on the system configuration.

g Added the supporting language (Korean, Siplified Chinese, Traditional Chinese).

Jan. 2022 IB(NA)1501672-B Added the description on the machies supporting OPC UA.
Revised the number of machines connected (custom API, MTConnect)
Corrected errors.
Revised the description on the system configuration.
Revised the number of connectable machines for the Pro version.
Revised the Edit plant screen.
Revised the menu operations in the Operating status overview screen.

Dec.2022 IB(NA)1501672-C Revised the description on the Edit machine screen, the Achievement output screen, the Production results
screen, and the Edit group screen.
Added precautions for version update.
Corrected errors.
Revised the description on the PostgreSQL version.

Apr. 2024 IB(NA)1501672-D Rev!sed the description on t'he Operating status_ overview screen and the Production results screen.
Revised the supported version and the precautions for version upgrade.
Corrected errors.

TRADEMARKS

MTConnect is a registered trademark of The Association For Manufacturing Technology.
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or

other countries.

Intel is either a registered trademark or trademark of Intel Corporation in the United States and/or other countries.
Ethernet is a registered trademark of Xerox Corporation in the United States and/or other countries.

OPC and OPC UA are registered trademarks of OPC Foundation.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as '™' or '®" are not specified in this manual.
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Global Service Network

AMERICA

MITSUBISHI ELECTRIC AUTOMATION INC. (AMERICA FA CENTER)
HQ and Central Region Service Center (Chicago)
500 CORPORATE WOODS PARKWAY, VERNON HILLS, ILLINOIS 60061, U.S.A.
TEL: +1-847-478-2500 / FAX: +1-847-478-2650
Minneapolis, MN Service Satellite
Detroit, Ml Service Satellite
Grand Rapids, Ml Service Satellite
Cleveland, OH Service Satellite
St. Louis, MO Service Satellite
i is, IN Service i

South/East Region Service Center (Georgia)
1845 SATELLITE BOULEVARD STE. 450, DULUTH, GEORGIA 30097, U.S.A.
TEL +1-678-258-4529 / FAX +1-678-258-4519

Charleston, SC Service Satellite
Charlotte, NC Service Satellite
Raleigh, NC Service Satellite
Dallas, TX Service Satellite
Houston, TX Service Satellite
Hartford, CT Service Satellite
Knoxville, TN Service Satellite
Nashville, TN Service Satellite
Huntsville, AL Satellite
Pittsburg, PA Service Satellite
Tampa, FL Service Satellite
Miami, FL Satelite

Lafayette, LA Service Satellite
Allentown, PA Satelite

Western Region Service Center (California)
5900-B KATELLA AVE. - 5900-A KATELLA AVE. CYPRESS, CALIFORNIA 90630, U.S.A.
TEL: +1-714-699-2625 / FAX: +1-847-478-2650
San Francisco, CA Satelite
Seattle, WA Service Satellite
Denver, CO Service Satellite

Canada Region Service Center (Toronto)
4299 14TH AVENUE MARKHAM, ONTARIO L3R OJ2, CANADA
TEL: +1-905-475-7728 | FAX: +1-905-475-7935
AB Service
Montreal, QC Service Satellite

Mexico Region Service Center (Queretaro)
Parque Tecnoldgico Innovacion Querétaro, Lateral Carretera Estatal 431, Km 2+200, Lote 91 Modulos 1y 2
Hacienda la Machorra, CP 76246, EI Marqués, Querétaro, México
TEL: +52-442-153-6050
Monterrey, NL Service Satellite
Mexico City, DF Service Satellite

BRAZIL

MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVICOS LTDA.
Votorantim Office
AV. GISELE CONSTANTINO,1578, PARQUE BELA VISTA, VOTORANTIM-SP, BRAZIL CEP:18.110-650
TEL: +55-15-3023-9000
Blumenau, Santa Catarina Office
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MITSUBISHI ELECTRIC EUROPE B.V.

European Service Headquarters (Dusseldorf, GERMANY)
Mitsubishi-Electric-Platz 1 40882 RATINGEN, GERMANY
TEL: +49-2102-486-5000 / FAX: +49-2102-486-5910

South Germany Service Center (Stuttgart)
SCHELMENWASENSTRASSE 16-20, 70567 STUTTGART, GERMANY
TEL: + 49-711-770598-123 / FAX: +49-711-770598-141

France Service Center (Paris)
2 RUE DE L'UNION, 92565 RUEIL-MALMAISON CEDEX, FRANCE
TEL: +33-1-41-02-83-13 / FAX: +33-1-49-01-07-25

France Service Satellite (Lyon)
240, ALLEE JACQUES MONOD 69800 SAINT PRIEST FRANCE
TEL: +33-1-41-02-83-13 / FAX: +33-1-49-01-07-25

Italy Service Center (Milan)
VIA ENERGY PARK 14, VIMERCATE 20871 (MB) ITALY
TEL: +39-039-6053-342 / FAX: +39-039-6053-206

Italy Service Satellite (Padova)
VIA G. SAVELLI, 24 - 35129 PADOVA, ITALY
TEL: +39-039-6053-342 / FAX: +39-039-6053-206

U.K. Service Center
TRAVELLERS LANE, HATFIELD, HERTFORDSHIRE, AL10 8XB, U.K.
TEL: +44-1707-288-780 / FAX: +44-1707-278-695

Spain Service Center
CTRA. RUBI, 76-80 8174 SAINT CUGAT DEL VALLES, BARCELONA, SPAIN
TEL: +34-935-65-2236 / FAX: +34-935-89-1579

Poland Service Center
UL.KRAKOWSKA 50, 32-083 BALICE, POLAND
TEL: +48-12-347-6500 / FAX: +48-12-630-4701

Hungary Service Center

MITSUBISHI ELECTRIC EUROPE B.V. HUNGARIAN BRANCH
BUDAORS OFFICE PARK, SZABADSAG UT 117., 2040 BUDAORS, HUNGARY
TEL: +36-70-433-2263

Turkey Service Center

MITSUBISHI ELECTRIC TURKEY ELEKTRIK URUNLERi A.$
SERIFALI MAHALLESI KALE SOKAK. NO.41 34775
UMRANIYE, ISTANBUL, TURKEY
TEL: +90-216-969-2500 / FAX: +90-216-661-44-47

Czech Republic Service Center

MITSUBISHI ELECTRIC EUROPE B.V. PRAGUE OFFICE
Pekarska 621/7, 155 00 PRAHA 5, CZECH REPUBLIC
TEL: +420-734-402-587

Sweden Service Center
HAMMARBACKEN 14, P.0.BOX 750 SE-19127, SOLLENTUNA, SWEDEN
TEL: +46-8-6251200 / FAX: +46-8-6251014

Bulgaria Service Center
AKHNATON Ltd. (Service Partner)
4 ANDREJ LJAPCHEV BLVD. POB 21, BG-1756 SOFIA, BULGARIA
TEL: +359-2-8176009 / FAX: +359-2-9744061

Ukraine Service Center (Kiev)
CSC Automation Ltd. (Service Partner)
4 B, YEVHENA SVERSTYUKA STR., 02002 KIEV, UKRAINE
TEL: +380-44-494-3344 | FAX: +380-44-494-3366

South Africa Service Center
Adroit Technologies (Service Partner)
20 WATERFORD OFFICE PARK, WATERFORD DRIVE, CNR OF WITKOPPEN ROAD,
FOURWAYS JOHANNESBURG SOUTH AFRICA
TEL: +27-11-658-8100 / FAX: +27-11-658-8101



MITSUBISHI ELECTRIC ASIA PTE. LTD. (ASEAN FA CENTER)

Singapore Service Center
307 ALEXANDRA ROAD MITSUBISHI ELECTRIC BUILDING SINGAPORE 159943
TEL: +65-6473-2308 / FAX: +65-6476-7439

PHILIPPINES

MELCO FACTORY AUTOMATION PHILIPPINES INC.

Head Office
128 LOPEZ RIZAL STREET, BRGY., HIGHWAY HILLS, MANDALUYONG CITY , MM PHILIPPINES 1550
TEL: +63-2-8256-8042 / FAX: +632-8637-2294

Philippines Service Center

KM.23 WEST SERVICE ROAD SSH, CUPANG ,MUNTINLUPA CITY, PHILIPPINES
TEL: +63-2-8807-0420 / FAX: +63-2-8842-5202

VIETNAM

MITSUBISHI ELECTRIC VIETNAM CO., LTD.

Vietnam Ho Chi Minh Service Center
11TH & 12TH FLOOR, VIETTEL TOWER B, 285 CACH MANG THANG 8 STREET, WARD 12, DISTRICT 10,
HO CHI MINH CITY, VIETNAM
TEL: +84-28-3910-5945 / FAX: +84-28-3910-5947

Vietnam Hanoi Service Center
14TH FLOOR, CAPITAL TOWER, 109 TRAN HUNG DAO STREET, CUA NAM WARD,
HOAN KIEM DISTRICT, HA NOI CITY, VIETNAM
TEL: +84-24-3937-8075 / FAX: +84-24-3937-8076

PT. MITSUBISHI ELECTRIC INDONESIA

Indonesia Service Center (Cikarang)
JL. KENARI RAYA BLOK G2-07A, DELTA SILICON 5, LIPPO CIKARANG - BEKASI 17550, INDONESIA
TEL: +62-21-2961-7797 / FAX: +62-21-2961-7794

MALAYSIA

MITSUBISHI ELECTRIC SALES MALAYSIA SDN. BHD.

Malaysia Service Center (Kuala Lumpur Service Center)
LOT 11, JALAN 219, P.O BOX 1036, 46860 PETALING JAYA, SELANGOR DARUL EHSAN, MALAYSIA
TEL: +60-3-7626-5032

Johor Bahru Service Center
9, Jalan Perjiranan 4/6, Bandar Dato Onn, 81100 Johor.
TEL: 07-3642250 / 2256

Pulau Pinang Service Center
25-G, Pusat Perniagaan Perdana Jaya, Jalan Permatang Rawa, 14000 Bukit Mertajam, Pulau Pinang
TEL: +60-4-510-1838 / Fax: +60-4-510-1835

THAILAND

MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD.

Thailand Service Center (Bangkok)
101, TRUE DIGITAL PARK OFFICE, 5TH FLOOR, SUKHUMVIT ROAD, BANGCHAK, PHRA KHANONG,
BANGKOK, 10260 THAILAND
TEL: +66-2-092-8600 / FAX: +66-2-043-1231-33

MITSUBISHI ELECTRIC INDIA PVT., LTD.
Service Head office and South India Service Center (Bangalore)
CNC eXPerience Park, PLOT NO. 57/A, PEENYA PHASE 3,
PEENYA INDUSTRIAL AREA, BANGALORE 560058, KARNATAKA, INDIA
TEL : +91-80-4655-2121
Chennai Service Satellite
Coimbatore Service Satellite
Hyderabad Service Satellite

North India Service Center (Gurgaon)
PLOT 517, GROUND FLOOR, UDYOG VIHAR PHASE-IIl, GURUGRAM 122008, HARYANA, INDIA
TEL : +91-124-463-0300
Ludhiana Service Satellite
Panthnagar Service Satellite
Delhi Service Satellite
Jamshedpur Service Satellite
Manesar Service Satellite

West India Service Center (Pune)
ICC-Devi GAURAV TECHNOLOGY PARK, UNIT NO.402, FOURTH FLOOR, NORTH WING,
SURVEY NUMBER 191-192 (P), NEXT to INDIAN CARD CLOTHING COMPANY Ltd,
OPP. VALLABH NAGAR, PIMPRI, PUNE- 411 018, MAHARASHTRA, INDIA
TEL : +91-20-6819-2274
Kolhapur Service Satellite
Aurangabad Service Satellite
Mumbai Service Satellite

West India Service Center (Ahmedabad)
204-209, 2ND FLOOR, 31FIVE, CORPORATE ROAD PRAHLADNAGAR,
AHMEDABAD -380015, GUJARAT, INDIA
TEL : + 91-79-6777-7888
Rajkot Service Satellite

CHINA

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. (CHINA FA CENTER)
CNC Call Center
TEL: +86-400-921-5130

Shanghai Service Center
NO.1386 HONG QIAO ROAD, CHANG NING QU, SHANGHAI 200336, CHINA
TEL: +86-21-2322-3030 / FAX: +86-21-2322-3000*8422
Qingdao Service Center
Suzhou Service Center
Wuhan Service Center
Ningbo Service Center
Hefei Service Center
Beijing Service Center
Tianjin Service Center
Xian Service Center
Dalian Service Center
Chengdu Service Center

Shenzhen Service Center
LEVELS, GALAXY WORLD TOWER B, 1 YABAO ROAD, LONGGANG DISTRICT,
SHENZHEN 518129, CHINA
TEL: +86-755-2399-8272 / FAX: +86-755-8229-3686
Dongguan Service Center
Xiamen Service Center

MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD. (KOREA FA CENTER)
Korea Seoul Service Center
8F GANGSEO HANGANG XI-TOWER A, 401 YANGCHEON-RO, GANGSEO-GU,
SEOUL 07528 KOREA
TEL: +82-2-3660-9631 / FAX: +82-2-3664-8668

Korea Daegu Service Center
2F KT BLDG. 8, HOGUK-RO, BUK-GU, DAEGU 41518, KOREA
TEL: +82-53-382-7401 / FAX: +82-53-382-7412

Korea Changwon Technical Center
#205, 888, CHANGWON-DAERO, SEONGSAN-GU, CHANGWON-SI,
GYEONGSANGNAM-DO, 51532, KOREA
TEL: +82-55-261-5559 / FAX: +82-55-261-5558

TAIWAN

MITSUBISHI ELECTRIC TAIWAN CO., LTD. (TAIWAN FA CENTER)

Taiwan Taichung Service Center
NO. 8-1, GONGYEQU 16TH RD., XITUN DIST., TAICHUNG CITY 40768 , TAIWAN
TEL: +886-4-2359-0688 / FAX: +886-4-2359-0689

Taiwan Taipei Service Center
11F, NO.88, SEC.6, ZHONGSHAN N. RD., SHILIN DIST., TAIPEI CITY 11155, TAIWAN
TEL: +886-2-2833-5430 / FAX: +886-2-2833-5433

Taiwan Tainan Service Center
11F-1, NO.30, ZHONGZHENG S. RD., YONGKANG DIST., TAINAN CITY 71067, TAIWAN
TEL: +886-6-252-5030 / FAX: +886-6-252-5031

OCEANIA

MITSUBISHI ELECTRIC AUSTRALIA PTY. LTD.

Oceania Service Center
348 VICTORIA ROAD, RYDALMERE, N.S.W. 2116 AUSTRALIA
TEL: +61-2-9684-7269/ FAX: +61-2-9684-7245



Notice

Every effort has been made to keep up with software and hardware revisions in the contents described in
this manual. However, please understand that in some unavoidable cases simultaneous revision is not pos-
sible.

Please contact your Mitsubishi Electric dealer with any questions or comments regarding the use of this
product.

Duplication Prohibited

This manual may not be reproduced in any form, in part or in whole, without written permission from Mitsub-
ishi Electric Corporation.

COPYRIGHT 2021-2024 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED
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