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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle
the product correctly. If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

The precautions given in this manual are concerned with this product only. For the safety precautions of the programmable
controller system, refer to the MELSEC iQ-R Module Configuration Manual.

In this manual, the safety precautions are classified into two levels: A WARNING" and A CAUTION".

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under A CAUTION" may lead to serious
consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

[Design Precautions]

/\WARNING

@ To perform an operation, such as data change or operating status change, to running devices, such as
a programmable controller, servo, robot, or server, from a personal computer equipped with this
product, configure an interlock circuit outside of the devices so that the entire system always operates
to the safety side. Additionally, read this manual carefully and ensure the safety before operations.
Especially, in the above mentioned operations that are performed from external devices through
network, any problems on devices may not be dealt with promptly due to an abnormal data
communication.

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

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

[Design Precautions]

/\CAUTION

® During application of each setting, do not perform the operation that forcibly turns a personal
computer equipped with this product OFF.
Otherwise, the data will be undefined and resetting and re-registering data will be required.
Additionally, doing so may cause the malfunction of this product.




[Security Precautions]

/\WARNING

@® To maintain the security (confidentiality, integrity, and availability) of access target devices and the
system against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other
cyberattacks from external devices via the network, take appropriate measures such as firewalls,
virtual private networks (VPNs), and antivirus solutions.

[Learning Precautions]

/N CAUTION

® When performing supervised learning, assign an accurate value to an objective variable. Otherwise,
the accuracy for a diagnosis may be lowered.

@® Machine learning algorithm uses random numbers. Therefore, learning results and diagnosis results
may not match even under the same conditions.

® The accuracy calculated in learning is an index obtained by using learning data. The diagnosis

performance may be lowered when the characteristics differ between data for learning and that for a
diagnosis.




CONDITIONS OF USE FOR THE PRODUCT

(1) This software shall be used under the following conditions;
i) that any failure occurred in this software, if any, shall not lead to any serious accident.
ii) that the backup and/or fail-safe functions are systematically performed outside the devices in the cases of any failure
occurred in this software.

(2) Mitsubishi Electric assumes no responsibility and liability (including but not limited to, default liability, defect liability,
quality assurance responsibility, tort liability, product liability) for the quality, performance, and safety of both this
software and products using this software.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving this software and system trouble
caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.



INTRODUCTION

Thank you for purchasing MELSOFT MailLab.

This manual describes the procedures before operation, operation methods, and troubleshooting of MELSOFT MailLab.
Before using MELSOFT MailLab, please read this manual and the relevant manuals carefully, and develop familiarity with the
functions and performance of this product to handle correctly.

Note that the menu names and operating procedures may differ depending on an operating system in use and its version.
When reading this manual, replace the names and procedures with the applicable ones as necessary.
Please make sure that the end users read this manual.

Model names of supported products

The product model names described in this manual are omitted.
A symbol or number indicating a license form may be in the omitted part.
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RELEVANT MANUALS

Manual name [manual number]

Description Available form

MELSOFT MaiLab User's Manual
[SH-082446ENG] (this manual)

System configuration, procedure before operation, operation methods, and PDF
troubleshooting of MELSOFT MailLab

TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Analysis

An approach to acquire new information from data.
It refers to the whole approach including learning, diagnosis, etc.

Deep learning

A method of machine learning.
It constructs a deep layer model on a neural network, which imitates human neural circuits, and makes a highly accurate
inference.

Diagnosis Processing to judge the pass or fail of a target by using a learning model.
It means the same as "prediction" or "inference."

Edge computing An information processing method and area, for not only collecting and analyzing data in production sites in real-time,
and feed backing the data, but summarizing the production site data and sharing information with IT systems efficiently
with the hardware and software in production sites

Edgecross An open software platform that coordinates FA and IT in the edge computing area

Edgecross Basic Software

The name of the software product that implements the Edgecross function

Feedback

Processing to return an inference result to FA devices and IT systems by writing data or executing a program

Learning

Processing to create a model to judge the pass or fail by entering data in the statistical method and machine learning
method.

Learning model

Output of a data analysis result.
The pass or fail of a device can be judged based on this output.

Machine learning

Afield of Al

It is technology and methods that enable things that humans naturally do with computers, or a research field to enable
them.

In addition, it also refers to processing to learn repeatedly from data and find a pattern hidden in the data.

Offline analysis

Processing to perform an analysis by using data of IT systems that are not connected to production sites

Terms for machine learning

HEBasic terms

Term Synonym Description
Classification model — A learning model that predicts which class (category) a target record will be classified to.
It is used in supervised learning.
Explanatory variable * X A variable required for predicting an objective variable
* Variable

« Independent variable
* Feature

Learning data

« Training data

Data used for a model to learn.
When learning with a data set, it is divided into learning data, validation data, and test
data to prepare unknown data for simulation.

Objective variable

*y

« Dependent variable
« Explained variable
« External criterion

A variable to be predicted

Regression model

A learning model that predicts what value a target record will be.
It is used in supervised learning.

Test data

* Evaluation data

Data used for calculating the model performance after learning.
When learning with a data set, it is divided into learning data, validation data, and test
data to prepare unknown data for simulation.

Validation data

Data used for calculating the model performance while learning.
When learning with a data set, it is divided into learning data, validation data, and test
data to prepare unknown data for simulation.

11
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HEEvaluation indexes

Term

Synonym

Description

Accuracy

An index used for evaluating a classification model.
It indicates the rate at which classes are predicted correctly.
The range is from zero to one; the closer a value is to one, the higher the accuracy is.

AUC

* Area Under Curve

An index used for evaluating a classification model.

It is calculated from the area under an ROC curve (Receiver Operating Characteristic
Curve).

The range is from zero to one; the closer a value is to one, the higher the accuracy is.

F1 score

* F-value
* F-measure

An index used for evaluating a classification model.
It is calculated by the harmonic mean of precision and recall.
The range is from zero to one; the closer a value is to one, the higher the accuracy is.

LoglLoss

« Cross Entropy

An index used for evaluating a classification model.

It is calculated based on information theory (entropy).

The range is from zero to positive infinity; the smaller a value is, the higher the accuracy
is.

MAE

* Mean Absolute Error

An index used for evaluating a regression model.

It is calculated by the mean of the absolute values of residuals between measured
values and predicted values.

The range is from zero to positive infinity; the smaller a value is, the higher the accuracy
is.

MAPE

* Mean Absolute Percentage
Error

An index used for evaluating a regression model.

It is calculated to express MAE as a percentage.

The range is from zero to positive infinity; the smaller a value is, the higher the accuracy
is.

R2

« Adjusted coefficient of
determination

An index used for evaluating a regression model.

It indicates the goodness of fit in regression analysis.

Maximizing this index is the same as minimizing the RMSE.

The range is from negative infinity to one; the closer a value is to one, the higher the
accuracy is.

RMSE

* Root Mean Squared Error

An index used for evaluating a regression model.

It is calculated by squaring residuals between measured values and predicted values,
then taking the square root of their mean.

The range is from zero to positive infinity; the smaller a value is, the higher the accuracy
is.




PART 1

PART 1 MELSOFT MaiLab

This part explains MELSOFT MaiLab.

1 MELSOFT MailLab

2 SYSTEM CONFIGURATION

3 PROCEDURE BEFORE OPERATION
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1 MELSOFT MaiLab

MELSOFT MaiLab is an application that analyzes and diagnoses data in production sites by using Al and machine learning.

This product supports Als of not only the statistical methods and similar waveform recognition that are supported by the
existing product (Real-time Data Analyzer) but also deep learning, etc.

In addition, compared with the existing product, this product is different in the following points:
» The Ul design and operability are renewed to improve usability.

 Learning and diagnosis can be performed on different personal computers.

+ This product is a web application; therefore, operations can be performed on a web browser from another environment via
a network.

1 MELSOFT MailLab
14



1.1 Data Set, Al, and Task

This section explains the flow to create a data set, Al, and task, then analyze and diagnose data in this product.

1. Let's add a data set!

2. Let's create Al!

3. Let's create a task!

4. Let's execute!

1. Creating a data set

Import data to be analyzed into this product to analyze the data and create
a diagnosis model.

A group of this imported data is called a data set.

For details on the data set, refer to the following:

[Z=~ Page 78 Data Set

2. Creating an Al

Create a model that derives data patterns and rules automatically and can
diagnose unknown data by performing learning with a data set.

This model is called an Al by this product.

For details on the Al, refer to the following:

=" Page 135 Al

3. Creating a task

Create a group of processing to diagnose unknown data with the created
Al

This group of processing is called a task.

Set an input/output method for data, and a threshold to judge the pass or
fail of a diagnosis result.

For details on the task, refer to the following:

[==~ Page 203 Task

4. Executing a task

Execute a task, and monitor the diagnosis status for unknown data.

A data flow (whether data flows as intended) and the pass/fail judgment
status can be checked by using the monitoring function.

1 MELSOFT MailLab 1
1.1 Data Set, Al, and Task 5




16

2 SYSTEM CONFIGURATION

This chapter shows the system configuration and licenses of MELSOFT MailLab.

2.1  System Configuration

This section shows the system configuration of this product.

Components

This product requires an operation terminal, learning station, and diagnosis terminal.

Ve

()

(1)

Diagnosis target  Diagnosis target Diagnosis target Diagnosis target

Device

Description

(1) Operation terminal (personal computer or tablet)

An environment to operate this product or monitor a diagnosis by opening the operation screen of this
product in a web browser.

Multiple users can operate this product or monitor a diagnosis by preparing multiple environments.”
In addition, a diagnosis terminal can be accessed directly from an operation terminal, and a task that
was sent from the learning station to a diagnosis terminal can be started, stopped, or monitored as (a)
shows. Therefore, each operator can perform required operation or monitoring of the status in
production sites.

(2) Learning station (personal computer, industrial
PC, or server)

An environment to generate a learning model by offline analysis, then send the created model to a
diagnosis terminal.

Use an installer of this product (for the learning station) to build this environment.

The learning station also has the function of a diagnosis terminal shown below.”

(3) Diagnosis terminal (personal computer, industrial
PC, or server)

An environment to diagnose data and feed back the diagnosis result by using a learning model.
Use an installer of this product (for a diagnosis terminal) to build this environment.

In addition, a diagnosis can be performed and its result can be fed back on multiple diagnosis
terminals by preparing multiple environments.

*1 To add a user, an additional user license needs to be registered.

=~ Page 21 Licenses
*2 For details, refer to the following:

=~ Page 60 Local host diagnosis terminal

*3 To add a diagnosis terminal, an additional diagnosis license needs to be registered.

=~ Page 21 Licenses

Pointp

The environment of an operation terminal and learning station/diagnosis terminal can be built on the same

personal computer.

2 SYSTEM CONFIGURATION
2.1 System Configuration



Operating environment

The following shows the operating environment required for each device.

Operation terminal

The following table shows the operating environment of an operation terminal.

Item Description

Personal computer — Personal computer or tablet
CPU Equivalent to Intel® Core™ i3 or higher
Required memory 4 GB or more

Web browser HPersonal computer

Microsoft Edge® (version: 86 or later)
Google Chrome® (version: 87 or later)
HTablet
« For Windows®

Microsoft Edge (version: 86 or later)

Google Chrome (version: 87 or later)
« For Android™

Mobile Google Chrome (version: 87 or later)
« For i0S®

Mobile Safari (version: 13 or later)

Precautions

* When the following functions are used, this product may not run properly.
- Application start-up in Windows compatibility mode
- Fast user switching
- Touch function
- Client Hyper-V
- Virtual Desktops
- Tablet mode
- Multiboot
* In the following cases, the screen of this product may not work properly.
- A value other than 100% is set for "Change the size of text, apps, and other items" in Windows.
For details, refer to the following:
(=5~ Page 548 Display in a web browser
- The resolution of the screen is changed in operation.
- The multi-display is set.
* When remote desktop is used, the following cases may occur.
- Screen update is slow during monitoring or operation due to the network environment (such as speed or load).
- Some texts or a part of a window get cut due to the screen settings of remote desktop.

Learning station and diagnosis terminal

For the operating environment of the learning station and diagnosis terminal, refer to the following:
[TIMELSOFT Mailab Installation Instructions

2 SYSTEM CONFIGURATION
2.1 System Configuration
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Overall system configuration

The following shows the overall system configuration.

There are the following phases when using this product:

» Learning phase: A phase to perform offline analysis and create a learning model
» Diagnosis phase: A phase to diagnose data with the created learning model

Learning phase

Operation terminal

Ethernet

()

Learning station

Diagnosis terminal

6 " e

Offline analysis Learning model
T Read

@ Accumulate
r
@ h |

( Edgecross Basic Software )

Ethernet
[l ] .

( CC-Link IE Control, CC-Link IE Field, Ethernet... )

e
oo
T ]

(a) Data is collected from a programmable controller and Edgecross Basic Software.
(b) Offline analysis is performed for the data, and a learning model is created.
(c) The created learning model is sent to a diagnosis terminal.

1 8 2 SYSTEM CONFIGURATION
2.1 System Configuration



Diagnosis phase

Ethernet

Operation terminal

Learning
station

ﬂ Diagnosis
ot

—

Learning model

Diagnosis result

A

nl—

Diagnosis

P o

5 Learning model Diagnosis result

Diagnosis
terminal

C 7'y
(a) (c)

Ethernet

(@)|l] ()

@[] ©

v

( Edgecross Basic Software J

CC-Link IE Control, CC-Link IE Field, Ethernet... )

(a) Data is collected from a programmable controller and Edgecross Basic Software.
(b) Data is diagnosed by using a created learning model, and the diagnosis result is output.
(c) The diagnosis result is fed back.

2 SYSTEM CONFIGURATION
2.1 System Configuration
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System configuration example for including other software

The following shows the system configuration example considering cooperation with other software.

The CPU and memory usage rates increase while learning; therefore, it is recommended not to use this product with other
software for visualizing data, etc. in the same environment.

If it needs to be used in the same environment, prepare a high-performance hardware environment. In addition, when the
usage rate of this product increases, stop other products or lower their usage rate.

Ethernet

Learning

J/
Ethernet
(Diag- h
nosis MELSOFT MailLab
Edgecross Basic Software | (b)
CC-Link IE TSN...

\ J
(a) Data is linked with SCADA software and visualized.
(b) Data is collected in Edgecross Basic Software and diagnosed.
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2.2 Licenses

This section shows the licenses of this product.
There are the following types of licenses. Register an additional license as necessary.

License Description Maximum number of
registrations

Standard license Alicense to be registered to use this product. 171

Licenses for one user and one diagnosis terminal (local host only) are included.
Additional user license A license to be registered to add a user 15
Additional diagnosis license Alicense to be registered to add a diagnosis terminal 63
Temporary license A license provided when installing this product to allow using this product for 30 days. 171

This license can be used temporarily instead of the standard license; however, additional

user licenses and additional diagnosis licenses cannot be used with this license.
*1  Only one of either the standard license or temporary license can be registered.
Registration and management method
License Manager is used to register and manage licenses.
For details on License Manager, refer to the following:
[~ Page 26 License Manager

2 SYSTEM CONFIGURATION 21
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3 PROCEDURE BEFORE OPERATION

This chapter shows the procedure from start-up to operation of MELSOFT MailLab.

Exclusion setting with antivirus software

Antivirus software may affect the operation of this product. Therefore, exclude the following folders from the monitoring targets
in the antivirus software setting:

For the setting method, refer to the manual for each antivirus software.

* Installation folder of this product

» C:\ProgramData\MELSOFT\MailLab

3.1 starting Using this Product with the Standard
License

This section shows the procedure for starting using this product by registering the standard license.
When a temporary license (one valid for 30 days from the first registration) included in the installer is registered, steps 4 and
later can be performed even before obtaining or registering the standard license.

Point

To add a user or diagnosis terminal, refer to the following:
[Z=~ Page 23 Adding a User with an Additional User License
[=5~ Page 24 Adding a Diagnosis Terminal with an Additional Diagnosis License

—: No operation required

Step | Learning station Operation terminal

1 Install this product with an installer for the learning station. —
LLIMELSOFT MaiLab Installation Instructions

2 Fill in the required information in the license application form to apply for the standard license.
L1 MELSOFT MaiLab License Application Instructions

3 Register the standard license in License Manager. —
I~ Page 26 License Manager

4 — Open the operation screen of this product.
=~ Page 31 Opening the Operation Screen (Learning Station)

5 Register (sign up) the administrative user who uses this product.
=~ Page 51 Signing up

6 Create a project.
=" Page 67 PROJECT CREATION AND MANAGEMENT

7 Create a data set.
=5~ Page 78 DATA SET CREATION AND MANAGEMENT
8 Create an Al.

=5~ Page 135 Al CREATION AND MANAGEMENT

9 Create a task, and send it to a diagnosis terminal.
=" Page 203 TASK CREATION AND MANAGEMENT

10 Start a task.
I~ Page 228 Starting and Stopping a Task

" Start monitoring.
If an error occurs, check the details and take corrective action.
=~ Page 467 MONITOR

Precautions

This product does not support the sleep state of Windows.
If other software is installed in a personal computer, Windows may switch to the sleep state. In this case, review the settings
of other software and set the settings to prevent Windows from switching to the sleep state.

22 3 PROCEDURE BEFORE OPERATION
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3.2 Adding a User with an Additional User License

This section shows the procedure for adding a user by registering an additional user license.

To add a user, perform steps 1 to 5 shown in the following section in advance to be able to sign in as the administrative user.
[=5~ Page 22 Starting Using this Product with the Standard License
—: No operation required

Step Learning station Operation terminal

1 Fill in the required information in the license application form to apply for the additional user license.
L1 MELSOFT MaiLab License Application Instructions

2 Register an additional user license in License Manager. —
=~ Page 26 License Manager

3 — Open the operation screen of this product.
=5~ Page 31 Opening the Operation Screen (Learning Station)

4 Sign in to this product as the administrative user.
=5~ Page 52 Signing in

5 Create a user.
=5~ Page 53 Creating and Managing Users

After this procedure, the added user can sign in and operate this product by opening the operation screen of this product.
For the operating procedure after sign-in, refer to steps 6 and later shown in the following:
[=5~ Page 22 Starting Using this Product with the Standard License

3 PROCEDURE BEFORE OPERATION 2
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3.3

Adding a Diagnosis Terminal with an Additional
Diagnosis License

This section shows the procedure for adding a diagnosis terminal by registering an additional diagnosis license.

To add a diagnosis terminal, perform steps 1 to 5 shown in the following section in advance to be able to sign in as the

administrative user.
[=5~ Page 22 Starting Using this Product with the Standard License
—: No operation required

Step | Diagnosis terminal Operation terminal
1 Install this product with an installer for a diagnosis terminal. —
L IMELSOFT MailLab Installation Instructions
2 Fill in the required information in the license application form to apply for the additional diagnosis license.
L[] MELSOFT MaiLab License Application Instructions
3 Register an additional diagnosis license in License Manager. —
=~ Page 26 License Manager
4 Switch the operating status of this product to "Running" in the
setting management tool.
=~ Page 41 Setting Management Tool (Diagnosis Terminal)
5 — Open the operation screen of this product on the learning station.
==~ Page 31 Opening the Operation Screen (Learning Station)
6 Sign in to this product as the administrative user.
[~ Page 52 Signing in
7 Register a diagnosis terminal.
==~ Page 60 Registering and Managing Diagnosis Terminals

After this procedure, a diagnosed can be performed by creating a task on the added diagnosis terminal.

For details on the task and its creation procedure, refer to the following:
=~ Page 203 TASK CREATION AND MANAGEMENT
For other operating procedures, refer to steps 5 and later in the following:
(=5~ Page 22 Starting Using this Product with the Standard License

For the procedure for accessing a diagnosis terminal directly and monitoring a task created on the diagnosis terminal by

starting it, refer to the following:

(=5~ Page 25 Accessing diagnosis terminal directly

Point

Use the setting management tool to change the operating status and configure the connection settings for this
product installed on a diagnosis terminal.

[=5~ Page 41 Setting Management Tool (Diagnosis Terminal)
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Accessing diagnosis terminal directly

The following shows the procedure to access a diagnosis terminal directly and monitor a task created on the diagnosis
terminal by starting it.

Operating procedure

1. Open the operation screen of this product on a diagnosis terminal.
[=5~ Page 34 Opening the Operation Screen (Diagnosis Terminal)

2. Sign in to this product with the user name and password to access the diagnosis terminal.
[=5~ Page 522 Signing in

3. Startatask.
[Z=~ Page 528 Starting and Stopping a Task

4. start monitoring.
(== Page 529 MONITOR

3 PROCEDURE BEFORE OPERATION 2
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3.4 License Manager

License Manager is used to register and delete licenses of this product or check their status.

For the procedure for registering a license, refer to the following:

(=5~ Page 30 Procedure for registering a license

To use this product immediately before obtaining the standard license, register a temporary license. This product is available
for 30 days from when registering the temporary license. However, the temporary license is available only once per personal
computer.

To keep using this product after 30 days, obtain and register the standard license.

For the license types, refer to the following:

[=5~ Page 21 Licenses

Precautions

» Make sure that the clock setting on Windows is correct before registering a license file for the first time. If the time on
Windows is shifted forward or backward for 24 hours or more after a license file is registered, the license authentication will
fail.

* The license expires at 0:00:00 on the next day of its expiration date. The license expiration is checked by using UTC time
as a standard. Therefore, it is not affected by daylight saving time. (For a temporary license, it will expire on the next day of
the date when the license expiration date becomes less than one day (at 0:00:00 in local time).)

License types that can be registered

Alicense type that can be registered differs depending on the environment of a registration destination. Registering a license
that cannot be registered may cause an error.

HFor the learning station

The standard license, an additional license, or a temporary license can be registered in License Manager of the learning
station.

HFor a diagnosis terminal
An additional diagnosis license can be registered in License Manager of a diagnosis terminal.

3 PROCEDURE BEFORE OPERATION
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Startup method

MELSOFT MaiLab License Manager can be started from "MELSOFT" in Windows Start.

(>
§

The display language of License Manager is the same as the language set for the operating system.

Screen configuration
- Window

MELSOFT Mailab -

License
License List ' Number of Licenses  Information for Activation

Content
abed-test-0066-amai
2023/04/17 02:00
1

License Name State State name

Standard License

Detailed Status

(1 ()

(1) License list
(2) Detailed information

3 PROCEDURE BEFORE OPERATION 2
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Displayed.items

EMenu configuration

Menu item Description

License Registration To register a license file or renew a registered license file.
For the procedure for obtaining and registering a license, refer to the following:
=5~ Page 30 Procedure for registering a license

Update To update the screen.

BScreen configuration

Item Description

[License List] tab (1) License list Registered licenses are listed with their statuses. “

HLicense Name

The name of a license is displayed.

MState/State name

The status of a license is displayed.

* "Success": Authentication for a license other than a temporary license succeeded.
« "Failure": Authentication failed.

« "Temporary": Authentication for a temporary license succeeded.

(2) Detailed information The detailed information of a selected license is displayed.
HEntitlement ID
The entitlement ID of a license is displayed.
"-" is displayed in either of the following cases:
» Atemporary license is used.
* The entitlement ID cannot be read from a license file.
MExpiration
The expiration date of a license is displayed.
"-"is displayed when the expiration date cannot be read from a license file.
» Temporary license
When more than one day remains, "Days Remaining: XX" (XX: Remaining days - 1) is displayed.
When less than one day remains, "Less than 1day" is displayed.
Otherwise, "-" is displayed.
« Standard license or additional user license
The expiration date (local time) is displayed in the format 'YYYY/MM/DD hh:mm.'
+ Additional diagnosis license
"None" is displayed.
ENumber of Licenses
The number of licenses is displayed.
"-" is displayed when the number of licenses cannot be read from a license file.
EDetailed Status
Error description is displayed when "State name" is "Failure." (=~ Page 29 Error description)
"-" is displayed when "State name" is "Success" or "Temporary."

[Delete] button Click this to delete a selected license.”

[Number of Licenses] tab The number of licenses is displayed for each license type.
HLicense Name

The name of a license is displayed.

HAuthentication Successful

The number of authenticated licenses is displayed.
HTotal

The total number of licenses is displayed.

[Information for Hardware code The code created based on the hardware-specific information necessary for application of a license
Activation] tab file is displayed.*3

*1  Multiple selections are not allowed.
*2 Alicense needs to be deleted when moving its registered license file to another personal computer.
*3 For considerations on the hardware code, refer to the following:

=~ Page 30 Procedure for registering a license

28 3 PROCEDURE BEFORE OPERATION
3.4 License Manager



Error description

The following table shows the error descriptions displayed in "Detailed Status" and the corrective actions when "State name"

is "Failure."
Error code Error description Cause Corrective action
210018 There are problems with the license A license file issued for another Register the correct license file issued for the
file that is registered. personal computer is specified. personal computer in use.
After registering a license file for the Change the time on Windows to the time after the
first time to the personal computer in | license issue date and time.
use, the date and time was changed
and the time on Windows was shifted
before the license issue date and
time.
» An Ethernet port or wireless LAN of | < Enable the Ethernet port or wireless LAN of the
the personal computer is disabled. personal computer.
« An external Ethernet adapter in « Connect the external Ethernet adapter.
use is removed.
210026 The Windows time has changed. « After registering a license file for Exclude the following folder from monitoring
the first time to the personal targets in the antivirus software setting. For the
computer in use, the date and time | setting method, refer to the manual for each
was changed and the time on antivirus software.
Windows was shifted forward or « Installation folder of this product
backward for 24 hours or more. If the symptom cannot be solved by the above
« Antivirus software locks a license corrective action, contact your local Mitsubishi
file temporarily. Electric sales office or representative.
210037 The license has expired. The temporary license expired. Contact your local Mitsubishi Electric sales office
214109 The standard license or additional or representative to acquire a new license, and

user license expired.

register the license.

Other error codes

A system error has occurred.

Errors that seems not to occur in
actual operation occurred due to an
internal operation of the software.

Contact your local Mitsubishi Electric sales office
or representative to acquire a new license, and
register the license.
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Procedure for registering a license

The following shows the procedure for registering a license.

Procedure for registering a temporary license

The following shows the procedure for registering a temporary license.

Operating procedure
1. Select [License] = [Registration] in the "MELSOFT MaiLab - License Manager" screen.

2. Select 'mailabbasic_temp.elic' stored in the "TempLicense' folder in the installation folder of this product, and click the
[Open] button.

Procedure for registering a license other than a temporary license

The following shows the procedure for registering a license other than a temporary license.

Operating procedure

1. Check the entitiement ID shown in the Entitlement ID Notification.
When renewing the standard license or additional user license, check also the entitlement IDs in use which are displayed in
"Entitlement ID" in the [License list] tab in the "MELSOFT MailLab - License Manager" screen.

2. Check the hardware code displayed in "Hardware code" in the [Information for Activation] tab of the "MELSOFT MailLab
- License Manager" screen of a registration destination.
[Z=" Page 26 License types that can be registered

3. Access to the web form for issuing licenses, then enter the following information and apply for the license.
* Entitlement ID

 Entitlement ID in use (only when renewing the standard license and additional user license)

* Hardware code

» User information (company name, customer name, phone number, address, e-mail address, and others)
For the web form for issuing licenses, refer to MELSOFT MailLab License Application Instructions.

4. Save the license file delivered to the entered e-mail address into a folder of a registration destination.
[Z=" Page 26 License types that can be registered

5. select [License] = [Registration] in the "MELSOFT MaiLab - License Manager" screen.

Point >

When a temporary license is in use, delete the license before registering the standard license.

6. Select the license file saved in step 4, and click the [Open] button.

Precautions

« License authentication may fail if the Ethernet port, which was enabled when checking the hardware code, is disabled after
obtaining and registering a license file"!. When checking the hardware code, enable only the Ethernet port which is used all
the time while this product is running.

*1 Itis the same as when removing an external Ethernet adapter or disabling the wireless LAN.
» Be sure to enter the correct e-mail address carefully to receive a license file without fail.

» Do not change the license file extension (.elic).

+ Use this product with a temporary license while waiting for a license issuance after the application. If a temporary license
expires before obtaining a license, contact your local Mitsubishi Electric sales office or representative to reissue a
temporary license.
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3.5 Opening the Operation Screen (Learning Station)

This section shows the methods for opening the operation screen of this product on the learning station. (=5~ Page 46
OPERATION SCREEN)

When building an operation terminal and the learning station in
the same environment

The following shows the procedure to open the operation screen when building an operation terminal and the learning station
in the same environment.

The operation screen can be opened by either of the methods shown below:

* From the task tray (<5~ Page 31 From the task tray)

» From the setting management tool (==~ Page 31 From the setting management tool)
For the considerations for opening the screen, refer to the following:

[=5~ Page 33 Considerations

Point/@

The operation screen opens in a default web browser that is set on Windows.

From the task tray
Right-click the icon of this product from the task tray, and select [Open].

From the setting management tool

Operating procedure
1. Right-click the icon of this product from the task tray, and select [Setting].

2. Click @ (Open in browser) in the setting management tool.
For details on the setting management tool, refer to the following:
[Z=" Page 37 Setting Management Tool (Learning Station)

L, MELSOFT Mailab - Configure Tool

‘Operation status

Learning server information

Operation URL [hittpsif 13200

(=) o

Version 1.03D Close
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When building an operation terminal and the learning station in
different environments

The following shows the procedure to open the operation screen when building an operation terminal and the learning station
in different environments.

For the considerations for opening the screen, refer to the following:
[=5~ Page 33 Considerations

Operating procedure

1. Install the server certificate of the learning station on an operation terminal.
[Z=" Page 32 Installing a server certificate

Point ;>

» The server certificate must be installed on an operation terminal to connect it to the learning station in
secured communication.
Even without the server certificate, operations can be performed in unsecured communication; however, the
communication may be disturbed or information may be stolen by a malicious user.
To install the server certificate on an operation terminal with Android or iOS, contact its sales agency for the
installation method.

» When the server certificate is already installed, this step is not required.

 The server certificate must be created again after changing the IP address of the learning station. Then,
install the server certificate on an operation terminal again.

2. Right-click the icon of this product from the task tray of the learning station, and select [Setting].

3. Enteran operation URL, which is shown in the setting management tool, in the address bar of a web browser on the
operation terminal.

For details on the setting management tool, refer to the following:

[Z=~ Page 37 Setting Management Tool (Learning Station)

Poin t

An operation URL can be copied to the clipboard by clicking (&) (Copy to clipboard).

Installing a server certificate

The following shows the procedure for installing the server certificate of the learning station on an operation terminal.

Operating procedure

1. Copy the server certificate folder of the learning station to the operation terminal.
« Server certificate folder: (Installation destination of this product)\MaiLabCert

2. Execute 'install_cert.bat' in the MaiLabCert folder on the operation terminal with an administrator authority.
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Closing the operation screen

The operation screen can be closed by closing the browser or tab where the operation screen is opened.

However, if learning is being performed or any tasks (including the scheduled ones) is running, the processing continues in
the background even after the operation screen is closed.

To prevent processing from continuing in the background, stop learning or the task before closing the operation screen.

Considerations

The following shows the considerations for opening the operation screen.

« If the operating status of this product is "Stop," the operation screen cannot be opened. In this case, switch the status to

"Running" in the setting management tool, then open the operation screen.

If the port number for this product is used by another application, the operating status of this product is switched to "Stop"

and the operation screen cannot be opened. In this case, change the port number and switch the operating status to

"Running" in the setting management tool, then open the operation screen. (Another application may be using the port

number that is set by default for this product after installation.)

[Z=~ Page 37 Setting Management Tool (Learning Station)

» Depending on a web browser, its translation function may be displayed when the operation screen is opened. To switch the
display language, do not use the translation function but use the personal setting screen.

(=" Page 515 PERSONAL SETTINGS
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3.5 Opening the Operation Screen (Learning Station) 33



34

3.6 Opening the Operation Screen (Diagnosis
Terminal)

This section shows the methods for opening the operation screen of this product on a diagnosis terminal. (I~ Page 518
OPERATION SCREEN)

When building an operation terminal and a diagnosis terminal in
the same environment

The following shows the procedure to open the operation screen when building an operation terminal and a diagnosis terminal
in the same environment.

The operation screen can be opened by either of the methods shown below:

» From the task tray (=5~ Page 34 From the task tray)

» From the setting management tool (==~ Page 34 From the setting management tool)

For the considerations for opening the screen, refer to the following:

(=5~ Page 36 Considerations

Point}3

The operation screen opens in a default web browser that is set on Windows.

From the task tray

Right-click the icon of this product from the task tray, and select [Open].

From the setting management tool

Operating procedure
1. Right-click the icon of this product from the task tray, and select [Setting].

2. Click @ (Open in browser) in the setting management tool.
For details on the setting management tool, refer to the following:
[=5~ Page 41 Setting Management Tool (Diagnosis Terminal)

1, MELSOFT MaiLab - Configure Tool

Operation status

Diaanoestic terminal information
Operation URL [REtRSI 13202

IP address

Port Number ~ |3202

a e

Version 1.03D Close
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When building an operation terminal and a diagnosis terminal in
different environments

The following shows the procedure to open the operation screen when building an operation terminal and a diagnosis terminal
in different environments.

For the considerations for opening the screen, refer to the following:
[=5~ Page 36 Considerations

Operating procedure

1. Install the server certificate of a diagnosis terminal on an operation terminal.
[Z=" Page 35 Installing a server certificate

Point ;>

» The server certificate must be installed on an operation terminal to connect it to a diagnosis terminal in
secured communication.
Even without the server certificate, operations can be performed in unsecured communication; however, the
communication may be disturbed or information may be stolen by a malicious user.
To install the server certificate on an operation terminal with Android or iOS, contact its sales agency for the
installation method.

» When the server certificate is already installed, this step is not required.

» The server certificate must be created again after changing the IP address of a diagnosis terminal. Then,
install the server certificate on an operation terminal again.

2. Right-click the icon of this product from the task tray of the diagnosis terminal, and select [Setting].

3. Enteran operation URL, which is shown in the setting management tool, in the address bar of a web browser on the
operation terminal.

For details on the setting management tool, refer to the following:

==~ Page 41 Setting Management Tool (Diagnosis Terminal)

Point ;>

An operation URL can be copied to the clipboard by clicking (&) (Copy to clipboard).

Installing a server certificate

The following shows the procedure for installing the server certificate of a diagnosis terminal on an operation terminal.

Operating procedure

1. Copy the server certificate folder of a diagnosis terminal to the operation terminal.
« Server certificate folder: (Installation destination of this product)\MaiLabCert

2. Execute 'install_cert.bat' in the MaiLabCert folder on the operation terminal with an administrator authority.
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Closing the operation screen

The operation screen can be closed by closing the browser or tab where the operation screen is opened.
However, if any tasks (including the scheduled ones) are running, the processing continues in the background even after the

operation screen is closed.
To prevent processing from continuing in the background, stop the task before closing the operation screen.

Considerations

The following shows the considerations for opening the operation screen.

« If the operating status of this product is "Stop," the operation screen cannot be opened. In this case, switch the status to

"Running" in the setting management tool, then open the operation screen.

If the port number for this product is used by another application, the operating status of this product is switched to "Stop"

and the operation screen cannot be opened. In this case, change the port number and switch the operating status to

"Running" in the setting management tool, then open the operation screen. (Another application may be using the port

number that is set by default for this product after installation.)

==~ Page 41 Setting Management Tool (Diagnosis Terminal)

» Depending on a web browser, its translation function may be displayed when the operation screen is opened. To switch the
display language, do not use the translation function but use the personal setting screen.

=" Page 542 PERSONAL SETTINGS
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3.7 Setting Management Tool (Learning Station)

This section explains the setting management tool that manages the settings for this product on the learning station.
The operating status can be changed and connection settings can be configured.

Startup method

Right-click the icon of this product from the task tray of the learning station, and select [Setting].

Point/@

» The display language of the setting management tool follows the language setting of the operating system.

» The operating status of this product can be checked with icons.

M, Operating
M.: Stopped

Precautions

The operation screen of this product opens by right-clicking the icon of this product then selecting [Open]. (==~ Page 46
OPERATION SCREEN)
However, [Open] cannot be selected when the operating status of this product is 'Stopped."
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Screen configuration
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Window.

, MELSOFT Mail.ab - Configure Tool

Operation status

Learning server information

Operation URL [REEPSIA :3200

m a8

=M Version 1.03D

[N

Close

Displayed.items

Item

Description

Operation status

The operating status of this product is displayed. (==~ Page 40 Changing operation status)
* RUN: This product is running.
« STOP: This product is stopped.

Learning station | Operation URL
information

A URL to open the operation screen of this product is displayed.
« https://(IP address set in the connection setting screen):(port number set in the connection setting screen)

@ (Open in browser)!

Click this to open the operation screen of this product in a default browser of Windows.

8 (Copy to clipboard)

Click this to copy the operation URL to the cIipboard.*2

£ (Connection Setting) | Click this to configure connection settings. (=5~ Page 39 Connection settings)

o is displayed if a set value is not available.

(1) Product version

The version of this product is displayed.

*1 Can be clicked when the operatin

g status is "Running."

*2  After copying the URL, the operation screen can be opened by the following methods:
- Pasting the copied URL to the address bar in a web browser, then opening it
- Registering the copied URL as a favorite in a web browser, then opening it from the favorites menu

- Notifying the copied URL from a

n administrative user to a user, pasting the URL to the address bar in a web browser by a user who

receives the notification, then opening it
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Connection settings

The following shows the screen for configuring connection settings.

The settings can be configured only when the operating status of this product is "Stop."

Window.

(1

, Connection Setting

Operation screen setting

Configure settings for accassing the operation fcreen in the browser.

o
Port number 3200 + — Q

IP address

Cancel
Displayed.items
Item Description
Operation — To configure the setting for accessing the operation screen from a web browser.
screen setting IP address Set an IP address (0.0.0.0 to 255.255.255.255).
To access from another operation terminal, an IP address accessible from the operation terminal must be set.
Port number Set a port number (0 to 65535).
(1) Availability Whether the set IP address or port number is available is displayed.
. Q: Usable
. o: Unusable

[Auto detection] button HIP address

Click this to set the IP address linked to a computer name as the default.

If multiple network adapters are enabled in the operating environment, set the IP address of a network adapter
with the highest priority (metric).

When the default IP address cannot be acquired, '127.0.0.1" is set.

HPort number

Click this to detect unused port numbers in the range of 1024 to 65535 and set the minimum port number
among the detected ones.
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Changing operation status

The operation status of this product can be switched with |» (Start operation) or B (Stop operation).
If a server certificate does not exist when changing the status to "Running," the certificate will be generated.

After the certificate is generated, the following message appears. Click the [Yes] button to install it.

Security Warning

& Youare about to install a certificate from a certification
/B, authority (CA) claiming to represent:

MELSOFT Mailab

Windows cannot validate that the certificate is actually from
“MELSOFT Mailab”. You should confirm its origin by
contacting "MELSOFT Mailab. The following number will
assist you in this process:

Thumbprint (sha'): I

Warning:

If you install this root certificate, Windows will automatically
trust any certificate issued by this CA. Installing a certificate
with an unconfirmed thumbprint is a security risk. If you click
“Yes” you acknowledge this risk.

Do you want to install this certificate?

When clicking the [No] button, the processing to start the operation of this product is stopped.

Note that the server certificate must be generated again when the IP address of the learning station is changed. In this case,
perform the following procedure:

[=5~ Page 32 Installing a server certificate

Point;9

If a server certificate is expired (365 days after it is generated), the certificate is generated again even when it
already exists.
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3.8 Setting Management Tool (Diagnosis Terminal)

This section explains the setting management tool that manages the settings for this product on a diagnosis terminal.
The operating status can be changed and connection settings can be configured.

Startup method

Right-click the icon of this product from the task tray of a diagnosis terminal, and select [Setting].

Point/@

» The display language of the setting management tool follows the language setting of the operating system.

» The operating status of this product can be checked with icons.

M, Operating
M.: Stopped

Precautions

The operation screen of this product opens by right-clicking the icon of this product then selecting [Open]. (=5~ Page 518
OPERATION SCREEN)
However, [Open] cannot be selected when the operating status of this product is 'Stopped."
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Screen configuration

Window.

, MELSOFT MaiLab - Configure Tool

Operation status

Diagnostic terminal information
Operation URL
IP address

Port Number

()&=

!

Close

Displayed.items

Item

Description

Operation status

The operating status of this product is displayed. (=5~ Page 44 Changing operation status)
* RUN: This product is running.
* STOP: This product is stopped.

Diagnosis Operation URL A URL to open the operation screen of this product is displayed.
terminal « https://(IP address set in the connection setting screen):(port number set in the connection setting screen)
information IP address An IP address set in the connection setting screen is displayed.

Port Number A port number set in the connection setting screen is displayed.

(@ (Open in browser)!

Click this to open the operation screen of this product in a default browser of Windows.

. (Copy to clipboard)

Click this to copy the operation URL to the cIipboard.*2

. (Connection Setting)

Click this to configure connection settings. (==~ Page 43 Connection settings)
o is displayed if a set value is not available.

(1) Product version

The version of this product is displayed.

*1 Can be clicked when the operating status is "Running."

*2

After copying the URL, the operation screen can be opened by the following methods:

- Pasting the copied URL to the address bar in a web browser, then opening it

- Registering the copied URL as a favorite in a web browser, then opening it from the favorites menu

- Notifying the copied URL from an administrative user to a user, pasting the URL to the address bar in a web browser by a user who
receives the notification, then opening it
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Connection settings

The following shows the screen for configuring connection settings.
The settings can be configured only when the operating status of this product is "Stop."

Window.

, Connection Setting

Please configure the settings for accessing the Hiagnosis terminal from the
learning station or web browser.

Delete Project Data

oK Cancel
Displayed.items
Item Description
IP address Set an IP address (0.0.0.0 to 255.255.255.255).
Port number Set a port number (0 to 65535).
(1) Availability Whether the set IP address or port number is available is displayed.
- @: Usable
. o: Unusable
[Auto detection] button HIP address

Click this to set the IP address linked to a computer name as the default.

If multiple network adapters are enabled in the operating environment, set the IP address of a network adapter with the
highest priority (metric).

When the default IP address cannot be acquired, '127.0.0.1" is set.

WPort number

Click this to detect unused port numbers in the range of 1024 to 65535 and set the minimum port number among the
detected ones.

[Delete Project Data] button Click this to delete project data.
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Changing operation status

The operation status of this product can be switched with |» (Start operation) or B (Stop operation).
If a server certificate does not exist when changing the status to "Running," the certificate will be generated.

After the certificate is generated, the following message appears. Click the [Yes] button to install it.

Security Warning

& Youare about to install a certificate from a certification
/B, authority (CA) claiming to represent:

MELSOFT Mailab

Windows cannot validate that the certificate is actually from
“MELSOFT Mailab”. You should confirm its origin by
contacting "MELSOFT Mailab. The following number will
assist you in this process:

Thumbprint (sha'): I

Warning:

If you install this root certificate, Windows will automatically
trust any certificate issued by this CA. Installing a certificate
with an unconfirmed thumbprint is a security risk. If you click
“Yes” you acknowledge this risk.

Do you want to install this certificate?

When clicking the [No] button, the processing to start the operation of this product is stopped.

Note that the server certificate must be generated again when the IP address of the learning station is changed. In this case,
perform the following procedure:

[=5~ Page 32 Installing a server certificate

Point;9

If a server certificate is expired (365 days after it is generated), the certificate is generated again even when it
already exists.
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PART 2

PART2 OPERATION METHOD
(LEARNING STATION)

This part explains the operation methods of MELSOFT MailLab on the learning station.

4 OPERATION SCREEN

5 USER AND DIAGNOSIS TERMINAL MANAGEMENT

6 PROJECT CREATION AND MANAGEMENT

7 DATA SET CREATION AND MANAGEMENT

8 Al CREATION AND MANAGEMENT

9 TASK CREATION AND MANAGEMENT

10 EXTENSION BLOCK SETTINGS

11 MONITOR

12 EVENT LOG CHECK

13 PERSONAL SETTINGS
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4 OPERATION SCREEN

This chapter shows the operation screen of MELSOFT MailLab.
For the procedure for opening the operation screen, refer to the following:
=~ Page 31 Opening the Operation Screen (Learning Station)

Window.

EBefore signing up/signing in
[Z=" Page 51 Signing up
[~ Page 52 Signing in

Welcome to MELSOFT MailLab
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HAfter signing up/signing in

* When a project is closed
, MELSOFT Mailab Q0 o Oue- a )
@ Project
c :

O wName Update date and time Comment
[0 New project 2022/06/17 09:44

\.

* When a project is opened
0 Q euser .

, MELSOFT MailLab - New project

@ New project > Home

Let's start.
Al can be easily created and executed. To learn how
to create Al, please press the START button

3)
(1) Main bar (==~ Page 48 Main bar)
(2) Setting screen (==~ Page 48 Setting screen)

(3) Side bar (=~ Page 49 Side bar)

4 OPERATION SCREEN
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Displayed.items
EMain bar

O 2 Oua

@ The project has been created

Item

Description

E (Expand/Collapse)

Click this to expand or collapse the side bar when a project is opened.
=~ Page 49 Side bar

@ Product name

"MELSOFT MaiLab" is displayed.
The project management screen is displayed by clicking the name.”
=~ Page 69 Project Management Screen

1

@ Project name

A project name is displayed when a project is opened
The project is closed and the project management screen is displayed by clicking the name.
=~ Page 69 Project Management Screen

E (Project management)

Click this to display the project management screen.”!

=~ Page 69 Project Management Screen

(Help) Click this to display the help menu.
» Open manual: To display the manual for this product in another tab
» Connect to MITSUBISHI ELECTRIC FA Global Website: To display the MITSUBISHI ELECTRIC FA Global
website in another tab 2
E (Setting) Click this to display the setting menu.

* Manage users: To display the user management screen”! (==~ Page 54 User management screen)
» Manage diagnosis terminal: To display the diagnosis terminal management screen’! (== Page 61 Diagnosis
terminal management screen)

© User name

The name of a signed-in user is displayed.

The user menu is displayed by clicking the name.

« User setting: To display the personal setting screen”' (1=~ Page 515 PERSONAL SETTINGS)
« Sign out: To sign out and display the sign-in screen ([~ Page 52 Signing in)

] (Notify)

Notifications for events that occur in data sets, Als, and tasks are displayed. (Up to 100 notifications)

=~ Page 49 Notification list

The number of notifications is displayed on the upper right of this button. (If there are 100 or more notifications,
"+99" is displayed.)

O Overall notification

Notifications for events on the system that affect the entire product, such as license information, are displayed.
(Up to 10 notifications)

Only the ones that occur in projects that a signed-in user can access are displayed.

If the number of notifications exceeds 10, they are deleted in chronological order.

. @: Information

. : Warning

. o: Error

The event log screen is displayed in another tab by clicking a notification. 3"

= Page 511 EVENT LOG CHECK
A notification is deleted by clicking )(

*1  Aproject will be closed if it is opened.
*2  When setting Simplified Chinese for a display language, the MITSUBISHI ELECTRIC FA Global website is displayed in English.

*3 Aclicked notification will be deleted.

*4 When the corresponding event exists, the event log screen is displayed with the event selected and also the details on the event

displayed.
ESetting screen

Various setting screens are displayed.
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ESide bar

The side bar is displayed when a project is opened.

Item Description

n (Home) Click this to display the home screen.
=~ Page 76 Home screen

(Data set) Click this to display the data set management screen.
=~ Page 86 Data Set Management Screen

(Al) Click this to display the Al management screen.
=~ Page 137 Al Management Screen

E/B (Task) Click this to display the task management screen.

=~ Page 207 Task Management Screen

E is displayed when an unassigned task ([==~ Page 204 Tasks added by importing a project) exists. In this
case, assign the task to a diagnosis terminal in the task management screen.

(Monitor) Click this to display the diagnosis terminal list screen.
=~ Page 471 Diagnosis Terminal List Screen

Notification list

Notifications for events that occur in data sets, Als, and tasks are displayed. (Up to 100 notifications)

Only the ones that occur in projects that a signed-in user can access are displayed.
When the number of notifications exceeds 100, up to 100 notifications are displayed from the newest one.

Window
Click [Q (Notify) on the main bar. ({5~ Page 48 Main bar)

{ View event log list ‘

Creating the data set has been

@ completed X
2022/04/23 10:36:46
Creating the data set has been
® completed X (1)
2022/04/23 10:36:18
Creating the data set has been
® completed X
2022/04/23 10:36:05
Delete all

Displayed.items

Item Description

[View event log list] button Click this to display the event log screen in another tab.
= Page 511 EVENT LOG CHECK

(1) Notification list Notifications are listed.

. @: Information

. : Warning

. o: Error

The event log screen is displayed in another tab by clicking a notification. ™"
=5~ Page 511 EVENT LOG CHECK

A notification is deleted by clicking X (Delete).

2

[Delete all] button Click this to delete all notifications.

*1  Aclicked notification will be deleted.
*2 When the corresponding event exists, the event log screen is displayed with the event selected and also the details on the event
displayed.

Precautions

 For a standard user, the following events are displayed in the notification list if the user is signed in when the event occurs
or if the user performs the corresponding operation. However, these events will not be displayed after refreshing the web
browser or when signing in the next time because the user no longer has the right.
- Event for the deletion of a project
- Event for a change in the access right to the operation target project (loss of the access right)

» Even if the connection status of a diagnosis terminal is changed from "Disconnect" to "Connect" while the main bar is

4 OPERATION SCREEN
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displayed, events that occur while the status is "Disconnect" are not displayed in the notification list. To acquire the
notification list of all the diagnosis terminals being connected, refresh the web browser.

» When the connection status of a diagnosis terminal is "Disconnect," a notification can be deleted only on the screen.
However, the notification itself is not deleted and displayed when connected in the next time.

* When all notifications are deleted, notifications exceeding the maximum number to be displayed are also deleted.

» When notifications are deleted one by one, notifications exceeding the maximum number to be displayed are not displayed
on the screen. To display these notifications, refresh the web browser.
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4.1 Signing up

This section shows the screen for registering (signing up) the administrative user ' who uses this product by entering a user

name and password.
*1  For details on the administrative user, refer to the following:
=~ Page 53 User types
After sign-up, the project management screen is displayed with the create new project screen displayed.

[=~ Page 69 Project Management Screen
(=5~ Page 72 Creating a New Project

Window.

Welcome to MELSOFT MailLab

= user1

Passvrord

SIGN UP

Displayed.items

Item Description

User name Enter a user name (up to 128 characters).”!

Password Enter a password (8 to 64 characters).

Check password Enter the password again for verification.

[Sign up] button Click this to sign up for this product as the administrative user who uses this product with the entered user name and
password.

*1  Alphabetical characters are case-sensitive.

Pointp

« This screen is displayed when starting this product for the first time (when the administrative user is not
registered). From the next time (after the administrative user is registered), the sign-in screen is displayed.

[~ Page 52 Signing in

* When user information is signed up, a user is signed in to this product. A user remains signed in for 24
hours from the last operation.

» To add more users, create users in the user management screen after sign-in.

(=5~ Page 54 User management screen
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4.2 Signingin

This section shows the screen for signing in to this product by entering a user name and password.
After sign-in, the project management screen is displayed.
[~ Page 69 Project Management Screen

Window.

Welcome to MELSOFT MailLab

~ useri

Password

SIGN IN

Displayed.items

Item Description

User name Enter a user name (up to 128 characters).”

Password Enter a password (8 to 64 characters).

[Sign in] button Click this to sign in to this product with the entered user name and password.

*1 Alphabetical characters are case-sensitive.

Point}”

» A user remains signed in for 24 hours from the last operation.

» When a signed-in user is already signed in in another environment (another personal computer or another
web browser), sign-in in a new environment is enabled and the user is signed out in another environment.

« If the function to save passwords is enabled in a browser, a password entered in another setting screen of
this product may be displayed.
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5 USER AND DIAGNOSIS TERMINAL

MANAGEMENT

This chapter shows the methods for managing users who use this product and diagnosis terminals that perform a diagnosis.

5.1 Creating and Managing Users

This section shows the method for creating and managing users who use this product.

Sign in to this product as the administrative user to create or delete a user, or to change properties.

For the procedure for creating a user, refer to the following:
[~ Page 58 Creating a new user

User types

There are two types of users: administrative user and standard user.

Type Description License to be assigned Creation and deletion
Administrative A user who can access all projects and has Standard license ECreation
user administrative rights. (One license and one user only) | Register the administrative user in the sign-up screen

Operations such as creation/registration/
deletion can be performed in the user
management screen and diagnosis terminal
management screen.”!

displayed when starting this product for the first time.
=~ Page 51 Signing up

HDeletion

Once the administrative user is registered, the user
cannot be deleted.

By deleting data as well when uninstalling this
product, all data including the information of the
administrative user can be deleted.

Standard user A user who can access specific projects. Additional user license
Only browsing is allowed in the user (Users can be created for the
management screen and diagnosis terminal number of licenses)

2

management screen.*

HMCreation and deletion

Sign in to this product as the administrative user, and
create or delete a user in the user management
screen.

*1  The license assigned to the administrative user cannot be changed.
*2 The password of a signed-in user can be changed in the personal settings.
=~ Page 515 PERSONAL SETTINGS
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User management screen

The following shows the user management screen for creating and managing users.

Window.

Click [5] (Setting) on the main bar, and select [Manage users]. (=5~ Page 48 Main bar)

Manage users

Assigned / Total number — (1)
2/2

[t
User name User type Creation date and time Update date and time ‘Comment
[T Standard user 2022/06/14 16:05 2022/06/14 16:05
—(2)
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04
Displayed.items
Item Description
(1) Number of licenses The total number of registered licenses and the number of those assigned to users are
displayed. (The standard license is also included.)
0 (Create new) 12 Click this to create a new user.
=5~ Page 58 Creating a new user
i (Menu) 13 Delete To delete a selected user.
Property To change the following properties of a selected user. ([~ Page 55 Changing properties)
- Name
- Entitlement ID
- Password
- Comment
(2) User list — Users are listed.

Multiple users cannot be selected.
In addition, the line for a user with no valid license is grayed out.

Z (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
I~ Page 56 Expanding the header

User name Auser name is displayed.
User type A user type is displayed.
=~ Page 53 User types
Creation date and time The date and time when a user was created is displayed.
Update date and time The date and time when user information was updated is displayed.
Entitlement ID™® The entitlement ID of an assigned license is displayed.'6
Expiration date™ The expiration date of an assigned license is displayed.
Comment A set comment is displayed.

*1 Displayed only when signing in as the administrative user.
*2 Can be clicked when both of the following conditions are satisfied:
- There is an additional user license that a user is not assigned to yet.
- A temporary license is not used.
*3 Can be clicked when selecting a user.
*4 The context menu can be displayed also by right-clicking on the user list when signing in as the administrative user.
*5 Hidden by default. Click [/] (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide
*6 "-"is displayed for a temporary license.
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Changing properties

The following properties of a user can be changed:

* Name

* Entitlement ID

» Password
* Comment

Operating procedure

1. Select a user in the user management screen. (=5~ Page 54 User management screen)

2. Click : (Menu), and select [Property].

User name

pin
[ Delete

8 Property
User type Creation date and time Update date and time Comment

[ New user

Standard user 2022/04/23 10:46 2022/04/23 10:46 ]

O user

Administrative user 2022/04/23 09:44 2022/04/23 10:42

3. Configure various settings.

User property

Name *
[New user|

[J Change password

SELECT

Comment
“ CANCEL
Item Description
Name Set a new user name (up to 128 characters).*1

Entitlement ID

The entitlement ID of a license assigned to a user is displayed.
The entitlement ID selection screen appears by clicking the [Select] button, and the entitlement ID of a license to be assigned
to a user can be selected.” (=~ Page 59 Selecting an entitliement ID)

Change password

Select the checkbox to change a password.

Password

Set a new password (8 to 64 characters).

Check password

Enter the password again for verification.

Comment

Set a new comment (up to 1024 characters).

*1 Alphabetical characters are case-sensitive.
*2 Alicense assigned to the administrative user cannot be changed. Only a license (additional user license) assigned to a standard user

can be changed. (== Page 53 User types)
4. Click the [OK] button.

Pointp

* When a user name is changed, it is updated when a target user reloads the screen or re-signs in if the user
is signed in.
* When a password is changed, a target user is signed out if the user is signed in.
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Expanding the header

The following operations can be performed by expanding the header.
» Searching (=~ Page 56 Searching)

» Switching to show or hide (==~ Page 56 Switching to show or hide)
* Filtering (==~ Page 57 Filtering)

ESearching

Lines including an entered character string can be searched for. (Characters are not case-sensitive.)
Data in all columns is searched including hidden columns.

[Ex]

(a)
User name User lypE Creation date and time Updale date and time Comment
o offe e o .
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04

(a) Enter a character string.

BSwitching to show or hide
A column can be shown or hidden.
Select the checkboxes of columns to be shown, and unselect the ones to be hidden.

[Ex]

@ (=) @

User name User type Creation date and time Update date and time Comment
afle e e Be Al
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04
Q User name
User type
User name User type Creation date and time - Update date and time com
Creation date and time
A e A e EA Update dale and lime  jr— (b)
O entitiement ID
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04
[J Expiration date
Comment
(a) Click &Y.
(b) Select the checkbox of a column to be shown, and unselect the one to be
hidden.
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HFiltering
Lines can be filtered by setting a condition and character string. (Characters are not case-sensitive.)

[Ex]

Q o
User name Usertype Creation date and time Update date and time Comment
(a)== affc Filte afc File affc Filte affe Filte
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04
User name User type Creation date and time Update date and time Comment
affc Contains the specified value offc Fite affc Fite affc Filte afflc File
% D t contain th fied vall
[J| =& Possnotconanie specliedvalie |y yministrative user 2022/06/14 11:40 2022/06114 16:04
(b) Mc Starts with the specified value
ol Ends with the specified value
= Equals the specified value
== Does not equal ihe specified value
User name User type Creation date and time Update date and time Comment
© —h P P P .
D user Administrative user 2022/06/14 11:40 2022/06/14 16:04

(a) Click a[fc.
(b) Specify a condition.
(c) Enter a character string.
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Creating a new user

The following shows the procedure for creating a new user.

Registering an additional user license is required to create a new user. If an additional user license is not registered, a new
user cannot be created. (I~ Page 26 License Manager)

Up to 16 users can be created including the administrative user. (=5~ Page 53 User types)

Operating procedure
1. Click @ (Create new) in the user management screen. (=5 Page 54 User management screen)

2. Configure various settings.

Create new user

Name *
[New user
SELECT
Password
Check password
Comment
CANCEL
Item Description
Name Set a user name (up to 128 characters).*1
Entitlement ID The entitlement ID of an additional user license assigned is displayed.
The entitlement ID selection screen appears by clicking the [Select] button, and the entitlement ID of a license to be assigned
to a user can be selected. (I~ Page 59 Selecting an entitlement ID)
Password Set a password (8 to 64 characters).
Check password Enter the password again for verification.
Comment Set a comment (up to 1024 characters).

*1 Alphabetical characters are case-sensitive.

3. Click the [OK] button.

Point

Contents set in this screen can be changed in the user property screen.
[~ Page 55 Changing properties
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Selecting an entitlement ID

The following shows the screen for selecting the entitlement ID of a license to be assigned.

Valid registered licenses are displayed.

Window.

Entitlement ID selection

Entitlement ID

[ =abcd-test-0123-bmai

Expiration date

2023/04/17 18:00

CANCEL

Displayed.items

Item

Description

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.

Operations such as search can be performed by expanding the header.

=~ Page 56 Expanding the header

Entitlement ID

The entitlement ID of a license is displayed.

Expiration date

The expiration date of a license is displayed.
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5.2 Registering and Managing Diagnosis Terminals

This section shows the method for registering and managing diagnosis terminals that perform a diagnosis.
Sign in to this product as the administrative user ' to register or unregister a diagnosis terminal, or to change properties.

*1  For details on the administrative user, refer to the following:
5" Page 53 User types
For the procedure for registering a diagnosis terminal, refer to the following:

[=5~ Page 65 Registering a new diagnosis terminal

Local host diagnosis terminal

The learning station also has the function of a diagnosis terminal, which is to perform a diagnosis and feed back its result.
This function embedded on the learning station is called the local host diagnosis terminal, and it is registered as one of
diagnosis terminals as shown in the following table:

Item Description

Diagnosis terminal name Localhost diagnosis terminal

Address IP address of the learning station:3201""
Comment Blank

*1  The port number of the local host diagnosis terminal is fixed to 3201.
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Diagnosis terminal management screen

The following shows the diagnosis terminal management screen for registering and managing diagnosis terminals.

Window.

Click E=] (Setting) on the main bar, and select [Manage diagnosis terminal]. (I3~ Page 48 Main bar)

@ Diagnosis terminal

[Number of registrations / Maximum number]ei'(”
2/64

Z\

Name Address Connection status Registration date Comment

T ———

New diagnosis terminal 3202 @ connect 2022/06/14 16:48

Displayed.items

Item Description

(1) Number of diagnosis terminals The number of registered diagnosis terminals and the maximum number of diagnosis
terminals that can be registered are displayed.

0 (Register) 12 Click this to register a new diagnosis terminal.
=5~ Page 65 Registering a new diagnosis terminal

: (Menu)'v?’*4 Unregister'5 To unregister a selected diagnosis terminal.

Property® To change the following properties of a selected diagnosis terminal. ((==~ Page 63
Changing properties)

- Name

- User name to access a diagnosis terminal

- Password to access a diagnosis terminal

- Comment

(2) Diagnosis terminal list — Diagnosis terminals are listed.

Multiple diagnosis terminals cannot be selected.

In addition, the lines for the following diagnosis terminals are grayed out:

« Local host diagnosis terminal (==~ Page 60 Local host diagnosis terminal)
« Diagnosis terminal with no valid license

Z (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
[~ Page 56 Expanding the header

Name A diagnosis terminal name is displayed.

Address The address of a diagnosis terminal is displayed in either of the following formats:
« |IP address:port number
* Host name:port number

Connection status The connection status of a diagnosis terminal is displayed.
« Connect: The diagnosis terminal is connected.
« Disconnect: The diagnosis terminal is not connected.

Registration date and time The date and time when a diagnosis terminal was registered is displayed.

Comment A set comment is displayed.

*1 Displayed only when signing in as the administrative user. (==~ Page 53 User types)

*2 Can be clicked when not using a temporary license.

*3 Can be clicked when selecting a diagnosis terminal.

*4 The context menu can be displayed also by right-clicking on the diagnosis terminal list when signing in as the administrative user.
(=== Page 53 User types)

*5 Can be selected when a selected diagnosis terminal is not the local host diagnosis terminal. (==~ Page 60 Local host diagnosis
terminal)

*6 Can be selected when both of the following conditions are satisfied:
- A selected diagnosis terminal is not the local host diagnosis terminal. (==~ Page 60 Local host diagnosis terminal)
- A selected diagnosis terminal is connected.
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Precautions

If a diagnosis terminal is unregistered while its task is running, the task will not run properly after the diagnosis terminal is
registered again.
Stop a task before unregistering a diagnosis terminal.
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Changing properties

The following properties of a selected diagnosis terminal can be changed.

* Name

» User name to access a diagnosis terminal
+ Password to access a diagnosis terminal
« Comment

Operating procedure
1. Selecta diagnosis terminal in the diagnosis terminal management screen. (I==~ Page 61 Diagnosis terminal
management screen)
2. Click : (Menu), and select [Property].

Number of registrations / Maximum number o

2 ] Unregister

=] Property

Name T Address Connection status Registration date Comment

New diagnosis terminal 3202 @ connect 2022/06/14 16:48

3. Configure various settings.

Diagnosis terminal property

Name*
’7 New diagnosis terminal

Sign-in information

User name *

user

[] Change password

Comment
CANCEL

Item Description
Name Set a new diagnosis terminal name (up to 128 characters).
User name Set a new user name to access a diagnosis terminal (up to 128 characters).”
Change password Select the checkbox to change a password.’t1
New password Set a new password to access a diagnosis terminal (8 to 64 characters).
Check new password Enter the password again for verification.
Comment Set a new comment (up to 1024 characters).

*1 Can be set or selected when the version of this product on a diagnosis terminal is 1.03D or later.
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4. Click the [OK] button.

Point/®
When a user name or a password is changed, a target user is signed out if the user is accessing the diagnosis
terminal.
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Registering a new diagnosis terminal

The following shows the procedure for registering a new diagnosis terminal.

Registering an additional diagnosis license is required to register a new diagnosis terminal. If an additional diagnosis license
is not registered, a new diagnosis terminal cannot be registered. (I~ Page 26 License Manager)

Up to 64 diagnosis terminals can be registered including the local host diagnosis terminal. (=~ Page 60 Local host diagnosis
terminal)

Operating procedure

1. Click © (Register) in the diagnosis terminal management screen. (=5~ Page 61 Diagnosis terminal management
screen)

2. Configure various settings.

Diagnosis terminal registration

Name *

{ New diagnosis terminal|

Destination address * 3201

Sign-in information

User name

Comment

CANCEL

Item Description

Name Set a diagnosis terminal name (up to 128 characters).

Destination address Set an address of a diagnosis terminal (up to 253 characters).

Port number Set a port number of a diagnosis terminal (0 to 65535).

[Check] button Click this to check whether a diagnosis terminal with the set address and port number can be registered.

The button name will be "Checking" while checking.

User name Set a user name to access a diagnosis terminal (up to 128 characters).
Password Set a password to access a diagnosis terminal (8 to 64 characters).
Check password Enter the password again for verification.
Comment Set a comment (up to 1024 characters).
3. Click the [OK] button.
Point/@

» A diagnosis terminal name, user name, password, and comment can be changed in the diagnosis terminal
property screen.

[~ Page 63 Changing properties

» When a user name or a password is changed to register a diagnosis terminal again, a user accessing the
diagnosis terminal is signed out.
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Precautions

» To register a diagnosis terminal that was unregistered again, delete project data in the setting management tool on the
diagnosis terminal in advance.

==~ Page 41 Setting Management Tool (Diagnosis Terminal)

» When directly accessing a diagnosis terminal that satisfies either of the following conditions, perform either of the
operations shown below in @ or @:
- A diagnosis terminal registered on the learning station where this product with version 1.02C or earlier is installed
- A diagnosis terminal where this product with version 1.02C or earlier was installed when registered on the learning station
Operation required when accessing a diagnosis terminal directly
@ Sign in to this product as follows: User name: guest; Password: password.

@ On the learning station, change properties of the target diagnosis terminal to change a user name and password in the
diagnosis terminal management screen of this product with version 1.03D or later.
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6 PROJECT CREATION AND MANAGEMENT

This chapter shows the methods for creating and managing projects.

A series of data (data set and Al) required for analysis can be created and managed for each project.
For details on a data set and Al, refer to the following:
[~ Page 78 Data Set, Page 135 Al

For the procedure for creating a project, refer to the following:
(=5~ Page 72 Creating a New Project

Precautions

» Only one user can edit a project. Multiple users cannot edit the same project at the same time.

* When another user is accessing a project*1, the following operations cannot be performed for the project: copying, deleting,
changing properties, changing a user authority, and exporting.
*1 Acase where all the following conditions are satisfied:

- It has been within 15 minutes since the user performed the last operation such as screen transition.
- The user has not signed out.

- The user has not accessed a screen other than one for the project (such as the screen for another project, diagnosis terminal
management screen, or user management screen)

- A project is being exported.

Save location for project data

A project is saved on the learning station.

Atask is created by opening a project; however, the task is saved on a diagnosis terminal. Therefore, the task on the
diagnosis terminal is not deleted even if the project is deleted on the learning station. In addition, a task that does not belong
to any projects can be deleted in the task management screen for any projects by signing in as the administrative user.

v

S
2
=il

Learning station

Diagnosis terminal A

| Data Set 1 | b ’vl Taskt |
| Data Set 2 | %"l Task2 |

|A|1 | () )'l Task3 |

Project A

/\

Project B < b)

(@) N\, .

\ Diagnosis terminal B
®) | Task1 |

‘l Task2 |

(a) A diagnosis terminal is registered.
(b) A task is created.
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Project data migration

A data set and Al can be backed up or migrated by exporting or importing a project.

(=5~ Page 74 Exporting and Importing a Project

Tasks that belong to a project can be exported and imported; however they are saved on the learning station as unassigned
tasks when imported. The unassigned tasks can be used by assigning them to a diagnosis terminal.

[Z=~ Page 204 Tasks added by importing a project

The monitoring settings are associated with tasks; therefore, when the tasks are exported and imported, the monitoring

settings are also exported and imported.
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6.1 Project Management Screen

This section shows the project management screen for creating and managing projects.

Window.

Click a product name or project name on the main bar. (==~ Page 48 Main bar)

(?) Project

Name Update date and time

New project 2022/06/22 13:54

|8 o

New project(001) 2022/06/22 14:06

[ ]

New project(002) 2022/06/22 14:06

Comment

— (1)

Displayed.items

Item

Description

0 (Create new)

Click this to create a new project.
I~ Page 72 Creating a New Project

A (Import) "2

Click this to import an exported project as a new project.
=5~ Page 74 Exporting and Importing a Project

<l (Export) 34

Click this to export a selected project.
=5~ Page 74 Exporting and Importing a Project

i (Menu)® Copy ®7

To create a copy of a selected project.'s'g

Delete™®7

To delete a selected project.

Import*10

To import an exported project as a new project.
I~ Page 74 Exporting and Importing a Project

Export 1112

To export a selected project.
I~ Page 74 Exporting and Importing a Project

Member 711

To set users who can access a selected project.
I~ Page 73 Setting Members

Property 711

To change properties (name and comment) of a selected project.
I~ Page 71 Changing properties

6 PROJECT CREATION AND MANAGEMENT
6.1 Project Management Screen 69



Item Description

(1) Project list — Projects are listed.
The lines for projects that a signed-in user cannot access are grayed out.

E (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header

Name A project name is displayed.

(_)(Exporting) is displayed while exporting a project.

A project can be opened by clicking its name when export is not in progress and a signed-
in user can access the project. ([~ Page 76 Opening a Project)

Update date and time The date and time when a data set or Al in a project was updated is displayed.
This item is not updated by the following operations:

« Editing the name or comment for a project

« Editing the name or comment for a data set or Al in a project

Creation date and time™'3

The date and time when a project was created is displayed.

For a project created as a copy, the date and time when the copy was created is
displayed. (This applies to the date and time for data sets and Als in the project.)

For a project created by importing an exported project, the date and time when the project

was imported is displayed.

Comment A set comment is displayed.
Size [MB]*13 The file size of a project is displayed.
[Open] button” Click this to open a selected project. (==~ Page 76 Opening a Project)

*1 Can be clicked when import of a project is not in progress.
*2 () (Importing) is displayed while importing a project.
*3 Can be clicked when all the following conditions are satisfied:
- Only one project is selected.
- A project that a sign-in user can access is selected.
*4 (1) (Cancel export) is displayed while exporting a project. The export is canceled by clicking the icon.
*5 The context menu can be displayed also by right-clicking on the project list.
*6 Displayed when selecting a project.
*7 Can be clicked when both of the following conditions are satisfied:
- A project not being exported is selected.
- A project that a sign-in user can access is selected.
*8 A copy project name will be "copy source project name (001)."
If the name is duplicate, a value in the parentheses '()' will be incremented.
If the copy source project name has 251 or more characters, the number of characters in "copy source project name (001)" will exceed
its maximum number (255 characters). In this case, the 251st and later characters will be deleted when a copy is created.
*9  When an Al in the "Learning," "Learned," or "Error" state exists in a project, the status of the Al will be changed to "Editing" when a copy
is created.
*10 Can be clicked when import of a project is not in progress.
*11 Displayed when selecting only one project.
*12 Can be clicked when both of the following conditions are satisfied:
- Export of a project is not in progress.
- A project that a sign-in user can access is selected.
*13 Hidden by default. Click [/] (Expand) to expand the header, and switch the item to be shown as necessary.
==~ Page 56 Switching to show or hide
*14 Displayed when all the following conditions are satisfied:
- Only one project is selected.
- A project not being exported is selected.
- A project that a sign-in user can access is selected.

Pointp

Copying a project enables a data set and Al to be utilized and applied to another CPU in a short-term. For
example, it can be used when applying a project for devices, where a data set and Al are created, to another
CPU.
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Changing properties

The following shows the procedure for changing properties (name and comment) of a project.

Operating procedure

1. Selecta project in the project management screen. (=5~ Page 69 Project Management Screen)

2. Click : (Menu), and select [Property].

Name T

Update date and time Comment

®

[ New project

2022/06/14 09:44

New project(001)

New project(002)

2022/06/14 09:44

2022/06/14 09:44

Py
a5

8

3. Setanew project name (up to 255 characters) or comment (up to 1024 characters).

Project property

Name*

[New project]

Comment

n CANCEL

4. Click the [OK] button.

-

Copy

Delete
Import
Export

Member

Property
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6.2 Creating a New Project

This section shows the procedure for creating a new project.
Up to 16 projects can be created.
A created project can be accessed only by the administrative user and a user who created the project. (=5~ Page 53 User

types)
Operating procedure
1. Click @ (Create new) in the project management screen. (I~ Page 69 Project Management Screen)

2. Seta project name (up to 255 characters) or comment (up to 1024 characters).

Create new project

New project

“ CANCEL

3. Click the [OK] button.

Point/®

» Another user can access a project by adding the user as a member of the project.
[=5~ Page 73 Setting Members

» Contents set in this screen can be changed in the project property screen.

[Z=" Page 71 Changing properties
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6.3 Setting Members

This section shows the procedure for setting users who can access a project.

Operating procedure

1. Selecta project in the project management screen. (=5~ Page 69 Project Management Screen)

2. Click : (Menu), and select [Member].

-

&  Copy

[} Delete
Name Update date and time Comment

T~ Import

[ New project 2022/06/14 09:44 ] N2 Export

New project(001) 2022/06/14 09:44 l = Member l

=] Property
New project(002) 2022/06/14 0944

3. Select the checkbox of a user to allow access.

Only users with valid licenses are displayed.

However, the selection status of the administrative user and a user who configures this setting cannot be changed. (<5~ Page
53 User types)

Member
Set the user who can access the project
@
= Name 4 Update date an. . Comment
user 2022/04/23 10:53
[:] user1 2022/04/23 11:17
CANCEL
Item Description
Z (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header
Name A user name is displayed.
Update date and time The date and time when user information was changed is displayed. ([~ Page 54 User management screen)
Comment A set comment is displayed.

4. Click the [OK] button.
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6.4 Exporting and Importing a Project

This section shows the procedure for exporting a project and importing it as a new project in another environment.

Data sets, Als, or tasks that satisfy the following conditions can be included in an exported project.
» Data set: The status is "Completed."

» Al: The status is "Complete."

» Task: It belongs to a project, and the status is not "EDIT."

Precautions

For tasks, only tasks on the connected diagnosis terminal can be exported.

Point/®

Exporting a project enables data sets, Als, or tasks (including the monitoring settings) to be utilized to the
learning station and diagnosis terminal built in another environment. For example, it is useful when applying a
project created in the factory A to the factory B where the same product as the factory A is manufactured.

Operating procedure

1. Selecta project in the project management screen. (=5~ Page 69 Project Management Screen)

2. Click : (Menu), and select [Export].

-

&  Copy

[ ] Delete

Name T Update date and time Comment
T Import

[ New project 2022/06/14 09:44 ][ ¢ Export ]

New project(001) 2022/06/14 09:44 2. Member

a Property
D New project(002) 2022/06/14 09:44

3. Select data to be exported.

Select export target

@ Data set/Al/task (All data in the project)

(O Dataset/Al

.

4. Click the [OK] button.

A project file (file name: (project name).mailab) is exported.

Pointp

- A project can also be exported by clicking +l- (Export).
« A project file is output by the download function of a web browser.
» Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition,

when a shortened file name is duplicate, the name is also changed according to the specifications of the
web browser function.

« A project file can also be used as a backup of the project.

« .|, (Export) changes to (v) (Cancel export) while exporting a project. The export is canceled by clicking the
icon.
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* For a project file exported by using this product with version 1.02C, tasks are not included when importing the project file in
a version earlier than 1.01B. In addition, an error occurs when editing an imported Al if a variable deletion block is included

 Aclient certificate created when connecting to an OPC UA server is not exported. Create it again in the import destination

Move the exported project file to an import destination environment.

Display the project management screen in the import destination environment. (=5~ Page 69 Project Management
Screen)
Click : (Menu), and select [Import].

D Name Update date and time Comment

O nNewproject 2022/06/14 10:30

[0 New project(001) 2022/06/14 10:30

[0 New project(002) 2022/06/14 10:30

Pointp

* A project can also be imported by clicking “* (Import).

* /I~ (Import) changes to () (Importing) while importing a project.

» When importing a project, the project name is suffixed with (XXX) if the name is duplicate with the import
destination project. ('XXX' is a three-digit number. The number will be incremented from '001" until it is not
duplicate.)

If the project name has 251 or more characters, the number of characters in "project name (001)" will
exceed its maximum number (255 characters). In this case, the 251st and later characters will be deleted,
then (XXX) is added.

« Tasks will be unassigned when imported.

For details, refer to the following:

(=5~ Page 204 Tasks added by importing a project

* E] (Task) on the side bar changes to [F] when an unassigned task exists.

(=5~ Page 49 Side bar

Precautions

in the Al.

for a task. (==~ Page 399 OPC UA server authentication settings)
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6.5 Opening a Project

This section shows the procedure for opening a project.

Operating procedure
1. Selecta project in the project management screen. (=5~ Page 69 Project Management Screen)

2. Click the [Open] button.

Update date and time Comment

B nName
2022/06/14 10:20 ]

[ New project

O  New project(001) 2022/06/14 10:30

O  New project(002) 2022/06/14 10:30

The home screen is displayed when a project is opened.

Home screen

Window
Click Y (Home) on the side bar. (==~ Page 49 Side bar)

@) New project > Home

Let's start.
Al can be easily created and executed. To learn how
1o create Al, please press the START button.

Displayed.items

Item Description

(1) Start Al Experience widget The Start Al Experience screen appears by clicking the [START] button. (1=~ Page 77 Start Al Experience screen)
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Start Al Experience screen

The flow from preparing to create an Al until executing the Al can be checked.
The data set management screen is displayed by clicking the [START] button, and creating a data set can be started.
[=5~ Page 86 Data Set Management Screen

Window.

1. Let's add a data set!

o ((

NEXT >

CANCEL START
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7 DATA SET CREATION AND MANAGEMENT

This chapter shows the methods for creating and managing data sets.

7.1 Data Set

This section explains a data set. A data set is a group of data required for learning.
It is created by generating body data from data sources and configuring various settings (data set type, variable type, and use
of a variable).

Body data

¥ ~y- 7 =
Prod- Consu-| Tem-
uct ID 'mption perature "
(10:00:00 Prod1 | 5 40 | ...

0:00:01 Prod1 3 38

—> Records (|ines)FTm Prodl | 3 | 45 | ..
4 50 |

E\o:oom Prod1 |

Data source Variables (columns)

T
Time

Various settings

- Data set type
- Variable type
- Use of a variable

Once a data set is created, an Al can be created by performing learning with the data set.
For the procedure for creating a data set, refer to the following:

[=5~ Page 90 Creating a New Data Set (Text File)

(=5~ Page 103 Creating a New Data Set (Database)

For a data source, body data, and various settings, refer to the following:

(=5~ Page 79 Data source

[~ Page 80 Body data (text file)

(=5~ Page 83 Body data (database)

[=5~ Page 84 Various settings

Pointp

» Data in a created data set can be visualized by using each type of preview, such as a chart or graph.
(==~ Page 111 Visualizing Data

» A data set can be edited after creation.

[Z=~ Page 134 Editing a Data Set
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Data source

The following explains a data source. A data source is a text file or database that becomes a base of a data set.

Text file
Afile in the following format is available:
Item Description Remarks
Extension *.csv Characters are not case-sensitive.
* .tsv
Delimiter » For CSV: Comma —

« For TSV: Tab

Number of characters in a variable Up to 255 characters Characters after the 255th will be deleted when reading a file.
name

Number of characters in each unit of | Up to 255 characters

data

Size per file Upto 1 GB —

Readable character code

« UTF-8 (with/without BOM)
. sJis

Unsupported character codes may be garbled and not
displayed properly.

Readable character

Characters other than the following:

=5~ Page 570 Unusable Characters for this Product

Minimum number of lines 3 One header line and two or more data lines are required.
. - Prod- Consu- Tem-
Header Ilne( Time D mption arature name

0:00:00 Prod1

5 40] ...
SI 381...

of data

] 3| 45). ...

[ =

[ -

)
)
)
)

. [ 0:00:01 IProd1
Data lines
[ 0:00:02 IProd1
[ 0:00:03 IProd1
-
Precautions

» Avalue is treated as missing in the following cases:

- There is a blank between delimiters.
- Avalue is NaN, nan, N/A, n/a, or NA.

A character enclosed with double quotes (
If a variable name is duplicate, it is suffixed with '1." If it is still duplicate, the number will be incremented until it is not

A character that cannot be read is replaced with a period (.).

) is read as a value even if it is a delimiter.

duplicate.
Point}@
One data set can be made of multiple data sources joined vertically or horizontally.
Database
A database of the following types is available:
Item Description Remarks
Supported databases MySQL® 8.0 Versions with the operations confirmed
SQL Server 2022

PostgreSQL 15

Number of characters in a variable name

Up to 255 characters

Characters after the 255th will be deleted when acquiring

Number of characters in each unit of data Up to 255 characters data.
Range of the number of records 2 to 864000 —
Range of the number of variables 1 to 256 —
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Body data (text file)

The following explains joined data that is generated as body data when using a text file as a data source.
Joined data is generated by the following procedure:

Data source Data source

File1 ¢

Time | Prod- scu(r;n--
uct ID 1mp
tion

0:00:00] Prod1 5
0:00:01| Prod1 3

File2 +
Con-
Time | Prod- sump-
uct ID .

0:00:02| Prod2 3
0:00:03| Prod2 4

File3 +
. Prod- | “OM-
Time et 1D | sume-
tion |
v v
) Prod- | “°M Prod- .
Time et D | sume- uctID Quality
tion | 2.
0:00:00 Prod1 5 Prod1 | Pass
0:00:01| Prod1 3 Prod2 | Fail
0:00:02| Prod2 | 3 —> —I— 44— [Prod3 | Fai
0:00:03| Prod2 4 Prod4 | Pass
Vertically joined group 1 Vertically joined group 2

Joined data
Con-

Time | Prod- sump- |Quality
uct ID e

0:00:00] Prod1 5 Pass
0:00:01| Prod1 3 Pass
0:00:02| Prod2 3 Fail
0:00:03| Prod2 4 Fail

1. Generating the vertically joined groups 1 and 2 from data sources

When there are multiple files of data sources, data sources with matching header line are joined vertically in ascending order
of their file names and a vertically joined group is generated.

When there is only one file of a data source, a vertically joined group is generated with the file only.

A vertically joined group can be generated in the data source setting screen.

[=5~ Page 93 Data source setting

2. Generating joined data by joining the vertically joined groups 1 and 2 horizontally

A horizontal join is performed according to the join rules (join key and method) shown in the following:

[=5~ Page 81 Join rules

When the vertically joined group 2 is not generated in step 1, a horizontal join is not performed. The vertically joined group 1

becomes joined data as it is.
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Point/©

A horizontal join is optional.

For example, when 'data at manufacture' and 'inspection result data after manufacture' are logged to different
files, these two units of data can be converted into a unit of data appropriate for learning by joining them
horizontally with the following settings:

- Vertically joined group 1: Data at manufacture

- Vertically joined group 2: Inspection result data after manufacture

- Join key: Variable that can be linked (manufacturing number, lot number, product ID, etc.)

Restriction@

» The maximum number of data sources that can be joined at a time is 10000 files.

» The maximum number of records (excluding the header line) is 864000 lines and that of variables is 256
columns in total in the vertically joined groups 1 and 2.

* The maximum number of records is 864000 lines and that of variables is 256 columns in joined data.

Join rules

The following shows the join rules to be set for a horizontal join.

Join rules can be set in the horizontal data join screen.
(==~ Page 101 Horizontal data join

EJoin key

A join key is a variable used to join the vertically joined groups 1 and 2. Select one variable common to both groups.

Point}S

If a common variable exists besides the variable set as a join key, the variable name will be changed to
'(variable name)_left' and '(variable name)_right' when joining the groups.

However, if '(variable name)_left' and '(variable name)_right' are duplicate with other existing variables, the
names will be suffixed with '_001"and '_left' or'_right." (If the names suffixed with '_001" are still duplicate, the
number will be incremented.)

If a suffixed name has more than 255 characters, characters in the variable name will be deleted in order from
the end to fit within 255 characters.

HEJoin method

The following table shows the types of methods for joining the vertically joined groups 1 and 2.

Type Description Image
Left outer join Ajoin method that leaves data matching with that on the left side based
on a join key.
If there is no matching data on the right side, missing values are q _
enerated. 1 2
g 2 | EN |
| [ |
1] [T 1]
1 N|NaN
2 )
3 J
Right outer join A join method that leaves data matching with that on the right side
based on a join key.
If there is no matching data on the left side, missing values are D[ _
generated. Y | 2
2 | £l |
3 |
l 2 I
| EN |
NaN|NaN M:|I 4 I
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Inner join A join method that leaves data matching between both the left and right
sides based on a join key.
Missing values are not generated with this method; however, data may

|

not be left after the join if no values match between both sides. [ 2|
| A | E
| IEN | | 4|

Full outer join A join method that leaves all data based on a join key.
If there is no matching data on the other side, missing values are

generated. i -

|

(]

w
alw

l I "aNlﬂlLN

1
| A |
| EN |
| N ]
=L

When all data of a join key is matched between both the left and right sides, all matched data is joined.

o umi s ~N
1
. | I
Holiz |2 HEERE ©)
' | el T1 1]
ifolis|a ifofia]a
1 — HEE of1]2
. of3|a o|3]a
.
i
HERHEEERERE! @
fofls|a]1]2 ol 1]2 of1]2
i
lofiz]af3]4 0o]3|a B

N /
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Body data (database)

The following explains body data that is generated as follows when using a database as a data source.

Body data
T Prod- Con_su- Tem-el
uct ID |mption |peratur
0:00:00] Prod1 5 40
0:00:01| Prod1 3 38
0:00:02| Prod1 3 45
0:00:03| Prod1 4 50

(1) Data is acquired from a database.
(2) Body data is generated.

Restriction@

The maximum number of records is 864000 and that of variables is 256 columns in data.
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Various settings

The following shows various settings to be configured for generated body data.
» Data set type (=5~ Page 84 Data set types)

* Variable type (<5~ Page 85 Variable types)

» Use of a variable (=5~ Page 85 Use of a variable)

Settings can be configured in the data check screen.

» When using a text file as a data source (==~ Page 102 Data check)

* When using a database as a data source ([~ Page 109 Data check)

Data set types

There are the following types of data sets.

HTable data set
A table data set has no meaning in its data order.
This type applies to data such as production data for each factory or each product.

I e e
5

Factory A Servo 1000

Factory A PLC 2000 18
Factory B Servo 500 . 2
Factory B PLC 1200 20

EWaveform data set
A waveform data set has continuous data that changes over time.

This type applies to data such as sensor data that can be acquired from a device during a manufacturing process.

5 40

0:00:00 Prod1
Current

0:00:01  Prod1 3 38

0:00:02 Prod1 3 45
0:00:03  Prod1 4 50 Temperature
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Variable types

There are the following types of variables.

The variable types are for specifying how to handle variables in this product.

A variable type can be set for each variable. Depending on the set type, the methods for visualizing data and for handling data

when learning differ.

Type Description Example
Numerical value A type for a variable with continuous values that can be calculated. -0
When using this type of an objective variable for learning, an Al will predict a numerical | *-12345
value; therefore, learning is performed with a regression model. <11
Values in the range of double precision floating point numbers (15 significant digits) can | <+ 0.123
be handled. When a value is out of this range, it may not be processed properly.
In addition, when handling a value close to the boundary value, variables may not be
processed properly or drawing may not be performed correctly if it exceeds the range
while being processed.
Category A type for a variable with discrete values that cannot be calculated. A
This type applies to a string value; however, set this type also for a numeric value when | < Product001
it is not continuous or has no meaning in its magnitude (it represents an ID or type). «'100'
Maximum 1000 items can be set for the number of levels of categories (the number of * True
value types). When it is out of the range, variables may not be processed properly or
drawing may not be performed correctly.
Timestamp A type for a variable that indicates a date and time. MAvailable formats

This type cannot be an objective variable; however, it can be used as information to
simply visualize the data order or to modify data.

Itis recommended to include the year, month, and day although this product can handle
a time stamp only with the hour, minutes, and seconds. When the year, month, and day
are not included, they are automatically interpolated; therefore, the order may not be
maintained in some setting screens and unintended operation may occur.

An error of one microsecond or less may occur in processing of a timestamp type
variable.

This product supports the following range:

1900-01-01 00:00:00 to 2100-01-01 00:00:00

* YYYY/MM/DD

* YYYY-MM-DD

*« MM/DD/YYYY

* hh:mm:ss.fff

* hh:mm:ss

* YYYY/MM/DD hh:mm:ss.fff
* hh:mm:ss.fff YYYY/MM/DD
HUnavailable formats

+ MM/DD

Use of a variable

Whether to use a variable can be set.

It can be set for each variable. Set "Not use" for a variable that is not used for data visualization and learning.
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7.2 Data Set Management Screen

This section shows the data set management screen for creating and managing data sets.
Up to 128 data sets can be created in each project.
However, the total size of data sets that can be created is up to 2 GB.

Window
Click & (Data set) on the side bar. (==~ Page 49 Side bar)

(1)

(;5)|New project > Data set |

@
B Name 4 Data set type Status Data source Update date and time Comment
—(2)
New data set Waveform data set Q Completed DB 2023/06/15 18:28
[0  New data set(001) - /' Editng Text file 2023/06/16 11:04

@ CREATEAI

Displayed.items

Item Description

(1) Breadcrumb bar Abreadcrumb bar is displayed.

« Current project name > Data set

By clicking a project name, the screen returns to the home screen.
[~=" Page 76 Home screen

0 (Create new) Click this to create a new data set.
I~ Page 90 Creating a New Data Set (Text File)
=5~ Page 103 Creating a New Data Set (Database)

i (Menu) ™2 Open’® To open a selected data set.
For a text file [==~ Page 91 Data set creation screen
For a database ==~ Page 104 Data set creation screen

Copy To create a copy of a selected data set.”
Delete To delete a selected data set.
Download 3" To download a selected data set as a text file.

=5~ Page 132 Downloading a Data Set

Property'g' To change properties (name and comment) of a selected data set.
==~ Page 89 Changing properties

Preview 3" To visualize data in a selected data set by using each type of preview, such as a chart or
graph, to check the content.
==~ Page 111 Visualizing Data
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Item Description

(2) Data set list — Data sets are listed.

A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Name A data set name is displayed.

A data set can be opened by clicking the name.

For a text file ==~ Page 91 Data set creation screen
For a database ==~ Page 104 Data set creation screen

Data set type A data set type is displayed.*6
=5~ Page 84 Data set types

Status The status of a data set is displayed.”

« Completed: Creating a data set is completed.

« Editing: A data set is being edited and its creation is not completed.
« Error: An error has occurred because editing a data set failed.

« Uploading: A data source is being uploaded.

« Acquiring: Data acquisition processing is being performed.

« Acquired: Data acquisition processing is completed.

Data source "Text file" or "DB" is displayed.

Number of records® The number of records in a data set is displayed.*9

The number does not always match with the total number of records in data sources
because the specified header line and data lines are extracted when reading the data
sources (text files) or because headers are deleted when joining the data sources
vertically.

== Page 94 Uploading a data source

Number of variables 8 The number of variables in a data set is displayed.*9

The number does not always match with the total number of variables in a vertically joined
group of data sources because the variable of a join key is deleted due to duplication
when joining data sources (text files) horizontally or because a variable not to be used can
be set.

=5~ Page 101 Horizontal data join

I~ Page 102 Data check

Update date and time The date and time when a data set was updated is displayed.
This item is not updated by editing a data set name or comment.

8 The date and time when a data set was created is displayed.

For a data set created as a copy, the date and time when the copy was created is

Creation date and time”

displayed.
Comment A set comment is displayed.
Size [MB]*8 The file size of a data set is displayed.*9

The displayed size is different from the size of the downloaded text file since it is the size
handled in this product.

[Create Al] button10 Click this to display the Al management screen. The create new Al screen also appears

with a selected data set selected.

For the procedure for creating an Al, refer to the following. (The procedure differs
depending on the Al creation method.)

=5~ Page 140 Creating a New Al (Automatically)

== Page 172 Creating a New Al (Manually)

For the creation method, refer to the following:

=5~ Page 135 Creation method

For details on the Al management screen, refer to the following:

=5~ Page 137 Al Management Screen

*1
*2
*3
*4

*5
*6
*7

*8

Can be clicked when selecting a data set.

The context menu can be displayed also by right-clicking on the data set list.

Displayed when selecting only one data set.

A copy data set name will be "copy source data set name (001)."

If the name is duplicate, a value in the parentheses '()' will be incremented.

If a copy source data set name has 251 or more characters, the number of characters in "copy source data set name (001)" will exceed
its maximum number (255 characters). In this case, the 251st and later characters will be deleted to fit within 255 characters when a
copy is created.

Can be selected when selecting a data set of which "Status" is "Completed."

"-" is displayed when "Status" is not "Completed."

When editing a data set of which "Status" is "Completed," the status becomes "Editing" at the time when either of the following
operations are performed. (Until then, the status remains "Completed.")

- Adding or deleting a data source

- Changing settings for join rules

Hidden by default. Click [} (Expand) to expand the header, and switch the item to be shown as necessary.
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=~ Page 56 Switching to show or hide
*9 "-"is displayed when "Status" is not "Completed" or "Acquired."
*10 Displayed when selecting only one data set of which "Status" is "Completed."
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Changing properties

The following shows the procedure for changing properties (name and comment) of a data set.

Operating procedure

1. Select a data set in the data set management screen. (5 Page 86 Data Set Management Screen)

2. Click : (Menu), and select [Property].

-

ra Open
&  Copy
= Name T Data set type Status Update date and time Comment
| | Delete
[ New data set Table data set 0 Completed 2022/06/14 13:40 ] 3 Download
[J New data sei(001) - /  Editing 2022/06/14 13:41 ' = Property l
m Preview
3. Setanew data set name (up to 255 characters) or comment (up to 1024 characters).
Data set property
New data set
Comment
“ CANCEL
4. Click the [OK] button.
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7.3 Creating a New Data Set (Text File)

This section shows the procedure for creating a new data set from a text file.

Operating procedure
1. Click © (Create new) in the data set management screen. (==~ Page 86 Data Set Management Screen)

2. Setadata set name (up to 255 characters) in the create new data set screen.

Create new data set

New data set

Select data source

@® Textfile

-

3. Select [Text file] in "Select data source.”

Create new data set

New data set

Select data source

@® Textfile

o

4. Click the [OK] button.

Pointp

A data set name can be changed in the data set property screen.
(=5~ Page 89 Changing properties

5. Create a data set in the data set creation screen.
==~ Page 91 Data set creation screen
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Data set creation screen

The following shows the screen for creating a data set.

Window.
(1)
(g‘a)[ New project > Data set > New data set ]
( o Data source setting a Horizontal data join a Data check )— (2)
p T ) )
~ [mb Data Source T Data Source » Groupl
& Group1 File name 1 Numbe s Date and time of upload File size [MB]
— )
No data
\N J
Displayed.items
Item Description
(1) Breadcrumb bar A breadcrumb bar is displayed.

« Current project name > Data set > current data set name

By clicking a project name, the screen returns to the home screen. (I==" Page 76 Home screen)

By clicking "Data set," the screen returns to the data set management screen. ([~ Page 86 Data Set Management
Screen)

(2) Stepper The progress of settings is displayed.
A check mark (°) is put for a completed setting.
Each setting screen can be displayed by clicking 9

(3) Setting screen Configure various settings to create a data set. (=~ Page 92 Creation procedures)
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Creation procedures

The following shows the procedures for creating a data set.

The procedure depends on whether to join data horizontally when generating joined data.
For the process to generate joined data, refer to the following:

[=5~ Page 80 Body data (text file)

Operating procedure

EWhen not performing a horizontal join

1. Upload data sources to a folder in the data source setting screen.
==~ Page 93 Data source setting

2. Check joined data and configure various settings (data set type, variable type, and use of a variable) in the data check
screen.
[=5~ Page 102 Data check

EWhen performing a horizontal join

1. Upload data sources to a folder in the data source setting screen.
To perform a horizontal join, create a folder and upload data sources in the folder as well.
[=5~ Page 93 Data source setting

2. Set rules for a horizontal join in the horizontal data join screen.
(=5~ Page 101 Horizontal data join

3. Check joined data and configure various settings (data set type, variable type, and use of a variable) in the data check
screen.
[=5~ Page 102 Data check
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Data source setting

The following shows the screen for uploading a data source.

A vertically joined group is generated from uploaded data sources.
For the upload procedure, refer to the following:
[=5~ Page 94 Uploading a data source

Window
T e
( B
4 3\
~ [&@ Data Source 1  DataSource » Groupl
& Group1 File name T Number of records Date and time of upload
I SampleMLR_001 3001 2022/06/14 14:15 0.4
(a) SampleMLR_002 3001 2022/06/14 14:15 04
SampleMLR_003 3001 2022/06/14 14:15 0.4
(b) SampleMLR_004 3001 2022/06/14 14:15 0.4 (1 )
SampleMLR_005 3001 2022/06/14 14:15 04
SampleMLR_006 3001 2022/06/14 14:15 0.4
SampleMLR_007 3001 2022/06/14 14:15 04
SampleMLR_008 3001 2022/06/14 14:15 04
SampleMLR_009 3001 2022/06/14 14:15 0.4
SampleMLR_010 3001 2022/06/14 14:15 04 @
| J/
\ J
Displayed.items
Item Description
+ (Upload)™ Click this to upload a data source. (==~ Page 94 Uploading a data source)
(Create new foIder)*1 Click this to create a folder when a folder for the vertically joined group 2 is not created yet.
L2 (Display file reading setting)*1 Click this to configure settings for reading a data source. ([~ Page 98 File reading setting)
¢ (Menu)?3 Download To download a selected data source as a text file. (==~ Page 99 Downloading a data source)
Delete To delete a selected data source.
Preview ™ To display the preview screen for a selected data source in another tab.” (==~ Page 112 Preview
screen)
(1) File manager explorer — Check information on uploaded data sources.

A data source can be uploaded to a folder selected in the folder tree by dragging and dropping the
data source. (= Page 94 Uploading a data source)

(a) Folder tree Folders are listed.

» Group1: A folder for the vertically joined group 1

» Group2: A folder for the vertically joined group 2. This folder can be created by clicking
(Create new folder).

(b) Explorer Data sources uploaded in a folder selected in the folder tree are listed.

« File name: A data source name is displayed.*6

« Number of records: The number of lines in a data source is displayed.*7

« Date and time of upload: The date and time when a data source was uploaded is displayed.
« File size [MB]: The file size of a data source is displayed.*8

[Next] button™® EWhen not performing a horizontal join

Click this to display the data check screen. (==~ Page 102 Data check)

BWWhen performing a horizontal join

Click this to display the horizontal data join screen. (==~ Page 101 Horizontal data join)

*1 Can be clicked when upload is not in progress.

*2 Can be clicked when selecting a data source.

*3 The context menu can be displayed also by right-clicking on the explorer.

*4 Can be clicked when selecting only one data source.

*5 The types of variables displayed in the preview screen are automatically determined based on the first 100 lines of data.
=~ Page 85 Variable types

*6 When a file path to a data source is long, the file name may be displayed with the Windows short file name. In this case, the name may
differ from the one in Windows Explorer.

*7 The number does not always match with the actual number of lines in an uploaded data source because the header line and data lines
are extracted when reading the data source.
=~ Page 94 Uploading a data source
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*8 The displayed size is different from the size of the downloaded text file since it is the size handled in this product.
*9 Can be clicked when both of the following conditions are satisfied:

- A data source is uploaded in a folder for the vertically joined group 1.

- Upload is not in progress. (The button name will be "Uploading" while in progress.)

Uploading a data source

The following shows the procedure for uploading a data source.
For data sources that can be uploaded, refer to the following:
[~ Page 79 Data source

Restriction@
Uploading a data source can be performed for only one data set on the learning station.

Operating procedure

1. Select Group1 (a folder for the vertically joined group 1) and perform either of the following operations:
- Click % (Upload) and select a data source to be uploaded.

GRCEE-

~ [ Data Source 1 DataSource » Groupl

[ Group1

» Drag and drop a data source to be uploaded.

~ [ Data Source 4 DataSource » Groupl
& Group?
m

» Multiple data sources can be uploaded if the contents in their header lines match. In this case, data sources
are joined vertically in ascending order of their file names.

» Up to 1000 files of data sources can be uploaded at once.
» Data sources can be uploaded also by dragging and dropping a folder where the data sources are stored.
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2. Set the header line number (1to 19)*1 and the data start line number (2 to 20)*2 to read data sources.

*1  The maximum value that can be set is 'number of lines - 1' when the number of lines in the read data source is less than 20.
*2 The maximum value that can be set is 'number of lines' when the number of lines in the read data source is less than 20.

Group1 file reading setting

mbe e ere etting w € | e e file:
Line nu_.. colt colz col3 cold col5 col6
4 A
1 Cement (com Blast Furnace Fly Ash (com. Water (compo. Superplasticiz. Coarse Aggn|
2 3325 1425 0 228 0 932
pleadeiine ey 3 3325 1425 0 228 0 932
1
4 266 114 0 228 0 932
—(1)
2 380 95 0 228 0 932
2
6 380 95 0 228 0 932
7 266 114 0 228 0 932
8 475 0 0 228 0 932
9 190 190 0 228 0 932 "
yJ

“ CANCEL
(1) The first 20 lines of the data source are displayed.
For data with a BOOL value (True/False), the value is displayed as True/False regardless of the upper/lower case.
For data with a value close to the maximum value of double precision floating point numbers, the value is displayed as 'Infinity,' and for data with a value
close to the minimum value, the value is displayed as '-Infinity.'
(Example) When a value is 1.7976931348623157e+308: Infinity

Data is extracted according to the set header line number and data start line number. For details, refer to the following:
[=5~ Page 98 Extracting the header line and data lines

Point;3

This screen is not displayed when a data source is uploaded in Group1 (a folder for the vertically joined group
1). The vertically joined group 1 is generated with data sources that are read according to the file reading
setting.

[Z=" Page 98 File reading setting

3. Click the [OK] button.

The vertically joined group 1 is generated.

To perform a horizontal join, the vertically joined group 2 needs to be created.
Create a folder for the vertically joined group 2 and upload data sources.

[Z=~ Page 96 When performing a horizontal join
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HEWhen performing a horizontal join
To perform a horizontal join, create a folder for the vertically joined group 2 and upload data sources.

Operating procedure

1. Click (Create new folder) and create a folder for the vertically joined group 2.

T @) e

~ (& Data Source 1 DataSource » Groupl

[ Group1

SampleMLR_001 3001 2022/06/14 16:12 0.4

2. Select Group?2 (a folder for the vertically joined group 2) and perform either of the following operations:
« Click % (Upload) and select a data source to be uploaded.

o

~ [m Data Source 1 Data Source * Group2
& Group1
(& Group2

» Drag and drop a data source to be uploaded.

~ [ Data Source 1 | DataSource » Group2
[ Group1

[ Group2

A common variable must be included in the data source to join horizontally to the vertically joined group 1.

Point

» When a data set is created without data sources being uploaded in a folder for the vertically joined group 2,
the folder will be deleted when creating a data set is completed.

» Multiple data sources can be uploaded if the contents in their header lines match. In this case, data sources
are joined vertically in ascending order of their file names.

» Up to 1000 files of data sources can be uploaded at once.

» Data sources can be uploaded also by dragging and dropping a folder where the data sources are stored.
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3. Set the header line number (1to 19)*1 and the data start line number (2 to 20)*2 to read data sources.

*1  The maximum value that can be set is 'number of lines - 1' when the number of lines in the read data source is less than 20.
*2 The maximum value that can be set is 'number of lines' when the number of lines in the read data source is less than 20.

Group? file reading setting

Line nu.. coll col2 col3 cold col5 cols
1 éemem (com . BlastFumace . FlyAsh(com_.  Water (Compo.. Superplasticiz. . Coarse Ag}
2 3325 1425 0 228 0 932
Header line numbet 3 3325 1425 0 228 0 932
.
4 266 11 0 228 0 932 — (1)
N 5 380 %5 0 228 0 932
2
6 380 95 0 228 0 932
7 266 14 0 228 0 932
8 475 0 0 228 0 932
9 (qﬂ 190 0 278 0 932 ) M

-

(1) The first 20 lines of the data source are displayed.
For data with a BOOL value (True/False), the value is displayed as True/False regardless of the upper/lower case.
For data with a value close to the maximum value of double precision floating point numbers, the value is displayed as 'Infinity,' and for data with a value
close to the minimum value, the value is displayed as '-Infinity.'
(Example) When a value is 1.7976931348623157e+308: Infinity

Data is extracted according to the set header line number and data start line number. For details, refer to the following:
[Z=~ Page 98 Extracting the header line and data lines

Pointp

This screen is not displayed when a data source is uploaded in Group2 (a folder for the vertically joined group
2). The vertically joined group 2 is generated with data sources that are read according to the file reading
setting.

[Z5~ Page 98 File reading setting

4. Click the [OK] button.
The vertically joined group 2 is generated.
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File reading setting

The following shows the screen for configuring settings to read data sources.

Window.

Click £x (Display file reading setting). (==~ Page 93 Data source setting)

File reading setting

Set the reading method of text files
When the setting is changed, all the files uploaded to the changed group are deleted

Group1 setting Group2 setting

.

Displayed.items

Item Description
Group1 setting — Configure settings for uploading data sources to Group1 (a folder for the vertically joined group 1).
Header line number Set the header line number (1 to 19).

Data is extracted according to the set header line number.
=~ Page 98 Extracting the header line and data lines

Data start line number Set the data start line number (2 to 20).
Data is extracted according to the set data start line number.
=~ Page 98 Extracting the header line and data lines

Group?2 setting — Configure settings for uploading data sources to Group2 (a folder for the vertically joined group 2).

Header line number Same as the Group1 setting.

Data start line number

BExtracting the header line and data lines

Data is extracted as shown below according to the set header line number and data start line number:

If a data line has more columns than the header line, the columns that the header line has no data are deleted when a data
source is read.

[Ex]

Header line number: 2, data start line number: 5

A B C
TIME INDEX Data1 TIME INDEX Data1
DATATIME... INDEX LONGIDEC.0] 09:18.6 1 26
09:18.6 1 26 4 09:18.6 2 13
09:18.6 2 13 8 09:18.6 3 -81
09:18.6 3 -81 12
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Downloading a data source

The following shows the procedure for downloading an uploaded data source as a text file.

Point}3

A text file is downloaded by the download function of a web browser.

Operating procedure
1. Select a data source in the data source setting screen. (=5~ Page 93 Data source setting)

2. Click : (Menu), and select [Download].

T e
* Download
~ [ Data Source T | DataSource » Groupl [ Delete
& Group1 "] File name | Number of records Date and time of upload File size [MB
m Preview
SampleMLR_001 3001 2022/06/14 1635 04

3. Setan output format and division format.

Download
CSV format -

Division format

@ Qutput all records to one file without dividing

O Qutput with dividing one file into 65535 lines

R

Item Description

Output format Select an output format for a file.
* CSV format: A comma is used as a delimiter.
» TSV format: A tab is used as a delimiter.

Division format Select a division format.

« Output all records to one file without dividing: The contents of a data source are output to one file.

« Output with dividing one file into 65535 lines: The contents of a data source are divided by every 65535 lines and output to
multiple files. If the whole contents fit in one file, they are downloaded as one file.

4. Click the [OK] button.

Pointp
When downloading a data source, an event at the download does not occur. (An event occurs when
downloading a data set.)
[~ Page 132 Downloading a Data Set
HFile name

A file name differs depending on the division format.
» Output all records to one file without dividing: (Data source name) + (extension (.csv or .tsv))*1
» Output with dividing one file into 65535 lines: (Data source name) + (division number*z) + (extension (.csv or .tsv))*1

*1  Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition, when a shortened file name is
duplicate, the name is also changed according to the specifications of the web browser function.
*2 Starts from'_001' and is incremented for the number of division files.

ECharacter code
The character code for a text file to be output is UTF-8 (with BOM).
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HOutput contents
Records of each variable are output in order.

[Ex]

Day,TimeCode,A_Area_Price,B_Area_Price,C_Area_Price,D_Area_Price,DayType
1,1,5.143,5.143,6.773,10.173,2.Day-off
1,2,5.034,5.034,6.764,9.844,2.Day-off

1,3,5.054,5.054,6.574,10.284,2.Day-off

Point}3

For a numerical value type variable, if the value has more than 18 digits, it is rounded to 17 digits and output in
exponent notation.
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Horizontal data join

The following shows the screen for setting join rules for a horizontal join.

The vertically joined groups 1 and 2 are joined horizontally with the set join rules to generate joined data.

For details on join rules, refer to the following:

(=5~ Page 81 Join rules

Window.

Group1

Timest.

2018/04/01

2018/04/01

2018/04/01

2018/04/01

2018/04/01

Datal

2185884657

2.298011811

2.368961787

2.397514839

2.383353225

Data2

-0.060188205

-0.213118883

-0.354107244

-0.475420085

-0.570482235

Data3

-1670.931404

-1498.919256

-1280.680972

-1023.41819

735.6181181

Datad

-1576.658334

-1810.157139

-2003.959348

-2153.623693

-2255.929135...

Data5

2856.96295¢

2789.16106

2628.31761

2381.99383:

205666569

(1

Displayed.items

v \
Group2
m
StratTime ObjectiveVar Judgment Class D
& LEFT AND RIGHT SWITCHING
2018/04/010... | 34 Pass 0 SampleMLR_001
2018/04/01 0. 36 Pass 0 SampleMLR_002
Join setting
2018/04/01 0. 20 Pass 1 SampleMLR_003
Joikey
D -
2018/04/010... | 24 Pass 0 SampleMLR_004
Join method
Leftouter join ~ ~ 2018/04010... | 36 Pass 0 SampleMLR_005

Item

Description

(1) Left joined group —

Data that comes on the left side when joined horizontally.
The first five lines in data are displayed.

m (Preview)

Click this to display the preview screen for the left joined group in another tab.” (1=~ Page 112
Preview screen)

[Left and right switching] button

Click this to switch the position of data.

Join setting Join key Select a variable to be used to join data.
Join method Select a join method.
(2) Right joined group — Data that comes on the right side when joined horizontally.
The first five lines in data are displayed.
m (Preview) Click this to display the preview screen for the right joined group in another tab.”! (1=~ Page 112

Preview screen)

[Next] button

Click this to display the data check screen. (==~ Page 102 Data check)

*1  The types of variables displayed in the preview screen are automatically determined based on the first 100 lines of data.

=~ Page 85 Variable types
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Data check

The following shows the screen for checking joined data and configuring various settings (data set type, variable type, and
use of a variable).

Window.

Data settype

Waveform data set  ~ o
T\meslame Data1 Data2 Data3 Datad Data5 Data6 1D StratTime ObjectiveVa. Judgmem Class
Lmem(a) Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~ Use ~
(b) Timestamp ~ Number ~ Number ~ Number ~ Number ~ Number ~ Number ~ Category ~ Timestamp ~ Number ~ Category ~ Number
1 2018/04/01 00:-0. 2185884657 -0.060188205 -1670.931404 -1576.65833499. 2858.962953 2590663.287 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
2 2018/04/01 00:-0. 2298011811 -0.213118883 -1498.91925600. -1810.15713999. 2789.161068 2283743.328 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
3 2018/04/01 00:-0. 2368961787 -0.354107244 -1280.680972 -2003.95934899. 2628.317617 1966945.05699. ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
— (1
4 2018/04/01 00:-0. 2397514839 -0.475420085 -1023.41819 -2153.623693 2381.993833 1641829575 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0 ( )
5 2018/04/01 00:-0. 2383353225 -0.570482235 -735.6181181 -2255.92913500. 2058.665691 1310000.525 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
6 2018/04/01 00:-0. 2327065215 -0.634255575 -426.7548985 -2308.962805 1669.42033800. 973095.0244 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
7 2018/04/01 00:-0. 223012779800 -0.663523799 -106.9568125 -2312.167902 1227.56013599. 632774.4062 ‘SampleMLR_001 2018/04/01 00:0. 34 Pass 0
8 2018/04/01 00:0. 2.094868562 -0.657065937 213.3484304 -2266.35012 748.1289426 290714.8274 SampleMLR_001 2018/04/01 00:0. 34 Pass 0 -
Displayed.items
Item Description
Data set type Select a data set type. (=~ Page 84 Data set types)
m (Preview) Click this to display the preview screen for joined data in another tab.”! ((=" Page 112 Preview
screen)
(1) Data set view — Contents of joined data are displayed.”
The line ID is a number assigned from '1" in the record order. Use this ID to restore the default order
after sorting.
(a) Use of a variable Set whether to use a variable. (=~ Page 85 Use of a variable)
(b) Variable type Set a variable type. (==~ Page 85 Variable types)
The type of each variable is automatically determined and set by default based on the first 100 lines
of data.
Variable types that can be set differ depending on the automatically determined type.
« Numerical value type variable: Numerical value or category
« Timestamp type variable: Timestamp or category
« Category type variable: Category only
[Complete] button 3 Click this to complete creating a data set.
Once creation is completed, the data set management screen is displayed. (==~ Page 86 Data Set
Management Screen)

*1 Even when settings such as the variable type are changed in this screen, the preview screen shows the settings before change.
*2 @ is displayed for a variable that cannot be used for learning.
*3 Displayed when 'Use of a variable' is set to "Use" for at least one variable.

Point >

If a folder for the vertically joined group 2 exists with no data sources uploaded, the folder will be deleted when
creating a data set is completed.
[=5~ Page 93 Data source setting
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7.4 Creating a New Data Set (Database)

This section shows the procedure for creating a new data set from a database (DB).

Operating procedure

1. Click © (Create new) in the data set management screen. (==~ Page 86 Data Set Management Screen)

2. Setadata set name (up to 255 characters) in the create new data set screen.

Create new data set

New data set

Select data source

O Textfile @® DB

R

3. Sselect [DB] in "Select data source."

Create new data set

New data set

Select data source

O Textfile @® DB

R

4. Click the [OK] button.

Pointp

A data set name can be changed in the data set property screen.
[=5~ Page 89 Changing properties

5. Create a data set in the data set creation screen.
[=5~ Page 104 Data set creation screen
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Data set creation screen

The following shows the screen for creating a data set.
Window

(1M
|

- |
@|New project > Data set > New data set |

l @ Data source setiing

DB connection

©® Not set CHANGE

Query
©® Not created

Displayed.items

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.

* Current project name > Data set > current data set name

By clicking a project name, the screen returns to the home screen. (=~ Page 76 Home screen)

By clicking "Data set," the screen returns to the data set management screen. (=~ Page 86 Data Set Management
Screen)

(2) Stepper The progress of settings is displayed.
A check mark (0) is put for a completed setting.
Each setting screen can be displayed by clicking °

(3) Setting screen Configure various settings to create a data set. (==~ Page 105 Creation procedure)
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Creation procedure

The following shows the procedure for creating a data set.

1. Set connection information to connect to a database.
=~ Page 106 Database connection setting

2. Createa query to acquire data from the database.
(=5~ Page 107 Creating a query

3. Check data and configure various settings (data set type, variable type, and use of a variable) in the data check screen.
[=5~ Page 109 Data check
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Database connection setting

The following shows the procedure for setting connection information to connect to a database.

Operating procedure

1. Click the [Change] button in "DB connection" in the data set creation screen.

@ oata source setting
DB connection

©® Notset

Query
©® Not created

2. Setthe following items:

f?) New project » Data set > New data set

DB connection setting

DB type
MySQL -

Destination address *

Port number *

Password *

CANCEL

Item

Description

DB type

Select the type of a database to connect to.
* MysSQL

 PostgreSQL

« SQL Server

Destination address

Set the IP address or computer name of a database to connect to.

Port number Set the port number of a database to connect to.

DB name Set the name of a database to connect to.

User name Set the user name used for authentication when connecting to a database.
Password Set the password used for authentication when connecting to a database.

3. Click the [Connection check] button to check whether the database can be connected.

4. Click the [OK] button.
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Creating a query

The following shows the procedure for creating a query to acquire data from a database.

Operating procedure

1. Click the [Change] button in "Query" in the data set creation screen.

)

@ New project > Data set > New data set
@ D=t check

@ oata source setting

DB connection

v SQL Server CHANGE
Query
©® Not created craveE
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2. Createa query.

Query

[+
v

CONSOLE ACQUIRED DATA

Pressing the execute button at the upper of the editor outputs the execution result of the guery.

CANCEL
Item Description
(Template insertion) Click this to insert a template.
SELECT * FROM "__sample_table__ "
"__sample_table_ " | Replace'__sample_table__'with the table name of a data acquisition target.

P (Test execution)

Click this to test if a query works.
Up to 100 records are acquired. (Even if a query is created to acquire 101 or more records, only a
maximum of 100 records are acquired.)

(1) Query editor

An area for creating a query. (Number of characters: up to 600000, number of lines: up to 3000)
Enter only one query.

(2) Execution result [Console] tab

An error occurred in test execution is displayed.

[Acquired data] tab

A record acquired in test execution is displayed.
No values are displayed for missing values (NaN).

3. Click P (Test execution).

Point )’

For errors returned by a database, refer to the manual for each database to take corrective action.

4. Click the [OK] button.

Precautions

Data in a database may be rewritten depending on the content of a query. Check the content, then click the [OK] button.
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Data check

The following shows the procedure for checking acquired data and configuring various settings (data set type, variable type,

and use of a variable).

Operating procedure

1. Clickthe [Next] button in the data set creation screen to acquire data.

(?;;’ New project > Data set > New data set
@ Doata check

@ 02tz source setting

DB connection

~ SQL Server GHANGE
Query
v Created CHANGE

Point/°
For errors returned by a database, refer to the manual for each database to take corrective action.
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2. Check the acquired data.

Data settype

Waveform data set  ~ cm
id datetime_value string_value float_value
Line ID (a)—l Use + Use + Use + Use ~ l
(b)—l Number ~ Timestamp ~ Category ~ Number ~ l

1 1 2023-05-19 19:12:26.400 b 0.6280867123461137

2 2 2023-05-19 19:12:27 400 b 0.5093681115392255 — (1 )

3 3 2023-05-19 19:12:28.400 a 0.8514498003628781

4 4 2023-05-19 19:12:29.400 c 0.680377427147575

5 5 2023-05-19 19:12:30.400 b 0.8141621061558292

6 3 20230519 19:12:31.400 b 0.32038041337411494

7 7 2023-05-19 19:12:32.400 b 0.08972378269199854

023.05:.19 191 400 Q80 1 £3

Item Description

Data set type

Select a data set type. (=~ Page 84 Data set types)

c (Reacquire data)™

Click this to reacquire data from a database.

m (Preview)

Click this to display the preview screen for data in another tab.” ((=" Page 112 Preview screen)

(1) Data set view

Contents of data are displayed.*2
The line ID is a number assigned from '1" in the record order. Use this ID to restore the default order
after sorting.

(a) Use of a variable

Set whether to use a variable. (==~ Page 85 Use of a variable)

(b) Variable type

Set a variable type. ([==~ Page 85 Variable types)

The type of each variable is automatically determined and set by default based on the first 100 lines
of data.

Variable types that can be set differ depending on the automatically determined type.

« Numerical value type variable: Numerical value or category

« Timestamp type variable: Timestamp or category

« Category type variable: Category only

[Cancel)/[Complete] button"3

[Cancel] button: Click this to cancel data acquisition.

[Complete] button: Click this to complete creating a data set.

Once creation is completed, the data set management screen is displayed. (==~ Page 86 Data Set
Management Screen)

*1 Even when settings such as the variable type are changed in this screen, the preview screen shows the settings before change.
*2 (@ is displayed for a variable that cannot be used for learning.
*3 Not displayed when all variables are set to "Not use" or the status of a data set is "Editing."

3. Click the [Complete] button.
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7.5  Visualizing Data

This section shows the procedure for visualizing data by using each type of preview, such as a chart or graph, to check the
content.

Visualize data to get insight from the data or to check an objective variable and explanatory variables for learning.

Operating procedure

1. Select a created data set in the data set management screen. (==~ Page 86 Data Set Management Screen)

2. Click : (Menu), and select [Preview].

.
ra Open
&  Copy
= Name Data set type Status Update date and time Comment
L ] Delete
[ New data set Waveform data set @  compietza 2022/0615 11:11 l 3 Download
[0 Newdata set(0o1) B /' Eding 2022/06/14 1612 a Property

m Preview

3. Visualize data by using each type of preview, such as a chart or graph, in the preview screen.
(=5~ Page 112 Preview screen
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Preview screen

The following shows the screen for visualizing data by using each type of preview, such as a chart or graph.
The preview screen is displayed in another tab.

Point}3

» The variable list in the preview screen shows data of when the screen is displayed.
« In addition, the same data can be displayed in multiple preview screens.

Window.

= MELSOFT MailLab Preview [New data sef] (€]

((Select previe Y 3
Data overview - =
= .
g Data overview
z Datal €3 Data3 €) Data2
Variable n Variable t
e

[  Timestamp Timestamp

Variable Variable type Number of e. Number of Average value Standard de. Minimum va Median Maximum v Number of u Mode
Datat Number

(@) Timestamp Timestamp 30010 0 - - 201804-01000... - 2018-04-01095... 30010 2018-04-01 00:0.

Data2 Number

Datat Number 30010 0 000164569129, 119333402234, -2.404112156 00023659905 2.398088502
Data3 Number

Data2 Number 30010 0 -0.00136991965...  0.33612510187...  -0.68113501599...  -0.00076832399... 0679362053
O Dpatas Number

Data3 Number 30010 0 4111422661453, 931823616494, -1866.230203 79.94244548 1717.82876499.
O Datas Number

Datad Number 30010 0 -0.44675612627... 1206.97552271...  -2376.18399999... 5.2049566885 2376.183518
[J Datas Number

Datas Number 30010 0 156319290656, 143397862463  -2706.137413 94.960574565 2861.82836999
O o Category

Data6 Number 30010 0 119631660316, 2660497.22198...  -5304914.919 42296 55866 5172893.213
O stratTime Timestamp.

D Category 30010 0 - - - - - 10 SamplelLR_001
[0  objectivevari Number

StraiTime Timestamp 30010 0 - - 2018-04-01 000... - 2018-04-0109:0.. 10 2018-04-01 00:0.
[0 Judgment Category =
[J Class Number

O ZA J

Displayed.items

Item Description
E (Close menu/Open menu) Click this to open or close the preview menu.
(Reload data) Click this to read target data again.

After data is read, the data overview (I==~ Page 114 Data overview) is displayed in
the preview display. The selection status of variables is all cleared.
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Item

Description

(1) Preview menu

Select preview

Select a preview.

HTable

+ Data overview (==~ Page 114 Data overview)

* Raw data ([== Page 117 Raw data)

HSingle preview

« Line chart & histogram (I==~ Page 118 Line chart and histogram)

* Box plot (I==~ Page 120 Box plot)

* Pie chart & histogram (I~ Page 123 Pie chart and histogram)
HCorrelation preview

« Scatter plot matrix (==~ Page 125 Scatter plot matrix)

* Correlation matrix heat map (=5~ Page 127 Correlation matrix heat map)
EMultiple waveform preview

* Multiple waveform preview (==~ Page 129 Multiple waveform preview)

(a) Select variable —

Variables in target data are listed.
Select the checkbox of a variable to be previewed. (Up to 10 variables can be
selected.)

Z (Expand)/ —
(Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
I~ Page 56 Expanding the header

Variable name

A variable name is displayed.
For a variable to be diagnosed, "(Diagnosis target)" is displayed at the end of the
name.

Variable type

A variable type is displayed. ((==~ Page 85 Variable types)

(2) Preview display

The selected preview is displayed.
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Data overview

Summarized information (information that shows the overview of data with commonly used statistics) on variables is
displayed.

Regardless of the selection status of variables in the preview menu, summarized information on all variables is displayed in
the data overview.

Point;9

The list of variables in data and their overview can be checked, which helps to select a preview and variables
to be displayed.

Window.

;‘; Data overview

(1) —[ Datat Data3 Data2 ]

[t
Variabl. Variable t. Number o Number o Average Standard Minimum Median Maximum.
Timestamp  Timestamp 30010 0 - - 2018-04-010... - 2018-04-010
Datat Number 30010 0 0.001645691 1193234022... 2404112156 -0.0023659905  2.398088502
Data2 Number 30010 0 -0.001359919...  0.336125101 -0.681135015... -0.000768323... 0.679362053
Data3 Number 30010 0 41114226614, 921.8236164.. -1866.230203  79.94244548  1717.828764
Data4 Number 30010 0 -0.446756126... 1206.975522... -2376.183999... 52049588885  2376.183518
Data5 Number 30010 0 1563192906... 1433.978624.. -2706.137413  94.960574565  2861.828369
Dataé Number 30010 0 -11963.16603...  2660497.221 5304914919 4229655866 5172893213
D Category 30010 0
StraiTime Timestamn 30010 0 - - 2018-04-01 0 - 2018-04-01 FI' e

Displayed.items

Item Description

(1) Variable list Variables selected in the preview menu are displayed.
By unselecting a variable, its checkbox in the preview menu is also unselected.
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Item

Description

(2) Summarized information™!

Summarized information on a variable is displayed.

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Variable name

A variable name is displayed.

Variable type

A variable type is displayed. (==~ Page 85 Variable types)

Number of elements

The number of elements is displayed.
It indicates the number excluding the missing values (NaN) from all records.

Number of missing elements

The number of missing elements is displayed.
It indicates the number of missing values (NaN) of all records.

Missing rate”?

The rate of the number of missing elements is displayed (up to four decimal places).
It is calculated by the following formula:
* Number of missing elements of the variable / number of all records of the variable x 100

0 number 2

The number of records where the value is '0' is displayed.*y4

0 rate™

The rate of the number of records with the value '0' is displayed (up to four decimal

places).*5

It is calculated by the following formula:

« Number of records with the value '0' of the variable / number of all records of the variable
x 100

Average value

The average value is displayed.'g"4
It indicates the arithmetic mean value of all elements excluding the missing values from all
records.

Standard deviation

The standard deviation is displayed.'g"4
It indicates the standard deviation value of all elements excluding the missing values from
all records.

Minimum value

The minimum value is displayed.*3

It indicates the minimum value of all elements excluding the missing values from all
records.

For a timestamp type variable, it indicates the oldest date and time.

First quartile*2

The first quartile is displayed.*a*4
It indicates the value of an element that is at 25% (25th percentile) when sorting the

elements excluding the missing values from all records in ascending order.

Median

The median is displayed.*y4
It indicates the value of an element that is at 50% (50th percentile) when sorting the
elements excluding the missing values from all records in ascending order.

Third quartile™

The third quartile is displayed.*y4
It indicates the value of an element that is at 75% (75th percentile) when sorting the
elements excluding the missing values from all records in ascending order.

Maximum value

The maximum value is displayed.*3

It indicates the maximum value of all elements excluding the missing values from all
records.

For a timestamp type variable, it indicates the latest date and time.

Kurtosis 2 The kurtosis® is displayed.*a*4
It indicates the kurtosis value of all elements excluding the missing values from all records.
Skewness 2 The skewness ™’ is displayed.w4

It indicates the skewness value of all elements excluding the missing values from all
records.

Number of unique elements

The number of unique element types is displayed.'8
It indicates the number of types excluding the missing values from all records.

Mode

The mode is displayed.'8

It indicates the value that appears the most of all elements excluding the missing values
from all records.

When multiple values appear the same number of times, only one of them is displayed.

Number of mode

The number of times that the mode appears is displayed.*8

occurrences'z
*1 The state of filtering, sorting, searching, etc. will return to the default when summarized information is hidden by operations such as
switching to another preview display.
*2 Hidden by default. Click [/] (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide
*3 ""is displayed for a category type variable.
*4 ""is displayed for a timestamp type variable.
*5 '0'is displayed for a category or timestamp type variable.
*6 An index that shows the sharpness of the probability density function or frequency distribution of a random variable.
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*7 An index that shows the asymmetry of a distribution
*8 "-"is displayed for a numerical value type variable.

Precautions

Regardless of the variable type, "-" is displayed when calculation is not possible for the item due to a value of 'inf or "-inf.'
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Raw data

Raw data (unprocessed values in target data) of a selected variable is displayed.

Pointp

Concrete values of data that cannot be checked in the summary information or graphs can be checked.

Window.

g’; Raw data

(1 )_[ Detat @ Date2

Data3 ]

(24
(at=t Data2 Data3 }— (a)
((Number Number Number )—(b)
2.185884657 -0.060188205 -1670.931404
2298011811 -0.213118883 -1498.9192560000001
2.368961787 -0.354107244 -1280.680972
2.397514839 -0.475420085 -1023.41819
2383353225 0.570482235 7356181181
2327065215 -0.634255575 -426.7548985
2.2301277980000003 -0.663523799 -106.9568125
2.094868562 -0.657065937 2133484304
)
Displayed.items
Item Description

(1) Variable list

Variables selected in the preview menu are displayed.
A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu
is also unselected.)

(2) Raw data™!

Raw data of a variable are displayed.
The order cannot be sorted.

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

(a) Variable name

A variable name is displayed.

(b) Variable type

A variable type is displayed. ((==~ Page 85 Variable types)

*1 The state of filtering, searching, etc. will return to the default when raw data is hidden by operations such as unselecting all variables or
switching to another preview display.

Pointp

A missing value (NaN) or infinity value (Inf) is displayed as a blank.
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Line chart and histogram

Aline chart and histogram are displayed for each selected variable.
To overlay line charts of multiple variables, refer to the following:
[~ Page 129 Multiple waveform preview

Pointp

The transition of each variable can be checked in chronological order by using a line chart.
In addition, the entire distribution can be checked by using a histogram.

Window.

@ Line chart & histogram

(1)—[ Data4 ) Datab ) Data3 @ ]

Data4 0

2000

1000]

il th{,H.HHIll|H.HHMHM,HH I
o OO T TR

—2000)

0 500 1000 1500 2000 2500 3000

) (3)

Displayed.items

Item Description

(1) Variable list Variables selected in the preview menu are displayed.
A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

L (Drawing setting) Click this to display the drawing setting screen for the preview.”! (1=~ Page 119 Drawing setting screen)
The screen is closed by clicking this icon again.

(2) Line chart Aline chart is displayed.

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the chart.

The display is changed according to the setting of "Line chart x-axis label selection" in the drawing setting screen.
However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

(3) Histogram A histogram (x axis: bin, y axis: frequency for the x axis) is displayed.

Whole data is displayed by default. The detailed distribution of values can be checked by zooming in the histogram
or changing the number of bins.

For a numerical value type variable, the display is changed according to the setting of "Number of histogram bins
setting” in the drawing setting screen.

*1  When the drawing setting screen for another variable is displayed, the screen is hidden by clicking this icon. Click this icon again to
display the drawing setting screen for a target variable.
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Pointp

Aline chart and histogram can be zoomed in as follows by dragging the cursor on them.

1030
1020
1010

1000

Jan 2017 Jul 2017 Jan 2018 Jul 2018 Jan 2019 Mar 2017 May 2017 Jul 2017 Sep 2017 Nov 2017

In addition, the value of a point closest to the cursor can be displayed as follows by placing the cursor.

1030

1020 5 l
1 (Mar 19, 2017, 1,017.8)

|
“FHWW

Mar 2017 May 2017 Jul 2017 Sep 2017 Nov 2017

The display will return to the default when performing either of the following operations:
« Selecting a new variable or unselecting any selected variables

* Clicking £¢ (Drawing setting)

Drawing setting screen

The following shows the screen for configuring drawing settings for a preview.

Window
X

Line chart x-axis label selection

Line number v

Number of histogram bins setting

.

Displayed.items
Item Description
Line chart x-axis label selection Set the x axis of a line chart from the following:

* "Line number"
« Timestamp type variable in target data
For time-series data, chronological changes in values can be checked by setting a timestamp type variable.

Number of histogram bins setting’t1 Set the number of bins of a histogram (1 to 100) with a slider.
The broad distribution can be checked by reducing the number of bins, and the detailed distribution can be checked by
increasing the number of bins.

*1 Displayed for a numerical value type variable.

Precautions

The settings will return to the default when the preview is hidden by operations such as switching to another preview display.
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Box plot

A box plot is displayed for each selected variable.

Point;3

A whole distribution of each variable and whether there is an outlier can be checked by using a box plot.
In addition, differences between categories can be checked by plotting a box plot by category.

Window.

ZX
@ Box plot
(1) —' Data3 Datas Datal Data2 I

Data3 e
1500
1000
500
(2) —
-500
-1000
-1500
-2000
Displayed.items
Item Description
(1) Variable list Variables selected in the preview menu are displayed.

A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

12 (Drawing setting) Click this to display the drawing setting screen for the preview.'1 (==~ Page 122 Drawing setting screen)
The screen is closed by clicking this icon again.

(2) Box plot Abox plot is displayed. (Up to 100 box plots)

Whole data is displayed by default. The detailed distribution and differences between categories can be checked by
zooming in the box plot or dividing it by category.

The display is changed according to the settings in the drawing setting screen. (When settings are not configured, all
points are displayed as one box plot.)

*1  When the drawing setting screen for another variable is displayed, the screen is hidden by clicking this icon. Click this icon again to
display the drawing setting screen for a target variable.
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A box plot can be zoomed in as follows by dragging the cursor on it.

In addition, the following value(s) can be displayed by placing the cursor:

@ Box plot: The following values can be displayed at once:

- Maximum value (max)

- Third quartile (g3)

- Second quartile (median)

- First quartile (q1)

- Minimum value (min)

The upper side boundary (upper fence) is displayed when an outlier exists on the upper side, and the lower
side boundary (lower fence) is displayed when an outlier exists on the lower side.

O Outlier: The value of a point closest to the cursor is displayed.

1 value=201514/1 0-17-00 EORZERRYEN 1]y
1500 Data3-1,524.78

The display will return to the default when performing either of the following operations:

» Selecting a new variable or unselecting any selected variables
« Clicking £x (Drawing setting)

—_—
e —
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Drawing setting screen

The following shows the screen for configuring drawing settings for a preview.

Window.

Time unit setting

— @
Second Minute Hour Day onth Year

Displayed.items

Item Description

Box plot division setting Set the x axis of a box plot from category type variables or timestamp type variables in target data.

Differences in the distribution between categories or the chronological transition of the distribution can be checked.
For a category type variable, when the number of unique elements exceeds 100, 99 elements are displayed in
descending order according to the data quantity, and other elements are displayed together as "Others."

Time unit setting*1 Select a time unit to display a box plot with a slider.

When the difference between the upper and lower limit values of a selected timestamp type variable exceeds 100 in a
time unit, the smallest unit in which the difference does not exceed 100 is selected. (The time unit exceeding 100
cannot be selected.)

The following shows the example when the difference between the upper and lower limits exceeds 100 minutes:
(Example) Changing time units of a box plot from minutes to hours

B_Area_Demand_MwWh
—
——D—
—_——
—
.
—_—
—r—
- e
oo
——
oo —m—e
-

B_Area_Demand_MWh

2020/11/18 00:00:00 2020/11/18 01:00:00 2020/11/18 02:00:00

*1 Displayed when setting a timestamp type variable in "Box plot division setting."

Precautions

The settings will return to the default when the preview is hidden by operations such as switching to another preview display.
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Pie chart and histogram

A pie chart and histogram are displayed for each selected variable.
However, a pie chart cannot be displayed for a timestamp type variable.

Point}3

The proportion of components can be checked for each variable by using a pie chart.
In addition, the entire distribution can be checked by using a histogram.

Window.

@ Pie chart & histogram

“ )—[ Division_AB €J  Division BC €3  Division_CD Q]

Division_AB
e N N
W A-B 7000
W oac<e
| -] 6000
5000
4000
3000
2000
1000
0
\ J \\ J

Displayed.items

Item

Description

(1) Variable list

Variables selected in the preview menu are displayed.
A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

¢ (Drawing setting) "

Click this to display the drawing setting screen for the preview.” (=" Page 124 Drawing setting screen)
The screen is closed by clicking this icon again.

(2) Pie chart

A pie chart is displayed.*3
A missing value is also displayed as one of the components.
An infinity value is treated as a missing value.

(3) Histogram

A histogram (x axis: bin, y axis: frequency for the x axis) is displayed.

Whole data is displayed by default. The detailed distribution of values can be checked by zooming in the histogram
or changing the number of bins.

The display is changed according to the settings in the drawing setting screen.

*1 Can be clicked only for a numerical value type variable.

*2 When the drawing setting screen for another variable is displayed, the screen is hidden by clicking this icon. Click this icon again to
display the drawing setting screen for a target variable.

*3 For a numerical type variable, when the number of unique elements is 100 or more, the whole numerical range is binned into 100
sections and displayed as 100 components.
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Point}§

A histogram can be zoomed in as follows by dragging the cursor on it. (A pie chart cannot be zoomed in.)

In addition, the value of a point closest to the cursor can be displayed as follows by placing the cursor.

B<C

The display will return to the default when performing either of the following operations:
» Selecting a new variable or unselecting any selected variables
* Clicking £x (Drawing setting)

Drawing setting screen

The following shows the screen for configuring drawing settings for a preview.

Window
X
MNumber of histogram bins setting
.
Displayed.items
Item Description
Number of histogram bins setting Set the number of bins of a histogram (1 to 100) with a slider.

The broad distribution can be checked by reducing the number of bins, and the detailed distribution can be checked by
increasing the number of bins.

Precautions

The settings will return to the default when the preview is hidden by operations such as switching to another preview display.
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Scatter plot matrix

A scatter plot matrix for selected variables is displayed.

Point}3

Scatter plots for all the combinations of selected variables are displayed; therefore, the relation between the
variables can be checked.

Window.

@ Scatter plot matrix
1) —[ C Area Temp €  C_Area PV.MWh €)  D_Area PV_MWh ]

w
g

C_Area_Termp
5 3

2000

C_Area_PV_Mwh

Displayed.items

Item Description

ariable lis' ariables selected in the preview menu are displayed.
1) Variable list Variabl lected in th i displayed
A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

ﬁ (Drawing setting) Click this to display the drawing setting screen for the preview. (==~ Page 126 Drawing setting screen)
The screen is closed by clicking this icon again.

(2) Scatter plot matrix A scatter plot matrix is displayed.”

On the diagonal line of a matrix, scatter plots for the same variables (scatter plots distributed on y=x) are displayed.
Whole data is displayed by default. The detailed distribution of values can be checked by zooming in a scatter plot.
The display is changed according to the settings in the drawing setting screen. (When settings are not configured,
the scatter plot matrix is not color-coded.)

*1  When the character length of each y axis value displayed on scatter plots in the leftmost column is long, the axis value may appear to
overlap with the variable name displayed on the left side of the value.
When the character length of each x axis value displayed on scatter plots in the bottom row is long, the axis value may appear to overlap
with the variable name displayed under the value.

Precautions

A scatter plot matrix may not be displayed properly when selecting a timestamp type variable.
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Pointp

A scatter plot matrix can be zoomed in as follows by dragging the cursor on it.
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In addition, the value of a point closest to the cursor can be displayed as follows by placing the cursor.

C_Area_Price

C_Area_Price
3

50 }° Tfeecd” 3 ..

. .
40 weges o @ ve e .
30 ° F  w, .

. - ° .
zod-:i T Rt .
w?’a

The display will return to the default when performing either of the following operations:
« Selecting a new variable or unselecting any selected variables
* Clicking £¢ (Drawing setting)

C_Area_Price

Drawing setting screen

The following shows the screen for configuring drawing settings for a preview.

Window
X
agory variable
@ 2005111 -
® 2005112 -
® 20061111 -
® 200612 -
2006/10/1 - (1)
® 2008102 -
® 2008111 -
2006/2/1 -
2006/2/2 -

Displayed.items

Item Description

Color coding category variable A scatter plot is color-coded by category in a selected variable.

selection A variable can be selected from the category type variable in target data.
Differences in the distribution between categories can be checked.

(1) Color group Map colors in a scatter plot to categories. A scatter plot is color-coded based on this setting.
When there are 11 or more types of categories, colors can be set for up to 9 types of categories. The rest is all color-
coded with a color of the last line ("Others").

Precautions

The settings will return to the default when the preview is hidden by operations such as switching to another preview display.

126
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Correlation matrix heat map

A correlation matrix for selected variables is displayed with a heat map.
However, this is not available for a category or timestamp type variable.

Point}3
The correlation coefficients are calculated for all the combinations of selected variables, and the magnitude of
the coefficients is displayed intuitively with the color density.
The relation between variables can be checked.

Window.

(;‘0) Correlation matrix heat map

(1 ) —[Ezjemp @ BAeaTemp @ CAweaTemp @ D_Area_Temp ]

_Area_Temp-|

0.99

_Area_Temp-|

_Area_Temp-|

_Area_Temp-| 095

A_Area_Temp B_Area_Temp C_Area_Temp

D_Area_Temp

()
Displayed.items
Item Description
(1) Variable list Variables selected in the preview menu are displayed.

A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

(2) Correlation matrix heat map A correlation matrix heat map is displayed.

The correlation coefficients™! for all the combinations of variables and the correlation degrees are displayed with a
color scale.

The x and y axes have the same variable on the diagonal line of a matrix; therefore, the correlation coefficient
becomes 1.

A whole correlation matrix is displayed by default, and it can be zoomed in to check details.

If all values are infinite (Inf), the values become missing values (NaN) because their correlation coefficients cannot
be calculated.

*1  Rounded up to two decimal places.
*2 If the correlation coefficients are all missing values (NaN), the variable names displayed on the leftmost or bottom of the heat map are
hidden.
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A correlation matrix heat map can be zoomed in as follows by dragging the cursor on it.

When selecting a new variable or unselecting any selected variables, the display will return to the default.
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Multiple waveform preview

Multiple selected variables are displayed as line charts.
However, this preview cannot be displayed for timestamp type variables.

Point />
Not only the chronological transition but also the relation between variables can be checked by displaying line
charts for multiple variables on the same graph.
In addition, variables in different value ranges can be overlaid by dividing them into groups and displaying
each group on the y axis with a different scale.

Window

@ Multiple waveform preview

[
(1 ) A Area Temp €) B Area Temp €3  C_Area Temp €9 D _Area_Temp €3 l

—— A_Area_Temp
—— B_Area_Temp
—— C_Area_Temp
—— D_Area_Temp

1000 2000 3000 4000 5000 6000 7000 8000 9000

Displayed.items

Item Description

(1) Variable list Variables selected in the preview menu are displayed.
A variable is not previewed by unselecting the variable. (Its checkbox in the preview menu is also unselected.)

3:! (Drawing setting) Click this to display the drawing setting screen for the preview. (=~ Page 130 Drawing setting screen)
The screen is closed by clicking this icon again.

(2) Line chart Line charts for multiple selected variables are displayed.

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.
The display is changed according to the settings in the drawing setting screen.

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.
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Aline chart can be zoomed in as follows by dragging the cursor on it.
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In addition, the value of a point closest to the cursor can be displayed as follows by placing the cursor.

il ) |

D_Area_Temp

1000 2000 3000 4000 5000 5000 7000 8000 3000

The display will return to the default when performing either of the following operations:
» Selecting a new variable or unselecting any selected variables
* Clicking £x (Drawing setting)

The following shows the screen for configuring drawing settings for a preview.

-~ Window

Line cthad x-axis label

selection
Line number - .
Color coding by group B

y-axis group setting
A_Area_Temp G1 | G2 G3 | G4
B_Area_Temp, G1 l G2 | G3 | G4
C_Area_Temp G1 | G2 | G3 | G4

D_Area Temp G1 | G2 | G3 | G4

| AUTOMATIC SETTING ‘

Displayed
T

Line chart x-axis label selection Set the x axis of a line chart from the following:

« "Line number"

« Timestamp type variable in target data

For time-series data, chronological changes in values can be checked by setting a timestamp type variable.

Color coding by group Turn this ON to color-code charts by group.

y-axis group setting Set groups of variables (G1 to G4) to share the y axis.”!

Variables on different scales can be overlaid by displaying variables with a close value range on the same y axis scale;
therefore, the correlation relations can be checked.

Variables are automatically divided into groups by default. To restore the default settings after setting groups manually,
click the [Automatic setting] button.?

In addition, G1 is set for a newly selected variable.

*1  The number of groups that can be set is as follows:
- When setting manually: 4
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- When setting automatically: 2 each for numerical value type variables and category type variables

*2 Automatic grouping is performed according to the following:
- Numerical value type variables: When two or more variables are selected, they are divided into two groups based on the average value
calculated from the maximum value of each variable.
@ The maximum value of each variable is acquired.
@ The average value is calculated for the maximum values of all variables acquired in step @.
© Variables are divided by 'maximum value of each variable > average value' and 'maximum value of each variable < average value.'
- Category type variables: Selected variables are divided into two groups, one with only the variable on the top in the displayed order,
and one with the rest of the variables. Groups later than the ones used by numerical value type variables will be used. For example, if
G1 and G2 are used by numerical value type variables, category type variables are divided into G3 and G4.

Precautions

The settings will return to the default when the preview is hidden by operations such as switching to another preview display.
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7.6 Downloading a Data Set

This section shows the procedure for downloading a created data set as a text file.
A downloaded text file can be used in Excel or other software.

Point/®

» However, variables for which 'Use of a variable' is set to "Not use" are not output.
» Atext file is downloaded by the download function of a web browser.

Operating. procedure
1. Select a created data set in the data set management screen. (5 Page 86 Data Set Management Screen)

2. Click : (Menu), and select [Download].

N
7 Open
B  Copy
= Name 1 Data set type Status Update date and time Comment
] Delete
[ New data set Table data set @  completea 2022/06/15 15:42 ]' * Download '
Propert
[0 New data set(001) - /" Ediing 2022/06/15 16:35 a perty
o Preview

3. Setan output format and division format.

Download
CSV format -
Division format

@ Qutput all records to one file without dividing

O Qutput with dividing one file into 65535 lines

L

Item Description

Output format Select an output format for a file.
* CSV format: A comma is used as a delimiter.
« TSV format: A tab is used as a delimiter.

Division format Select a division format.

« Output all records to one file without dividing: The contents of a data set are output to one file.

« Output with dividing one file into 65535 lines: The contents of a data set are divided by every 65535 lines and output to
multiple files. If the whole contents fit in one file, they are downloaded as one file.

4. Click the [OK] button.

HFile name

A file name differs depending on the division format.

 Output all records to one file without dividing: (Data set name) + (extension (.csv or .tsv))*1

» Output with dividing one file into 65535 lines: (Data set name) + (division number*z) + (extension (.csv or .’[SV))*1

*1  Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition, when a shortened file name is
duplicate, the name is also changed according to the specifications of the web browser function.
*2 Starts from'_001' and is incremented for the number of division files.

ECharacter code
The character code for a text file to be output is UTF-8 (with BOM).
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HOutput contents
Records of each variable are output in order.

[Ex]

Day,TimeCode,A_Area_Price,B_Area_Price,C_Area_Price,D_Area_Price,DayType
1,1,5.143,5.143,6.773,10.173,2.Day-off
1,2,5.034,5.034,6.764,9.844,2.Day-off

1,3,5.054,5.054,6.574,10.284,2.Day-off

Point}3

For a numerical value type variable, if the value has more than 18 digits, it is rounded to 17 digits and output in
exponent notation.
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7.7 Editing a Data Set

This section shows the procedure for editing a created data set.

Edit a data set to visualize data or create an Al again by applying newly collected data or newly accumulated data in a
database to the data set after visualizing data or creating an Al with the data set.

Operating procedure

1. Select a created data set in the data set management screen. (==~ Page 86 Data Set Management Screen)

2. Click : (Menu), and select [Open].

-

& Copy
= Name Data set type Status Update date and time Comment _
[ ] Delete
New data set Table data set @ completea 2022/06/15 1542 " Download
Propert:
[0 New data set(001) - /"  Editing 2022/06/15 1635 g perty
m Preview

3. Edit the data set in the data set creation screen.
* When using a text file as a data source (==~ Page 91 Data set creation screen)
» When using a database as a data source ([~ Page 104 Data set creation screen)
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8 Al CREATION AND MANAGEMENT

This chapter shows the methods for creating and managing Als.

8.1 Al

This section explains an Al. An Al is a model that derives data patterns and rules automatically and can diagnose unknown

data by performing learning with a data set (or data that a data set is converted into).
Once an Al is created, a task can be created by using the Al.

Precautions

Learning or diagnosis may not be performed as intended depending on the data used for learning and the method to create
an Al (analysis method).

Creation method

There are the following two types of methods to create an Al.
As long as a purpose is determined, an Al can be created even when a user is not familiar with analysis methods or is not

sure which method to select among a number of methods.

Creation Description Application Creation procedure
method

Automatic A method to create an Al automatically. When a purpose to use an Al is determined =5~ Page 140 Creating a
creation By selecting the purpose to use an Al in a conversational | though a user is not familiar with analysis New Al (Automatically)

format, the optimal analysis method is selected

methods or not sure which analysis method to

automatically according to the selected purpose. select
All that is left is to set simple parameters; the appropriate
learning method is determined automatically according

to the set parameters.

=5~ Page 172 Creating a
New Al (Manually)

When an analysis method to be used is
determined

A method to create an Al manually.

Alearning method is determined by selecting a concrete
analysis method and customizing each unit of
processing for learning and its parameters one by one.

Manual creation

Point/®

An Al can be edited after creation.

For an Al that is created automatically, its accuracy can be improved by customizing the Al manually after
creation.

(==~ Page 192 Editing an Al
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Learning flow

The following shows the process flow for learning.
Each unit of processing and its parameters can be customized one by one.

1. Preprocessing
Data is formed and features are added to improve the accuracy of a model.

2. Optimizing and learning an analysis method
Hyperparameters of an analysis method are optimized, and learning is performed.

3. Selecting an analysis method
Results predicted by multiple analysis methods are gathered.

The number of units of learning that can be performed at the same time is limited as follows:
« Per project: 1
« In the entire learning station: 3

Precautions

Processing of step 2 is proceeded randomly; therefore, even when learning is performed for the same data with the same
settings, the models of evaluation results or diagnosis results are not necessarily the same.
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8.2 Al Management Screen

This section shows the Al management screen for creating and managing Als.
Up to 128 Als can be created in each project.

Window
Click Bl (Al) on the side bar. (I==~ Page 49 Side bar)

(1

@[New project > AI]

B Name 4 Data set Status Score Gomment
New Al New data set (] Complete 99

N
O nNewaio1) New data set /" Editing

(2

Displayed.items

Bl TASK CREATION

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.
« Current project name > Al

[~ Page 76 Home screen

By clicking a project name, the screen returns to the home screen.

0 (Create new) Click this to create a new Al.

The procedure differs depending on the Al creation method.
=5~ Page 140 Creating a New Al (Automatically)

I~ Page 172 Creating a New Al (Manually)

For the creation method, refer to the following:

=5~ Page 135 Creation method

H (Menu)”'2 Open*3 To open a selected Al
Copy To create a copy of a selected Al. "%
Delete To delete a selected Al.
Property'g' To change properties (name and comment) of a selected Al.

=~ Page 139 Changing properties

Preview 3”7 To check the learning result of a selected Al.
I~ Page 190 Displaying a Learning Result
Test 38 To test a selected Al.

==~ Page 193 Testing an Al
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Item

Description

(2) Al list

Als are listed.

[7] (Expand)/ —

Click either of these to expand or collapse the header.

(Collapse) Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Name An Al name is displayed.
An Al can be opened by clicking the name.™

Data set The name of a data set selected to create an Al is displayed.

o is displayed when the data set is being edited or deleted.
is displayed when an Al is in the "Complete," "Learned," or "Learning" state and also the data set is
changed after starting learning.

Diagnosis target*g

The name of an objective variable specified for learning is displayed.°

Status

The status of an Al is displayed.
The progress is also displayed while learning.

Complete Creating an Al is completed.

Learned Learning is completed but creation is not completed.
Learning Learning started and still is in progress.

Editing An Al is being edited and does not start learning.
Error Learning failed.

Model type*9

The model type of an Al that completes learning is displayed.*11
"Others" is displayed for a model type other than a classification or regression model.

Score

The learning performance (overview score) is displayed.*12

An overview score is an evaluation index that shows the accuracy of an Al which completes learning with
a value between 0 and 100.

This score indicates the prediction accuracy of an Al. When the score is 80, the Al can predict a result for
input data correctly at approximately 80%.

The score is calculated as follows:

For a classification model An integer value obtained by multiplying the F1 score by 100

For a regression model An integer value obtained by multiplying R2 by 100
(When R2 has a negative value, the score will be '0' regardless of the
value. If R2 cannot be calculated, the overview score cannot be

calculated either.)

Learning time™®

Time required for entire learning processing is displayed.*13

Diagnosis time
(reference) [ms]*9

Time taken to diagnose one record on the learning station is displayed.'14

Update date and time™®

The date and time when an Al was updated is displayed.
This item is not updated by editing an Al name or comment.

Creation date and
time™®

The date and time when an Al was created is displayed.
For an Al created as a copy, the date and time when the copy was created is displayed.

Comment

A set comment is displayed.

Size [MB]™®

The file size of an Al is displayed.'m

[Create task] button"'®

Click this to display the task management screen. The create a new task screen also appears with a
selected Al set.

For the procedure for creating a task, refer to the following. (The procedure differs depending on the task
type.)

=5~ Page 215 Creating a Task (Simple Task)

I~ Page 219 Creating a Task (Advanced Task)

For task types, refer to the following:

==~ Page 205 Task types

For details on the task management screen, refer to the following:

I=~ Page 207 Task Management Screen

*1 Can be clicked when selecting an Al.
*2 The context menu can be displayed also by right-clicking on the Al list.
*3 Displayed when selecting only one Al.
*4  The screen to be displayed differs depending on the status of an Al and its creation status.

@When "Status" is "Editing" or "Error"

- When a selected Al is being created automatically, the Al automatic learning screen for the selected Al is displayed.

For an autoencoder model: (==~ Page 154 Al automatic learning screen for an autoencoder model

For a classification or regression model: [~ Page 156 Al automatic learning screen for classification and regression models
For a similar waveform recognition model: [~ Page 158 Al automatic learning screen for a similar waveform recognition model
- In other cases, the Al editor screen for a selected Al is displayed. (=~ Page 175 Al editor screen)

@ When "Status" is "Learning" or "Learned"

138

- When a selected Al is being created automatically, the Al automatic learning monitoring screen for the selected Al is displayed.
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*5

*6
*7
*8
*9

(== Page 160 Al automatic learning monitoring screen)

- In other cases, the Al customization learning monitoring screen for a selected Al is displayed. ([~ Page 186 Al customization learning
monitoring screen)

©When "Status" is "Complete”

- The Al editor screen for a selected Al is displayed. (=5~ Page 175 Al editor screen)

The name of an Al created as a copy will be "copy source Al name (001)."

If the name is duplicate, a value in the parentheses '()' will be incremented.

If a copy source Al name has 251 or more characters, the number of characters in "copy source Al name (001)" will exceed its maximum
number (255 characters). In this case, the 251st and later characters will be deleted to fit within 255 characters when a copy is created.
A copy is created with the "Editing" state when "Status" of the copy source Al is "Learning," "Learned," or "Error."

Can be selected when selecting an Al of which "Status" is "Complete."

Can be selected when selecting an Al of which "Status" is "Learned" or "Complete."

Hidden by default. Click [/} (Expand) to expand the header, and switch the item to be shown as necessary.

=~ Page 56 Switching to show or hide

*10 "-" is displayed when "Status" is "Editing" or unsupervised learning is used.
*11 "-"is displayed when "Status" is not "Complete," "Learned," or "Learning."
*12 "-" is displayed when "Status" is not "Complete" or "Learned" or when learning is performed with an analysis method of unsupervised

learning.

*13 "-" is displayed when "Status" is not "Complete" or "Learned."
*14 "-" is displayed when "Status" is not "Complete" or "Learned" or when the model type of the Al is a similar waveform recognition model.
*15 Displayed when selecting only one Al of which "Status" is "Complete."

Changing properties

The following shows the procedure for changing properties (name and comment) of an Al.

Operating procedure

1.
2.

Select an Al in the Al management screen. (==~ Page 137 Al Management Screen)

Click : (Menu), and select [Property].

[

3.

Va Open

& Copy
B Name 4 Data set Status Score Comment

[ ] Delete
New Al New data set (] Complete 84

=] Property
O nNewaio) New data set(001) 7 cditing - i Preview

& Test

Set a new Al name (up to 255 characters) or comment (up to 1024 characters).

Al property

Name *
[NeWAI\ |

Comment

L

4.

Click the [OK] button.
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8.3  Creating a New Al (Automatically)

This section shows the procedure for creating a new Al automatically.

1. Perform either of the following operations:

- Click € (Create new) in the Al management screen. (=5 Page 137 Al Management Screen)

f;é) New project > Al

No data

+ Select a data set in the data set management screen, and click the [Create Al] button. (==~ Page 86 Data Set Management
Screen)

e

n New project > Data set

B Namen Data settype Status Update date and time Comment

ame
( New data set Waveform data set @ Completed 2022104123 14:27 ]

[0 Newdata set (001) /' Editing 2022/04123 12:49

® Al CREATION
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2. SetanAl name (up to 255 characters) and a data set ! to be used for learning in the create new Al screen.
*1  When the screen is opened from the data set management screen, the data set selected in the screen is set by default. (==~ Page 86

Data Set Management Screen)

Create new Al

Name
{New Al

Data set

@

How to Create

@® Auto O Manual
(j st E ‘
CANCEL
Point}°

An Al name can be changed in the Al property screen.
[=5~ Page 139 Changing properties

3. Sselect [Auto] in "How to Create."

Create new Al

New Al

Data set
New data set -

@

How to Create
@® Auto O Manual

'aw .

4. Click the [Next] button.
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5. selecta purpose.

What is the purpose?

@ Todetecterrors

O To predict the quality index value

() To automate the cause estimation

O To adjust device parameters

To detect a sign of device failure due to wear of parts

BACK CANCEL

6. Click the [Next] button.

7. Follow the procedure shown in the referenced section according to the selected purpose and data set type.

Purpose

Data set type

Reference

To detect errors

Table data set

Page 143 Purpose 'to detect errors' and a data set of the table data set type

Waveform data set

Page 145 Purpose 'to detect errors' and a data set of the waveform data set
type

Others

Table data set

Page 151 Purpose other than 'to detect errors' and a data set of the table data
set type

Waveform data set

Page 152 Purpose other than 'to detect errors' and a data set of the waveform
data set type
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Purpose 'to detect errors’' and a data set of the table data set type

The following shows the setting procedure to follow when a purpose is 'to detect errors’ and a data set is of the table data set

type.
The procedure differs depending on whether an error value is in a selected data set.

» When no error values are in a data set (I~5~ Page 143 When no error values are in a data set)
* When an error value is in a data set (=" Page 144 When an error value is in a data set)

When no error values are in a data set

The following shows the procedure to follow when no error values are in a data set.

The model type of an Al to be created is an autoencoder model (unsupervised learning).

1. Select [Normal value only].

Does the data set include any error values?

® Normal value only () There is an error value

BACK CANCEL

2. Click the [Next] button.

3. set parameters in the Al automatic learning screen for an autoencoder model, and start learning.
[Z=~ Page 154 Al automatic learning screen for an autoencoder model

4. Monitor the learning status in the Al automatic learning monitoring screen.
[=5~ Page 160 Al automatic learning monitoring screen
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When an error value is in a data set

The following shows the procedure to follow when an error value is in a data set.
The model type of an Al to be created is a classification or regression model (supervised learning).

1. Select [There is an error value.].

Does the data set include any error values?

N
(O Normal value only (® There is an error valugl

amiry;

BACK CANCEL

2. Click the [Next] button.

.
",

J

3. Select a variable with an error value.
Numerical value or category type variables in a data set are listed.

Which variable includes the error value?

@ Cement (component 1)(kg in a m"3mixture)

O Blast Furnace Slag (component 2)(kg in a m"*3mixture)
O Fly Ash (component 3)(kg in a m"3mixture)

O Water (component 4)(kg in a m*3mixture)

O Superplasticizer (component 5)(kg in a m*3mixture)
O Coarse Aggregate (component 8)(kg in a m*3mixture)
O Fine Aggregate (component 7)(kg in a m"3mixture)
QO Age (day)

O Concrete compressive strength(MPa, megapascals)

BACK CANCEL

Point ;>

When clicking [[ (Preview), the preview screen for the selected data set is displayed in another tab.
(== Page 112 Preview screen)

4. Click the [Next] button.

5. set parameters in the Al automatic learning screen for classification and regression models, and start learning.
[Z=~ Page 156 Al automatic learning screen for classification and regression models

6. Monitor the learning status in the Al automatic learning monitoring screen.
(==~ Page 160 Al automatic learning monitoring screen

144 8 Al CREATION AND MANAGEMENT
8.3 Creating a New Al (Automatically)



Purpose 'to detect errors’' and a data set of the waveform data set
type

The following shows the setting procedure to follow when a purpose is 'to detect errors' and a data set is of the waveform data
set type.

The procedure differs depending on whether an error value is in a selected data set.
» When no error values are in a data set (I~5~ Page 145 When no error values are in a data set)
* When an error value is in a data set (=" Page 149 When an error value is in a data set)

When no error values are in a data set

The following shows the procedure to follow when no error values are in a data set.

The procedure differs depending on whether to judge an error from the shape of a waveform.

+ Judging an error from the shape of a waveform (I=5~ Page 145 To judge an error from the shape of a waveform)

* Not judging an error from the shape of a waveform (=5~ Page 147 Not to judge an error from the shape of a waveform)

HTo judge an error from the shape of a waveform
Follow the procedure below.

The model type of an Al to be created is a similar waveform recognition model (unsupervised learning).

1. Select [Normal value only].

Does the data set include any error values?

® Normal value only () There is an error value

BACK CANCEL

2. Click the [Next] button.

3. Select [Yes].

Do you want to determine abnormalities based on the shape
of periodic waveforms?

O No

%

BACK CANCEL

4. Click the [Next] button.
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5. Select a variable to detect an error.
Numerical value or category type variables in a data set are listed.

Which is the variable whose error will be judged?

O No
® pm25
Q DEwWP
QO TEMP
Q PRES
Q cbwd
O ws
Qs
Qrr

O ws

BACK CANCEL

Point >

When clicking [ (Preview), the preview screen for the selected data set is displayed in another tab.
(== Page 112 Preview screen)

6. Click the [Next] button.

7. Set parameters in the Al automatic learning screen for a similar waveform recognition model, and start learning.
[Z=~ Page 158 Al automatic learning screen for a similar waveform recognition model

8. Monitor the learning status in the Al automatic learning monitoring screen.
[=5~ Page 160 Al automatic learning monitoring screen
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ENot to judge an error from the shape of a waveform
Follow the procedure below.

The model type of an Al to be created is an autoencoder model (unsupervised learning).
1. Select [Normal value only].

Does the data set include any error values?

® Normal value only () There is an error value

3

BACK NEXT CANCEL

2. Click the [Next] button.
3. Select [No].

Do you want to determine abnormalities based on the shape
of periodic waveforms?

O Yes ® MNo

BACK CANCEL
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4. Click the [Next] button.

5. Configure simple settings for section generation.

+ Select [Yes] when there is a variable of which the beginning of a section is clear.
Select "Use the change of the variable as the start / end condition of the section" or "Set file switching as the start / end
condition of the section."
When selecting "Use the change of the variable as the start / end condition of the section," category type variables except
for objective variables are listed. Therefore, select a variable that includes a value (flag) indicating the beginning of a
section from the list.
When there are no such variables, "There is no variable that can be selected." is displayed.

* When selecting [No], set a section manually.

Are there any variables that tell the beginning of the
section?
@® Yes O No
m
Settings
@ Use the change of the variable as the start / end condition of
the section
@® cbwd
O Set file switching as the start / end condition of the section
BACK CANCEL

Point ;>

When selecting [Yes], [ (Preview) is displayed. By clicking the icon, the preview screen for target data is
displayed in another tab. (==~ Page 112 Preview screen)

6. Click the [Next] button.

7. Set parameters in the Al automatic learning screen for an autoencoder model, and start learning.
[Z=~ Page 154 Al automatic learning screen for an autoencoder model

8. Monitor the learning status in the Al automatic learning monitoring screen.
(==~ Page 160 Al automatic learning monitoring screen
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When an error value is in a data set

The following shows the procedure to follow when an error value is in a data set.

The model type of an Al to be created is a classification or regression model (supervised learning).

1. Select [There is an error value.].

Does the data set include any error values?

(O Normal value only (® There is an error valugl

amiry;

BACK CANCEL

2. Click the [Next] button.

.
",

J

3. Select a variable with an error value.
Numerical value or category type variables in a data set are listed.

Which variable includes the error value?

@ Cement (component 1)(kg in a m"3mixture)

O Blast Furnace Slag (component 2)(kg in a m"*3mixture)

O Fly Ash (component 3)(kg in a m"3mixture)

O Water (component 4)(kg in a m*3mixture)

O Superplasticizer (component 5)(kg in a m*3mixture)
O Coarse Aggregate (component 8)(kg in a m*3mixture)
O Fine Aggregate (component 7)(kg in a m"3mixture)
QO Age (day)

O Concrete compressive strength(MPa, megapascals)

BACK CANCEL

Pointp

When clicking [[ (Preview), the preview screen for the selected data set is displayed in another tab.
(==~ Page 112 Preview screen)

4. Click the [Next] button.
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5. Configure simple settings for section generation.

+ Select [Yes] when there is a variable of which the beginning of a section is clear.
Select "Use the change of the variable as the start / end condition of the section" or "Set file switching as the start / end
condition of the section."
When selecting "Use the change of the variable as the start / end condition of the section," category type variables except
for objective variables are listed. Therefore, select a variable that includes a value (flag) indicating the beginning of a
section from the list.
When there are no such variables, "There is no variable that can be selected." is displayed.

* When selecting [No], set a section manually.

Are there any variables that tell the beginning of the
section?
@® Yes O No
m
Settings
@ Use the change of the variable as the start / end condition of
the section
@® cbwd
O Set file switching as the start / end condition of the section
BACK CANCEL

Point/@

When selecting [Yes], [ (Preview) is displayed. By clicking the icon, the preview screen for target data is
displayed in another tab. (=5~ Page 112 Preview screen)

6. Click the [Next] button.

7. Set parameters in the Al automatic learning screen for classification and regression models, and start learning.
[=5~ Page 156 Al automatic learning screen for classification and regression models

8. Monitor the learning status in the Al automatic learning monitoring screen.
[=5~ Page 160 Al automatic learning monitoring screen

1 8 Al CREATION AND MANAGEMENT
50 8.3 Creating a New Al (Automatically)



Purpose other than 'to detect errors’ and a data set of the table
data set type
The following shows the procedure to follow when a purpose is not 'to detect errors' and a data set is of the table data set

type.
The model type of an Al to be created is a classification or regression model (supervised learning).

1. Selecta target variable.
Numerical value or category type variables in a data set are listed.

Which variable will be predicted?

@ Cement (component 1)(kg in a m*3mixture)

O Blast Furnace Slag (component 2)(kg in 2 m*3mixture)
O Fly Ash (component 3)(kg in a m*3mixture)

O Water (component 4)(kg in a m*3mixture)

O Superplasticizer (component 5)(kg in a m*3mixture)
O Coarse Aggregate (component 6)(kg in a m*3mixture)
O Fine Aggregate (component 7)(kg in a m*3mixture)

QO Age (day)

O Concrete compressive strength(MPa, megapascals)

BACK CANCEL

Point/©

When clicking [[§ (Preview), the preview screen for the selected data set is displayed in another tab.
(==~ Page 112 Preview screen)

2. Click the [Next] button.

3. set parameters in the Al automatic learning screen for classification and regression models, and start learning.
[=5~ Page 156 Al automatic learning screen for classification and regression models

4. Monitor the learning status in the Al automatic learning monitoring screen.
[=5~ Page 160 Al automatic learning monitoring screen
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Purpose other than 'to detect errors' and a data set of the
waveform data set type

The following shows the procedure to follow when a purpose is not 'to detect errors' and a data set is of the waveform data set

type.
The model type of an Al to be created is a classification or regression model (supervised learning).

1. Selecta target variable.
Numerical value or category type variables in a data set are listed.

Which variable will be predicted?

@ Cement (component 1)(kg in a m*3mixture)

O Blast Furnace Slag (component 2)(kg in 2 m*3mixture)
O Fly Ash (component 3)(kg in a m*3mixture)

O Water (component 4)(kg in a m*3mixture)

O Superplasticizer (component 5)(kg in a m*3mixture)
O Coarse Aggregate (component 6)(kg in a m*3mixture)
O Fine Aggregate (component 7)(kg in a m*3mixture)
QO Age (day)

O Concrete compressive strength(MPa, megapascals)

BACK CANCEL

Point/@

When clicking [ (Preview), the preview screen for the selected data set is displayed in another tab.
(==~ Page 112 Preview screen)

2. Click the [Next] button.
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3. Configure simple settings for section generation.

+ Select [Yes] when there is a variable of which the beginning of a section is clear.
Select "Use the change of the variable as the start / end condition of the section" or "Set file switching as the start / end
condition of the section."
When selecting "Use the change of the variable as the start / end condition of the section," category type variables except
for objective variables are listed. Therefore, select a variable that includes a value (flag) indicating the beginning of a
section from the list.
When there are no such variables, "There is no variable that can be selected." is displayed.

* When selecting [No], set a section manually.

Are there any variables that tell the beginning of the
section?
@® Yes O No
m
Settings
@ Use the change of the variable as the start / end condition of
the section
@® cbwd
O Set file switching as the start / end condition of the section
BACK CANCEL

Pointp

When selecting [Yes], [ (Preview) is displayed. By clicking the icon, the preview screen for target data is
displayed in another tab. (==~ Page 112 Preview screen)

4. Click the [Next] button.

5. set parameters in the Al automatic learning screen for classification and regression models, and start learning.
[Z=~ Page 156 Al automatic learning screen for classification and regression models

6. Monitor the learning status in the Al automatic learning monitoring screen.
(==~ Page 160 Al automatic learning monitoring screen
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154

Al automatic learning screen for an autoencoder model

The following shows the screen for setting parameters to start learning.

Window.

(1)

17

@ (Now Project > AT > New AI(010))

Learning setting

Waveform data modification setting Al model details

'Y Section generation CHANGE

Section feature

CHANGE
% @ generation

Learning level

High speed High precision

Displayed.items

Prey

sing

Variable auto selection: None

Analysis method used Optimization

Autoencoder Number of optimization attempts: 0

Optimization time limit: -

/ EDIT

® LEARNING STATUS CHECK (2)

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

« Current project name > Al > current Al name

By clicking a project name, the screen returns to the home screen. (==~ Page 76
Home screen)

By clicking "Al," the screen returns to the Al management screen. (I==~ Page 137 Al
Management Screen)

Waveform data
modification setting”!

Learning setting

Section generation

Click the [Change] button to change settings for section generation.'2

Section generation is a type of preprocessing to convert a waveform data set into a
format where the data set can be learned.

Records in a data set are divided into some sections.

[~ Page 267 Section generation screen

Section feature
generation

Click the [Change] button to change settings for section feature generation.'2
Section feature generation is a type of preprocessing to convert a waveform data set
into a format where the data set can be learned.

Features in divided sections are extracted.

== Page 281 Section feature generation screen

Learning level

Set the level (1 to 3) to adjust the speed and accuracy of learning.
* Level 1: The learning speed is prioritized.

* Level 2: The learning speed and accuracy are well balanced.

* Level 3: The learning accuracy is prioritized.

Al model details

Preprocessing

Units of preprocessing to be used are listed.™

Analysis method
used

"Autoencoder” is displayed.

Optimization

Properties to optimize analysis methods are displayed.*3
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Item Description

(2) [Edit)/[Learning status check]/[Start learning] button HWWhen an Al is in the "Learning" state

[Learning status check] button: Click this to check the learning status. (I~ Page 160
Al automatic learning monitoring screen)

BWWhen an Al is in the "Learned" state, and "Read-only" is selected when displaying
this screen

[Edit] button: Click this to release read-only and edit parameters.

[Learning status check] button: Click this to check the learning status. (==~ Page 160
Al automatic learning monitoring screen)

MOther cases

[Start learning] button: Click this to start learning.

Once learning is started, the Al automatic learning monitoring screen is displayed.
(==~ Page 160 Al automatic learning monitoring screen)

*1 Displayed only when a selected data set is of the waveform data set type. However, this setting refers to the data set type set when an
Al was created; therefore, the displayed contents do not change even if the data set type is changed after the creation.

*2 Settings cannot be edited when an Al is read-only. (The setting screen is displayed with the [OK] button disabled.)

*3 Displayed contents differ depending on the set learning level.

Precautions

An Al becomes read-only and cannot be edited in the following cases:

* The Al is in the "Learning" state.

* The Al is in the "Learned" state, and "Read-only" is selected when displaying this screen.
If an error occurs while setting or learning, @ is displayed for a relevant item.

Click @ to check details.

Learning setting

Waveform data modification setting Al model details

\ﬁ}f{ SeCTIOH generanon CHANGE Analysis method JSEd Optimization
Variable auto selection: None Autoencoder Number of optimization attempts: 0
Section feature T A .
CHANGE Optimization time limit: -
Nz} generation

Learning level
* - .
High speed High precision
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Al automatic learning screen for classification and regression

models

The following shows the screen for setting parameters to start learning.

Window.

@ ([Neow Project > Al NewAl(011)

Learning setting

Diagnosis target
Data1

Learning level

High speed

Waveform data modification setting

V}é Section generation

QIB Section feature generation

CHANGE

High precision

Al model details

CHANGE

Preprocessing

Variable auto selection: None

Displayed.items

Date and time encoding: None

Analysis method used
LightGBM

Random forest

Optimization Analysis method selection

Number of optimization attempts: 0 Ensemble learning

Optimization time limit: -

@ LEARNING STATUS CHECK (2)

# EDIT

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

« Current project name > Al > current Al name

By clicking a project name, the screen returns to the home screen. (=~ Page 76
Home screen)

By clicking "Al," the screen returns to the Al management screen. (==~ Page 137 Al
Management Screen)

Learning setting

Diagnosis target

The objective variable selected as a diagnosis target is displayed.

Waveform data
modification setting'1

Section generation

Click the [Change] button to change settings for section generation. 2

Section generation is a type of preprocessing to convert a waveform data set into a
format where the data set can be learned.

Records in a data set are divided into some sections.

=5~ Page 267 Section generation screen

Section feature
generation

Click the [Change] button to change settings for section feature generation.'2
Section feature generation is a type of preprocessing to convert a waveform data set
into a format where the data set can be learned.

Features in divided sections are extracted.

=5~ Page 281 Section feature generation screen

Learning level

Set the level (1 to 3) to adjust the speed and accuracy of learning.
* Level 1: The learning speed is prioritized.

* Level 2: The learning speed and accuracy are well balanced.

* Level 3: The learning accuracy is prioritized.

Al model details

Preprocessing

Units of preprocessing to be used are listed.™

Analysis method
used

Analysis methods to be used for learning are listed.™

Optimization

Properties to optimize analysis methods are displayed.*3

Analysis method
selection

"Ensemble learning" is displayed.

156
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Item

Description

(2) [Edit)/[Learning status check]/[Start learning] button

HWWhen an Al is in the "Learning" state

[Learning status check] button: Click this to check the learning status. (==~ Page 160
Al automatic learning monitoring screen)

HWWhen an Al is in the "Learned" state, and "Read-only" is selected when displaying
this screen

[Edit] button: Click this to release read-only and edit parameters.

[Learning status check] button: Click this to check the learning status. (==~ Page 160
Al automatic learning monitoring screen)

MOther cases

[Start learning] button: Click this to start learning.

Once learning is started, the Al automatic learning monitoring screen is displayed.
(==~ Page 160 Al automatic learning monitoring screen)

*1 Displayed only when a selected data set is of the waveform data set type. However, this setting refers to the data set type set when an
Al was created; therefore, the displayed contents do not change even if the data set type is changed after the creation.

*2 Settings cannot be edited when an Al is read-only. (The setting screen is displayed with the [OK] button disabled.)

*3 Displayed contents differ depending on the set learning level.

Precautions

An Al becomes read-only and cannot be edited in the following cases:

* The Al is in the "Learning" state.

* The Al is in the "Learned" state, and "Read-only" is selected when displaying this screen.

If an error occurs while setting or learning, @ is displayed for a relevant item.

Click @ to check details.

Learning setting

Diagnosis target Learning level
pm2.5 ° .

High speed High precision

Waveform data modification setting

Al model details
VM Section generation | CHANGE

Preprocessing

Z\!IE Section feature generation Date and time encoding: None

5
Variable auto selection: None
CHANGE

Optimization Analysis method selection
Number of optimization attempts: 0 Ensemble learning

Optimization time limit: -
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Al automatic learning screen for a similar waveform recognition

model

The following shows the screen for setting parameters to start learning.

Window.

(1

@[New project > Al > New Al(003) ]

Select diagnosis target

Displayed.items

Learning setting

# Eoim ®  LEARNING STATUS CHECK

@)

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

« Current project name > Al > current Al name

By clicking a project name, the screen returns to the home screen. (I~ Page 76 Home screen)
By clicking "Al," the screen returns to the Al management screen. (==~ Page 137 Al Management
Screen)

Select diagnosis target

Select a variable to be diagnosed.

Numerical value type variables in a selected data set are listed.

When selecting m (Preview), the preview screen for the selected variable is displayed in another
tab. (==~ Page 112 Preview screen)

Learning setting

Number of records per
cycle

Set the number of records for one cycle (8 to 1000).
Processing differs depending on the set number of records.
For details on the processing, refer to the following:

=~ Page 356 Operational specifications

(2) [Edit)/[Learning status check]/[Start learning] button

EWhen an Al is in the "Learning" state

[Learning status check] button: Click this to check the learning status. (==~ Page 160 Al
automatic learning monitoring screen)

EWhen an Al is in the "Learned" state, and "Read-only" is selected when displaying this screen
[Edit] button: Click this to release read-only and edit parameters.

[Learning status check] button: Click this to check the learning status. (==~ Page 160 Al
automatic learning monitoring screen)

MOther cases

[Start learning] button: Click this to start learning.

Once learning is started, the Al automatic learning monitoring screen is displayed. (=~ Page 160
Al automatic learning monitoring screen)
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Precautions

An Al becomes read-only and cannot be edited in the following cases:

* The Al is in the "Learning" state.

* The Al is in the "Learned" state, and "Read-only" is selected when displaying this screen.
If an error occurs while learning, @ is displayed on the following part.

Click @ to check details.

Select diagnosis target Learning setting
u Number of records per cycle
100
@® Data2
O Data3
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Al automatic learning monitoring screen

The following shows the screen for monitoring the learning status.

Window.

(1)
I

[New project > Al > New Al > Learning status]

Progress

~ Leaming status

Evaluation value graph

Analysis method

Random forest

-« Preprocessing

Missing value processing

Date and time encoding

Category encoding

Outlier processing1

train

Outlier processing2

test

Scaling

RMSE

Variable deletion

«  Optimization

Deep leaming

LightGBIM

Random forest

- Analysis method selection

Q0000000000000

Ensembie leaming

@) @)
] ]

Elapsed: 0:01:24
Remaining: 0:00:00

. N Display Target
eaming result|svicning
9 Details - Ensemble learning  ~|

Ensemble learning

RMSE
Learning score

0.4758314810189493

Evaluation score 0.6244386778609816

Residual plot Line chart

RN\

* train 9 — true
o test prediction

Leaming time: 9 [s]

Diagnosis time: 0.11 [ms]

Residual
Value

L
3
N -
~. N
1 ~.
.

.~ ., .,

a 5 6 7 8 200 400 600

Predict Value Index

4) ®)

Displayed.items

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

Current project name > Al > name of an Al in the "Learning" state > Learning status

By clicking a project name, the screen returns to the home screen. (I==" Page 76 Home screen)

By clicking "Al," the screen returns to the Al management screen. (=~ Page 137 Al Management Screen)

By clicking the name of an Al in the "Learning" state, the screen returns to the Al automatic learning screen.

« For an autoencoder model: (=~ Page 154 Al automatic learning screen for an autoencoder model

« For a classification or regression model: (==~ Page 156 Al automatic learning screen for classification and
regression models

« For a similar waveform recognition model: (==~ Page 158 Al automatic learning screen for a similar waveform
recognition model

Progress

The learning progress is displayed.
=~ Page 162 Progress

Evaluation value graph™

The transition of evaluation index scores while learning is displayed as a graph.
=" Page 163 Evaluation value graph

160
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Item

Description

Learning result™

Alearning result is displayed.

Displayed contents differ depending on the model type of an Al to be created.

Only for a classification or regression model, displayed contents (overview or details) can be switched in (2)
"Display switching."

In addition, for ensemble learning, (3) "Display target" is displayed by selecting "Details" for (2) "Display
switching." The learning result of each analysis method used for ensemble learning can be displayed by
selecting "Analysis method."

HFor an autoencoder model

=~ Page 165 Learning result (MT method or autoencoder model)

HWFor a classification or regression model

=~ Page 167 Learning result (classification or regression model (overview))

=~ Page 169 Learning result (classification or regression model (details))

WFor a similar waveform recognition model

==~ Page 171 Learning result (similar waveform recognition model)

(4) [Test] button™

Click this to test if a learned Al functions properly and display the test result. ((==~ Page 197 Al test screen)

(5) [Cancel]/[Complete] button

EWhile learning

[Cancel] button: Click this to cancel learning.

Once learning is canceled, the Al automatic learning screen is displayed.

« For an autoencoder model: (=~ Page 154 Al automatic learning screen for an autoencoder model

« For a classification or regression model: (==~ Page 156 Al automatic learning screen for classification and
regression models

« For a similar waveform recognition model: (==~ Page 158 Al automatic learning screen for a similar waveform
recognition model

HEWhen learning is completed

[Complete] button: Click this to complete creating an Al.

Once creation is completed, the Al management screen is displayed. (==~ Page 137 Al Management Screen)

*1 Displayed when both of the following conditions are satisfied:
- Learning proceeds to optimization processing.

- For supervised learning, optimization is attempted at least once. For ensemble learning, optimization is attempted at least once in all

the analysis methods.

*2 Displayed when learning is completed.
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The learning progress is displayed.

~ Window

Progress
4 )
~ Learning status S S
=~ Preprocessing O eass——
Missmg value
. ]
processing 0 — (1)
Scaling % aess——————
«  Optimization O onmsses——
L Multiple regression ( o ssss————

Elapsed: 0:00:06
Remaining: -

Displayed
==

(1) Learning status The learning progress is displayed.
The detailed progress for each processing block can be checked by clicking ¥ (Open).

Elapsed Time elapsed since learning is started is displayed.

Remaining Time estimated for the remaining processing to be completed is displayed.
"-" is displayed when the time cannot be estimated.
"Generating the learning result" is displayed while creating the learning result after learning is completed.
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Evaluation value graph

The transition of evaluation index scores while learning is displayed as a graph.
However, a graph is not displayed when the number of optimization attempts for a target analysis method is zero.

Window
Evaluation value graph
Analysis metnod
Deep learning ~
4 N
train
0.4 —— test
w
£
£ o —— (1)
0.2 @
5 10 15 20
Count
\§ J

Displayed.items

Item

Description

Analysis method

Select the block name of an analysis method to be displayed in a graph.

"No analysis method" is displayed when not using an analysis method.

When optimization processing for the current analysis method is completed and that for the next analysis method
is started, the selection in this item automatically changes to the analysis method for which optimization
processing is started.

(1) Graph

The transition of evaluation index scores while learning with a selected analysis method is displayed. (x axis:
number of optimization attempts, y axis: value of an evaluation index*1)

« Blue: train (data used for learning)

* Red: test (data not used for learning)

@ and @ are displayed on the right side of a graph.

When a larger value indicates higher accuracy, @ is displayed at the top and @ at the bottom.

When a smaller value indicates higher accuracy, @ is displayed at the bottom and @ at the top.

*1 Differs depending on the model type.
- For a classification model: F1 Score
- For a regression model: RMSE
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Pointp

A graph can be zoomed in as follows by dragging the cursor on it.

—— train
test

RMSE
=)
#

RMSE

Count

In addition, the value of a point closest to the cursor can be displayed as follows by placing the cursor.

®

—— train

t test

e (¢ 0 9335338) NET
0.0 -

RMSE

Count
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Learning result (MT method or autoencoder model)

The following shows the learning result of an MT method or autoencoder model.

Window.

Data set New data set(001) Error level histogram
(1) =i Learning time: 18 [s]
Diagnosis time: 0.08 [ms]

Average value of error levels: 1.02
Standard deviation of error levels: 0.71
Maximum value of error levels: 5.01

(2)—

Minimum value of error levels: 0.2

Frequency

Recommended threshold: 3 85

Ja— - .
3 4 5
Error level
Displayed.items
Item Description
(1) Learning information Data set The name of a data set used for learning is displayed.
"Deleted data set" is displayed when the data set is deleted.

Learning time Time required for entire learning processing is displayed.

Diagnosis time Time required for diagnosing an analysis method on the learning station is displayed.
(2) Error level statistics Statistics of an error level is displayed.

Rounded up to two decimal places.
« Average value

« Standard deviation

* Maximum value

* Minimum value

takes 0.99)

* Recommended threshold (value of the error level where the cumulative distribution function

Error level histogram A histogram for the error level is displayed.
between 0 and 0.95)
between 0.95 and 0.99)

between 0.99 and 1.0)

» Green: 0 to 95% area (where the cumulative distribution function of a histogram takes a value
* Yellow: 95 to 99% area (where the cumulative distribution function of a histogram takes a value
» Red: 99 to 100% area (where the cumulative distribution function of a histogram takes a value
The upper limit value in the red area is equal to the one in a histogram.

Check this histogram to determine a threshold to judge an error. For example, to judge 95% as

normal, regard a value on the border of green and yellow areas as a threshold; to judge 99% as
normal, regard a value on the border of yellow and red areas as a threshold.
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A histogram can be zoomed in as follows by dragging the cursor on it.

0.5 1

(0.7 -0.8, 219) ficleay
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Learning result (classification or regression model (overview))

The following shows the learning result of a classification or regression model when selecting "Overview" for "Display
switching."

[=5~ Page 160 Al automatic learning monitoring screen
[Z=~ Page 186 Al customization learning monitoring screen
(=5~ Page 191 Al preview screen

Window.

L ' Displzy
eaning result switching
9 Overview ~

Data set: New data set(001) Score Contribution ratio of variables (top)
Diagnosis target: A_Area_Price
Leamning time: 2.3 [m]

Diagnosis time: 0.1 [ms]
B_Area_Price_mean|

Division_AB_mode_en

A_Area_PV_MWh_mean|
Day_mean|
D_Area_PV_MW|

The precision of Al is very good. Let's
create a task using this Al. 3

arlable

A_Area_Demand_|

Vi

C_Area_Temp_mean|
D_Area_Temp_mean|

B_Area_Demand_MWI

B_Area_PV_MWh_
0 0.2 0.4 0.6 0.8 1 1.2 1.4

Centribution ratio

™

Displayed.items

Item Description

(1) Learning information Data set The name of a data set used for learning is displayed.
"Deleted data set" is displayed when the data set is deleted.

Diagnosis target The name of a variable set as a diagnosis target is displayed.

Learning time Time required for entire learning processing is displayed.

Diagnosis time Time required for diagnosing an analysis method on the learning station is displayed.
Score The score of Al test data and a general comment for the score are displayed.*1

However, "-" is displayed when the number of records used for Iearning'2 meets the
following condition:™

* (Number of records used for learning - 1) < (number of explanatory variables)

In addition, for a regression model, "-" is displayed also when only one record is used
for evaluation.

Contribution ratio of variables (top) The contribution ratios of up to top 10 explanatory variables of which contribution ratio
is '0" or more are displayed as a horizontal bar chart graph.w5

Whole data is displayed by default. The detailed distribution of values can be checked
by zooming in the histogram.

*1  An evaluation index that shows the accuracy of an Al which completes learning with a value between 0 and 100.

This score indicates the prediction accuracy of an Al. When the score is 80, the Al can predict a result for input data correctly at
approximately 80%.

The score is calculated as follows:

- For a classification model: An integer value obtained by multiplying the F1 score by 100

- For a regression model: An integer value obtained by multiplying R2 by 100 (When R2 has a negative value, the score will be '0'
regardless of the value. If R2 cannot be calculated, the score cannot be calculated either.)

*2  Number of records for 'learning' after dividing the number of all records into the ratio of 'learning:validation:evaluation = 8:1:1'

*3 When starting learning with a process flow set in the Al editor screen, the number of explanatory variables may vary if "Automatic
feature selection" is ON in the setting screen for an extension block of supervised learning in the analysis method category. This is
because some variables are not used for learning.

*4 When starting learning with a process flow set in the Al editor screen, the number of explanatory variables in the data set may not match
with the number of displayed variables if "Automatic feature selection" is ON in the setting screen for an extension block of supervised
learning in the analysis method category. This is because some variables are not used for learning.

*5 When the variables judged as unnecessary for learning are automatically deleted by a variable deletion block, the number of
explanatory variables in a data set may not match with the number of displayed variables.
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=~ Page 316 Variable deletion block

Pointp

A graph can be zoomed in as follows by dragging the cursor on it.

B_Area_Price|
Division_A

A_Area_PV_MWh _’

Da Division_AB

B_Area_Price

_Area_Demand_MWh

In addition, the value on a bar can be displayed as follows by placing the cursor.

N 1.640491

Division_AB
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Learning result (classification or regression model (details))

The following shows the learning result of a classification or regression model when selecting "Details" for "Display switching."

For ensemble learning, the learning result of each analysis method used for ensemble learning is displayed by selecting

"Analysis method" for "Display Target."

(==~ Page 160 Al automatic learning monitoring screen

[Z=~ Page 186 Al customization learning monitoring screen

(=5~ Page 191 Al preview screen

@)
L It D\Slﬂa,
eaning resuit swiching
9 Detals -
(1) —Multiple regression
&
RMSE
Learning score 0.7043629298303027
Evaluation score 0.680523014802296
B
E]
2
i
&

Learning time: 4 [s]

Diagnosis time: 0.02 [ms]

Residual plot Line chart

o train
o test P —— prediction

true

Value
I
=

Predict Value Index

Displayed.items

) 4)

Item

Description

(1) Analysis method

The block name of an analysis method used for learning is displayed.

(2) Score list —

Scores of a learned Al are listed.”'™2
A displayed evaluation index differs depending on the model type of an Al.
EClassification model

* F1 Score

. Accuracy*3

. LogLoss*3

-+ AUC™

HRegression model

* RMSE

+R27

+ MAE™

+ MAPE"

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Learning score

Alearning score is displayed.

Evaluation score

An evaluation score is displayed.

Learning time

Time required for learning an analysis method is displayed.

Diagnosis time

Time required for diagnosing an analysis method on the learning station is displayed.

(3) Learning result 1

Displayed contents differ depending on the Al model type.

HClassification model

A confusion matrix in learning data, normalized by the actual number of categories, is
displayed.'4

HRegression model

Residual plots are displayed. (x axis: predicted value, y axis: difference between a
measured value and predicated value)

« Blue: train (data used for learning)

* Red: test (data not used for learning)
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Item

Description

(4) Learning result 2

Displayed contents differ depending on the Al model type.

HClassification model

A confusion matrix in evaluation data, normalized by the actual number of categories, is
displayed.'4

HRegression model

Line charts are displayed. (x axis: index value of each unit of data, y axis: measured value
or predicted value)

« Blue: true (measured value)

* Red: prediction (predicted value)

*1
*2

*3

*4

Pointp

is displayed when a value cannot be calculated.

For an evaluation score, different data is used for calculation and some analysis methods have randomness. Therefore, its value may
differ from the one in the evaluation value graph.

=~ Page 163 Evaluation value graph

Hidden by default. Click [/} (Expand) to expand the header, and switch the item to be shown as necessary.

==~ Page 56 Switching to show or hide

Calculated values are rounded up to two decimal places.

Graphs of learning result 1 and 2 can be zoomed in as follows by dragging the cursor on them.

Residual

Residual

Residual
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Learning result (similar waveform recognition model)

The following shows the learning result of a similar waveform recognition model.

Window.

O]

Data set: New data set(002)

Diagnosis target: Dataf Similarity score scatter plot

Central similarity score: 66
377

Learning time: 11 [s] :ege;d o
—— Number of data

Detection Sensitivity Level 1

‘When creating a task, please set an appropriate "threshold”
referring to the central similarity score and similarity scare
scatter plot

Detection Sensitivity Level §
—— Central similarity score
Diagnosis similarity score

Number of data

45.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0 90.0 95.0100.0
Similarity score

Diagnosis similarity score

66.0

Displayed.items

Item Description

(1) Learning information Data set The name of a data set used for learning is displayed.
"Deleted data set" is displayed when the data set is deleted.

Diagnosis target The name of a variable set as a diagnosis target is displayed.

Central similarity score The central similarity score is displayed (up to one decimal place.)

Learning time Time required for entire learning processing is displayed.

Similarity score scatter plot The similarity score scatter plot for a data set selected as a learning target is
displayed as a line chart.

When the cursor position of the central similarity score and that of similarity score
scatter plot are different, only the cursor of the similarity score scatter plot is
displayed.

When the cursor position of the detection sensitivity level 1 to 6 and that of the
central similarity score or similarity score scatter plot are different, only the cursor of
the central similarity score or similarity score scatter plot is displayed.

Diagnosis similarity score Set a diagnosis similarity score.

The available value range is as follows:

* Minimum value: A smaller value between the lowest similarity score and the
value of detection sensitivity level 1

* Maximum value: A larger value between the highest similarity score and the
value of detection sensitivity level 6

The cursor position of the diagnosis similarity score in the scatter plot moves

according to the set value.
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8.4 Creating a New Al (Manually)

This section shows the procedure for creating a new Al manually.

1. Perform either of the following operations:
- Click € (Create new) in the Al management screen. (=5 Page 137 Al Management Screen)

f;é) New project > Al

No data

» Select a data set in the data set management screen, and click the [Create Al] button. (I~ Page 86 Data Set Management
Screen)

@) New project > Data set

B Name 4 Data set type Status. Update date and time Comment t

( New data set Waveform data set @ completed 2022/04/23 14:27 ]

O Newdata set 001) E 7 cing 202200423 1249

@1 Al CREATION
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2. SetanAl name (up to 255 characters) and a data set ! to be used for learning in the create new Al screen.
*1  When the screen is opened from the data set management screen, the data set selected in the screen is set by default. (==~ Page 86

Data Set Management Screen)

Create new Al

Name
{New Al

Data set

@

How to Create

@® Auto O Manual
(j st E ‘
CANCEL
Point}°

An Al name can be changed in the Al property screen.
[=5~ Page 139 Changing properties

3. Sselect [Manual] in "How to Create."

Create new Al

New Al

Data set
New data set -

@

How to Create
O Auto @® Manual

B | bF

4. Click the [Next] button.
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5. selectan analysis method to be used.

Select "No analysis method" to log data or to judge input data without using an analysis method.

Which analysis method will be used?

Supervised learning

@ Multiple regression O k-nearest neighbors algorithm O Random forest O Gradient boosting decision tr

4@9 @

)

(O Deep learning

Unsupervised learning

(O MT method (O Autoencoder (O Guard band (O Similar waveform recognition

Y S _ M\ -

3

BACK CANCEL

Point/@

For available analysis methods, refer to extension blocks of the analysis method category shown in the
following:

[=5~ Page 335 Analysis Method Category

6. Click the [Next] button.

7. Set processing for learning and its parameters in the Al editor screen, and start learning.
[=5~ Page 175 Al editor screen

8. Monitor the learning status in the Al customization learning monitoring screen.
[Z=~ Page 186 Al customization learning monitoring screen
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Al editor screen

The following shows the screen for setting processing for learning and its parameters to start learning.

A process flow of learning can be created by placing blocks representing processing (extension blocks) and connectors
representing data flow between blocks on the canvas.

For details on extension blocks, refer to the following:

(=5~ Page 178 Extension blocks

Up to 128 extension blocks and connectors can be placed. However, for extension blocks of the analysis method category, up
to 8 blocks can be placed.

Window
(1|)
f?)(New project > Al » NewAI)
Automatic update W 7|
Ve [
S @> L

Alouput

[ @ Qs W ] ([emED—

(3
Displayed.items
Item Description
(1) Breadcrumb bar A breadcrumb bar is displayed.

« Current project name > Al > current Al name
By clicking a project name, the screen returns to the home screen. (I~ Page 76 Home screen)
By clicking "Al," the screen returns to the Al management screen. ([~ Page 137 Al Management Screen)

Automatic update*1 Turn this ON to automatically update the status of a process flow.™2

J:: (Update)’1 Click this to update the status of a process flow.
+/ is displayed when the status is already updated.

(2) Canvas Place extension blocks and connectors to create a process flow.
For the creation method, refer to the following:
[~ Page 182 Creation method

3) Dock’ An area to select an extension block to be placed

(4) [Edit)/[Learning status]/[Start HEWhen an Al is in the "Learning" state

learning] button [Learning status] button: Click this to check the learning status. ([==~ Page 186 Al customization learning monitoring
screen)

HEWhen an Al is in the "Complete" state, and "Read-only" is selected when displaying this screen

[Edit] button: Click this to release read-only and edit a process flow.

HWWhen an Al is in the "Learned" state, and "Read-only" is selected when displaying this screen

[Edit] button: Click this to release read-only and edit a process flow.

[Learning status] button: Click this to check the learning status. (==~ Page 186 Al customization learning monitoring
screen)

HOther cases

[Start learning] button: Click this to start learning.

Once learning is started, the Al customization learning monitoring screen is displayed. (==~ Page 186 Al customization
learning monitoring screen)
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*1 Displayed when an Al is not read-only.
*2 The status of a process flow is updated at the timings listed below.
If "Automatic update" is ON, the status is updated also when changing a connector.
- When clicking +_# (Update)
- When displaying the setting screen for an extension block while the update of a process flow is not completed
- When clicking the [OK] button in the setting screen for an extension block
- When starting learning while the update of a process flow is not completed
- When right-clicking an extension block then selecting [Display preview] or [Display Al preview] while the update of a process flow is not
completed

Precautions

An Al becomes read-only and cannot be edited in the following cases:
* The Al is in the "Learning" state.
« The Al is in the "Complete" or "Learned" state, and "Read-only" is selected when displaying this screen
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Point/®

When creating a new Al, the following extension blocks are displayed by default with connectors connected:
* When selecting a guard band for an analysis method

- Data set block (A data set selected when creating a new Al is set.)

- Section generation block

- Guard band block

- Al output block

Section
generation

@->

‘Guard band Al output

» When selecting a method other than a guard band for an analysis method
- Data set block (A data set selected when creating a new Al is set.)
- Extension block of the selected analysis method category
- Al output block

@

Al output

s £

Multiple
regression

Datz set

* When selecting "No analysis method"
- Data set block (A data set selected when creating a new Al is set.)
- Al output block

©
L O
N %

Data sat Al output
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Extension blocks

Extension blocks represent processing.

There are types of extension blocks. Each of the blocks has a specific data processing method defined, such as data reading,
preprocessing, and analysis method.

Various data processing can be performed by combining multiple extension blocks.

For the types of extension blocks and setting example, refer to the following:

(== Page 230 EXTENSION BLOCK SETTINGS

An extension block has an input and an output. Processing can be performed by setting data output by an extension block as
input data of another extension block.

An input and output of extension blocks can be connected by placing a connector.

By connecting blocks, the connection target block can refer to data output by its source block.

0 Q) O o ® o7
L [
[ ] @) . ® .
Miz=sing value Muitiple
processing 'Egr]aai:ur‘

(1) (1
(1) Extension block
(2) Connection point
(3) Connector

When no errors have occurred in any of the extension blocks on the canvas, each extension block in a set process flow can
be executed by performing the process flow.

Whether an error has occurred can be checked with an icon displayed on an extension block.

(=5~ Page 182 Placing an extension block
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HExecution order
Placed extension blocks are executed according to the order of the connections of connecters.

[1]
£ . A
— \rf\/\ @»>

Data set Muiiple Al output
regression

When connected in parallel, extension blocks are executed from the one of the connection destination of the connecter the

most recently placed.

-_r

—
=~

Output data
stream

E i E

Input data Al execution g:ﬁﬂ(ggﬁ

stream

- _r
<

Quipui dala
stream(002)

@ to ©: Placement order of connecters
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Hinput/output types

In data that is output from/input to an extension block, a data type (input/output type) and its detailed information are defined.
To execute an extension block, the input/output types and detailed information must match. Otherwise, an error occurs.

For details on data to be input and output, refer to the description of each extension block in the following:

[~ Page 230 EXTENSION BLOCK SETTINGS

Input/output type Description Image
Data frame type The type of table format data
MDetailed information @ @)
» Number of records (integer between 1 and L a
864000) . Data1 ! Data2 Data3 | Data4 ;

* Number of variables (integer between 1 and 0.967 ; 0.517 | 0.098 | 0.899
1024) 0.305 ! 0.696 | 0.714 | 0.725

0.260 { 0.930 | 0.944 | 0.291
0.080 | 0.710 | 0.960 | 0.135
0.013 1 0.725 | 0.494 | 0.791
) _< 0.564 | 0.901 | 0.725 | 0.357

0.223 1 0.930 | 0.218 | 0.793
0.499 ;{ 0.104 | 0.436 | 0.725
0.415 | 0.076 | 0.300 | 0.798
0.441 § 0.725 | 0.634 | 0.865
0.433 | 0.423 | 0.334 | 0.323
0.345 { 0.147 | 0.957 | 0.476

* Type of each variable (numerical value,
category, or timestamp)

“4)
(1) Number of records
(2) Variable
(3) Variable name
(4) Number of variables

Multi-data frame type The type of data that contains multiple units of
data frame type data. 1)

Variable names and the number of records | i T e
differ per data frame. Data1 Data2 Data3 Data4

ied i ; ( 10553 | 0778 | 0A75
;Dt_eta"edlt'_”;”tmft"’” i , Datal Data2 Data3 Datad i
ntire multi-data frame ' H
H 16 | 0.711 0.134 | 0.771 '
» Number of data frames (integer between 1 3 H
and 432000) ' 4 17 | Data1 Data2 0.859 i
Each contained data frame - 5 :g ;g %::; 1 oi;;; 2 Data3 H
» Number of records (integer between 1 and H 6 20 28 35 0.956 | 0.871 H
864000) (different per data frame) i 7 2 2 36| 0.956 | 0.997 | i
+ Number of variables (integer between 1 and 5(2) -< 8 2 30 3710735 | 0.565 ;
1024) (different per data frame) H 9 23 31 38 | 0.530 0.503 H
« Type of each variable (numerical value, ; 10 24 2 39 | 0.689 | 0530 ;
. 3 E 1 . . E
zzt;iory, or timestamp) (different per data : 12 25 33 40 | 0.846 | 0.045 :
) i 13| 0122 34 41,0980 | 0558 |
14| 0544 | 0884 | ( 42| 0767 0189 |
: L 15| 0.745 | 0.472 | ( 43| 0971 | 0.284 | :
: < > H
H g H
R G H

1) Multi-data frame

(1
(2) Number of records in each data frame
(3) Number of variables in each data frame
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Input/output type Description Image
Diagnosis rule type The input/output type that sets data frame type
data to be diagnosed as input, and outputs 1) 3)
dz.ata frarpe type data of the dla.gn03|s result. Tl BHER Brne RO Y
Diagnosis rule type data is mainly output from 0.967 | 0.517 | 0.098 | 0.899 (2) 0.967
an extension block of the analysis method 0.305 | 0.696 | 0.714 | 0.725 0.305
0.260 | 0.930 | 0.944 | 0.291 0.260
category. 0.080 | 0.710 | 0.960 | 0.135 0.080
MDetailed information 0.013 | 0.725 | 0.494 | 0.791 » » 0.013
’ ! I 0.564 | 0.901 | 0.725 | 0.357 0.564
Dlagnos'ls rule type (classification or 0223 | 0.930 | 0218 | 0793 0.223
regression) 0.499 | 0.104 | 0.436 | 0.725 0.499
0.415 | 0.076 | 0.300 | 0.798 0.415
0.441 | 0.725 | 0.634 | 0.865 0.441
0433 | 0423 | 0.334 | 0.323 0.433
0.345 | 0.147 | 0.957 | 0.476 0.345

(1) Diagnosis target
(2) Diagnosis rule

(3) Diagnosis result
(4) Performing a diagnosis
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Creation method

The following shows the method for creating a process flow.

HPlacing an extension block
Place an extension block.
Operating procedure

1. Select the category of an extension block to be placed from the dock.
For the category of each extension block, refer to the following:
[~ Page 234 Extension Block List

2. Select an extension block to be placed from the block list for the selected category.

il B EIW RSB

N O b B

The extension block is placed on the canvas.

10
©
Y

Al output

Item Description

(1) Extension block name The name of an extension block.
An extension block name can be changed in the block name change screen. (Up to 32 characters)
* Right-click an extension block, and select [Name change].

(2) Connection point A contact between a connector and an extension block.
The left side of the block is an input connection point, and the right side of the block is an output connection point.

(3) Error icon (@) An icon displayed when an error occurs in an extension block.
Details can be checked by clicking the icon.

When clicking a placed block, its connection points are displayed in colors as shown below depending on the input/output
type. (=5~ Page 180 Input/output types)
Check the colors, and connect blocks with the same input/output type.

o8- —aVie-— Q>

iz ;’;;3,;';‘;:‘;'"'E T E iZarErnga
» Data frame type: §
» Multi-data frame type:
» Diagnosis rule type:
+ Diagnosis rule or data frame type:
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3. Move the extension block by dragging.

=

Dtz set = Al output

Operations such as copy can be performed for an extension block from the right-click menu.
For the right-click menu, refer to the following:
==~ Page 231 Right-click menus

Pointp

When adding an extension block, the block name is suffixed with (XXX) if the name is duplicate with an exiting
one. ('XXX' is a three-digit number. The number will be incremented from '001' until it is not duplicate.)

If the block name with (XXX) has more than 32 characters, characters in the block name are deleted from the
end to fit within 32 characters even after (XXX) is added.

HPlacing a connector
Place a connector to connect extension blocks.

Operating procedure

Drag the cursor from the output connection point of an extension block to the connection point of a connection target block.

A connector is placed on the canvas.

processing

The connector is displayed as follows while selected.
The shape of the connector can be changed by dragging a blue square.

The connection target of the connector can be changed by dragging a white square.

L

Operations such as copy can be performed for a connector from the right-click menu:

- [Ol Copy]*1: To copy a selected connector

-0 Paste]*1: To paste a copied connector; however, it cannot be pasted when an Al is read-only.

- [)(Delete]”: To delete a selected connector; however, it cannot be deleted when an Al is read-only.
*1  Only an icon is displayed for a touch screen personal computer.
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Precautions

Multiple connectors can be connected to the output connection point, but not to the input connection point. An error occurs if
connected.

In addition, a connector is not connected to an extension block in the following cases:
» The arrow head of a connector is attempted to be connected to the output connection point of an extension block.
» The arrow tail of a connector is attempted to be connected to the input connection point of an extension block.

Point

» The shape of a connector changes as a connection target extension block is moved.
A connector is displayed as follows when neither or either of the connector ends is connected to an
extension block.

A connector alone can be moved by dragging only when neither of the connector ends is connected to
extension blocks.

» When an extension block or connector is placed outside of the canvas for the up/down/left/right direction,
the canvas is expanded to the direction where the block or connector is placed.

For a diagonal direction, the canvas is expanded to the direction where the block or connector is placed and
also to the adjacent position.

=
- (v
—] —
- Data set
e

-
] —‘
e

» When all extension blocks and connectors are placed outside of the canvas, the canvas is expanded to the
direction where the blocks and connectors are placed, and the canvas is no longer in the original position.

il (J

Automatc upsate. B

o
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ESetting properties

Display the setting screen and set properties for an extension block.

The setting screen appears by double-clicking an extension block.

For details on the setting screen, refer to the description of each extension block in the following:
[~ Page 230 EXTENSION BLOCK SETTINGS

Precautions

+ Settings cannot be edited when an Al is read-only. (The setting screen for each extension block is displayed with the [OK]
button disabled.)

* Properties set with integers or floating point numbers are handled as double precision floating point numbers. Therefore, a
value cannot be processed properly if it exceeds the range of double precision floating point numbers or it is close to the
boundary value of a upper or lower limit.

(Example) When setting a value smaller than '4.9406564584124654E-324,' it is recognized as '0'; therefore, an error
cannot be detected properly.
(Example) A graph is not drawn properly.
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Al customization learning monitoring screen

The following shows the screen for monitoring the learning status.

Window.

(1

@[New project > Al » New Al > Learning status]

Progress
-« Leaming status
-« Preprocessing
Missing value processing
Date and time encoding
Calegory encoding
Outlier processing

Outlier 1)

Evaluation value graph

Scaling
Variable deletion
~  Optimization

Deep learning
Gradient boosting decision
tree

Random forest

=~ Analysis method selection

0000000000000 0

Ensemble leaming

@)
|

()

RMSE

Analysis method

Random forest ~

—— train
—— test

Elapsed- 0:02:31
Remaining:  0:00:00

L M B Display Target
eaming result] svicning
9 Details - Ensemble learning

J

Ensemble learning

Learning score

Evaluation score

RMSE

0.23873629297273

0.5866934309462623

Residual plot

Residual

Learning time: 17 [s]

Diagnosis time: 0.12 [ms]

Predict Value

Line chart

® train E
® test

— true
—— prediction

Value

200

Index

(4) ®)

Displayed.items

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

Current project name > Al > name of an Al in the "Learning" state > Learning status
By clicking a project name, the screen returns to the home screen. (==~ Page 76 Home screen)
By clicking "Al," the screen returns to the Al management screen. ([~ Page 137 Al Management Screen)

By clicking the name of an Al in the "Learning" state, the screen returns to the Al editor screen. (==~ Page 175 Al

editor screen)

Progress

The learning progress is displayed.
== Page 162 Progress

Evaluation value graph’t1

The transition of evaluation index scores while learning is displayed as a graph.

[~ Page 163 Evaluation value graph

186
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Item

Description

Learning result™

Alearning result is displayed.

Displayed contents differ depending on the model type of an Al to be created.

Only for a classification or regression model, displayed contents (overview or details) can be switched in (2)
"Display switching."

In addition, for ensemble learning, (3) "Display target" is displayed by selecting "Details" for (2) "Display
switching." The learning result of each analysis method used for ensemble learning can be displayed by selecting
"Analysis method."

HFor an MT method or autoencoder model

=~ Page 165 Learning result (MT method or autoencoder model)

WFor a classification or regression model

=5~ Page 167 Learning result (classification or regression model (overview))

I~ Page 169 Learning result (classification or regression model (details))

WFor a similar waveform recognition model

=5~ Page 171 Learning result (similar waveform recognition model)

WFor a guard band model

I~ Page 188 Learning result (quard band model)

HFor a model without an analysis method

I~ Page 189 Learning result (model without an analysis method)

(4) [Test] button"?

Click this to test if a learned Al functions properly and display the Al test screen. (I==~ Page 197 Al test screen)

(5) [Cancel)/[Complete] button

EWhile learning

[Cancel] button: Click this to cancel learning.

Once learning is canceled, the Al editor screen is displayed. (==~ Page 175 Al editor screen)

HEWhen learning is completed

[Complete] button: Click this to complete creating an Al.

Once creation is completed, the Al management screen is displayed. ((==~ Page 137 Al Management Screen)

*1 Displayed when both of the following conditions are satisfied:
- Learning proceeds to optimization processing.
- For supervised learning, optimization is attempted at least once. For ensemble learning, optimization is attempted at least once in all

the analysis methods.

*2 Displayed when learning is completed.
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Learning result (guard band model)

The following shows the learning result of a guard band model.

Window.

Data set: New data set(002)
Diagnosis target: Acc_fft
Learning time: 12 [s]

Diagnosis time: 0.01 [ms]

(1

Displayed.items

Guard band

Acc_fft

Record

Item

Description

(1) Learning information

Data set

The name of a data set used for learning is displayed.
"Deleted data set" is displayed when the data set is deleted.

Diagnosis target

The name of a variable set as a diagnosis target is displayed.

Learning time

Time required for entire learning processing is displayed.

Diagnosis time

Time required for diagnosing an analysis method on the learning station is displayed.

Guard band

A guard band is displayed. (x axis: number of records, y axis: diagnosis target)
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Learning result (model without an analysis method)

The following shows the learning result of a model without an analysis method.

Window.

Data set: New data set

Learning time: 4 [s]

Displayed.items

No analysis method

Item

Description

(1) Learning information Data set

The name of a data set used for learning is displayed.
"Deleted data set" is displayed when the data set is deleted.

Learning time

Time required for entire learning processing is displayed.
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8.5 Displaying a Learning Result

This section shows the procedure for checking the learning result of a created Al.

Operating procedure

1. Selecta created Al in the Al management screen. (=5~ Page 137 Al Management Screen)

2. Click : (Menu), and select [Preview].

Vs Open

&  Copy
= Name Data set Status Score Comment

[] Delete
New Al New data set ] Complete 84

a Property
O Newaipo) New data set(001) /7 ediing

& Test

3. Checkthe learning result in the Al preview screen.

[Z=" Page 191 Al preview screen
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Al preview screen

The following shows the screen for checking a learning result.

The Al preview screen is displayed in another tab.

Window.

MELSOFT MaiLab Al Preview [New Al(002)]

@ 1
&P Al preview
W NP
Display Display Target
(2\ switching
] Details - Ensemble learning  ~
( Ensemble learning )
B4
Residual plot Line chart
RMSE
40 — true
Leaming score 0.48075879677030453 —— prediction
30)
Evaluation score 0.5249235066898209
‘é =R
] s
o
10)
Learning time: 11 [s] !
Diagnosis time: 0.1 [ms] 0 oo 200 200 400
Predict Value Index
\. J
1
Item Description
(1) Learning result Alearning result is displayed.

Displayed contents differ depending on the Al model type.

Only for a classification or regression model, displayed contents (overview or details) can be switched in (2)
"Display switching."

In addition, for ensemble learning, (3) "Display target" is displayed by selecting "Details" for (2) "Display
switching." The learning result of each analysis method used for ensemble learning can be displayed by selecting
"Analysis method."

HFor an MT method or autoencoder model

=~ Page 165 Learning result (MT method or autoencoder model)

WFor a classification or regression model

I~ Page 167 Learning result (classification or regression model (overview))

=~ Page 169 Learning result (classification or regression model (details))

WFor a similar waveform recognition model

=~ Page 171 Learning result (similar waveform recognition model)

WFor a guard band model

=~ Page 188 Learning result (Quard band model)

HFor a model without an analysis method

=~ Page 189 Learning result (model without an analysis method)
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8.6 Editing an Al

This section shows the procedure for editing a created Al.
Edit an Al to improve the accuracy when it is low.

Operating procedure

1. Select a created Al in the Al management screen. (=5~ Page 137 Al Management Screen)

2. Click : (Menu), and select [Open].

o

& Copy
= Name Data set Status Score Comment

Delete

—
]

&« B8 0

New Al New data set ) Complete a4
Property

O Newalpot) New data set(001) /s Editing Preview

Test

3. Edit processing for learning and its parameters in the Al editor screen, and start learning.
[=5~ Page 175 Al editor screen

4. Monitor the learning status in the Al customization learning monitoring screen.
[=5~ Page 186 Al customization learning monitoring screen
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8.7

Testing an Al

This section shows the procedure for performing a diagnosis with a learned Al and testing if the Al functions properly.

By performing a diagnosis with an Al for data different from the one at learning on the assumption of a real diagnosis, whether

a diagnosis can be performed as expected also when executing a task can be verified in advance.

A data set that satisfies both of the following conditions can be selected as data to be used for a test (test data):

* The status is "Completed."

* Information on variables in a data set used for learning is included. 1

However, the diagnosis target variable is excluded when the analysis method used by an Al is unsupervised learning.

*1 Refers to a case where names and types of some variables in the data set completely match with the ones in the data set used for

learning.

Point

» Depending on the test result, it can be determined as follows:

- When the result of the test with the data assuming diagnosis is same as the one at learning, diagnosis
likely can be performed as expected also when executing an actual task.

- When the result of the test with the data assuming diagnosis is different from the one at learning, diagnosis
may cannot be performed as expected also when executing an actual task.

Therefore, an Al should be created again by preparing more data for other patterns, and should be verified.
(Example) When creating an Al with data from January to June, it was a good result. A test is performed
with data from July to August before starting a diagnosis.

- The result is same as the one at learning, therefore it is determined that diagnosis can be performed, and
a diagnosis should be started.

- The result is different from the one at learning, therefore, it is determined that a learning should be
performed again including data for the summer season, and an Al should be created again after
accumulating data.

When the analysis method used by an Al is supervised learning, a diagnosis target variable is not required

in a data set to be selected. However, if a diagnosis target variable is included, not only the values of a
diagnosis result (predicted values) but also the values of the diagnosis target variable (measured values)
are displayed; therefore, their values can be compared.

Precautions

Even when the test result is good, the result may not be the same as the one at the test due to the deviation from the data

used in the test, such as changes of trends during actual diagnosis. Therefore, it is recommended to perform a test with some

data and operate a task experimentally, then judge whether start a diagnosis.
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2.

Operating procedure

1. SelectanAlin the Al management screen. (<5~ Page 137 Al Management Screen)

Click : (Menu), and select [Test].

(.Y
Vs Open
®  Copy
B nName t Data set Status Score Comment
L ] Delete
[ New Al New data set (] 82 ] a Property
. Preview
O Newal©01) New data set(001) V4 o
O Newalo02) New data set(001) (]

3. Select a data set to be used as test data.

Select test data

Data set
New data set

-

KR -

4. Click the [OK] button.

5. Check the test result in the Al test screen.
[=5~ Page 197 Al test screen

194
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Precautions

The maximum number of records that an Al can diagnose at once (hereinafter, this number is referred to as 'maximum
number of diagnosable records') is 86400.

If the number of records in test data exceeds the maximum number of diagnosable records, test data is divided and a
diagnosis is performed multiple times.

When dividing test data, each data source of test data is read as one text file so that the operation becomes almost the same
as the one for when the connection method of an input data stream is "Text file." (==~ Page 370 Connection method (text file))
However, specific operation is performed as an exception when any of the data sources has records that exceed the
maximum number of diagnosable records.

EWhen the number of records in each data source is less than the maximum number of

diagnosable records
Within a range that does not exceed the maximum number of diagnosable records, data is divided into groups to have records

closest to the maximum number of diagnosable records.

[Ex]

When the number of data sources is 13 (1.csv to 13.csv) and the total number of records is 106000

file index x1 x2 x3
1.csv 1 0.1 1 5
1.csv 2 0.5 2
(a)
8.csv 86397 0.2 1 5
8.csv 86398 0.2 1 5
9.csv 86399 0.0 0 5
9.csv 86400 1.0 3 5
9.csv 86401 1.2 1 5
(b) 9.csv 86402 0.5 2 5
13.csv 106000 0.2 2 5

(a) Group used in the first diagnosis
(b) Group used in the second diagnosis

EWhen a data source with records that exceed the maximum number of diagnosable records is

included
For a data source with records that exceed the maximum number of diagnosable records, the records are divided so that the

maximum number of diagnosable records is used in the first diagnosis. The remaining records are regarded as one data
source, and the same processing is repeated as necessary.

For data sources with records that does not exceed the maximum number of diagnosable records, data is divided in the same
manner as shown in the following:

[=5~ Page 195 When the number of records in each data source is less than the maximum number of diagnosable records

[Ex]

When the number of data sources is three (1.csv to 3.csv, 1.csv exceeds the maximum number of diagnosable records) and
the total number of records is 106000
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file index x1
1.csv 1 0.1
1.csv 2 0.5
(a)
1.csv 86400 0.2
1.csv 86401 0.4
1.csv 96400 1.0
(b) 2.csv 96401 1.2
2.csv 96402 1.3
3.csv 106000 0.2

(a) Group used in the first diagnosis
(b) Group used in the second diagnosis
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Al test screen

The following shows the screen for checking a test result.

The Al test screen is displayed in another tab.
By clicking a part to check the details, how much each variable value affects the diagnosis result can be displayed.
[~ Page 201 Al test details check screen

Window.

MELSOFT Mailab Al Test [New Al]

S Al test

@ Testdata: New data set

(1

Value

1000

Diagnosis result graph

Test data value
—— Al output value

2000 3000 4000 5000 6000

o

i doalaibiv I MAIIW n -,* T n el ™ PRy FTETIY ) h

T 1T LA B | Ty T r Ly AS L T n mw A 2 e 2 L i wal Laa dedann! (4)
Index

Histogram

Residual plot

Test data value
W AT output value

3

4)

Displayed.items

®)

Item

Description

Q (Change test data)

Click this to display the "Select test data" screen and change a data set to be used as test data.

Test data

The name of a data set used as test data is displayed.*1

(1) Diagnosis result graph

The values of a diagnosis result and test data are displayed as line charts.

A whole diagnosis result is displayed by default. The detailed transition of values can be checked by zooming in
the graph.

Displayed contents differ depending on the analysis method used by an Al.

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

WFor similar waveform recognition

The values of the inspection waveform, reference waveform, and similarity score of similar waveform recognition
are displayed as line charts.

A similarity score is displayed in a range of 0 to 100 regardless of the output value.

WFor other analysis methods

The values of a diagnosis result are displayed as a line chart.

When the analysis method used by an Al is supervised learning and the diagnosis target variable is included in
test data, not only the predicted values (values of a diagnosis result) but also the measured values (values of the
diagnosis target variable) are displayed; therefore, their values can be compared.

(2) Diagnosis result histogram

The values of a diagnosis result and test data are displayed as histograms.
Displayed contents differ depending on the analysis method used by an Al.
Note that a missing value (NaN) is not counted.

WFor similar waveform recognition

Nothing is displayed.

WFor an autoencoder or MT method

=" Page 199 Error level histogram

WFor other analysis methods

=~ Page 200 Diagnosis result histogram
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Item

Description

(3) Residual plot or Correct / incorrect
result plot

Differences of values between a diagnosis result and test data are displayed.

These plots are displayed only when the analysis method used by an Al is supervised learning and the diagnosis

target variable is included in test data.

Displayed contents differ depending on the type of a variable in a diagnosis result.

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

* Numerical value: Residual between a measured value (value of a diagnosis result) and a predicted value (value
of the diagnosis target variable)

« Category: Correct/incorrect result (result of whether a prediction is correct by comparing a measured value and
predicted value)2

(4) Display range slider

This is displayed in (1) diagnosis result graph and (3) residual plot.
By dragging the slider, the display range of a graph changes.

*1 Adata set name that was set when the data set was selected in the "Select test data" screen is displayed.

Even if a data set name is changed in another tab, the name is not updated until the data set is selected in the "Select test data" screen.
*2 Up to 86400 records can be displayed.

If the number of records in the test result exceeds 86400, switch the range of records to be displayed with <4/

1 @

0 - 86399)/(105839) »

Correct / incorrect result plot

Incorrect scomasmecmoce

Correct / Incorrect result

Correct

20k 40k

Index

60k 80k

(1) Record range being displayed (start index value - end index value of the x axis)
(2) Maximum value of records (maximum index value of the x axis)
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Error level histogram

The following shows the screen for displaying the values of error level as a histogram.

Window.

Error level histogram

Average value of error levels: 1.01

Standard deviation of error levels: 0.68 150
(1) Maximum value of error levels: 0.99

Minimum value of error levels: 0.13 100

Frecuency

Recommended threshold: 3.83

Error level

Displayed.items

Item Description

(1) Error level statistics Statistics of an error level is displayed.
Rounded up to two decimal places.

« Average value

« Standard deviation

* Maximum value

* Minimum value

» Recommended threshold (value of the error level where the cumulative distribution function
takes 0.99)

Error level histogram A histogram for the error level is displayed.
» Green: 0 to 95% area (where the cumulative distribution function of a histogram takes a value
between 0 and 0.95)
* Yellow: 95 to 99% area (where the cumulative distribution function of a histogram takes a value
between 0.95 and 0.99)
» Red: 99 to 100% area (where the cumulative distribution function of a histogram takes a value
between 0.99 and 1.0)
The upper limit value in the red area is equal to the one in a histogram.
Check this histogram to determine a threshold to judge an error. For example, to judge 95% as
normal, regard a value on the border of green and yellow areas as a threshold; to judge 99% as
normal, regard a value on the border of yellow and red areas as a threshold.

Precautions

Data to be displayed is selected according to the processing for learning in an analysis method used; therefore, even if the

same data set as the one used for learning is used, the result displayed in this screen do not always match the one displayed
in the screen for learning.

(=5~ Page 165 Learning result (MT method or autoencoder model)
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Point)(3

A histogram can be zoomed in as follows by dragging the cursor on it.

1

(0.7-0.8. 219) jicleay

Diagnosis result histogram

The following shows the screen for displaying the distribution as a histogram.

A whole histogram is displayed by default. The detailed transition of values can be checked by zooming in the histogram.

In addition, when the analysis method used by an Al is supervised learning and the diagnosis target variable is included in test
data, not only the values of a diagnosis result (predicted values) but also the values of the diagnosis target variable
(measured values) are displayed; therefore, their values can be compared.

Window.

Histogram

30 Test data value
M Al output value

25

20

Count
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Al test details check screen

The diagnosis contribution ratio, which indicates how much each variable affects the test result is displayed.

By analyzing the diagnosis contribution ratio and changing the preprocessing, the accuracy of an Al can be improved.
(Example)

» Add a feature that uses a variable with high diagnosis contribution ratio then perform learning again.

* Delete a variable with low diagnosis contribution ratio, then perform learning again.

Precautions

@ The following are not supported:

* An Al that uses similar waveform recognition

« An Al without an analysis method

@ When displaying the Al test details check screen, diagnosis processing of the target Al is executed for calculating the
diagnosis contribution ratio.

For an Al that uses a Python block (including the processing to access or change an external file), an external file may be
accessed or changed at the timing when the diagnosis contribution ratio is displayed.

Window.

Click a part to check the details in a diagnosis result graph or residual plot or correct/incorrect result plot. (=5~ Page 197 Al
test screen)

MELSOFT MaiLab Al test details [New Al]

Index: 4300 %
Diagnosis result Diagnosis contribution ratio Variable value
information
Test data value: 5.00 B
Al output value: 5.13 Variable name Variable value
alcohol
sulphate: fixed acidity 0.5517922654192184
total sulfur dioxide]
o PH volatile acidity -0.6661612562933185
S residual suga
=
g densit citric acia 0.2846860473502662
fixed acidit
chloride: residual sugar 2.2820614015620495
free sulfur dioxide
volatile acidit; chiorides -0.5147986246558022
o 0.1 0.2 0.3 0.4
Contribution ratio fraa sulfur dinvida 0 7ZN227676047602504 e
Item Description
Index An index value of the displayed data is displayed.
Diagnosis result information Test data value A measured value is displayed.

When a measured value does not exist, no value is displayed.

Al output value A predicted value output by an Al is displayed.

Diagnosis contribution ratio”1"2"3 The contribution ratios of up to top 10 explanatory variables of which contribution ratio
is '0" or more are displayed as a horizontal bar chart graph.*4

Whole data is displayed by default. The detailed distribution of values can be checked
by zooming in a scatter plot.

Variable value™! Variable name A variable name is displayed.

Variable value A variable value is displayed.
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*1

*2

*3

*4

202

Not displayed for the following Als:

-Al that completes learning in this product with version 1.05F or earlier

-Al uses a section generation block

-Al uses a guard band block

In the following cases, the calculation result of a contribution ratio may not be correct:

-A missing value processing block is used in an Al and a missing value processing methods is "Interpolate by median of previous and
next values (Linear interpolation)," and a record of a missing value is selected.

- An outlier processing block is used in an Al and an outlier processing method is "Replace by median of previous and next values," and
a record of an outlier is selected.

- A digital filter block is used in an Al

This may not match with the value displayed in the Al preview screen.([=5~ Page 167 Learning result (classification or regression model
(overview)))

When an MT method block or autoencoder block is used in an Al, for a category type variable, the number of explanatory variables in a
data set may not match with the displayed one.
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9 TASK CREATION AND MANAGEMENT

This chapter shows the methods for creating and managing tasks.
Tasks are created and managed not for each project but for each diagnosis terminal. However, a task is created by using an
Al in a project; therefore, a project needs to be opened to create and manage tasks.

9.1 Task

This section explains a task. A task is a group of processing from diagnosing collected data with an Al until outputting the

diagnosis result.
The following table shows the types of processing to be combined to create a group of processing (process flow).

Processing Description Setting

Input data stream Processing to collect data to be diagnosed with an Al. Required
There are various collection methods, and setting contents differ for each method.

The following records (number of lines) and variables (number of columns) can be collected:
» Records (number of lines): Up to 86400

* Variables (number of columns): Up to 256

Diagnosis Al Processing to diagnose data with an Al the creation of which is completed. Required
In addition, conditions to judge whether data is to be diagnosed (diagnosis execution conditions)
can be set. (Up to eight conditions)

Threshold processing Processing to judge whether a value output during a diagnosis exceeds the set threshold Optional

Optional processing Optional processing that can be performed after a diagnosis with an Al. Optional
Set optional processing in the following cases:
» When dividing or postprocessing data to process a diagnosis result in other software or tool.

Output data stream Processing to output a diagnosis result from an Al. Required
There are various collection methods, and setting contents differ for each method.

The following records (number of lines) and variables (number of columns) can be output:
» Records (number of lines): Up to 86400

* Variables (number of columns): Up to 1024

A diagnosis can be performed by executing a created task.

Each task has a type (task type). Processing that can be set differs depending on the selected task type.
(==~ Page 205 Task types

A task can be executed on any schedule.

[=5~ Page 224 Execution setting screen

Precautions

» An Al may not be able to perform a diagnosis data as intended if the collected data has a tendency different from the one
observed when learning. Fully verify a created task before starting an operation.

* Variables to be input to a task are fixed when creating the task; therefore, the task needs to be created again to change
variables. (Variables are fixed to the ones used by an Al selected when creating a new task.)

Pointp

» When creating a new task, the task (including an Al to be used) is sent to a diagnosis terminal.
By this processing, the task is created not on the learning station but on the diagnosis terminal, and a
diagnosis can be performed by executing the task on the diagnosis terminal.

» Atask can be edited after creation.

[=5~ Page 229 Editing a Task

Up to 64 Als can be executed on a diagnosis terminal at the same time.

9 TASK CREATION AND MANAGEMENT
9.1 Task 203



Tasks added by importing a project

Tasks added by importing a project are saved on the learning station as unassigned tasks. (==~ Page 74 Exporting and
Importing a Project)

Unassigned tasks are not managed by any diagnosis terminals and managed for each unassigned task group on the learning
station.

An unassigned task group is created for each diagnosis terminal managing tasks when they were exported. The group name
is the same as the name of each diagnosis terminal.

For unassigned tasks, operations other than assignment and deletion are not available until they are assigned to a new
diagnosis terminal.

For task assignment, refer to the following:

==~ Page 213 Task assignment

Point

Unassigned tasks are listed for each unassigned task group in the task management screen. (=5~ Page 207
Task Management Screen)
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Task types

The following explains task types.
Processing that can be set for a task differs depending on the selected task type.

Simple task

Select this type to create a task easily.
Only parameters for each unit of processing can be set, and a process flow is automatically created according to the settings.

For a simple task, only the following number of units of processing can be set.

* Input data stream: 1

+ Diagnosis Al: 1 (Only one Al can be used.)

» Threshold processing: 0 to 1

* Output data stream: 1

For the procedure for creating a task of the simple task type, refer to the following:
(=5~ Page 215 Creating a Task (Simple Task)

Advanced task

Select this type to create a task in detail.
Parameters can be set for each unit of processing, and a process flow can be created by combining any units of processing.
For an advanced task, the following number of units of processing can be set.

* Input data stream: 1

» Optional processing: 0 or more (optional)

« Diagnosis Al: 1 (Up to 64 Als can be used.)

» Threshold processing: 0 or more (optional)

» Output data stream: 1 to number of output method types (Only one output data stream can be created for each output
method type.)

For the procedure for creating a task of the advanced task type task, refer to the following:

[ Page 219 Creating a Task (Advanced Task)

9 TASK CREATION AND MANAGEMENT
9.1 Task 205



Process flow of a task

The following shows a process flow when executing a task.

A task starts running by performing the start operation for the task.

A task that starts running repeats processing at the timing when the set execution period*1 starts.
When performing the stop operation for the task, it stops after the running processing is completed.

For the procedure for starting and stopping a task, refer to the following:
[=5~ Page 228 Starting and Stopping a Task

Q

()

O

=g — @AW — e=
(a) (b) (c) (d)

a) Input data stream

b) Diagnosis Al

c) Threshold processing/optional processing
d) Output data stream

1. An input data stream collects data in the set collection cycle*1 and saves the data.

2. Accumulated data is diagnosed for each diagnosis Al.
Only data that satisfies the set diagnosis execution conditions are used.

3. Optional processing is performed.
4. An output data stream outputs a diagnosis result.

5. Steps 2 to 5 are repeated in every set diagnosis cycle*1.
*1  An execution period, collection cycle, and diagnosis cycle can be set in the execution setting.(I=5~ Page 224 Execution setting screen)

Point
Atask is stopped automatically when the set execution period ends and the next execution period does not

exist.

Precautions
Immediately after starting a task, processing may not be performed in the set collection cycle and diagnosis cycle due to the

effect of start processing.
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9.2 Task Management Screen

This section shows the task management screen for creating and managing tasks.
Up to 16 tasks can be created on each diagnosis terminal.

Window.

Click [] (Task) on the side bar. (==~ Page 49 Side bar)

(1)

|
@[New Project(001) » Task|

8 » g o o
@

B Name t Execution status Error status Task type Al Comment

[v B -Local diagnosis terminal ]— (a)
[0 Newtask - Simple task New Al
O Newtasko1) - - Simple task New Al

[v A Local diagnosis terminal ]— (b)
[0 Newtask(005) lem STOP Q Normal Simple task New Al
O  New task(008) [om sTOP Q Normal Simple task New Al

[v A New diagnosis terminal ]— (b)
New task(007) = T [ Je— Simple task New Al

I E REAL-TIME MONITOR
@ @ CREEEED

Displayed.items

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.
« Current project name > Task

By clicking a project name, the screen returns to the home screen. (1=~ Page 76 Home screen)

ﬂ (Calendar view) Turn this ON to switch the task list to the calendar view.
The execution schedule of tasks can be checked by switching to the calendar view. (==~ Page 212 Calendar
view)

ﬂ' (Assign) Displayed when an unassigned task exits in the task list. (==~ Page 204 Tasks added by importing a project)

Click this to assign unassigned tasks to a diagnosis terminal. ([~ Page 213 Task assignment)
(E‘ (Cancel assignment) is displayed while assigning tasks. The assignment is canceled by clicking the icon.

0 (Create new) Click this to create a new task.

=5~ Page 215 Creating a Task (Simple Task)
=5~ Page 219 Creating a Task (Advanced Task)
For task types, refer to the following:

The procedure differs depending on the task type to be selected.

=5~ Page 205 Task types
£ (Display setting) Click this to set tasks to be displayed in the task management screen. (==~ Page 214 Display setting)
¢ (Menu) "2 | Start™ To start a selected task. (==~ Page 228 Starting and Stopping a Task)
Stop*4 To stop a selected task. (==~ Page 228 Starting and Stopping a Task)
Open's'6 To open a selected task.”7"8
Copy*9 To create a copy of a selected task on the same diagnosis terminal.”10" "1
Delete"? To delete a selected task.
Execution set'ting*f’*6 To set a schedule to execute a selected task. ([~ Page 223 Execution Setting)
Property*s*6 To change properties (name and comment) of a selected task. (=~ Page 211 Changing properties)
Convert to an advanced | To convert the type of a selected task from the simple task to the advanced task. The task editor screen is
task ™13 displayed after conversion. (=~ Page 221 Task editor screen)
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Item

Description

(2) Task list

Tasks are listed for each diagnosis terminal.

When unassigned tasks are in an open project, these tasks are displayed for each unassigned task group.
(==~ Page 204 Tasks added by importing a project)

For a standard user, the lines for other than the following tasks are grayed out. (==~ Page 53 User types)

* Tasks that belong to the open project

* Unassigned tasks

When sorting the list, tasks are sorted for each diagnosis terminal.

In addition, this list is switched to a calendar by turning ON ﬂ (Calendar view). (==~ Page 212 Calendar view)

[} (Expand)/ —
(Collapse)

Click either of these to expand or collapse the header.

Operations such as search can be performed by expanding the header.

==~ Page 56 Expanding the header

When no tasks include a character string entered for the search or filter, the (a) unassigned task group or (b)
diagnosis terminal is also hidden.

When a character string entered for search is included in the name of (a) unassigned task group or (b) diagnosis
terminal, the list of tasks in the group or diagnosis terminal is also displayed.

(a) Unassigned task
group

An unassigned task group name”is displayed when an unassigned task exits in the task list. This item is
displayed above (b) diagnosis terminal.”®

By clicking an unassigned task group name, unassigned tasks in the group are displayed as a list.

In addition, by right-clicking an unassigned task group, the following context menu items are displayed:

. Assign*m: To assign unassigned tasks to a diagnosis terminal (==~ Page 213 Task assignment)

- Delete '8: To delete all unassigned tasks in an unassigned task group

(b) Diagnosis terminal

The name of a registered diagnosis terminal and its connection status (. : Connect,
displayed.*17

By clicking a connected diagnosis terminal name, tasks in the diagnosis terminal are displayed as a listed.

In addition, by right-clicking a connected diagnosis terminal and selecting [Create a new task], the create a new
task screen appears with the right-clicked diagnosis terminal selected.

For the procedure for creating a task, refer to the following. (The procedure differs depending on the task type.)
=5~ Page 215 Creating a Task (Simple Task)

=5~ Page 219 Creating a Task (Advanced Task)

For task types, refer to the following:

==~ Page 205 Task types

1 : Disconnect) are

Name

Atask name is displayed.

A task that belongs to the open project can be opened by clicking the name.7"18

Execution status

The execution status of a task is displayed.'19

« EDIT: Setting a task is not completed.

* RUN: Processing of a task is running.

« BOOT: Processing to change from "READY" to "RUN" is in progress. 2

« READY: A task is started but the execution period has not started yet.

« SHUTDOWN: Processing to change from "RUN" to "STOP" or "READY" is in progress.21"22

« STOP: A task is not started or it is stopped.*23

The execution status restarts from "READY" in the following cases. (If the operations described below is

performed during the execution period, the status changes from "READY" to "RUN.")

» When "Execution status" is "READY," "BOOT," or "RUN," the operating status of this product on a diagnosis
terminal is changed to "Stop" then to "Run" again.

0

Error status

The current error status is displayed.'19
« Normal: No warnings or errors have occurred.
* Warning: A warning has occurred. 2425

« Error: Atask is stopped due to an error."26

Task type

Atask type is displayed. (==~ Page 205 Task types)

Al

The name of an Al used in a task is displayed.

"Multiple Al" is displayed when using multiple Als. By clicking (Details), the Als used are displayed as a list.
is displayed when an Al used is changed.'27

o is displayed when an Al used is not in the "Complete" state or is deleted.?’

Number of Al used 28

The number of Als used in a task is displayed.

Diagnosis cycle [ms]'28

A set diagnosis cycle is displayed in milliseconds. (==~ Page 224 Execution setting screen)

Task execution period*28

A set execution period ("Always," "Date and time specification," or "Periodic") is displayed. ([==~ Page 224
Execution setting screen)

Update date and time™28

The date and time when a task was updated is displayed.
This item is not updated by editing a task name or comment.

Creation date and
time™28

The date and time when a task was created is displayed.
For a task created as a copy, the date and time when the copy was created is displayed.

Comment

A set comment is displayed.

Project name 28

The name of a project that a task belongs to is displayed.*29

Size [MB]'28

The file size of a task is displayed.

208
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Item Description

[Historical monitor] button™30 Click this to display the past diagnosis result of a selected task in another tab. (==~ Page 506 Historical monitor
Screen)
[Real-time monitor] button 3" Click this to display the task monitoring screen for a selected task in another tab.

Displayed contents differ depending on the version of this product on a diagnosis terminal of the connection

destination.

* The version is 1.02C or earlier: (=~ Page 478 Real-time monitor Screen (the Version of This Product on a
Diagnosis Terminal is 1.02C or Earlier)

* The version is 1.03D or later: =~ Page 493 Real-time monitor Screen (the Version of This Product on a
Diagnosis Terminal is 1.03D or Later)

*1
*2
*3

*4

*5
*6

*7

*8

*9

*10

1

*12

*13

*14
*15
*16
M7

*18
*19
*20
21
*22

Can be clicked when selecting a task with the calendar view turned OFF.

The context menu can be displayed also by right-clicking on the task list.

For the administrative user, this menu can be selected when "Execution status" of a selected task is "STOP."

For a standard user, this menu can be selected when "Execution status" of a selected task is "STOP" and also the task belongs to the
open project.

=~ Page 53 User types

However, this menu item cannot be selected when selecting an unassigned task.

For the administrative user, this menu can be selected when "Execution status" of a selected task is "READY," "BOOT," or "RUN."
For a standard user, this menu can be selected when "Execution status" of a selected task is "READY," "BOOT," or "RUN" and also the
task belongs to the open project.

=~ Page 53 User types

However, this menu item cannot be selected when selecting an unassigned task.

Displayed when selecting only one task.

Can be selected when all the following conditions are satisfied:

- The project that a selected task belongs to is not deleted.

- A selected task belongs to the open project.

- A selected task is assigned.

The screen to be displayed differs depending on the task type.

- For a simple task: The simple task creation screen for a selected task is displayed. ({5~ Page 217 Simple task creation screen)
- For an advanced task: The task editor screen for a selected task is displayed. ({5~ Page 221 Task editor screen)

When editing a task, refer to the precautions described in the following:

==~ Page 229 Editing a Task

Can be selected when both of the following conditions are satisfied:

- A selected task belongs to the open project.

- A selected task is assigned.

A copy task name will be "copy source task name (001)."

If the name is duplicate with a task in the same diagnosis terminal, a value in the parentheses '()' will be incremented.

If a copy source task name has 251 or more characters, the number of characters in "copy source task name (001)" will exceed its
maximum number (255 characters). In this case, the 251st and later characters will be deleted when a copy is created.

A copy is created with the "STOP" state when "Execution status" of the copy source task is "RUN," "BOOT," "READY," or
"SHUTDOWN."

"Error status" becomes "Normal" regardless of "Error status" of the copy source task.

For the administrative user, this menu can be selected when selecting a task whose project it belongs to has not been deleted.
For a standard user, this menu can be selected when selecting a task that belongs to the open project.

==~ Page 53 User types

However, this menu cannot be selected in either of the following cases:

- Assigned and unassigned tasks are selected at the same time.

- An unassigned task is selected while assigning tasks.

Can be selected when all the following conditions are satisfied:

- "Execution status" of a selected task is "STOP" or "EDIT."

- "Task type" of a selected task is "Simple task."

- The project that a selected task belongs to is not deleted.

- A selected task belongs to the open project.

- A selected task is assigned.

Displayed with ™' prefixed.

Unassigned tasks are displayed in registration order of diagnosis terminals that group unassigned tasks.

Can be selected when assignment is not in progress.

Diagnosis terminals are displayed in the following order:

Diagnosis terminal where tasks exist (in order of registration)

Diagnosis terminal where no tasks exist (in order of registration)

Excluding unassigned tasks

"-" is displayed for an unassigned task.

Once the processing is completed, the status changes to "RUN."

Once the processing is completed, the status changes to "STOP" or "READY."

If an error occurs while the status is "RUN" or "BOOT" and then the status changes to "SHUTDOWN," only errors that occur while the
status is "RUN" or "BOOT" are notified. Warnings and errors that occur while the status is "SHUTDOWN" are not notified.
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*23 Includes the case when a task is started but the next execution period does not exist.
*24 Once a warning occurs, this "Warning" state remains as long as "Execution status" of a task is "RUN."
*25 This state is cleared when "Execution status" of a task changes from "RUN."
*26 This state is cleared by performing the start operation for a task again.
*27 When two or more warnings or errors occur while using multiple Als, only one of them is displayed in the following priority order:
© ("Al has been deleted.")
(Al is not in the completed state.")
("Al has been changed.")
*28 Hidden by default. Click [] (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide
*29 "-"is displayed when the project is deleted.
*30 Displayed when selecting only one task with the calendar view turned OFF.
*31 Displayed when selecting only one task of which "Execution status" is not "EDIT" with the calendar view turned OFF.

Point

If an unassigned task exists and also the assignment is not in progress, the screen for assigning the task is
displayed when displaying the task management screen.
[=5~ Page 213 Task assignment
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Changing properties

The following shows the procedure for changing properties (name and comment) of a task.

Operating procedure
1. Select a task in the task management screen. (=5 Page 207 Task Management Screen)

2. Click : (Menu), and select [Property].

» (I =
© St
= Name T Execution status Error status Task type Al B
Ve Open
v ocal diagnosis terminal
A Local diagnosis t I
& Cony
New task = @  oma Simple task New Al 2 Delete
v A new diagnosis terminal e Execution setting
=] Property ]
D New task(007) o STOP 0 Normal Simple task New Al [

=] Convert to an advanced task

3. Setanew task name (up to 255 characters) or comment (up to 1024 characters).

Task property

Name*
[New task

Comment

-

4. Click the [OK] button.

9 TASK CREATION AND MANAGEMENT 21 1
9.2 Task Management Screen



Calendar view

The execution schedule of tasks are displayed on a calendar.

Tasks to be displayed on a calendar can be set in the screen shown in the following.
Note that up to five tasks can be displayed at the same time.

[~ Page 214 Display setting

~ Window

Turn ON [ (Calendar view) in the task management screen. ([=5~ Page 207 Task Management Screen)

< > [12-18 JUNE 2022 WEEK ~ (2)
( Sun Mon Tue Wed Thu Fri sat A\
LA = task(001)(Local diagnosis terminal)
10:30 am
11:00 AM
11:30 AM
New task(Local diagnosi...
11:30AM - 230 PM
anen (3)
1230 P
.00 PH
130 P
200pm
230Pm
300 P
< > JuunE2022 MONTH ~ (2)
Sun Mon Tue Wed Thu Fri Sat
29 30 31 Jun 1 2 3 4
New task{001)(Local diagnosis terminal)
5 6 7 8 9 10 kil
New task(001)(Local diagnosis terminal)
12 13 14 [15) 16 17 18
New ask001) Local dagnosis teminal) 4)
19 20 21 22 23 24 25
New task(001)(Local diagnosis terminal)
26 27 28 29 30 Jul 2
New task(001)(Local diagnosis terminal)
4 5 6 7 8 9

R )

(1) Year and date The year and date being displayed on a calendar is displayed.
A small calendar is displayed by clicking the string. The year and date on a calendar can be changed by
selecting a year and date on the small calendar.

(2) Display switching

The display format of a calendar can be switched between the week view (WEEK) or month view (MONTH).

(3) Week view

A calendar is displayed per week.
By clicking a schedule, its detailed information can be checked on the tooltip.

(4) Month view

A calendar is displayed per month.
By clicking a schedule, its detailed information can be checked on the tooltip.

212
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Task assignment

The following shows the screen for assigning unassigned tasks to a diagnosis terminal. (=5~ Page 204 Tasks added by

importing a project)
Tasks can be assigned to a diagnosis terminal in the "Connect" state for each unassigned task group. After assigning tasks,
their execution status will be "STOP" and their error status will be "Normal."

Window.

Click g (Assign) in the task management screen. (=5~ Page 207 Task Management Screen)

Task assignment
Target Asslgnmem destination

*Local diagnosis terminal Local diagnosis terminal +

-

Displayed.items

Item Description
Target An unassigned task group name is displayed.
Assignment destination Select a diagnosis terminal to be assigned the tasks to."1"2
Select "Not assigned" when not assigning the tasks to any diagnosis terminals.

*1 Adiagnosis terminal of which the connection status is "Connect" can be selected.
*2 Only a local host diagnosis terminal can be set when using a temporary license. (==~ Page 60 Local host diagnosis terminal)

Pointp

* i (Assign) in the task management screen changes to (& (Cancel assignment) while assigning tasks. The
assignment is canceled by clicking the icon. (==~ Page 207 Task Management Screen)

« Tasks that are successfully assigned are moved to under their assignment destination diagnosis terminal. In
addition, the line for the unassigned task group is deleted from the task management screen and this
screen.

* When assigning a task, the task name is suffixed with (XXX) if the name is duplicate with the one in the
assignment destination diagnosis terminal. ('XXX' is a three-digit number. The number will be incremented
from '001" until it is not duplicate.)

9 TASK CREATION AND MANAGEMENT 21
9.2 Task Management Screen 3



Display setting

The following shows the screen for setting tasks to be displayed in the task management screen.

Window.

Click £x (Display setting) in the task management screen. (==~ Page 207 Task Management Screen)

Display setting
Select display target
In-project task -
]
Diagnosis terminal name Task name

O  vocal diagnosis terminal New task(001)

[0 Local diagnosis terminal New task

[J  New diagnosis terminal New task(003)

(1

[

Displayed.items

Item

Description

Select display target

Select tasks to be displayed in the task management screen.

« In-project task: Tasks that belong to the open project and unassigned tasks are displayed.

« All tasks: All tasks created on registered diagnosis terminals and unassigned tasks that
belong to the open project are displayed, regardless of a project.

(1) Select display target —
(calendar view)*1

Select the checkbox of a task to display its execution schedule on a calendar. (Up to five
tasks)

Only tasks that belong to the open project are displayed when selecting "In-project task" for
"Select display target."

[7] (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Diagnosis terminal name

The name of a diagnosis terminal where a task is created is displayed.

Task name

A task name is displayed.

*1 Displayed when the calendar view is ON.

21 4 9 TASK CREATION AND MANAGEMENT
9.2 Task Management Screen



9.3 Creating a Task (Simple Task)

This section shows the procedure to create a new task of the simple task type.

1. Perform any of the following operations:
- Click € (Create new) in the task management screen. (I3~ Page 207 Task Management Screen)

! 0
&z
Name T Execution status Error status Task type Al Comment
5> A Local diagnosis terminal

> A New diagnosis terminal

+ Select and right-click a diagnosis terminal in the task list of the task management screen, then select [Create a new task].
(==~ Page 207 Task Management Screen)

Name T Execution status Error status Task type

| [+] Create a new task

» Select an Al in the Al management screen, and click the [Create task] button. (1=~ Page 137 Al Management Screen)

(g’:) New project > Al
-]

[
B Name t Data set Status Score Comment
O Newal New data set(005) 7 caing
O Newai(03) New data set(002) 7 diing
O Newaioos) New data set ®  canea
New AI(006) New data set ] Complete 97 ]
O Newai©10) New data set(003) D compiete

B CREATE TASK
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2. Setatask name (up to 255 characters), Al to be used 72, and diagnosis terminal to create the task on?"

a new task screen.

*1  An Al of which the status is "Complete" in the open project can be selected.

4

*5in the create

*2 When the screen is opened from the Al management screen, the Al selected in the screen is set by default. (==~ Page 137 Al

Management Screen)

*3 Adiagnosis terminal of which the connection status is "Connect" can be selected.

*4 When the screen is opened by selecting and right-clicking a diagnosis terminal, then selecting [Create a new task], the selected

diagnosis terminal is set by default. (==~ Page 207 Task Management Screen)

*5 Only a local host diagnosis terminal can be set when using a temporary license. (=5~ Page 60 Local host diagnosis terminal)

Create a new task

Name

’7New task(002)

T ®
Local diagnosis terminal -
Select task type
@® Simple task (O Advanced task

=
N

selF 8

9

CANCEL

Point/©

Atask name can be changed in the task property screen.
[=5~ Page 211 Changing properties

3. Sselect [Simple task] in "Select task type."

Create a new task

New task(002)

New Al(006) - -
Local diagnosis terminal -
Select task type

@® Simple task () Advanced task

2o

-

4. Click the [OK] button.

5. Configure various settings for the task in the simple task creation screen.

[=5~ Page 217 Simple task creation screen
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Simple task creation screen

The following shows the screen for configuring various settings for a task.

Window.

(1

@[New project > Task > New task(003))

Input
v Textfile

Al

Select Al

Vv NewAl00s)

CHANGE

Detail setting

Diagnosis execution condition

Threshold

v Already set

Output
v Text file

Displayed.items

CHANGE

CHANGE

CHANGE

/ COMPLETE

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

« Current project name > Task > current task name

By clicking a project name, the screen returns to the home screen. (1=~ Page 76 Home
screen)

By clicking "Task," the screen returns to the task management screen. (==~ Page 207 Task
Management Screen)

Input

Set an input data stream.

The setting screen appears by clicking the [Change] button.™

=5~ Page 388 Input data stream screen

When setting is completed, +/ and the set collection method are displayed.
Otherwise, o is displayed.

Al

Select Al

Select an Al to be used.”

When a selected Al is deleted, o is displayed.

When any changes are made in a selected Al, is displayed.
Otherwise, +/ is displayed.

Detail setting

Turn this ON to set a diagnosis execution condition.™
The setting screen appears by clicking the [Change] button. "™
=5~ Page 447 Diagnosis execution condition

Threshold

Turn this ON to set a threshold.

The setting screen appears by clicking the [Change] button.™

I~ Page 452 Comparison judgment screen

When setting is completed and there are no errors in the setting, +~ is displayed.
Otherwise, o is displayed.

Output

Set an output data stream.

The setting screen appears by clicking the [Change] button.”!

== Page 423 Output data stream screen

When setting is completed, + and the set output method are displayed.
Otherwise, o is displayed.

[Complete] button™®

Click this to complete creating a task.™
Once creation is completed, the task management screen is displayed. (==~ Page 207 Task
Management Screen)

*1  When a task is read-only, only browsing is available. (The button name will be "Details.")
*2 An Al that satisfies both of the following conditions can be selected:
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- The status is "Complete."
- The names and types of variables (explanatory and objective variables) match with the ones for an Al selected when creating a new
task.
*3 The ON/OFF status can be switched when both of the following conditions are satisfied:
- Atask is not read-only.
- An Al is selected for "Select AL"
*4  Can be clicked only when an Al is selected for "Select Al."
*5 Displayed when all the following conditions are satisfied:
- A task is not read-only.
- "Input" is set.
- "Threshold" is set (only when it is ON).
- "Output" is set.
*6 The execution status of the task changes from "EDIT" to "STOP."

Precautions

A task becomes read-only and cannot be edited in the following cases:
* The execution status of the task is "RUN," "BOOT," "READY," or "SHUTDOWN."
» The execution status of the task is "STOP," and "Read-only" is selected when displaying this screen.
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9.4 Creating a Task (Advanced Task)

This section shows the procedure to create a new task of the advanced task type.

1. Perform any of the following operations:
- Click € (Create new) in the task management screen. (I3~ Page 207 Task Management Screen)

! 0
&z
Name T Execution status Error status Task type Al Comment
5> A Local diagnosis terminal

> A New diagnosis terminal

+ Select and right-click a diagnosis terminal in the task list of the task management screen, then select [Create a new task].
(==~ Page 207 Task Management Screen)

Name T Execution status Error status Task type

| [+] Create a new task

» Select an Al in the Al management screen, and click the [Create task] button. (1=~ Page 137 Al Management Screen)

(g’:) New project > Al
-]

[
B Name t Data set Status Score Comment
O Newal New data set(005) 7 caing
O Newai(03) New data set(002) 7 diing
O Newaioos) New data set ®  canea
New AI(006) New data set ] Complete 97 ]
O Newai©10) New data set(003) D compiete

B CREATE TASK
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2. Setatask name (up to 255 characters), Al to be used 72, and diagnosis terminal to create the task on?"

a new task screen.

*1  An Al of which the status is "Complete" in the open project can be selected.

4

*5in the create

*2 When the screen is opened from the Al management screen, the Al selected in the screen is set by default. (==~ Page 137 Al
Management Screen)

*3 Adiagnosis terminal of which the connection status is "Connect" can be selected.

*4 When the screen is opened by selecting and right-clicking a diagnosis terminal, then selecting [Create a new task], the selected

diagnosis terminal is set by default. (==~ Page 207 Task Management Screen)

*5 Only a local host diagnosis terminal can be set when using a temporary license. (=5~ Page 60 Local host diagnosis terminal)

Create a new task

Name

’7New task(002)

Local diagnosis terminal

Select task type

@® Simple task

Y7

(O Advanced task

X
9

CANCEL

Point/©

Atask name can be changed in the task property screen.
[=5~ Page 211 Changing properties

3. Sselect [Advanced task] in "Select task type."

Create a new task
New task(002)

New Al(006)

Local diagnosis terminal

Select task type

O Simple task

Y72

(@® Advanced task

B
49

o

4. Click the [OK] button.

5. Createa process flow for the task in the task editor screen.

[=5~ Page 221 Task editor screen
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Task editor screen

The following shows the screen for creating a process flow for a task.
A process flow for a task can be created by placing blocks representing processing (extension blocks) and connectors

representing data flow between blocks on the canvas.

For details on extension blocks, refer to the following:

(=5~ Page 178 Extension blocks

Up to 64 extension blocks and connectors can be placed each.

Window.

(1

i

@[New project > Task > New task(ooz)]

=8 ‘FQ } &=

Input data
stream

Automatic update W <7

— ()

Al execution

Output data
stream

Displayed.items

Item

Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

« Current project name > Task > current task name

By clicking a project name, the screen returns to the home screen. (1=~ Page 76 Home screen)

By clicking "Task," the screen returns to the task management screen. (==~ Page 207 Task Management Screen)

Automatic update*1

Turn this ON to automatically update the status of a process flow.™

< # (Update)™!

Click this to update the status of a process flow."2
+/ is displayed when the status is already updated.

(2) Canvas Place extension blocks and connectors to create a process flow.
For the creation method, refer to the following:
=5~ Page 182 Creation method

3) Dock" An area to select an extension block to be placed

(4) [Edit)/[Complete] button

EWhen the execution status of a task is "STOP," and "Read-only" is selected when displaying this screen

[Edit] button: Click this to release read-only and edit a process flow.

HW\When the execution status of a task is "EDIT"

[Complete] button: Click this to complete creating a task with the set process flow.™

Once creation is completed, the task management screen is displayed. (==~ Page 207 Task Management Screen)
HOther cases

Nothing is displayed.

*1 Displayed when a task is not read-only.
*2 The status of a process flow is updated at the timings listed below.
If "Automatic update" is ON, the status is updated also when changing a connector.

- When clicking 4_# (Update)

- When displaying the setting screen for an extension block while the update of a process flow is not completed
- When clicking the [OK] button in the setting screen for an extension block while the update of a process flow is not completed
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- When clicking the [Complete] button
*3 The execution status of the task changes from "EDIT" to "STOP."

Precautions

A task becomes read-only and cannot be edited in the following cases:
* The execution status of the task is "RUN," "BOOT," "READY," or "SHUTDOWN."
» The execution status of the task is "STOP," and "Read-only" is selected when displaying this screen.

Point

When creating a new task, the following extension blocks are displayed by default with connectors connected:
- Input data stream block

- Al execution block (An Al selected when creating a new task is set.)

- Output data stream block

=5 rQ =

Input data Ouiput data
stream

stream Al execution
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9.5  Execution Setting

This section shows the procedure to set a schedule of a task.

Operating procedure

1. Selecta task in the task management screen. (=5 Page 207 Task Management Screen)

2. Click : (Menu), and select [Execution setting].

] (I =
© Start
B Name 1 Execution status Error status Task type Al B
7 Open
« A Localdiagnosis terminal
&  Cony
New task lm grop ] Nermal Simple task New Al i Delete
« A New diagnosis terminal [ e Execution setting ]
=] Property
D New task(007) [om sTOP Q Normal Simple task New Al
=] Convert to an advanced task

3. Set a schedule of a task in the execution setting screen.

(=5~ Page 224 Execution setting screen

4. Switching the display in the task management screen to a calendar and check the set schedule.

[=5~ Page 212 Calendar view
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Execution setting screen

The following shows the screen for setting a schedule of a task.
In addition, whether to enable or disable a historical monitor ! can be set in the execution setting screen.

A task is executed based on the settings.
*1 By enabling a historical monitor, a diagnosis result is saved, and it can be checked later. (==~ Page 467 MONITOR)

Pointp
Adjust the diagnosis cycle according to the data collection speed of the production line, the performance of a

diagnosis terminal, or the restrictions by another environment.
By setting the execution period, a diagnosis can be started or stopped automatically according to days of the

week or time zone where a production line operates.
The available execution period is from 1900/1/1 00:00 to 2100/1/1 23:59.

Window.

(1)
I

(;?;)[New Project » Task > New task > Execution setting ]

Historical monitor setting
Enable historical monitor @i

Saving folder path

Monitor data name prefix

Cycle setting

Collection cycle

1000 ms

Diagnosis cycle
Synchronize with the collection cycle @)

Execution period setting

r \
Execution period
specification method
ate and time's... ~
( ) Start date and time End date and time  }
2023/08/31 11:24
\ J
s \
Execution period
specicaton metno
eriodic
Start time End time
09:00 17:00
Execution time
(3) 8 hour(s) 0 minute(s)
Pattern setting
Start date End date 1
2023/08/31
[ Sun Mon Tue Wed Thu Fri Sat ]
\ J
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Displayed.items

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.

« Current project name > Task > current task name > execution setting

By clicking a project name, the screen returns to the home screen. (I== Page 76
Home screen)

By clicking "Task," the screen returns to the task management screen. ([~ Page
207 Task Management Screen)

Historical Enable historical monitor Turn this ON to enable a historical monitor.
monitor setting

Saving folder path*1 Set the absolute path (1 to 178 characters) of a folder to store a diagnosis result of a
task (monitor data).”

Monitor data name prefix Set a prefix (1 to 32 characters) to specify monitor data.

A file name is '(prefix of a monitor data name)_YYYYMMDDhhmmss.'
YYYYMMDDhhmmss is the date and time information at the time of creating the
monitor data.

Example of monitor data path A path based on the setting for "Saving folder path" and "Monitor data name prefix"
is displayed.
Cycle setting Collection cycle Set a time interval (10 to 60000 milliseconds) to collect data with an input data
stream.
Diagnosis cycle Set a time interval (10 to 60000 milliseconds) to repeat processing of a task from the

diagnosis Al to the output data stream.

To synchronize the diagnosis cycle with a collection cycle, turn ON "Synchronize
with the collection cycle."

EWhen synchronizing the diagnosis cycle with the collection cycle

A diagnosis is performed after collection is completed. Therefore, data collected
within a cycle is always diagnosed within the cycle.

However, since collection and diagnosis are synchronized, processing may not be
completed within a cycle when either takes time. In this case, collection and
diagnosis take longer than their specified cycles.

BWWhen not synchronizing the diagnosis cycle with the collection cycle

A diagnosis is performed without waiting for the collection to be completed.
Therefore, collected data is not always diagnosed within the cycle and the number
of units of output data varies.

Undiagnosed data will be diagnosed in the next cycle.

Diagnosing multiple units of data improves the processing performance for each
unit of data. Therefore, more data can be diagnosed by setting the diagnosis cycle
longer than the collection cycle and diagnosing data collected over multiple times
together. (Throughput increases to process a lot of data.)

However, sufficient buffer size is required because undiagnosed data is
accumulated in the buffer.

Execution period | Execution period specification method Set a period to repeat processing of a task.”

setting » Always: Processing runs as soon as a task is started.

« Date and time specification: Specify the date and time to start or end a task.
Processing runs in the specified period.

« Periodic: Specify the date and time to start or end the processing of a task as well
as the pattern (start time, end time, and day of the week) to execute a task from
the start date and time to the end date and time. Processing runs with the
specified pattern.*4

(2) Date and Start date and time Set a start date and time.
time End date and time Turn this ON to set an end date and time.
specification
(3) Periodic Start time Set a start time.
End time Set an end time.
Execution time Set an execution time.
Pattern setting | Start date Set a start date.
End date Turn this ON to set an end date.
(4) Day of the | Turn ON a day of the week to execute a task.
week
[Complete] button™® Click this to complete the setting.

Once setting is completed, the task management screen is displayed. (=~ Page
207 Task Management Screen)
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*1  The file system supports NTFS only.

*2 Specify a folder without data sources that is not specified in other tasks.

*3 For the difference of the execution period among options, refer to the following:
=~ Page 226 Difference of the execution period

*4 For details on the execution start and end conditions, refer to the following:
[~ Page 227 Execution start and end conditions
*5 Displayed when a task is not read-only.

Precautions

A task becomes read-only and cannot be edited when its execution status is "RUN," "BOOT," "READY," or "SHUTDOWN."
Point/©

» A set schedule works based on the time setting on the operating system of a diagnosis terminal. (This also
applies to the summer time.)

« To control the execution and stop of a task in detail, such as to stop a task when a factory line stops, input
execution control data and diagnosis data together, then set the execution control data for a diagnosis
execution condition to ensure that a diagnosis is not performed by the execution control data.

« For the execution period of "Periodic," when setting the start and end dates to the same date and the
execution time to 24 hours, the processing of a task is started at the set time but ended 24 hours later (on
the next day of the set date).

(Example) In the following case, the actual execution period will be from 2021/2/17 09:00 to 2021/2/18

Execution period
specification method
Periodic
Start time End time

09:00 09:00
Execution time

24 Hour 0 Minute

Pattern setting

Start date End date .

2021/0217 2021/02/17

Difference of the execution period

The execution period differs as follows depending on the specification method:

Specification method Mon. Tue. Wed. Thu. Fri. Sat. Sun.

Always #
Date and time Start date M&d date
specification and time and time

Periodic

Start time End time
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Execution start and end conditions

The following table shows the execution start and end conditions for the execution period of "Periodic."

Item Description

Remarks

Execution start condition Execution is started when all the following conditions
are satisfied:

« It is between "Start date" and "End date."

« It is on an execution day of the week.

* It is "Start time."

When the execution start condition is satisfied while a diagnosis
terminal is stopped and the diagnosis terminal starts before the
execution end condition is satisfied, execution is started from that
point.

Execution end condition Execution is ended when "Execution time" passes after

the execution start.

The timing that "Execution time" passes after the execution start may
be on the next day of "End date" or not be on an execution day of the
week. In this case, the task execution continues until "Execution time"
passes.

[Ex]

"Start date": 2022/06/16 (Thu.), "End date": 2022/06/17 (Fri.)
Execution day of the week: Thu., Fri.

"Start time": 9:00, "End time": 8:59

"Execution time": 23 hours and 59 minutes

Execution period
5 Jemu(g\nr method

eriodic
Start time End time

09:00 08:59
Execution time

23 Hour 59 Minute

Pattern setting

Start date End date @)
2022/06/16 2022/06/17
Day Mon Tue Wed Thu. Fri Sat
® @

In the example above, the actual date and time that execution is started and ended is as follows:

Start date and time: 2022/06/16 (Thu.) 9:00

End date and time: 2022/06/18 (Sat.) 8:59 (23 hours and 59 minutes after 06/17 (Fri.) 9:00)
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9.6 Starting and Stopping a Task

This section shows the procedures for starting and stopping a task.

Starting a task

The following shows the procedure for starting a task.

Operating procedure

1. Select a task to be started in the task management screen. (=5~ Page 207 Task Management Screen)

2. Click : (Menu), and select [Start].
The execution status of the task becomes "READY."

It will be "RUN" when the set execution period starts. (==~ Page 224 Execution setting screen)

B8

B nName Execution status Error status Task type Al
~ A Local diagnosis terminal

( New task(001) km oop Q@ orma Simple task New AI(006) )
v A New diagnosis terminal

D New task(003) lem STOP Q Normal Simple task New Al(006)

Stopping a task

(o

Start

mD o =

®

Open

Copy

Delete

Execution schedule setting

Property

Convert to an advanced task

The following shows the procedure for stopping a task.

Operating procedure

1. Selecta task to be stopped in the task management screen. (=5~ Page 207 Task Management Screen)

2. Click : (Menu), and select [Stop].
The execution status of the task becomes "STOP."

]

[ 1] Stop
= Name T Execution status Error status Task type Al N
V4 Open
v A Local diagnosis terminal &  Copy
( New task(001) L D Nomal Simple task New AI(005) ) §  Delete
®© Execution schedule setting
v A new diagnesis terminal
a Property
|:| New task(003) |em sTOP Q Normal Simple task New Al(006)
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9.7 Editing a Task

This section shows the procedure for editing a created task.

Edit a task to change settings such as the input and output destinations of data or the Al to be used for a diagnosis.

Operating procedure

1. Select a created task in the task management screen. (==~ Page 207 Task Management Screen)

2. Click : (Menu), and select [Open].

B

= Name 1 Execution status Error status Task type Al

v A Local diagnosis terminal

Start

Open ]

New task(001) jom STOP Q Normal Simple task New Al(006)

v A New diagnosis terminal

[0  Newtask(003) lm orop @ oma simple task New Al(006)

3. Perform either of the following operations depending on the task type:

oD o =

8]

Copy

Delete

Execution schedule setting
Property

Convert to an advanced task

» For a simple task: Edit various settings in the simple task creation screen. (==~ Page 217 Simple task creation screen)

» For an advanced task: Edit the process flow in the task editor screen. (=5~ Page 221 Task editor screen)

Precautions

» Atask on a diagnosis terminal is updated when editing is completed. Therefore, even if an Al set in the task is edited or

deleted on the learning station, information on the Al set in the task on the diagnosis terminal is not updated until the task is

edited.

» When the execution status of a task is "RUN," "BOOT," "READY," or "SHUTDOWN," the simple task creation screen or task

editor screen is read-only and cannot be edited.

Therefore, it is not possible to edit a task in any of these state and apply new settings immediately.

In such case, perform the following procedure:
@ Select a task to be edited and create a copy.
@ Edit the copy task.

© Stop the copy source task.

O Start the copy task.
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1 0 EXTENSION BLOCK SETTINGS

This chapter shows the types and setting examples of extension blocks.
Extension blocks are used to define the data processing method on the canvas in the Al editor screen and task editor screen.

~(3)

ﬂ New project > Al > New Al

: Canvas :
| 1
E - Iy |
: S 7 :
: Extension block ]
: :
E Category E
: :
| A AR =
Property settings

Properties for an extension block can be set in the setting screen.
The setting screen appears by double-clicking an extension block or selecting [Open] from the right-click menu.
For details on the setting screen, refer to the description for each extension block.

Precautions

« Settings cannot be edited when an Al or task is read-only. (The setting screen for each extension block is displayed with the
[OK] button disabled.)

* Properties set with integers or floating point numbers are handled as double precision floating point numbers. Therefore, a
value cannot be processed properly if it exceeds the range of double precision floating point numbers or it is close to the
boundary value of a upper or lower limit.

(Example) When setting a value smaller than '4.9406564584124654E-324,'" it is recognized as '0"; therefore, an error
cannot be detected properly.
(Example) A graph is not drawn properly.
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Right-click menus

Operations such as copy can be performed for an extension block from the right-click menu.

- i
= vt @->
Data st ﬂ & Copy Al outout
[ Paste
X Delete
B Name change
Item Description
[,.f'Open]*1 To open properties for an extension block.
[ﬁlCopy]*1 To copy a selected extension block.
[D Paste]'1 To paste a copied extension block.
[XDeIete]*1 To delete a selected extension block.
[EName change]*1 To change the name of a selected extension block (up to 32 characters).
[.||Display preview]*1 To display the preview screen for a selected extension block in another tab. (==~ Page 112 Preview screen )
[.I|Disp|ay Al preview]*1 To display the Al preview screen for a selected extension block in another tab. (=~ Page 191 Al preview
screen)

*1  Only an icon is displayed for a touch screen personal computer.

HRight-click menu display list
Menus displayed in the right-click menu differ depending on the category.
O: Displayed, X: Not displayed

Category Right-click menu
# Open Ol Copy [lPaste *Delete EName JdiDisplay | ,liDisplay
change preview Al preview

Data set o X o' X o o’ X
Preprocessing | Blocks that output a o 0" 0" o™ o’ X X

multi-data frame

(section generation

block and sub-section

forming block)

Others o 07 o" o™ o’ o' x
Analysis MT method block X 0% o' o™ o' X o7
method Others o 02 03 o 0" X o7
Ensemble learning o 0" o o™ o X o7
Al output X X o" X o X X
Data stream Input data stream o X o' X o’ X X

block

Output data stream o 0" o' o™ o’ X X

block
Diagnosis execution o X o X o’ X X
Diagnosis o 0" o o™ o’ X X
Utility o 0" o o™ o o' X
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*1 Displayed when selecting only one extension block.

*2 Displayed when selecting only extension blocks that can be added.
Extension blocks that cannot be added are as follows:
- Data set block
- Al output block
- Input data stream block
- Al execution block

*3 Displayed when an Al or task is not read-only.

*4 Displayed when both of the following conditions are satisfied:
- An Al or task is not read-only.
- Only extension block that can be deleted are selected.
Extension blocks that cannot be deleted are as follows:
- Data set block
- Al output block
- Input data stream block
- Al execution block

*5 Displayed when both of the following conditions are satisfied:
- An Al or task is not read-only.
- Only one extension block is selected.

*6 Displayed only when all the following conditions are satisfied:
- The Al editor screen is opened.
- Only one extension block is selected.
- No errors have occurred in a selected extension block.

*7 Displayed when both of the following conditions are satisfied:
-An Al is in the "Learned" or "Complete" state.
- Only one extension block is selected.
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Setting example

Each extension block has a specific data processing method defined, such as data reading, preprocessing, and analysis

method.
Various data processing can be performed by combining multiple extension blocks.

[Ex]

Process flow for supervised learning

Table data of 12 lines
Datal | Data2 | Datas | batas|and 4 columns including

Data1 Data2 Data3 Data4

0.967 0517 0.098 0.899 missing values 0.967 0.517 0.098 0.899
0.305 0.696 0.714 0.725 0305 | 0696 | 0714 [ 0725 Table data of 12 lines
0.260 0.930 0.944 0.291 0.260 0.930 0.944 0.291
. ; ; and 4 columns
0.080 | 0710 | 0960 | 0.135 Missing value interpolation [oos0 | o710 | 0860 | 0135
0.013 0.494 0.791 0.013 0.725 0.494 0.791
0564 | 0.901 0.357 - Z Xi 0564 | 0901 | 0725 | 0.357
0.223 0.930 0.218 0.793 H= - N 0.223 0.930 0.218 0.793
0.499 0.104 0.436 t 0.499 0.104 0.436 0.725
0.415 0.076 0.300 0.798 0.415 0.076 0.300 0.798
0441 0634 | 0865 Input Output 0441 | 0725 | 0634 | 0865
0.433 0.423 0.334 0.323 0.433 0.423 0.334 0.323
0.345 0.147 0.957 0.476 > Y > 0.345 0.147 0.957 0.476 . .
A ) Supervised learning
Missing value processing 2
Diagnosis D(x,q) = Z(xi - q)
Explanatory variables result Explanato {
Data read P y Pass p ry
variables
Fail
Pass NS Diagnosis rule
>
s » Fail » '@ 4
0 - Objective variable Pass Objective variable @ k-nearest @
Data set Fail nelghbors
Fail algorithm
Table data of 12 lines - -
Pass and 1 column ) Diagnosis rule to
Fail diagnose table data of
4 columns
Pass
Fail
Fail
Extension block Description
(1) Data set Data is read from a data set, then explanatory variables and objective variable are output.
The explanatory variables and objective variable are in the table format.
-
-
-
(2] Missing value processing Missing value processing is performed for the table format data that is input from a data set, then a processing
result is output.
Output data is in the table format.
L]
(3] k-nearest neighbors algorithm Supervised learning is performed with the analysis method of k-nearest neighbors algorithm by using table format
data, explanatory variables, and objective variable, then a diagnosis rule is output.
A
£
'~
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10.1 Extension Block List

The following table lists the extension blocks.

O: Available, X: Not available

Category Extension block Editor screen Feature and purpose Reference
Al Task
Data set Data set o™ X This block outputs data of a created data set. Page 238 Data set

«

An Al can be created by using the output data with
blocks of the preprocessing category and analysis
method category.

block
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Category Extension block Editor screen Feature and purpose Reference
Al Task
Preprocessing Missing value processing O X This block interpolates a missing value in data frame Page 242 Missing
type data. value processing block
n:‘ Interpolating a missing value of each variable by an
Ao appropriate method can reduce the gap with data that
has no missing values.

Outlier processing O X This block replaces an outlier in a data frame. Page 247 Outlier
Replacing an outlier of each variable by an appropriate processing block
method can prevent the outlier from reducing the
accuracy of a diagnosis rule.

Scaling O X This block converts the value range for numerical value | Page 253 Scaling
type variables into the format in which the values can be | block
handled easily in a diagnosis.

A value range is aligned by processing such as
standardization, normalization, and logarithmic
transformation.

Numerical value operation @] X This block calculates the sum, difference, product, and Page 257 Numerical
quotient of two numerical value type variables, and adds | value operation block

g the results as new variables.
Variables that contribute to the improvement of accuracy
can be created and added.

Dimensionality compression | O X This block converts variables in a data frame into fewer | Page 261

new variables without damaging their information as Dimensionality
ﬁ much as possible. compression block

Redundant information can be reduced.

Section generation O X This block cuts out waveform data into multiple sections | Page 264 Section

o by setting conditions. generation block
Vx Note that high accuracy cannot be acquired when

handling waveform data in analysis methods other than

ones dedicated to waveforms; however, by dividing

waveform data into sections such as in periodic units

and calculating a feature for each section, the waveform

data can be converted into a format where it can be

handled in those methods.

Section feature generation O X This block generates a feature from multiple units of Page 279 Section
extracted waveform data. feature generation

block
a1

Sub-section forming O X This block divides each section of waveform data Page 286 Sub-section
divided by the section generation under further forming block
conditions.

"

Date and time encoding O X This block extracts information such as date and time Page 299 Date and

from a time stamp, and adds the information as new time encoding block
Eﬁg features.
hd Information can be added according to time conditions.

Category encoding O X This block converts a category type variable into a Page 304 Category
numerical value type variable. encoding block

<)
B
Add category statistic O X This block combines a category type variable and Page 311 Add category
numerical value type variable, and creates a new statistic block
O)): feature.
A feature of each category can be added as new
information.
Variable deletion O X This block deletes unnecessary variables. Page 316 Variable
Variables unnecessary for learning or ones with deletion block
E a negative effects can be deleted.
Digital filter O X This block extracts or removes the frequency Page 320 Digital filter
components other than the data to be focused on, and block
*
:4E;>' creates highly accurate data.
\d .
*
FFT O X This block calculates a spectrum (magnitude of Page 327 FFT block

frequency components).

10 EXTENSION BLOCK SETTINGS
10.1 Extension Block List

235



Category Extension block Editor screen Feature and purpose Reference
Al Task
Analysis method Multiple regression O X This block assumes linearity between an explanatory Page 339 Multiple
(Supervised variable and objective variable. regression block
learning) -_’ -.. It is suitable for when calculation resources in a
il diagnosis environment are limited.
@ k-nearest neighbors O X This block makes an inference from a neighbor point. Page 341 k-nearest
algorithm It is suitable for when learning data is small. neighbors algorithm
. block
)
Random forest O X This block executes a lot of decision trees in parallel and | Page 343 Random
makes an inference by integrating the execution results. | forest block
AAQ It is suitable for fast learning because parallelization is
easy and the number of hyperparameters is small.
Gradient boosting decision O X This block uses the gradient boosting decision tree. Page 344 Gradient
tree It is suitable for when a user does not have domain boosting decision tree
@ knowledge. block
Deep learning O X This block automatically designs and learns a light Page 345 Deep
neural network. learning block
é({(',') It is suitable for operation in the edge computing area.
Analysis method MT method O X This block calculates an error level by using the Page 346 MT method
(Unsupervised Mahalanobis-Taguchi method. block
learning) An error can be detected at high speed and with high
accuracy when data is normally distributed.
@ Autoencoder O X This block calculates an error level by using the Page 347 Autoencoder
reconstruction error of an autoencoder. block
% An error can be detected with high accuracy for data of
various distribution types.
Guard band O X This block judges an error by using a guard band. Page 349 Guard band
It is suitable for periodic time-series data. block
)\
N
Similar waveform O X This block judges a failure based on the similarity to Page 354 Similar
recognition normal pattern waveform data. waveform recognition
Characteristics of a waveform of which the cycle is not block
er"‘: constant or a waveform in which multiple patterns are
switched can be learned. In addition, the normality of a
diagnosis target waveform can be judged by calculating
the similarity between the target waveform and learned
waveform.
Ensemble Ensemble learning O X This block performs ensemble learning by combining Page 363 Ensemble
learning multiple analysis methods. learning block
g’z High inference accuracy may be acquired even when
x'z accuracy is low in each learning method.
The learning and inference speed is low because all the
target learning methods are performed.
Al output Al output o™ X This block determines the output of the process flow of | Page 367 Al output
anAl block
@_) This block itself has no functions; by connecting this
block, a flow from a data set block to this block is output
as an Al when this block is executed.
Data stream Input data stream X o This block can collect data to be used for a diagnosis by | Page 368 Input data
various methods. stream block
.3;1.’. '._;i One collection method can be set with one block.
Output data stream X O This block can output data externally by various Page 410 Output data
methods. stream block
ié A block can be placed for each output method. One
output method can be set with one block.
Diagnosis Al execution X o This block can perform a diagnosis by using an Al in the | Page 442 Al execution
execution e "Complete" state. block
Q Up to 64 Als can be used. Execution conditions can be
set for each Al.
Use this block to operate an Al that completes learning.
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Category

Extension block

Editor screen

Al Task

Feature and purpose

Reference

Diagnosis

2]

Comparison judgment

o

X @)

This block sets a variable to be judged and a
comparison condition, and outputs a comparison
judgment result.

Multiple conditions can be set. The judgment results for
all settings are integrated into input data, then output.
A condition can be set not only for the numerical value
type but also for the category type.

Use this block to detect an error value by monitoring a
variable and outputting its judgment result.

Page 450 Comparison
judgment block

SPC judgment

L

DY

This block sets a variable to be judged and an SPC rule,
and outputs a judgment result.

Multiple SPC rules can be set. The output of this block
outputs the judgment results integrated into input data.
Use this block to detect an error value by monitoring a
variable and outputting its judgment result.

Page 455 SPC
judgment block

Utility

7

Python

e

This block performs processing described in Python.
Various usage is available by changing the input/output
or description in Python. Use this block to perform

processing that cannot be implemented by other blocks.

Page 463 Python block

*1 Placed on the canvas by default and not displayed in the dock.

This block cannot be added or deleted.
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10.2 Data Set Category

An extension block of the data set category outputs data of a created data set.

This block is available in the Al editor screen.

For operations that can be performed by right-clicking a block, refer to the following:
==~ Page 231 Right-click menus

Data set block

A data set block outputs data of a created data set in the data frame format.

Among output data, a diagnosis target variable for supervised learning can be set.

A variable set as a diagnosis target is referred to as an objective variable, the other variables are referred to as explanatory
variables.

________

= o @

Mufiple
regression

Al output

________

Input/output specifications

HOutput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Number of records in a data set
* Number of variables: Number of variables in a data set
* Type of each variable: Any types
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Data set screen

The following shows the screen for selecting a data set to be used for learning or a variable to be output as a diagnosis target.

Window.

Perform either of the following operations:

* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Data set

Data set name
New data set -

Learning type

@ Supervised learning

Diagnosis target

Variable name
TIME

O

INDEX

O Unsupervised learning

Vvariable type
Timestamp
Number

Number

Displayed.items

Data set

Data set name
New data set ~

Learning type

@ Unsupervised learning

-

O Supervised learning

CANCEL

Item

Description

Data set name

Select a data set.
A data set in the "Completed" state can be selected.

m (Preview)

Click this to display the preview screen for a selected data set in another tab. (I~ Page 112
Preview screen)

Learning type

Supervised learning

Unsupervised learning

Select a learning type according to an extension block of the analysis method category.

Diagnosis target*1

Variables in a selected data set are listed.
Select the checkbox of a variable to be output as a diagnosis target. (Only one selection is
available among numerical value and category type variables.)

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Variable name

A variable name is displayed.

Variable type

A variable type is displayed. (==~ Page 85 Variable types)

*1

Displayed only when selecting "Supervised learning" for "Learning type."
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10.3 Preprocessing Category

Extension blocks of the preprocessing category perform preprocessing, such as missing value processing or outlier value
processing, for data frame type data.

These blocks are available in the Al editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

[=5~ Page 231 Right-click menus

- U oe | ot

= > Q-

| Pich ot P
1 1
! e | eiiy  HR AY) 31 < 22k
YAl - - Vi B & [ ;
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Handling methods for waveform data

The following shows two methods for handling waveform data in this product.

To handle waveform data by converting it into the table data format, use the following blocks:
» [Z5 Page 264 Section generation block

« [ Page 279 Section feature generation block

« [Z57 Page 286 Sub-section forming block

EMethod for learning or diagnosing the shape of continuous waveform data as it is
A block that analyzes the shape of a waveform learns the shape from continuous waveform data, and judges data based on

the similarity to the learned shape.
Input waveform data can be input and handled as it is as follows:

Inputting waveform data as it is

[(J

—> |

EMethod for learning or diagnosing data after converting waveform data into table data

A block that processes table data cannot handle waveform data as it is.

Therefore, learning or diagnosis is performed by dividing waveform data into sections, converting each section of waveform
data into features, then into the table data format.

— W == & == (@

/\ /\ /\

A

Generating features per interval

«

Dividing waveform data

A series of waveform data to generate intervals
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Missing value processing block

A missing value processing block interpolates a missing value in data frame type data.

Use this block to make a more accurate model by processing a missing value in an appropriate method mainly by using the
output of a data set block as the input of this block.

@->

Al output

«

Wissing value
processing

regression

Missi

<
B JE

Hinput

Input/output type Data frame type
Detailed information on the type « Number of records: Integer between 1 and 864000 * Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 512 * Number of variables: Same as the number of input
« Type of each variable: Any types variables used for learning
* Type of each variable: Same as the type of an input
variable used for learning
EOutput
Input/output type Data frame type
Detailed information on the type « Number of records: Same as the number of input records

« Number of variables: Same as the number of input variables
« Type of each variable: Same as the input variable type
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Operational specifications

Missing value processing is performed for each variable according to a selected processing method.

[Ex]

Missing value processing (interpolating a missing value by an average value)

Input

Variable

10 10

9 9
8 Interpolating a missing 8
Missing value | Value by the average value 10
12 12

Output
Variable

A missing value may not be processed depending on the processing method.

For example, when "Interpolate by previous value" is selected but the first record was missing, the first record cannot be

interpolated since its previous value does not exist. In such case, a missing value that cannot be processed remains as it is,

Oor an error occurs.

HEMissing value processing methods

The following table shows the processing of each method.

Missing value
processing method

Processing

Condition and operation when

When learning

When diagnosing

a missing value cannot be
processed

Interpolate by average
value™!

The average value of a variable is
calculated, and a missing value is
interpolated by the average value.

A missing value is not included when
calculating an average value.

Same as when learning

An error occurs if a variable has only
missing values learning.

Interpolate by median”!

The median of a variable is calculated,
and a missing value is interpolated by the
median.

A missing value is not included when
calculating a median.

A missing value is interpolated by the
median obtained when learning.

An error occurs if a variable has only
missing values learning.

Interpolate by mode

The mode of a variable is calculated, and
a missing value is interpolated by the
mode.

A missing value is not included when
calculating a mode.

If multiple modes exist, the one that has
the smallest value when comparing the
Unicode code points one by one from the
first character is used to interpolate a
missing value.

A missing value is interpolated by the
mode obtained when learning.

An error occurs if a variable has only
missing values learning.

Interpolate by previous
value

A missing value is interpolated by the
same value as the previous value of the
same variable.

If the previous value is also missing, a
value that is not missing is searched for in
the further previous values, and the one
that is found the first is used to interpolate
a missing value.

If the first value of a variable is missing, it
remains even after the processing.

A missing value is interpolated by the
same value as the previous value of the
same variable.

When a diagnosis is already performed at
least once, one of the records output in the
previous diagnosis is recorded, and
interpolation is performed with the last
value added at the top.

A missing value remains if all the
values before the missing value are
also missing.
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Missing value
processing method

Processing

When learning

When diagnosing

Condition and operation when
a missing value cannot be
processed

Interpolate by median of
previous and next values
(Linear interpolation)”!

A missing value is interpolated by the
median of the previous and next values of
the same variable.

When missing values continue, they are
interpolated so that their value intervals
become equal. (Example: For the values
'1.0, missing value, missing value, missing
value, 5.0, they are interpolated to '1.0,
2.0,3.0,4.0,5.0.")

If the first or last value of a variable is
missing, it remains.

If only two or less records are input, a
missing value is not interpolated.

A missing value is interpolated by the
median of the previous and next values of
the same variable.

When missing values continue, they are
interpolated so that their value intervals
become equal.

When a diagnosis is already performed,
the newest record among the ones output
in the previous diagnosis is recorded, and
interpolation is performed with the last
value added at the top.

* A missing value remains if all the
values before or after the missing
value are also missing.

Interpolate by specified
value™

A missing value is interpolated by a value
specified by a user.

Same as when learning

None

*1

Can be set only for a numerical value type variable.

*2 Can be set only for a numerical value or category type variable.
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Missing value processing screen

The following shows the screen for displaying the list of added methods for processing a missing value.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Missing value processing

Variable name Variable type
INDEX Number
TIME Timestamp

Displayed.items

Missing value proc. Setting Delete

Interpolate by median

Interpolate by previous

n CANCEL

Item

Description

© (Add)

Click this to add a missing value processing method. (==~ Page 246 Settings)

Variable name

The name of a variable is displayed.

Variable type

The type of a variable is displayed. (==~ Page 85 Variable types)

Missing value processing method

A missing value processing method is displayed. (I~ Page 243 Missing value processing methods)

Setting

Click the icon displayed in this column to change settings for missing value processing. (==~ Page 246 Settings)

Delete

Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for adding a missing value processing method.

Window.

Setting

INDEX -

Interpolate by specifie... +

100

-

Displayed.items

Item Description
Variable name Select a target variable of missing value processing.

A variable can be selected from all the variables in the input data frame except for objective variables.”
Missing value processing method Select a missing value processing method. (I==~ Page 243 Missing value processing methods)
Specified interpolation value? Specify a value to interpolate.

The available value range and number of characters are as follows:
* Numerical value type variable: -1.79769313486231e+308 to 1.79769313486231e+308
« Category type variable: up to 255 characters

*1 Variables that do not include a missing value are also displayed.
*2 Displayed when selecting "Interpolate by specified value" for "Missing value processing method."

Point;3

When selecting and setting a variable in which a missing value processing method has already been set, the
old setting will be deleted when adding a new setting.
[Z=~ Page 245 Missing value processing screen
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Outlier processing block

An outlier processing block detects an outlier of numerical value data, and replaces the outlier.

Use this block to make a more accurate diagnosis rule by processing an outlier mainly by using the output of a data set block
as the input of this block.

A
7 @>

54
&
@
g

Gutlier
processing regression Al output

Multiple

e

Hinput

Input/output type Data frame type
Detailed information on the type « Number of records: Integer between 1 and 864000 » Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 512 « Number of variables: Same as the number of input
« Type of each variable: Any types variables used for learning
« Type of each variable: Same as the type of an input
variable used for learning
EOutput

Input/output type Data frame type

Detailed information on the type « Number of records: Same as the number of input records
« Number of variables: Same as the number of input variables
« Type of each variable: Same as the input variable type
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Operational specifications

An outlier is detected for each numerical value type variable, and processing is performed for the detected outlier.

[Ex]

Outlier processing (when replacing an outlier by a median)

Input Output
Variable Variable
10 10
9 9
8 Replacing the record 8

1000 of an outlier by the median 9
12 12
7 7
6 6
5 5

The following shows the flow:

1. Calculating boundary values

Based on the set outlier detection method, multiplying factor, and boundary values, boundary values are calculated by using
variable values obtained when learning.

When boundary values cannot be calculated, an outlier is not detected or processed.

(=5~ Page 249 Calculation methods for boundary values

2. Detecting an outlier
An outlier of the variable is detected based on the boundary values calculated in step 1 and the set outlier detection target.
(=5~ Page 249 Outlier detection targets

3. Processing the outlier

Processing is performed based on the set outlier processing method.

The outlier may not be processed depending on the processing method.

For example, when "Replace by previous value" is selected but the first record has an outlier or missing value, the first record
cannot be replaced since its previous value does not exist. In such case, an outlier that cannot be processed remains as it is.
However, an error occurs if a variable has missing values only.

(=5~ Page 249 Outlier processing method
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ECalculation methods for boundary values

Detection method for an outlier

Calculation method for boundary values

Case where boundary values cannot
be calculated

Values that are away from the average value by
more than the value obtained by multiplying the
standard deviation by the specified number

« Upper side boundary value = average value of a variable
+ standard deviation of the variable x multiplying factor
 Lower side boundary value = average value of a variable
- standard deviation of the variable x multiplying factor

A variable has missing values only.

Values that are away from the median by more
than the value obtained by multiplying the
quartile range by the specified number

« Upper side boundary value = median of a variable +
quartile range x multiplying factor
» Lower side boundary value = median of a variable -

A variable has missing values only.

quartile range x multiplying factor

Values outside the specified range

 Upper side boundary value = value that is input as the
upper side boundary value by a user

» Lower side boundary value = value that is input as the
lower side boundary value by a user

None

EOutlier detection targets

Outlier detection target

Target outlier

Both sides Value larger than an upper boundary value or smaller than a lower side boundary value
Upper side Value larger than an upper side boundary value
Lower side Value smaller than a lower side boundary value

EOutlier processing method

Outlier processing
method

Processing

When learning

When diagnosing

Case where an outlier
cannot be processed

Replace by average
value

The average value of a variable is calculated, and an
outlier is replaced by the average value.

A missing value and outlier are not included when
calculating an average value.

An outlier is replaced by the average
value obtained when learning.

A variable has only missing
values or outliers when
learning.

Replace by mode

The mode of a variable is calculated, and an outlier is
replaced by the mode. A missing value and outlier are
not included when calculating a mode.

If multiple modes exist, the one that has the smallest
value when comparing the Unicode code points one
by one from the first character is used to replace an
outlier.

An outlier is replaced by the mode
obtained when learning.

A variable has only missing
values or outliers when
learning.

Replace by median

The median of a variable is calculated, and a missing
value is replaced by the median.

A missing value and outlier are not included when
calculating a median.

A missing value is replaced by the
median obtained when learning.

A variable only has missing
values when learning.

Replace by previous
value

An outlier is replaced by the same value as the
previous value of the same variable.

When the previous value is also a missing value or
outlier, a value that is not a missing value or outlier is
searched for in the further previous values, and the

one that is found the first is used to replace an outlier.

If the first value of a variable is an outlier, it is not
processed.

When there is a missing value, it is included when
calculating a specified replacement value. However,
the missing value is not interpolated.

For example, when replacing a variable by the values
'1, missing value, outlier, outlier, 5,' the values will be
'1, missing value, 1,1, 5."

An outlier is replaced by the same value
as the previous value of the same
variable.

When a diagnosis is already performed
at least once, one of the records output
in the previous diagnosis is recorded,
and replacement is performed with the
last value added at the top.

All values before an outlier are
outliers or missing values.
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Outlier processing
method

Processing

When learning

When diagnosing

Case where an outlier
cannot be processed

Replace by median of
previous and next
values

An outlier is replaced by the median of the previous
and next values of the same variable.

When the previous and next values are a missing
value or outlier, missing values are ignored and
outliers are interpolated so that their value intervals
become equal. (Example: For the values '1.0, missing
value, outlier, outlier, 4.0," they are interpolated to '1.0,
missing value, 2.0, 3.0, 4.0.")

If the first or last value of a variable is an outlier or
missing value, an outlier remains.

When there is a missing value, it is included when
calculating a specified replacement value. However,
the missing value is not interpolated.

For example, when replacing a variable by the values
'1, missing value, outlier, outlier, 5,' the values will be
1, missing value, 1, 1, 5."

Same as when learning

When a diagnosis is already performed
at least once, one of the records output
in the previous diagnosis is recorded,
and replacement is performed with the
last value added at the top.

All values before or after an
outlier are outliers or missing
values.

Replace by specified
value

A missing value is replaced by a value specified by a
user.

Same as when learning

None
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Outlier processing screen

The following shows the screen for displaying the list of added methods for processing an outlier.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Qutlier processing

Variable name Qutlier detection co. Qutlier processing Setting Delete

Do | (variable value) - Aver_. | Replace by average va..

n CANCEL

Displayed.items

Item Description

0 (Add) Click this to add an outlier processing method. (==~ Page 252 Settings)

Variable name The name of a variable is displayed.

Outlier detection condition An outlier detection condition is displayed. (==~ Page 251 Outlier detection conditions)

Outlier processing method An outlier processing method is displayed. (==~ Page 249 Outlier processing method)

Setting Click the icon displayed in this column to change settings for outlier processing. (==~ Page 252 Settings)
Delete Click the icon displayed in this column to delete a line.

HOutlier detection conditions
Conditions to detect an outlier differ depending on the set outlier detection method and target.

Outlier detection method Outlier Outlier detection condition

detection target
Values that are away from the average value by | Both sides |(Value of a variable) - average value| > standard deviation x multiplying factor
mare than the value obtained by multiplying the Upper side (Value of a variable) - average value > standard deviation x multiplying factor
standard deviation by the specified number

Lower side (Value of a variable) - average value < standard deviation x multiplying factor
Values that are away from the median by more Both sides |(Value of a variable) - average value| > quartile range x multiplying factor
than the value obtained by multiplying the Upper side (Value of a variable) - average value > quartile range x multiplying factor
quartile range by the specified number

Lower side (Value of a variable) - average value < quartile range x multiplying factor
Values outside the specified range Both sides (Value of a variable) > upper side boundary value, or (value of a variable) < lower side

boundary value

Upper side (Value of a variable) > upper side boundary value

Lower side (Value of a variable) < lower side boundary value
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ESettings

The following shows the screen for adding an outlier processing method.

Window.

Setting Setting

INDEX - INDEX -
Both sides o - Both sides o v

Values that are away from the average value by ...~ Values outside the specified range -

Replace by specified value

- 50

100

100

- -

Replace by average value -

Displayed.items

Item

Description

Variable name

Select a target variable of outlier processing.
A variable can be selected from the numerical value type variables in the input data frame except for objective
variables.

Outlier processing target

Select an outlier detection target. (=~ Page 249 Outlier detection targets)

Outlier detection method

Select an outlier detection method. (=5~ Page 249 Calculation methods for boundary values)

Multiplying factor !

Set a multiplying factor used for the outlier detection method (0 to 1.79769313486231e+308). ([==~ Page 249
Calculation methods for boundary values)

Upper side boundary value?

Set an upper side boundary value (-1.79769313486231e+308 to 1.79769313486231e+308). (I Page 249
Calculation methods for boundary values)

Lower side boundary value™

Set a lower side boundary value (-1.79769313486231e+308 to 1.79769313486231e+308). (I Page 249 Calculation
methods for boundary values)

Outlier processing method

Select a processing method for an outlier. (==~ Page 249 Outlier processing method)

Specified replacement value™

Specify a value to be replaced (-1.79769313486231e+308 to 1.79769313486231e+308).

*1 Displayed when selecting "Values that are away from the average value by more than the value obtained by multiplying the standard
deviation by the specified number" or "Values that are away from the median by more than the value obtained by multiplying the quartile
range by the specified number" for "Outlier detection method."

*2 Displayed when selecting "Values outside the specified range" for "Outlier detection method" and also "Both sides" or "Upper side" for

"Outlier processing target."

*3 Displayed when selecting "Values outside the specified range" for "Outlier detection method" and also "Both sides" or "Lower side" for

"Outlier processing target."

*4 Displayed when selecting "Replace by specified value" for "Outlier processing method."

Point ;>

When selecting and setting a variable in which an outlier processing method has already been set, the old

setting will be deleted when adding a new setting.

[Z5~ Page 251 Outlier processing screen
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Scaling block

A scaling block converts values of a numerical value type variable.

This block converts a numerical value type variable into a format where the values can be handled easily in an analysis (for
example, aligning a value range). Use this block to make a more accurate diagnosis rule with a block of the analysis method

category.

o

Data set

Scaling

For variables in the numerical value data,
ihe range of values is converied loa
form that is easy to handle in analysis.

[+[]
%]

Multiple
regression

Scaling

Input/output specifications

Al output

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

« Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

* Number of variables: Same as the number of input
variables

« Type of each variable: Any types

* Number of records: Same as the number of input
records

* Number of variables: Same as the number of input
variables

« Type of each variable: Same as the input variable type
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Operational specifications

A numerical value type variable is converted by a specified processing method, and values of the variable are changed to the

ones after conversion.

[Ex]

Scaling (for standardization)

Input

Variable

-

Olo|N|o|o|~|lw|N

Output
Variable
-1.460593
-1.095445
-0.7302967
-0.3651484
0
0.3651484
0.7302967
1.095445
1.460593

—>

Standardizing values

EProcessing methods
A missing value is not converted in all the processing methods. (A missing value is not included in calculation.)

Processing
method

Processing

When learning

When diagnosing

Standardization

A variable is standardized; it is converted so that the average of all elements
becomes '0,' and the standard deviation becomes '1.'

When the standard deviation of a variable becomes '0' (all values in the variable are
the same), the values are all converted into '0.'

Values are standardized by using the average
value and standard deviation obtained when
learning.

When the standard deviation obtained when
learning is '0,' the values become '0.'

Normalizing A variable is normalized; it is converted so that the minimum value becomes '0," and | Values are normalized by using the minimum
the maximum value becomes '1.' and maximum values obtained when learning.
When the maximum and minimum values of a variable are the same (all values in the | When the maximum and minimum values
variable are the same), the values are all converted into '0.' obtained when learning is the same, the values
become '0.'
Exponential All elements in a variable are converted into exponents by using a specified base. Same as when learning

transformation

When 'a’ represents a value before conversion and 'b' a base, the value after
conversion will be 'b2.'

Logarithmic
transformation

All elements in a variable are converted into logarithms by using a specified base.
When 'a’' represents a value before conversion and 'b' a base, the value after
conversion will be 'logya.’

A missing value is returned for a value equal to or smaller than 0.’

Same as when learning

Square root

The square roots of all elements in a variable are taken.
A missing value is returned for a negative value.

Same as when learning

Exponentiation

All elements in a variable are raised to the power of a specified value.

Same as when learning
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Scaling screen

The following shows the screen for displaying the list of added scaling methods.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Scaling
Variable name Conversion method Setting Delete
Do Standardization e ]

n CANCEL

Displayed.items

Item Description

0 (Add) Click this to add a scaling method. (==~ Page 256 Settings)

Variable name The name of a variable is displayed.

Conversion method A conversion method is displayed. (=~ Page 254 Processing methods)

Setting Click the icon displayed in this column to change settings for scaling. (I~ Page 256 Settings)
Delete Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for adding a scaling method.

Window.

Setting Setting

- DO -
Logarithmic transform... « Exponentiation -

Base Exponen
2 2

- -

Displayed.items

Item Description

Variable name Set a target variable of scaling processing.
A variable can be selected from the numerical value type variables in the input data frame except for objective
variables.

Conversion method Select a conversion method. (=~ Page 254 Processing methods)

Base™' Set a base (2.22507385850721e-308 to 1.79769313486231e+308).

Exponenf2 Set an exponent (-1.79769313486231e+308 to 1.79769313486231e+308).

*1 Displayed when selecting "Logarithmic transformation" or "Exponential transformation” for "Conversion method."
*2 Displayed when selecting "Exponentiation” for "Conversion method."

Point}3

When selecting and setting a variable in which a scaling method has already been set, the old setting will be
deleted when adding a new setting.
[Z=~ Page 255 Scaling screen
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Numerical value operation block

A numerical value operation block selects two variables in a data frame, performs a numerical value operation, then adds the

result as a new variable.

Use this block to make a more accurate diagnosis rule by creating and adding a variable that contributes to the improvement

of accuracy.

o

Data set

Numerical Multiple
value operation regression
. a

Numerical value operation
The sum, difference, product, and
quotient of two numerical value data
variables are calculaled and added as

new vaniables.

Input/output specifications

Al output

@

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

« Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

« Number of variables: Number of input variables +
number of added expressions

« Type of each variable: Numerical value for an added
variable, same as the type of an input variable for
others

« Number of records: Same as the number of input
records

» Number of variables: Same as the number of variables
for learning

* Type of each variable: Same as the variable type for
learning
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Operational specifications

Two variables or specified values are calculated with an operator, and the result is output as a new variable.

[Ex]

Numerical value operation (when calculating a difference between two variables)

Input Output
Variable 1 Variable 2 Variable 1 Variable 2  |(Variable 1) - (Variable 2
500 490 500 490 10
510 500 |:‘,> 510 500 10
505 510 505 510 -5
502 490 (Variable 1) 502 490 12
495 505 - (Variable 2) 495 505 -10
480 499 480 499 -19

ECalculation methods
When variable 1 or 2 has a missing value, the result will also be a missing value.

Calculation method Processing

+ 'Value of variable 1' + 'value of variable 2' is calculated, and the result will be a new variable

- 'Value of variable 1' - 'value of variable 2'is calculated, and the result will be a new variable.

x 'Value of variable 1' x 'value of variable 2'is calculated, and the result will be a new variable.

+ 'Value of variable 1' + 'value of variable 2'is calculated, and the result will be a new variable.

Value to be output by numerical value operation processing

'inf," "-inf," or 'NaN' is output in the following cases:

* When a value is larger than '1.7976931348623157e+308' or when a positive value is divided by '0": inf

* When a value is smaller than '-1.7976931348623157e+308' or when a negative value is divided by '0": -inf
* When '0' is divided by '0": NaN

ENaming rule for a new variable

A newly added variable is named as follows:

(Name of variable 1) operator (name or variable 2)

[Ex]

In the following case, a variable name will be '(aaa)+(bbb).’
* Name of variable 1: aaa

* Name of variable 2: bbb

» Operator: +

Pointp

If a variable name has more than 255 characters, characters in the names of variable 1 and 2 will be deleted
in order from the end.

When deleting characters, ones in the variable name that has more characters than the other are deleted first.
If two variable names have the same number of characters, which exceeds 250 characters in total, characters
in the name of each variable are deleted so that each name will be 125 characters long.

If a variable name is duplicate with an existing variable, the name is suffixed with '_001." If the name is still
duplicate, the number will be incremented. If a suffixed name has more than 255 characters, characters in the
variable name will be deleted until 246 characters long by the method described above to fit within 255
characters in total including the suffix.
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Numerical value operation screen

The following shows the screen for displaying the list of added numerical value operations.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Numerical value operation

Variable name Calculation formula Setting Delete

(DO)+(10) (00) +  (10) ]

n CANCEL

Displayed.items

Item Description

0 (Add) Click this to add a numerical value operation. (==~ Page 260 Settings)

Variable name The name of a variable is displayed. (==~ Page 258 Naming rule for a new variable)

Calculation formula A calculation formula is displayed.

Setting Click the icon displayed in this column to change settings for a numerical value operation. (==~ Page 260 Settings)
Delete Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for adding a numerical value operation.

Window
Setting Setting
DO - Constant value - 10

Constant value - 25

.
-

Displayed.items

Item Description

Variable 1/Variable 2 Select a variable to be used in calculation.
A variable can be selected from the numerical value type variables in the input data frame except for objective
variables.

To use a constant value, select "Constant value."

Constant value™ Set a constant value (-1.79769313486231e+308 to 1.79769313486231e+308).

Operator Select an operator to be used in calculation. (==~ Page 258 Calculation methods)

*1 Displayed when selecting "Constant value" for "Variable 1" or "Variable 2."

Pointp

When the same calculation formula has already been in the list, the old setting will be deleted when adding a
new setting.
(=5~ Page 259 Numerical value operation screen
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Dimensionality compression block

A dimensionality compression block compresses data of a numerical value type variable without damaging its important
information.

Dimensionality compression can be performed for numerical value type variables excluding objective variables.

Variables in a data frame are converted into fewer new variables without damaging their information as much as possible.
A highly accurate diagnosis rule can be created by reducing redundant information.

@>

Multiple
compression regression Al output

0
B

Dimensionaity

Dimensionality compression
Variables in the data frame are converted

10 new variables with less. number while
preventing as much information as
possible from being lost.

e | Ee S+ \Vavs QA (>
. € VAV 31
ORI A G - NIER B B = [
=\ Q@ gl W
Input/output specifications
Hinput
Item Description
When learning When executing a task
Input/output type Data frame type
Detailed information on the type * Number of records: Number of dimensionality « Number of records: Integer between 1 and 86400
compression target variables to 864000 * Number of variables: Same as the number of input
« Number of variables: Integer between 2 and 512 variables used for learning
« Type of each variable: two or more numerical value type | < Type of each variable: Same as the type of an input
variables besides objective variables variable used for learning
EOutput
Item Description
When learning When executing a task
Input/output type Data frame type
Detailed information on the type » Number of records: Same as the number of input * Number of records: Same as the number of records for
records learning
« Number of variables: Number of variables other than * Number of variables: Same as the number of variables
input dimensionality compression target variables + for learning
number of dimensions after compression « Type of each variable: Same as the variable type for
« Type of each variable: Any types learning
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Operational specifications

Dimensionality of target variables is compressed by using PCA, and the number of variables is reduced to the number
specified for the number of dimensions after compression.

[Ex]

PCA (compressing four variables to two)
Input: Data with four numerical value type variables (excluding an objective variable)
Output: Data with dimensionality of numerical value type variables compressed

Input Output
Numerical Numerical | Numerical Numerical Cat Numerical Cat Numerical PCA 001]PCA 002

value 1 value 2 value 3 value 4 ategory value 57 Alegory| vaiye 5" — —

14.23 1.71 2.43 15.6 A 5.64 A 5.64 0.769 -0.394
13.2 1.78 2.14 1.2 B 438 |::> B 438 5110 | 0.884
13.16 2.36 2.67 18.6 C 5.68 C 5.68 -2.327 0.620
14.37 1.95 2.5 16.8 A 7.8 Converting values A 7.8 -0.444 -0.543
1324 | 259 2.87 21 B 432 byfsd?“mQ the “L"Eber B 432 | 4741 | 0454

OT dimensions arter

14.2 1.76 2.45 15.2 C 6.75 compression to 2 C 6.75 1.158 -0.329
14.39 1.87 2.45 14.6 A 5.25 A 5.25 1.751 -0.450
14.06 2.15 2.61 17.6 B 5.05 B 5.05 -1.276 -0.242

*1  Objective variable

BENaming rule for a variable after dimensionality compression
A variable after dimensionality compression is named as follows:

PCA_(three-digit sequential number)

A three-digit sequential number is incremented and used in order from '001.'

However, when the same name is used for a variable other than the dimensionality compression targets, the variable name is
not used and a sequential number is further incremented.

[Ex]

When the number of dimensions after conversion is '3,' variables name will be as follows:
 Variable name: PCA_001
* Variable name: PCA_002
* Variable name: PCA_003
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Dimensionality compression screen

The following shows the screen for displaying the list of variable names and contribute ratios after compression.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Dimensionality compression

Variable name Contribution ratio Cumulative contributio.
PCA_001 0 0 1815

PCA_002 3.26099254722279%-7 0.9999997061800697
PCA_003 2.0588397587058404e-7 0.9999999120640456
PCA_004 8.793594125327873e-8 0.9999999999999869

EXECUTE
CALCULATION

-

Displayed.items

Item

Description

Variable name

The name of a variable after dimensionality compression is displayed.*1

Contribution ratio

A contribution ratio after dimensionality compression is displayed.'1

Cumulative contribution ratio

A cumulative contribution ratio after dimensionality compression is displayed.*1

Number of dimensions after
compression

Set the number of dimensions (1 to 'number of dimensionality compression target variables - 1') after compressing
dimensionality of numerical value data.

[Execute calculation] button

Click this to compress data to the set number of dimensions and display the result in the list.

The button name will be "Executing calculation" while calculating.

*1 Displayed in the following cases:
-An Al is in the "Learned" or "Complete" state.
- Dimensionality compression is already performed by clicking the [Execute calculation] button.
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Section generation block

A section generation block sets conditions to generate sections, and extracts multiple sections from waveform data.

By dividing waveform data into multiple sections, a feature can be calculated from each section and the sections can be

overlaid to set a reference waveform.

[y

Section feature
‘generation

vy A A@?

Section generation
Conditions are set to cut out the
waveform data into muftiple sections.

a|m g
BBV 5 T

vy

a2\ @ W

[N

Random forest

@->

Al output

Only one section generation block can be placed.

Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 2 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

* Number of variables: Same as the number of
explanatory variables used for learning

« Type of each variable: Same as the type of an
explanatory variable used for learning

EOutput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the type

BEntire multi-data frame (number of sections)

« Number of units of data frame type data: Integer
between 1 and 432000

WEach contained data frame (data per section)

* Number of records: Integer between 2 and 864000
(different per data frame)

* Number of variables: Integer between 1 and 512 (same

in all data frames)
* Type of each variable: Any types (same in all data
frames)

BEntire multi-data frame (number of sections)

* Number of units of data frame type data: Integer
between 1 and 43200

BEach contained data frame (data per section)

* Number of records: Integer between 2 and 86400
(different per data frame)

* Number of variables: Same as the number of

explanatory variables used for learning (same in all data

frames)
* Type of each variable: Same as the type of an

explanatory variable used for learning (same in all data

frames)
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Operational specifications

BAddition of a converted waveform

A target variable is converted by a set conversion method, and a converted waveform is added as a new variable.

» Conversion method: Moving average

The moving average is calculated by dividing the sum of the values of a target variable for the set number of records by the
number of records.

A missing value is returned within a range smaller than the set number of records because the moving average cannot be
calculated.

A

Lkl \
W P DA
| AT
VAR Y
1 |
It Al A \ |
oAl N
II.‘i b § | l

» Conversion method: Derivation

The derivation is calculated by dividing the variation of the values of a target variable for the set number of records by the
number of records.

A missing value is returned within a range smaller than the set number of records because the derivation cannot be
calculated.

MWWM | *+L.-w.wwm\nwwMNAWMM

ESection generation condition
Sections are generated from waveform data by setting conditions.

1. Judging a start condition (up to four conditions)

Whether a start condition is satisfied is judged for each record. When the condition is satisfied, the record is set as the start
point of a section.

* When the position adjustment is set, the start record position is adjusted.

* When a position before the first record is set as the start position, the first record is set as the start point.

» When a position after the last record is set as the start position, the last record is set as the start point.

* When file switching is set as a condition, it is judged as follows:

Judgment of file switching

Item Description

When learning | File switching is judged based on one data source file that was uploaded to group 1 when a data set was created.

When File switching is judged based on one file read by an input data stream block.
executing a
task

2. Judging an end condition (up to four conditions)

Whether an end condition is satisfied is judged for each record from the next of the start record. When the condition is
satisfied, the record is set as the end point of a section.

* When the position adjustment is set, the end record position is adjusted.

» When a position after the last record is set as the end position, the last record is set as the end point.

* When a position before the first record is set as the end position, the first record is set as the end point.

3. Extracting a section from the start to end points
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The range from the start to end points is extracted as a section based on the judgment.

4. Excluding invalid data
When an invalid section is set, a section shorter than the shortest section length and one longer than the longest section
length are excluded from the sections to be generated.

5. Numbering sections
The remaining sections are numbered in order from '1.'

EOutput section selection

Sections to be output are selected after section generation.

* When learning, only sections set as section targets are output among generated ones. The sections are renumbered when
output.

* When executing a task, all the generated sections are output.

EBuffer processing (only when performing a diagnosis)

When the previous diagnosis reached the last input record without end conditions satisfied after start conditions were
satisfied, the part is retained as a buffer. In the next diagnosis, section generation is performed by joining the buffer part to the
top part of input records.

Up to 8640 records can be retained as a buffer. An error occurs if the number of records that can be retained is exceeded.
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Section generation screen

The following shows the screen for generating sections by setting section generation conditions to extract waveform data.

Input waveform data can be checked with extracted sections overlaid; therefore, appropriate generation conditions and
sections to be output when learning can be selected.

In addition, a drawn graph can be customized by changing the y axis scale.

When setting a section generation block for the first time, the initial setting screen shown in the following section appears after
this screen is displayed:

[Z=" Page 270 Section generation (initial settings)

Window.

Perform either of the following operations:
» Double-click a placed block.
+ Right-click a placed block, and select [Open] from the right-click menu.

@ Section generation

Variable list © || input waveform graph
(N — 2
] “ . (2)
- 2
Variable n. Variable t Conversi Number o Dele 6| 05
a0
O e Timestamp
20
Datat Number
o
O opaa2 Number
[J Dpata3 Number
Datad Number e
‘Section generation Time-series standard
O oawes Number - - Record number v
O oats Number - - ~ (3)
Start condition End condition
O oar Numb
m
Conditon convergence method Condtior 9
AND - AND -
1 patag Number e B —
Section list
Condttion Setting Delete Condition setting Delete
2]
B voa st cna secton e our = Immediately after end c. '] After the start condition. ]
: s 200 200 a Position adjustment Position adjustment
Change generation Change generation end
start position position
2 201 400 200 -
Generation condition
o e 01 00 200 a Set invalid section
M Minimum section length
0 e 01 500 200 a M Maximum section length
o s 801 1000 200 a
Graph after section generation
Graph selection
o s @ || Sopermposeagran - S
= 80
60
40
20| o
o

O CcANCEL
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Displayed.items

Item

Description

(1) Variable list/Section list

The variable list and/or section list is/are displayed. (=~ Page 271 Variable list/section list)

£ (Drawing setting)

Click this to display the drawing setting screen. ([~ Page 273 Drawing settings)
The screen is closed by clicking this icon again.

(2) Input waveform graph

Line charts for waveform data before section generation are displayed.

Select a variable to be displayed from the variable list.

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.

The display is changed according to the settings of "y-axis group setting" in the drawing setting screen or "Time-series standard"
in "Section generation."

However, when a missing value (NaN) exists, the missing part is not drawn.

(3) Section generation

Set conditions to generate sections from waveform data. (==~ Page 274 Section generation (start condition/end condition/
generation condition))

(4) Graph after section
generation

Line charts for waveform data after section generation are displayed.

Select a variable and section to be displayed from the variable list/section list.

The display format can be switched by "Graph selection.”

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.
However, when a missing value (NaN) exists, the missing part is not drawn.

ESuperimposed graph

Line charts are displayed with waveform data of multiple sections overlaid.

The display is changed according to the setting of "y-axis group setting" in the drawing setting screen.

HTime-series graph

Line charts for waveform data of multiple sections are displayed in chronological order.

Arecord is excluded if it does not satisfy conditions when generating sections. In this case, it is displayed with a space.
The display is changed according to the settings of "y-axis group setting" in the drawing setting screen or "Time-series standard"
in "Section generation."
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Point/©

A graph can be zoomed in as follows by dragging the cursor on it.

2 2000

i

1.5 1500

TiAT 17 n

500 100 150

In addition, the following values can be displayed by placing the cursor. (The values can remain displayed by
clicking.)

* Input waveform graph: Value of the point closest to the cursor

» Graph after section generation: Value of the point closest to the cursor and section number

The section that includes a point clicked on the graph after section generation is highlighted on the section list.
For example, to check information on the section which has a tendency different from other sections, click the
section. The corresponding section can be found in the section list; therefore, hiding the section or disabling
the output can be performed efficiently in the list.

R
a start eme  sectone
2 201 400 200 L
3 a
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ESection generation (initial settings)
This screen appears after the section generation screen is displayed only when setting a section generation block for the first

time.

When it is set, this screen does not appear.

Window.

Section generation

Please select the initial setting method

manual setting
Generation condition
@® Automatic setting
Settings

® the section
(Q Division_AB

(O Division_BC
() Division_CD

QO DayType

If there is a flag that indicates repetition of waveform data, please selecta
variable to be a flag. If there is no appropriate variable, please select the

() Set file switching as the start / end condition of the section

Section generation

Please select the initial setting method
If there is a flag that indicates repetition of waveform data, please selecta
variable to be a flag. If there is no appropriate variable, please select the

manual setting

Generation condition

O Manual setting QO Automatic setting @® Manual setting

The section is manually set.

Use the change of the variable as the start / end condition of m CANCEL

CANCEL

Displayed.items

Item

Description

Generation condition

Select a generation condition.
« Automatic setting
« Manual setting

Settings*1

Select a start/end condition for "Automatic setting."
« Use the change of the variable as the start / end condition of the section

« Set file switching as the start / end condition of the section
When selecting "Use the change of the variable as the start / end condition of the section," category type variables except

for objective variables are listed. Therefore, select a variable that includes a value (flag) indicating the beginning of a

section from the list.
When there are no such variables, "There is no variable that can be selected." is displayed.

*1 Displayed when selecting "Automatic setting" for "Generation condition."

EStart/end condition

When selecting "Automatic setting," start and end conditions are set in the generation screen by default.

Item

Description

Start condition

« "Judge with the variable value used as a condition" is set when selecting "Use the change of the variable as the start /

end condition of the section."
« "Judgment based on file switching" is set when selecting "Set file switching as the start / end condition of the section."

End condition

"Judge immediately before the next start condition establishment" is set.

2 10 EXTENSION BLOCK SETTINGS
70 10.3 Preprocessing Category



MVariable list/section list

The lists of variables and sections are displayed.
Select a variable and section to be displayed on a graph.

A new variable can be added by converting input waveform data. In addition, a section to be output for learning can be

selected.

Window.

Variable list

Variable n
TIME
Datat
Data2
Data3
Datad
Data5
Dataé

Data7?

J 0 0 0o oo o oo

Natag

Variable t. Conversi Number o...

Timestamp

Number

Number

Number

Number

Number

Number

Number

Number

&

Dele

Section list

Start

601

801

1001

800

1000

1200

Section le

200

200

200

&

outp
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Displayed.items

Item

Description

@ (Add converted waveform)

Click this to convert and add a waveform as a new variable.
=5~ Page 273 Converting and adding a waveform

Variable list | — Explanatory variables in target data and variables added by converting waveforms are listed.

Select the checkbox of a variable to be displayed on a graph. (Up to 10 variables)

Z (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
==~ Page 56 Expanding the header

Variable name A variable name is displayed.
For a variable added by converting a waveform, the name is suffixed with the conversion type to
distinguish it from the variable before conversion.
* Moving average: (Variable name)_MA
* Derivation: (Variable name)_DC
If '(variable name)_MA' or '(variable name)_DC' exceeds 255 characters, characters in the variable
name, which is before '_MA'/'"_DC," will be deleted in order from the end to fit within 255 characters.
In addition, if '(variable name)_MA' or '(variable name)_DC' already exists, the name will be suffixed
with '_0001.' The number will be incremented if the name is still duplicate. If the suffixed name has
more than 255 characters, characters in the variable name, which is before '_MA'/'_DC," will be
deleted in order from the end to fit within 255 characters.

Variable type A variable type is displayed. (==~ Page 85 Variable types)

Conversion type For a variable added by converting a waveform, the conversion type is displayed.
For other variables, "-" is displayed.

Number of records For a variable added by converting a waveform, the number of converted records is displayed.
For other variables, "-" is displayed.

Delete Aline is deleted by clicking W (Delete).
The icon is displayed only for a variable added by converting a waveform.

Section list — Sections generated according to section generation conditions are listed.
Select the checkbox of a section to be displayed on a graph.
(Menu) Output all sections To turn ON the switches in "Output" for all sections.

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

No. A section number (number appended to extracted sections in order from '1") is displayed.
Start Information on the start of a section is displayed.
* When the section is extracted by selecting "Record number" for "Time-series standard" in "Section
generation": Start record number
* When the section is extracted by selecting a timestamp type variable for "Time-series standard" in
"Section generation": Value of the variable in the start record
==~ Page 274 Section generation (start condition/end condition/generation condition)
End Information on the end of a section is displayed.

» When the section is extracted by selecting "Record number" for "Time-series standard" in "Section
generation": End record number

* When the section is extracted by selecting a timestamp type variable for "Time-series standard" in
"Section generation": Value of the variable in the end record

== Page 274 Section generation (start condition/end condition/generation condition)

Section length

The number of records in a section is displayed.

Output

Turn the switch OFF to disable the output of a section.
The checkbox is also unselected when turning this OFF.
Disabling the output of all sections is not possible.
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EConverting and adding a waveform
The following shows the screen for performing various conversion processing for a numerical value type variable and adding

it as a new variable.

Window.

Convert and add waveform

Day -

Moving average -

2 Record

CANCEL

Displayed.items

Item Description

Variable name Select a variable to be newly added by converting a waveform.
A variable can be selected from the numerical value type variables except for objective variables.

Conversion method Select a conversion method. ([==~ Page 265 Addition of a converted waveform)
* Moving average
« Derivation

Number of records to be | Set the number of records to be converted (2 to 86400).
converted

EDrawing settings

The following shows the screen for changing the y axis scale of a graph.

When different variables are on multiple scales, dividing variables into groups enables to compare their transitions on the
same graph and to find their relations.

X
Input waveform graph [ ]
Graph after section generation [ ]

y-andis group seffing

AUTOMATIC SETTING

Displayed.items

Item Description
Target Turn this ON for a graph to set the y-axis groups.
y-axis group setting Set groups of variables to share the y axis (G1 to G4).

Variables on different scales can be overlaid by displaying variables with a close value range on the same y axis scale;
therefore, the correlation relations can be checked.

Variables are automatically divided into groups by default.

To restore the default settings after setting groups manually, click the [Automatic setting] button.”!

In addition, G1 is set for a newly selected variable.

*1  Automatic grouping is performed according to the following:
- Numerical value type variables: Selected numerical value type variables are divided into two groups evenly from the top. Therefore,
variables with odd numbers are in G1, and ones with even numbers are in G2.
- Category type variables: Selected category type variables are divided into two groups, one with only the variable on the top in the
displayed order, and one with the rest of the variables. Groups later than the ones used by numerical value type variables will be used.
For example, if G1 and G2 are used by numerical value type variables, category type variables are divided into G3 and G4.
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BSection generation (start condition/end condition/generation condition)

Conditions to generate sections from waveform data can be set.

Sections are extracted by setting start and end conditions.

Up to four conditions can be set each for the start and end conditions.

Save the conditions as settings of this block after checking that sections are generated as intended in a graph.

Window.

Time-series standard

Section generation
Record number

A
Start condition End condition
Condition convergence method Condition convergence method
AND - AND -
Condition Setting Delete Condition Setting Delete
Variable value: Changi [} Variable value: TimeCo [}
Position adjustment Position adjustment
® Change generation start ® Change generation end
position position
10 Record 10 Record
Bef .. « Bef... «
Generation condition
Set invalid section
. Minimum section length 10 Record
@ Maximum section length 100 Record

«y SECTION GENERATION
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Displayed.items

Item Description
Time-series standard Select information that becomes the time-series standard for data to generate sections from the options shown
below.

The x axis of the input waveform graph and the graph after section generation (time-series graph) is changed
according to the selected option.

* "Record number"

» Timestamp type variable in target data

A v (Enlarged display/Reduced Click either of these to enlarge or reduce the display area of this setting.
display)
Start condition | Condition Select a method for combining conditions.
End condition | convergence method * AND
*+OR

Q (Add condition)’1 Click this to add a condition to generate sections. (=~ Page 276 Start condition, Page 277 End condition)

Condition A condition set in the condition settings is displayed.
Setting Click the icon displayed in this column to set a condition. (==~ Page 276 Start condition, Page 277 End condition)
Delete Click the icon displayed in this column to delete a line.

Position adjustment Turn this ON to enable to adjust the position of the start/end record after conditions are met.
BWWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400, then select "Before" or "After."

BWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit, then select "Before" or "After."

The available numerical value range differs depending on the unit as follows:

« Second: 1 to 86400

* Minute: 1 to 60

* Hour: 1to 24

Generation Set invalid section Turn this ON to enable to set a section not to be used ("Minimum section length" or "Maximum section length")
condition among sections that meet conditions.

HWWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400.

EMWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:

« Second: 1 to 86400

* Minute: 1 to 60

« Hour: 1to 24

[Section generation] button Click this to generate sections based on the set conditions.

*1 Can be clicked when the number of conditions is less than its maximum number.

Point;3
When "Judgment based on file switching" is set for the start condition, set "Judge immediately before the next
start condition establishment" for the end condition, and do not set other start and end conditions.
When generating sections under other conditions, place a sub-section forming block the next of the block, and
form sections.

Precautions

EWhen changing an option for "Time-series standard”
The following settings return to the default:

+ "Position adjustment" of "Start condition"/"End condition"

» "Generation condition"

In addition, all the set start and end conditions are deleted.

HEWhen generating sections
When the number of generated sections exceeds 1024, data of 1024 sections is displayed in the graph after section

generation and the section list.
The output of sections that are not displayed is enabled; therefore, they are output when learning.
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EStart condition

The following shows the screen for setting a start condition to generate sections.

Start condition Start condition
Judge with the variable value used as a condition + Judgment based on file switching -

Comparison target CANCEL
TimeCode - < ~  Constant - 10

Judge at continuation for specified Start condition
. period 100 Record

Judge immediately after the end condition establishment ~
CANCEL °

m CANCEL

Displayed.items

Item Description

Judgment type Select the type of a judgment condition.

+ Judge with the variable value used as a condition™!

« Judgment based on file switching

« Judge immediately after the end condition establishment

Judgment target variable? Select a variable to be judged.
A variable can be selected from the variables other than timestamp type variables except for objective variables.

Operator/feature point'2 Select a comparison operator.

Available operators differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: <, <, >, >, =, #

« Category type variable: =, #, Changing point

Comparison target™ Select a comparison target from the following options:

« "Constant”

« Variable with the same type as a variable selected for "Judgment target variable" except for objective variables ™

Setting value™ Specify a constant value.

Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

Continuation condition™® Turn the switch ON to specify a continuation condition.

When a condition is specified, section generation starts at the timing when a variable value satisfies the condition
continuously for the set period.*6

EWWhen selecting "Record number" for "Time-series standard”

Set a record in a range of 1 to 86400.

HW\When selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
» Second: 1 to 86400

* Minute: 1 to 60

* Hour: 1to 24

*1 Cannot be selected when all the variables are of the timestamp type.

*2 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type."

*3 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type" and also selecting an option other
than "Changing point" for "Operator/feature point."

*4 Excluding a variable selected for "Judgment target variable"

*5 Displayed when selecting "Constant" for "Comparison target."

*6 For example, if the condition is 'a>1' and also the period set as a continuation condition is set to 30 records, the start condition is
satisfied when the value of 'a' is larger than '1' for 30 records continuously.
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HBEnd condition

The following shows the screen for setting an end condition to generate sections.

Window.

End condition End condition

Judge with the variable value used as a condition + Judge immediately before the next start condition establishment «
cgment farget variable omparison farg n CANCEL
TimeCode - < ~  Constant - 10

Continuation condition
Judge at continuation for specified End condition
] period 100 Record

Judge in period after the start condition establishment ~
CANCEL

100 Record

R

Displayed.items

Item Description

Judgment type Select the type of a judgment condition.

« Judge with the variable value used as a condition”

« Judge immediately before the next start condition establishment
« Judge in period after the start condition establishment

Judgment target variable? Select a variable to be judged.
A variable can be selected from the variables other than timestamp type variables except for objective variables.

Operator/feature point*2 Select a comparison operator.

Available operators differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: <, <, >, >, =, #

« Category type variable: =, #, Changing point

Comparison target*3 Select a comparison target from the following options:
« "Constant"
« Variable with the same type as a variable selected for "Judgment target variable" except for objective variables ™

Setting value™ Specify a constant value.

Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
« Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

Continuation condition Turn the switch ON to specify a continuation condition.

When a condition is specified, section generation ends at the timing when a variable value satisfies the condition
continuously for the set period.'6

HEWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400.

HW\When selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
» Second: 1 to 86400

« Minute: 1 to 60

* Hour: 1to 24

Period after start” Set a period after start.

EWWhen selecting "Record number" for "Time-series standard”

Set a record in a range of 2 to 86400.

HWWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
« Second: 2 to 86400

* Minute: 2 to 60

* Hour: 2to 24

*1 Cannot be selected when all the variables are of the timestamp type.

*2 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type."

*3 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type" and also selecting an option other
than "Changing point" for "Operator/feature point."

*4 Excluding a variable selected for "Judgment target variable"

*5 Displayed when selecting "Constant" for "Comparison target."

*6 For example, if the condition is 'a>1' and also the period set as a continuation condition is set to 30 records, the end condition is satisfied
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when the value of 'a' is larger than '1' for 30 records continuously.
*7 Displayed when selecting "Judge in period after the start condition establishment" for "Judgment type."
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Section feature generation block

A section feature generation block generates a feature from waveform data of each generated section.

Waveform data of each section is replaced with a line of feature data; therefore, it can be used as table data by connecting
feature data of all sections.

1 1
1 1
= ' ' A Q @
- : @E : ﬁ >
F— T e Randem forsst s
Section feature genemlion
The feature is generated from multiple
waveform data cut oul.
ne | @e a= W/ A= RN
. i\
3 s <[] NI B B & (%
=\ Q@ o W
Input/output specifications
Hinput
Item Description
When learning When executing a task
Input/output type Multi-data frame type
Detailed information on the type BEntire multi-data frame (number of sections) BEntire multi-data frame (number of sections)
« Number of units of data frame type data: Integer * Number of units of data frame type data: Integer
between 1 and 432000 between 1 and 43200
BEach contained data frame (data per section) BEach contained data frame (data per section)
* Number of records: Integer between 2 and 864000 » Number of records: Integer between 2 and 86400
(different per data frame) (different per data frame)
* Number of variables: Integer between 1 and 512 (same | + Number of variables: Same as the number of
in all data frames) explanatory variables used for learning (same in all data
* Type of each variable: Any types (same in all data frames)
frames) * Type of each variable: Same as the type of an
explanatory variable used for learning (same in all data
frames)
HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 432000 « Number of records: Integer between 1 and 43200
« Number of variables: Integer between 1 and 512 * Number of variables: Same as the number of
« Type of each variable: Any types explanatory variables used for learning
« Type of each variable: Same as the type of an
explanatory variable used for learning
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Operational specifications

HEWaveform feature addition
Calculation targets and types of features are set, and section lengths and waveform features are added as new variables.

Except for the section length, types that can be set differ depending on the variable type. (=5~ Page 85 Variable types)

Type

Description

Remarks

Average value

The arithmetic mean value of all elements excluding the missing values from records in each
section

Standard
deviation

The standard deviation value of all elements excluding the missing values from records in each
section

Minimum value

The minimum value of all elements excluding the missing values from records in each section

Median

The value of an element that is at 50% (50th percentile) when sorting the elements excluding the
missing values from records in each section in ascending order

Maximum value

The maximum value of all elements excluding the missing values from records in each section

Range The value obtained by subtracting the minimum value from the maximum value of each section
Kurtosis™! The kurtosis value of all elements excluding the missing values from records in each section
Skewness 2 The skewness value of all elements excluding the missing values from records in each section

Integral value

The value obtained by integrating all elements excluding the missing values from records in each
section

These types can be set only for
numerical value type variables.

Mode

The value that appears the most of all elements excluding the missing values from records in each
section

This type can be set only for
category type variables.

Starting point

The value of the first record in each section

This type can be set only for
timestamp type variables.

Section length

The value of the number of records in each section

*1  An index that shows the sharpness of the probability density function or frequency distribution of a random variable
*2  An index that shows the asymmetry of a distribution

HEOutput section selection
Features are calculated and sections to be output are selected.

* When learning, features are output for selected sections.

» When executing a task, features of all the input sections are output.
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Section feature generation screen

The following shows the screen for calculating a feature of each input section and converting waveform data into table data.

A feature to be generated from a section can be set in "Waveform feature generation."

Graphs are displayed according to the sections selected in the section list. Configure settings to generate a feature to be used
for learning and visualization while selecting a variable and feature in "Waveform feature generation."

In addition, a drawn graph can be customized by changing the y axis scale.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

@ Section feature generation

Lod
Section list Section feature graph
(1 — @ %
No. 4 start €na Section e [I w
1 1 W w 2
§
) w0 - 2o w0 0 © 5 ©
289 84 %
4 385 76 192
[}
5 517 e % Waveform feature generation _(3)
@
6 673 864 192 =
varole name ariave pe Outpt varial rame Dekte
= O oay Number Average value ~ Day_mean
[0 TimeCode Number Average value ~ TimeCode_mean
A_Area_Price Number Maximum value ~ A_Area_Price_max
[0 B_Area_Price Number Average value ~ B_Area_Price_mean
C_Area_Price Number Minimum value ~ C_Area_Price_min
[ ©_Arwa_price Number Average value ~ D_Area_Price_mean
[0 A_Area_Demana_mMwn Number Average value ~ A_Area_Demand_Mwn_mean
o R
Item Description
(1) Section list Sections are listed. (==~ Page 283 Section list)
£ (Drawing setting) Click this to display the drawing setting screen. ([~ Page 273 Drawing settings)

The screen is closed by clicking this icon again.

(2) Section feature graph Line charts that show the transition per section of each feature are displayed.

Select a section to be displayed in "Section list."

Select a variable to be displayed in "Waveform feature generation."

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.
The display is changed according to the setting of "y-axis group setting" in the drawing setting screen.
However, when a missing value (NaN) exists, the part is not drawn.

(3) Waveform feature generation Set a combination of a variable to be generated and a feature. (=~ Page 284 Waveform feature generation)

Precautions

When the number of sections to be displayed exceeds 1024, data of 1024 sections is displayed in the section feature graph
and the section list.
The output of sections that are not displayed is enabled; therefore, they are output when learning.
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Pointp

A graph can be zoomed in as follows by dragging the cursor on it.

’ ll‘lllNllllllllllluhl”

-0.51 —s00
100 150

In addition, the value of a point closest to the cursor and the section number can be displayed as follows by
placing the cursor. (They can remain displayed by clicking.)

The section that includes a point clicked on the graph is highlighted on the section list.

For example, to check information on the section which has a tendency different from other sections, click the
section. The corresponding section can be found in the section list; therefore, hiding the section or disabling
the output can be performed efficiently in the list.

—_—
] start e secione
2 201 a0 200 L
3 L)

10 EXTENSION BLOCK SETTINGS
10.3 Preprocessing Category



BSection list
The list of sections is displayed.

Select a section to be displayed on a graph.
In addition, a section to be output when learning can be selected.

Window.

Section list
[
No. start End section le..
1 1 200 200
2 201 400 200
3 401 500 200
4 601 800 200
5 801 1000 200
6 1001 1200 200
Displayed.items
Item Description
Section list — Input sections are listed.
Select the checkbox of a section to be displayed on a graph.
¢ (Menu) Output all sections To turn ON the switches in "Output" for all sections.
A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header
No. A section number (number appended to sections in target data in order from '1') is displayed.
Start Information on the start of a section is displayed.
* When the section is extracted by selecting "Record number" for "Time-series standard" in
"Section generation": Start record number
» When the section is extracted by selecting a timestamp type variable for "Time-series
standard" in "Section generation": Value of the variable in the start record
==~ Page 274 Section generation (start condition/end condition/generation condition)
End Information on the end of a section is displayed.
» When the section is extracted by selecting "Record number" for "Time-series standard" in
"Section generation": End record number
* When the section is extracted by selecting a timestamp type variable for "Time-series
standard" in "Section generation": Value of the variable in the end record
[~ Page 274 Section generation (start condition/end condition/generation condition)
Section length The number of records in a section is displayed.
Output Turn the switch OFF to disable the output of a section.
The checkbox is also unselected when turning this OFF.
Disabling the output of all sections is not possible.
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EWaveform feature generation
A feature is generated from waveform data of each section.

Any features can be generated for a section by selecting the feature for an input variable.
In addition, multiple features can be generated for one variable by adding a combination of the variable and another feature.
The eventual list is saved as the setting of this block.

Window
(-]
Waveform feature generation
(4]
Variable name Variable type Feature Qutput variable name Delete
O opay Number Average value ~ Day_mean
[J TimeCode Number Average value ~ TimeCode_mean
A_Area_Price Number Maximum value ~ A_Area_Price_max
[ B_Area_Price Number Average value ~ B_Area_Price_mean
D C_Area_Price Number Average value ~ C_Area_Price_mean
D_Area_Price Number Minimum value ~ D_Area_Price_min
[J A_Area_Demand_mMwn Number Average value ~ A_Area_Demand_MWnh_mean
Displayed.items
Item Description
0 (Add waveform feature) Click this to add a waveform feature as a new variable. (=~ Page 285 Adding a waveform
feature)
Waveform feature — Variables in target data and added variables are listed.
generation Select the checkbox of a variable to be displayed on a graph. (Up to 10 types)

A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header

Variable name A variable name is displayed.'1

Variable type A variable type is displayed. ([==~ Page 85 Variable types)

Feature Select the type of a feature. (==~ Page 280 Waveform feature addition)
Output variable name A variable name to be set when outputting the variable is displayed.

Multiple features may be used by the same variable; therefore, a variable name is suffixed with
a character string depending on the type when the variable is output.
=~ Page 285 Character string to be suffixed for each type

Delete Aline is deleted by clicking W (Delete).
The icon is displayed only for an added variable.
*1 "—"is displayed when selecting "Section length" for "Feature."
Point/@

One feature is generated for each section; therefore, records are output for the number of sections in the
section list.
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ECharacter string to be suffixed for each type
A variable name is suffixed with the following character string depending on the type of a feature.

However, the source variable name does not exist for "Section length"; therefore, its output variable name will be

"section_length."

Type Character string to be suffixed
Average value _mean
Standard deviation _std
Minimum value _min
Median _med
Maximum value _max
Range _range
Kurtosis _kurt
Skewness _skew
Integral value _integ
Mode _mode
Starting point _start

If '(variable name)(character string)' exceeds 255 characters, characters in the variable name, which is before '(character

string)," will be deleted in order from the end to fit within 255 characters.

If a variable name is duplicate with an existing variable, the name is suffixed with '_0001." If the name is still duplicate, the
number will be incremented. If the suffixed name has more than 255 characters, characters in the variable name, which is

before '(character string),' will be deleted in order from the end to fit within 255 characters.

Pointp

When calculation takes time, a name which only the above suffix is added to a variable name is displayed
temporarily. Therefore, the temporary name may be duplicate with another output variable name during the
calculation.

In addition, an output variable name is always updated to the new name according to the addition or change
of other features.

BAdding a waveform feature
The following shows the screen for adding a section length or a waveform feature for a numerical value type variable as a new

variable.
Window
Add waveform feature Add waveform feature
A-\;er;ge value v VS;C(I:OH length h¢
D’a; N . “ CANCEL
m CANCEL
Displayed.items
Item Description
Feature Select a waveform feature. (==~ Page 280 Waveform feature addition)

Variable name”’

Select a variable to be combined with a waveform feature and added as a new variable.

A variable can be selected from the numerical value type variables except for objective variables.

*1 Displayed when selecting an option other than "Section length" for "Feature."
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Sub-section forming block

A sub-section forming block divides each section of waveform data divided by a section generation block under further
conditions.

Even when a generation condition is set by a section generation condition block, sections may not be generated as intended.
Therefore, by setting further conditions and forming sub-sections, a more accurate analysis can be performed.

v

Section feature
generation

Section
generation

Sub-section
forming

E—’Vﬁ @x A 4 @~

Random forest Al output

Sub-section forming
Agenerated seclion is divided into
‘smaller sections.

Ll ARIB BEIW T A By S
e\ @ o W

By connecting multiple sub-section forming blocks, forming can be performed multiple times.

1 ]
Min Ea8 '

s v '@ ! M0
- P4 : 2% % | ;) >

1 1 Y

1 1

Section ‘Sub-section Sub-section Section feature

Data set generation 1 forming forming(001) 1 generation Randogrjofest Allottpat

Example when sub-sections forming is required

Maximum value

in the interval

l&ise part in the interval—l

Minimum value
in the interval

5 D S ¥
Interval before forming Interval after forming Interval before forming Interval after forming
Extracting a sub-interval based on the Deleting the unnecessary part under specified
maximum and minimum values in the interval conditions
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Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the type

BEntire multi-data frame (number of sections)

« Number of units of data frame type data: Integer
between 1 and 432000

WEach contained data frame (data per section)

* Number of records: Integer between 2 and 864000
(different per data frame)

* Number of variables: Integer between 1 and 512 (same
in all data frames)

* Type of each variable: Any types (same in all data
frames)

MEntire multi-data frame (number of sections)

» Number of units of data frame type data: Integer

between 1 and 43200
BEach contained data frame (data per section)

» Number of records: Integer between 2 and 86400
(different per data frame)

» Number of variables: Same as the number of
explanatory variables used for learning (same in all data
frames)

* Type of each variable: Same as the type of an
explanatory variable used for learning (same in all data
frames)

HEOutput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the type

MEntire multi-data frame
» Number of units of data frame type data: Integer
between 1 and 432000
BEach contained data frame (data per section)
* Number of records: Integer between 2 and 864000
(different per data frame)
* Number of variables: Same as the number of input
explanatory variables (same in all data frames)
* Type of each variable: Same as the type of an input
explanatory variable (same in all data frames)

MEntire multi-data frame

* Number of units of data frame type data: Integer

between 1 and 43200
BEach contained data frame (data per section)

* Number of records: Integer between 2 and 86400
(different per data frame)

* Number of variables: Same as the number of
explanatory variables used for learning (same in all data
frames)

* Type of each variable: Same as the type of an
explanatory variable used for learning (same in all data
frames)
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Operational specifications

ESub-section generation condition
Conditions are set, and input sections are divided.

1. Judging a start condition (up to four conditions)

Whether a start condition is satisfied is judged for each record from the start point of each section. When the condition is
satisfied, the record is set as the start point of forming.

» When the position adjustment is set, the forming start record position is adjusted.

» When a position before the first record is set as the start position, the first record is set as the forming start point.

2. Judging an end condition (up to four conditions)

Whether an end condition is satisfied is judged for each record from the next of the start record. When the condition is
satisfied, the record is set as the end point of forming.

* When the position adjustment is set, the forming end record position is adjusted.

+ When a position after the last record is set as the end position, the last record is set as the forming end point.

3. Forming a new section based on the start and end points

A new section is formed by either of the following methods based on the forming specification:

» Forming a range from the forming start to end points as a new section

+ Excluding a range from the forming start to end points and forming a remaining range (range from the start point of a
section to that of forming + range from the end point of forming to that of a record) as a new section

4. Excluding invalid data
When an invalid section is set, a section shorter than the shortest section length and one longer than the longest section
length are excluded from the sections to be generated.

5. Updating the section list
The section list is updated with the sections after forming. Some sections may have zero length after forming.

HEOutput section selection

Sections to be output are selected after section forming.

* When learning, sections selected among formed ones are output. The sections are renumbered when output.
* When executing a task, all the formed sections are output.
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Sub-section forming screen

The following shows the screen for forming sections by setting sub-section forming conditions and setting sections to be

output.

Appropriate sections to be output when learning can be selected by checking waveform data with formed sections overlaid in
the graph after sub-section forming while checking waveform data in the input sections in the input section graph.
In addition, a drawn graph can be customized by changing the y axis scale.

Window.

Perform either of the following operations:

» Double-click a placed block.

+ Right-click a placed block, and select [Open] from the right-click menu.

f?) Sub-section forming

Input section graph
Graph selection

Superimposed graph  ~

—(2)

Sub-section forming

Start condition
Condition convergence method
AND -

Time-series standard
Record number

Condition Setting Delete

First record of section

Position adjustment

Change forming start
position

Forming condition

Specify forming details

I Exclude the range that matches conditions and use the range that does not match conditions

Set invalid section

Variable list
[t}
(1— Ve name [P——
O e Timestamp
O opatat Number
Dataz Number
[ Dpata3 Number
Datas Number
O Dpatas Number
O Dpaws Number
O oatar Number
[0 Datas Number
Section list

6]
B8 Nt Start End Section le. out!
1 1 100 100 q
a 2 101 200 100 q
3 201 300 100 «
O s 301 400 100 4
o s a01 500 100 «
O s 501 600 100 L}
— a

2 Minimum section length

B Maximum section length

End condition

—(3)

Condition convergence method
AND -
Condition Setting Delete

Last record of section

Position adjustment
Change forming end
position

Graph after sub-section forming
Graph selection

Superimposed graph ~ ~

—4)

.
o

SO cAnCEL
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Displayed.items

Item

Description

(1) Variable list/Section list

The variable list and/or section list is/are displayed. (=~ Page 292 Variable list/section list)

£ (Drawing setting)

Click this to display the drawing setting screen. (==~ Page 273 Drawing settings)
The screen is closed by clicking this icon again.

(2) Input section graph

Line charts for waveform data before sub-section forming are displayed.

Select a variable to be displayed from the variable list.

The display format can be switched by "Graph selection.”

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.
However, when a missing value (NaN) exists, the missing part is not drawn.

ESuperimposed graph

Line charts are displayed with waveform data of multiple sections overlaid.

The display is changed according to the setting of "y-axis group setting" in the drawing setting screen.
HTime-series graph

Line charts for waveform data of multiple sections are displayed in chronological order.

Arecord is excluded if it does not satisfy conditions when generating sections. In this case, it is displayed with a
space.

The display is changed according to the settings of "y-axis group setting" in the drawing setting screen or "Time-
series standard" in "Sub-section forming."

(3) Sub-section forming

Set conditions to form each section. (==~ Page 294 Sub-section forming (start condition/end condition/forming
condition))

(4) Graph after sub-section forming

Line charts for waveform data after sub-section forming are displayed.

Select a variable and section to be displayed from the variable list/section list.

The display format can be switched by "Graph selection."

Whole data is displayed by default. The detailed transition of values can be checked by zooming in the graph.
However, when a missing value (NaN) exists, the missing part is not drawn.

BSuperimposed graph

Line charts are displayed with waveform data of multiple sections overlaid.

The display is changed according to the setting of "y-axis group setting" in the drawing setting screen.
HTime-series graph

Line charts for waveform data of multiple sections are displayed in chronological order.

Arecord is excluded if it does not satisfy conditions when generating sections or forming sub-sections. In this
case, it is displayed with a space.

The display is changed according to the settings of "y-axis group setting" in the drawing setting screen or "Time-
series standard" in "Sub-section forming."
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Pointp

A graph can be zoomed in as follows by dragging the cursor on it.

2 2000

’ ll‘lllNllllllllllluhl”

-0.51 —s00
100 150

In addition, the value of a point closest to the cursor and the section number can be displayed as follows by
placing the cursor. (They can remain displayed by clicking.)

200 400 600 800 1000

The section that includes a point clicked on the graph after sub-section forming is highlighted on the section
list.

For example, to check information on the section which has a tendency different from other sections, click the
section. The corresponding section can be found in the section list; therefore, hiding the section or disabling
the output can be performed efficiently in the list.

apv_in
a start eme secone
2 201 400 200 L
3 a
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EVariable list/section list
The lists of variables and sections are displayed.

Select a variable and section to be displayed on a graph.

In addition, a section to be output when learning can be selected.

Variable list Section lst
2] &
Variable name Variable type = No. 1 Start End Section le. Out
O e Timestamp 4 4 100 100
Datal Number
a 2 101 200 100
O Dpate2 Number
[] Dpaas Number 3 201 200 100
Datad Number O 01 100 100
O Dpates Number
5 401 500 100
[] Daias Number
O Dpatar Number O s 501 600 100
O Dates Number — M
3
Item Description
Variable list — Explanatory variables in target data are listed.

Select the checkbox of a variable to be displayed on a graph. (Up to 10 types)

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header

Variable name

A variable name is displayed.

Variable type

A variable type is displayed.
=~ Page 85 Variable types
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Item

Description

Section list

Input sections are listed by default.
After sub-section forming, sections formed according to conditions are listed.
Select the checkbox of a section to be displayed on a graph.

i (Menu) Output all sections

To turn ON the switches in "Output” for all sections.

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header

An input section number is displayed.
Even when a section no longer exists after forming, the section is displayed as it is with zero
length.

Start

Information on the start of a section is displayed.

* When the section is extracted by selecting "Record number" for "Time-series standard" in "Sub-
section forming": Start record number

» When the section is extracted by selecting a timestamp type variable for "Time-series standard"
in "Sub-section forming": Value of the variable in the start record

=~ Page 294 Sub-section forming (start condition/end condition/forming condition)

"-" is displayed for a section that no longer exists after forming.

End

Information on the end of a section is displayed.

» When the section is extracted by selecting "Record number" for "Time-series standard" in "Sub-
section forming": End record number

» When the section is extracted by selecting a timestamp type variable for "Time-series standard"
in "Sub-section forming": Value of the variable in the end record

==~ Page 294 Sub-section forming (start condition/end condition/forming condition)

"-" is displayed for a section that no longer exists after forming.

Section length

The number of records in a section is displayed.

Output

Turn the switch OFF to disable the output of a section.
The checkbox is also unselected when turning this OFF.
Disabling the output of all sections is not possible.
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BSub-section forming (start condition/end condition/forming condition)

Conditions to form each section can be set.

Sections are formed by setting start and end conditions.

Up to four conditions can be set each for the start and end conditions.

Save the conditions as settings of this block after checking that sections are formed as intended in a graph.

Window.

Sub-section forming Time-series standard

Record number -
~
Start condition End condition
Condition cor Condition convergence method
AND - AND -
Condition Setting Delete Condition Setting Delete
First record of section i Last record of section e i
Position adjustment Position adjustment
. Change forming . Change forming
start position end position
10 Record 1000 Record
Bef... - Bef... ~

Forming condition

y forming details
. Exclude the range that matches conditions and use the range that does not match conditions

Set invalid section
@ Vinimum section length 10 Record
. Maximum section length 100 Record

s SUB-SECTION FORMING
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Displayed.items

Item Description
Time-series standard Select information that becomes the time-series standard for data to form sub-sections from the options shown
below.

The x axis of the input waveform graph (time-series graph) and the graph after sub-section forming (time-series
graph) is changed according to the selected option.

* "Record number"

» Timestamp type variable in target data

A v (Enlarged display/Reduced Click either of these to enlarge or reduce the display area of this setting.
display)
Start condition | Condition Select a method for combining conditions.
End condition | convergence method * AND
*+OR

Q (Add condition)’1 Click this to add a condition to form sub-sections. (==~ Page 296 Start condition, ==~ Page 297 End condition)

Condition A condition set in the condition settings is displayed.
Setting Click the icon displayed in this column to set a condition. ([==~ Page 296 Start condition, ==~ Page 297 End condition)
Delete Click the icon displayed in this column to delete a line.

Position adjustment Turn this ON to enable to adjust the position of the start/end record after conditions are met.
HEWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400, then select "Before" or "After."

BWWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit, then select "Before" or "After."

The available numerical value range differs depending on the unit as follows:

« Second: 1 to 86400

* Minute: 1 to 60

* Hour: 1to 24

Forming Specify forming Turn this ON to exclude the range that meet conditions and use the range that does not meet the conditions.
condition details
Set invalid section Turn this ON to enable to set a section not to be used ("Minimum section length" or "Maximum section length")

among sections that meet conditions.

BWWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400.

BMWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
« Second: 1 to 86400

* Minute: 1 to 60

* Hour: 1to 24

[Sub-section forming] button Click this to form sections based on the set conditions.

*1  Can be clicked when the number of conditions is less than its maximum number.

Precautions

EWhen changing an option for "Time-series standard”
The following settings return to the default:

+ "Position adjustment" of "Start condition"/"End condition"
* "Forming condition"
In addition, all the set start and end conditions are deleted.

EWhen forming sub-sections
When the number of formed sections exceeds 1024, data of 1024 sections is displayed in the graph after sub-section forming

and the section list.
The output of sections that are not displayed is enabled; therefore, they are output when learning.
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EStart condition

The following shows the screen for setting a start condition to form sub-sections.

Window.

Start condition Start condition

Judge with the variable value used as a condition « Judge at the first record of section ~

eature pont Setna vee n CANCEL
10

Data1 - < - Constant -

Continuation condition

Judge at continuation for specified

period 100 Record
“ CANCEL
Displayed.items
Item Description
Judgment type Select the type of a judgment condition.

+ Judge with the variable value used as a condition™!
« Judge at the first record of section

Judgment target variable? Select a variable to be judged.
A variable can be selected from the variables other than timestamp type variables except for objective variables.

Operator/feature point'2 Select a comparison operator.
Available operators differ depending on the type of a variable selected for "Judgment target variable."
» Numerical value type variable: <, <, >, 2, =, #, Maximum number, Minimum number

« Category type variable: =, #, Changing point

Comparison target™ Select a comparison target from the following options:
« "Constant”

« Variable with the same type as a variable selected for "Judgment target variable" except for objective variables ™

Setting value™ Specify a constant value.

Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

Continuation condition™® Turn the switch ON to specify a continuation condition.
When a condition is specified, sub-section forming starts at the timing when a variable value satisfies the condition
continuously for the set period.*6
EWWhen selecting "Record number" for "Time-series standard”
Set a record in a range of 1 to 86400.
HW\When selecting a timestamp type variable for "Time-series standard"
Set a numerical value and a unit.
The available numerical value range differs depending on the unit as follows:
* Second: 1 to 86400
* Minute: 1 to 60
* Hour: 1to 24

*1 Cannot be selected when all the variables are of the timestamp type.

*2 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type."

*3 Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type" and also selecting an option other
than "Maximum value," "Minimum value," and "Changing point" for "Operator/feature point."

*4 Excluding a variable selected for "Judgment target variable"

*5 Displayed when selecting "Constant" for "Comparison target."

*6 For example, if the condition is 'a>1' and also the period set as a continuation condition is set to 30 records, the start condition is
satisfied when the value of 'a' is larger than '1' for 30 records continuously.
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HBEnd condition

The following shows the screen for setting an end condition to form sub-sections.

Window.

End condition

End condition

Judge with the variable value used as a condition « Judge at the last record of section ~

Data1 v =

1

Comparisen targe cnELe “ CANCEL
~  Constant h 10

Continuation condition -
Judge at continuation for specified End condition
® period 100 Record
Judgment type
Judge in period after the start condition establishment ~
CANCEL
“ Period after start
200 Record
n CANCEL
Displayed.items
Item Description
Judgment type Select the type of a judgment condition.

« Judge with the variable value used as a condition”
« Judge at the last record of section
« Judge in period after the start condition establishment

Judgment target variable™

Select a variable to be judged.
A variable can be selected from the variables other than timestamp type variables except for objective variables.

Operator/feature point*2

Select a comparison operator.

Available operators differ depending on the type of a variable selected for "Judgment target variable."
« Numerical value type variable: <, <, >, >, =, #, Maximum number, Minimum number

« Category type variable: =, #, Changing point

Comparison target*3

Select a comparison target from the following options:
« "Constant"

« Variable with the same type as a variable selected for "Judgment target variable" except for objective variables ™

Setting value™

Specify a constant value.

Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

Continuation condition®

Turn the switch ON to specify a continuation condition.

When a condition is specified, sub-section forming ends at the timing when a variable value satisfies the condition
continuously for the set period.'6

HEWhen selecting "Record number" for "Time-series standard"

Set a record in a range of 1 to 86400.

HW\When selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
» Second: 1 to 86400

« Minute: 1 to 60

* Hour: 1to 24

Period after start”

Set a period after start.

EWWhen selecting "Record number" for "Time-series standard”

Set a record in a range of 2 to 86400.

HWWhen selecting a timestamp type variable for "Time-series standard"

Set a numerical value and a unit.

The available numerical value range differs depending on the unit as follows:
« Second: 2 to 86400

* Minute: 2 to 60

* Hour: 2to 24
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*1
*2
*3
*4
*5
*6

*7

Cannot be selected when all the variables are of the timestamp type.

Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type."

Displayed when selecting "Judge with the variable value used as a condition" for "Judgment type" and also selecting an option other
than "Maximum value," "Minimum value," and "Changing point" for "Operator/feature point."

Excluding a variable selected for "Judgment target variable"

Displayed when selecting "Constant" for "Comparison target."

For example, if the condition is 'a>1" and also the period set as a continuation condition is set to 30 records, the end condition is satisfied
when the value of 'a' is larger than '1' for 30 records continuously.

Displayed when selecting "Judge in period after the start condition establishment” for "Judgment type."
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Date and time encoding block

A date and time encoding block preprocesses a timestamp type variable by being placed between a data set block and a
block of the analysis method category.

Information such as year and date is extracted from a variable of date and time information included in data, and added as

new features.

For example, accuracy may be improved by adding the following information as features: time information in the case where

the operating status of devices is different in the morning and at night, day-of-the-week information in the case where it is
better to distinguish weekends from weekdays, etc.

[((

Data set

[+]-]
1]

[N

Date and time:

et et

5 669

encoding Random forest

Date and time encoding
Information such as date and fime is
extracted from the time stamp and added
as anew feature._

@@ @X 7 %

v

g W
N @ o W

Input/output specifications

@->

Al output

@

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

« Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

« Number of variables: Number of input variables +
number of added variables

 Type of each variable: Numerical value for an added
variable, same as the type of an input variable for
others

« Number of records: Same as the number of input

records

* Number of variables: Same as the number of variables
for learning

« Type of each variable: Same as the variable type for
learning
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Operational specifications

Date and time information of a selected timestamp type variable is extracted by a specified conversion method.

[Ex]

When selecting "Year," "Day," and "Day of week" in value conversion

Date and time Date and time DT_year DT_day DT_dow
2022/1/24 12:34:56 2022/1/24 12:34:56 2022 24 0
2022/1/24 14:34:56 |:> 2022/1/24 14:34:56 2022 24 0
2022/1/24 16:34:56 2022/1/24 16:34:56 2022 24 0
2022/1/24 18:34:56 | Date and time encoding | 2022/1/24 18:34:56 2022 24 0
2022/1/24 20:34:56 2022/1/24 20:34:56 2022 24 0
2022/1/24 22:34:56 2022/1/24 22:34:56 2022 24 0
2022/1/25 00:34:56 2022/1/25 00:34:56 2022 25 1
2022/1/25 02:34:56 2022/1/25 02:34:56 2022 25 1
2022/1/25 04:34:56 2022/1/25 04:34:56 2022 25 1

When selecting "Day" and "Hour" in sin/cos conversion

Date and time Date and time DT_day_sin DT_day_cos DT_hour_sin DT_hour_cos
2022/1/24 12:34:56 2022/1/24 12:34:56 | -0.9884938868 | 0.1512608202 0 -1
2022/1/24 14:34:56 |:> 2022/1/24 14:34:56 | -0.9884938868 | 0.1512608202 -0.5 -0.8660254038
2022/1/24 16:34:56 2022/1/24 16:34:56 | -0.9884938868 | 0.1512608202 | -0.8660254038 -0.5
2022/1/24 18:34:56 | Date and time encoding | 2022/1/24 18:34:56 | -0.9884938868 | 0.1512608202 -1 0
2022/1/24 20:34:56 2022/1/24 20:34:56 | -0.9884938868 | 0.1512608202 | -0.8660254038 -0.5
2022/1/24 22:34:56 2022/1/24 22:34:56 | -0.9884938868 | 0.1512608202 -0.5 0.8660254038
2022/1/25 00:34:56 2022/1/25 00:34:56 | -0.9377556517 | 0.3472957495 0 1
2022/1/25 02:34:56 2022/1/25 02:34:56 | -0.9377556517 | 0.3472957495 0.5 0.8660254038
2022/1/25 04:34:56 2022/1/25 04:34:56 | -0.9377556517 | 0.3472957495 | 0.8660254038 0.5

HMFeature of each conversion method

Conversion method

Feature

Value conversion

numbers furthest apart.

Time information is handled as it is as a value; therefore the values can be intuitive to use. However, they are converted as the

For example, December and January which are close in time are converted into 12" and '1.
In addition, for days of the week, Monday to Sunday are converted into numerical values of '0' to '6.'

sin/cos conversion

However, two variables are required for converting each variable.

different tendency.

Time information can be converted into values showing that December and January are close by considering the periodicity.

In addition, sin/cos conversion is not performed for days of the week because they have a periodicity but each of them shows a

HProcessing of each conversion method

Conversion method

Processing

Processing
(When a variable to be converted is a
missing value)

Value conversion

Date and time information is extracted directly as the numerical value type,
and it is added as a new feature.

A missing value remains after conversion.

sin/cos conversion

sin/cos conversion is performed with the following expressions, where 'x;'
represents a value for the data number 't' and 'T' represents a cycle, then
new features are added.

x§m = sin(2mx, /T)

x£%° = cos(2mx,/T)
This is to add features that consider a periodicity of data and time
information. For a cycle 'T,' the following values are set for each unit of date
and time information:

Month: T =12, day: T = 31, hour: T = 24, minute/second: T = 60

A missing value remains after conversion.
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EDate and time types to be extracted and naming rule of each conversion method

Conversion method

Date and time type
to be extracted

Naming rule

Value conversion Year (Target variable name)_year
Month (Target variable name)_month
Day (Target variable name)_day
Hour (Target variable name)_hour
Minute (Target variable name)_minute
Second (Target variable name)_second
Day of week (Target variable name)_dow*1
sin/cos conversion Month * (Target variable name)_month_sin
« (Target variable name)_month_cos
Day « (Target variable name)_day_sin
« (Target variable name)_day_cos
Hour « (Target variable name)_hour_sin
« (Target variable name)_hour_cos
Minute « (Target variable name)_minute_sin
« (Target variable name)_minute_cos
Second « (Target variable name)_second_sin

« (Target variable name)_second_cos

*1 dow: day of week
If a suffixed variable name is duplicate with an existing variable, the name will be suffixed with '_001." (The number will be

incremented if the name is still duplicate.)

If a suffixed variable name has more than 255 characters, characters in the variable name, which is before ' _001," will be

deleted in order from the end to fit within 255 characters in total.
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Date and time encoding screen

The following shows the screen for displaying the list of added date and time encoding settings.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Date and time encoding

Variable name Conversion target Setting Delete

Timestamp ‘YYear, Month, Day, Hour, Minut s ]

-

Displayed.items

Item Description

0 (Add) Click this to add a date and time encoding setting. ([~ Page 303 Settings)

Variable name The name of a variable is displayed.

Conversion target A date and time type to be extracted is displayed. (=~ Page 301 Date and time types to be extracted and naming rule of

each conversion method)

Setting Click the icon displayed in this column to change settings for date and time encoding. (==~ Page 303 Settings)

Delete Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for setting a target variable of date and time encoding, a date and time type to be extracted,

and a conversion method.

Value conversion

Value conversion

Value conversion

Value conversion

Window

Setting

e -
Type Conversion method
Year Value conversion
Month
Day
Hour Value conversion
Minute
Second
Day of week Value conversion

-

Displayed.items

Item

Description

Variable name

Select a variable to be processed.
A timestamp type variable can be selected among the variables in an input data frame.

Type

Set the type of date and time to be extracted.
For available types, refer to the following:
=5~ Page 301 Date and time types to be extracted and naming rule of each conversion method

Conversion method

Select a conversion method. (=5~ Page 300 Feature of each conversion method)
Available methods differ depending on the date and time type.
[~ Page 301 Date and time types to be extracted and naming rule of each conversion method

Point}S

When selecting and setting a variable in which a date and time encoding has already been set, the old setting

will be deleted when adding a new setting.

[=5~ Page 302 Date and time encoding screen
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Category encoding block

A category encoding block preprocesses a category type variable by being placed between a data set block and a block of the

analysis method category.

A category type variable in data is converted into a numerical value type variable that can be used by an analysis method.
For example, information such as on a manufacturing material can be used to learn an analysis method by converting the

information from character strin

gs to numerical values.

()

[({

Data set

L\

Random forest

N

Category
encoding

‘Category encoding

A category fype variable is converted to

]

the numerical type.

I

ﬁ\éj}%{(u@]@@Xw@u@

o\ @ h W

Input/output specifications

&>

Al output

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

« Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

« Number of variables: Number of input variables +
number of added variables™’

« Type of each variable: Numerical value for an added
variable, same as the type of an input variable for
others

* Number of records: Same as the number of input
records

* Number of variables: Same as the number of variables
for learning

* Type of each variable: Same as the variable type for
learning

*1 Differs depending on the conversion method.
5~ Page 305 Operational specifications
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Operational specifications

A selected category type variable is converted into a numerical value type variable by a specified conversion method.

However, the converted category type variable will be deleted and not output.

[Ex]

Product

Door

Arm
Cube
Body
Cube

Arm

Arm

Arm Category encoding

Product_enc
0

OIN|[=|N|O|O|w|—~

HMFeature of each conversion method

Conversion method

Feature

One-hot encoding

The most common conversion method that creates a binary variable (dummy variable), which takes '0' or '1,' to indicate
whether a certain level is present for each level.

Abinary variable can represent not the magnitude of a value but the absence/presence with 0 or 1. However, the
number of variables with little information becomes large as the number of levels becomes large. In this case, negative
effects such as increases in calculation time and required memory appear.

Target encoding

A method that converts a category type variable by using information of an objective variable. Information of the
objective variable on each level can be included; therefore, an effective feature may be acquired.

However, note that learning data may be over-learned when the number of levels is large or when data amount is
small.

Label encoding

A simple conversion method that assigns a numerical value to each level. The number of variables does not change
after conversion; therefore, this is the most standard method when using a decision tree analysis method.

However, a numerical value has no meaning in its magnitude because it is simply assigned in order.

In methods other than decision tree analysis methods, an incorrect learning result may be acquired. For example,
'category B ('1' is assigned after conversion) is larger than category A ('0' is assigned after conversion).'

Count encoding

A conversion method that counts the number of appearances of each level and converts the number into an
appearance frequency by dividing the number by the number of appearances of all levels.

As in label encoding, the number of variables does not change after conversion. This method can give a converted
numerical value itself the meaning of 'appearance frequency.'

HProcessing of each conversion method

» One-hot encoding

When learning

When executing a task

A dummy variable indicating each level is added, and it is converted into the Same as when learning
following numerical values:

« Absence: 0 Product Product_1 [Product 2 [Product_3 | Product_4
* Presence: 1 Door 0 0 1 0
When the number of levels is less than the specified number of variables after Cube 0 0 0 1
conversion, '0' is set for the remaining dummy variables. Body ::> 0 1 0 0
When the number of levels is more than the specified number of variables Arm 1 0 0 0
after conversion, dummy variables for levels are converted for 'number of Edge 0 0 0 0

variables after conversion - 1' in descending order of the number of records,
then all the remaining levels are aggregated into one dummy variable.

Product Product_1 | Product_2 [ Product_3 | Product_4
Arm 1 0 0 0
Body 0 1 0 0
Door 0 0 1 0
Arm 1 0 0 0
Arm |:|,> 1 0 0 0
Cube 0 0 0 1
Body 0 1 0 0
Cube 0 0 0 1
Arm 1 0 0 0
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« Target encoding (regression) (when an objective variable is of the numerical value type)

When learning When executing a task
An average value is calculated for the objective variable of a record including | An objective variable of each level is converted into its average value
each level, and the variable is converted into the average value. calculated when learning.

Product Target Product_enc| Target Product Product_enc
Arm 100 85 100 Door 70
Body 50 55 50 Cube :> 135
Door 70 70 70 Body 55
Arm 110 :(> 85 110 Arm 85
Arm 80 85 80 Edge 87.78
Cube 150 135 150
Body 60 55 60
Cube 120 135 120
Arm 50 85 50

 Target encoding (classification) (when an objective variable is of the category type)

When learning When executing a task

A variable is added for each level of an objective variable, and it is converted | Same as when learning
into a value indicating the rate occupied by each target level (appearance

frequency). Product Product_1|Product_2|Product_3
When the number of levels is less than the specified number of variables after Door 0 0 1.00
conversion, '0' is set for the remaining variables. Cube 0.50 0.50 0
When the number of levels is more than the specified number of variables Body :(> 0.50 0 0.50
after conversion, levels are randomly selected for the specified number and Arm 0.25 0.50 0.25
converted. Edge 0.33 0.33 0.33
Product | Target Product_1|Product_2|Product_3| Target

Arm Factor 2 0.25 0.50 0.25 | Factor 2

Body [Factor 1 0.50 0 0.50 | Factor 1

Door | Factor 3 0 0 1.00 |Factor3

Arm Factor 3 :(> 0.25 0.50 0.25 | Factor 3
Arm Factor 2 0.25 0.50 0.25 Factor 2

Cube |Factor 1 0.50 0.50 0 Factor 1
Body [Factor 3 0.50 0 0.50 | Factor3
Cube |Factor 2 0.50 0.50 0 Factor 2
Arm Factor 1 0.25 0.50 0.25 | Factor1

(07 [@7 [&7

(1) Rate occupied by each level of 'Product' in factor 1.
» Arm: 1 record/4 records (25%)

* Body: 1 record/2 records (50%)

* Cube: 1 record/2 records (50%)

* Door: 0 records/1 record (0%)

(2) Rate occupied by each level of 'Product’ in factor 2.
» Arm: 2 records/4 records (50%)

* Body: 0 records/2 records (0%)

* Cube: 1 record/2 records (50%)

* Door: 0 records/1 record (0%)

(3) Rate occupied by each level of 'Product' in factor 3.
* Arm: 1 record/4 records (25%)

» Body: 1 record/2 records (50%)

» Cube: 0 records/2 records (0%)

* Door: 1 record/1 record (100%)
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* Label encoding

When learning

When executing a task

Each level is converted by assigning an integer value in order from '1.'

Product Product_enc

Arm 1

Door

Arm

Body

Arm

Cube

Body

Cube

= |BDIN | (=2 ]|=wN

Arm

Product
Door
Cube
Body
Arm
Edge

=>

Product_enc

Each level is converted into an integer value assigned when learning.

» Count encoding

When learning

When executing a task

The number of records including each level is counted, and it is converted into
the occupation rate (appearance frequency) by dividing the number by the

number of appearances of all levels.

Product Product_enc
Arm 0.44
Body 0.22
Door 0.12
Arm 0.44
Arm ::> 0.44
Cube 0.22
Body 0.22
Cube 0.22
Arm 0.44

learning.
Product Product_enc
Door 0.12
Cube :(> 0.22
Body 0.22
Arm 0.44
Edge 0

Each level is converted into a value indicating its rate calculated when

HProcessing of each conversion method (under specific conditions)

Conversion method

Processing

When a variable to be
converted is a
missing value

When learning

(When an objective
variable includes a
missing value, 'inf," or
'-inf")

When learning
(When a level of a
variable to be
converted has only
one record)

When executing a
task

(When a level that did
not exist when
learning exists)

One-hot encoding

All dummy variables are
converted into 'absence: 0.'

All dummy variables are
converted into 'absence: 0.'

Target encoding (regression)

The missing value is
converted into the average
value of all objective
variables.

The missing value, 'inf," and
"-inf' are not included when
calculating an average
value. If only these values
exist, they are converted
into missing values.

The level is converted into
the average value of all
objective variables.

The level is converted into
the average value of all
objective variables.

Target encoding (classification)

Label encoding

Count encoding

The missing value is
treated as one of the levels.

Each level of an objective
variable is converted into
the average value of all.

Each level of an objective
variable is converted into
the average value of all.

* When the level that did
not exist when learning is
not a missing value: It is
converted into '-1.'

* When the level that did
not exist when learning is
a missing value: It is
converted into '-2.'

The level is converted into
0
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ENaming rule after conversion

Conversion method Naming rule

One-hot encoding (Target variable name)_1, (target variable name)_2, (target variable name)_3, ...
Variables are created for the specified number of variables after conversion.

Target encoding (regression) (Target variable name)_enc

Target encoding (classification) (Target variable name)_1, (target variable name)_2, (target variable name)_3, ...
Variables are created for the specified number of variables after conversion.

Label encoding (Target variable name)_enc

Count encoding (Target variable name)_enc

If a suffixed variable name is duplicate with an existing variable, the name will be suffixed with '_001." (The number will be
incremented if the name is still duplicate.)

If a suffixed variable name has more than 255 characters, characters in the variable name, which is before ' _001," will be
deleted in order from the end to fit within 255 characters in total.
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Category encoding screen

The following shows the screen for displaying the list of added category encoding settings.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Category encoding
©
Variable name Conversion method Setting Delete
D One-hot encoding [}
m CANCEL
Displayed.items
Item Description
0 (Add) Click this to add a category encoding setting. (==~ Page 310 Settings)

Variable name

The name of a variable is displayed.

Conversion method

A conversion method of category encoding is displayed. (==~ Page 305 Feature of each conversion method)

Setting

Click the icon displayed in this column to change settings for category encoding. (=~ Page 310 Settings)

Delete

Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for setting a target variable for category encoding and a conversion method.

Window.

Setting

Division_AB -

One-hot encoding -

“ CANCEL

Displayed.items

Item Description

Variable name Select a variable to be processed.
A variable can be selected from the category type variables in the input data frame except for objective variables.

Conversion method Select a conversion method. (==~ Page 305 Feature of each conversion method)

Number of variables after conversion | Set the number of variables after conversion (2 to 100) in the following cases:
* When "One-hot encoding" is selected for "Conversion method"
* When "Target encoding" is selected for "Conversion method" and an objective variable is of the category type.

Pointp

When selecting and setting a variable in which a category encoding has already been set, a old setting will be
deleted when adding a new setting.
[=5~ Page 309 Category encoding screen
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Add category statistic block

An add category statistic block adds a new variable by being placed between a data set block and a block of the analysis

method category.

A statistic of a numerical value type variable is calculated for each level of a category type variable and added as a new

variable.

Improvement in accuracy can be expected by adding data with different tendencies as features for each category level.

[((

Data set

e

Add category

statistic Random forest

@->

Al output

Add category statistic
Anew fealure is created by combining
the category variable and numerical

variable.

Input/output specifications

@

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

« Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

« Number of variables: Number of input variables +
number of added variables

« Type of each variable: Numerical value for an added
variable, same as the type of an input variable for
others

* Number of records: Same as the number of input
records

* Number of variables: Same as the number of variables
for learning

« Type of each variable: Same as the variable type for
learning
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Operational specifications

Specified statistics of selected category and numerical value type variables are calculated and added as new variables.

[Ex]

When selecting "Maximum value" and "Standard deviation"

Area Amount Area Amount Area_Amount_max | Area_Amount_std

Aichi 100 Aichi 100 130 16.99

Brazil 1100 |::> Brazil 1100 1200 50
Dominica 23 Dominica 23 23 0

Aichi 90 Adding category Aichi 90 130 16.99

Aichi 130 features Aichi 130 130 16.99

Cuba 400 Cuba 400 400 25

Brazil 1200 Brazil 1200 1200 50

Cuba 350 Cuba 350 400 25

Aichi 110 Aichi 110 130 16.99

HProcessing of each statistic

Statistic

Processing

When learning

When executing a task

Average value

The average value of each level is calculated and added

The average value of target numerical value variables of

as a new variable. each level calculated when learning is added.

The standard deviation of target numerical value variables
of each level calculated when learning is added.

The standard deviation of each level is calculated and
added as a new variable.

Standard deviation

The minimum value of target numerical value variables of
each level calculated when learning is added.

The minimum value of each level is added as a new
variable.

Minimum value

The median of target numerical value variables of each
level calculated when learning is added.

The median of each level is calculated and added as a
new variable.

Median

The maximum value of target numerical value variables of
each level calculated when learning is added.

The maximum value of each variable is added as a new
variable.

Maximum value

HProcessing of each statistic (under specific conditions)

Statistic Processing

When a category variable to
be converted includes a
missing value

When learning

(When a numerical value
variable to calculate a
statistic includes a
missing value, 'inf,’ or '-
inf')

When executing a task
(When a level that did not exist
when learning exists)

Average value

The missing value is treated as one
of the levels.

Standard deviation

The missing value, 'inf," and -inf'
are not included in calculation. If
only these values exist, they are

The level is converted into the average value
of all the target numerical value variables.

The level is converted into the standard

converted into missing values. deviation of all the target numerical value

variables.

The level is converted into the minimum
value of all the target numerical value
variables.

Minimum value

The level is converted into the median of all
the target numerical value variables.

Median

The level is converted into the maximum
value of all the target numerical value
variables.

Maximum value

ENaming rule after conversion

Statistic Naming rule

Average value (Target category variable name)_(target numerical value variable name)_mean

Standard deviation (Target category variable name)_(target numerical value variable name)_std

Minimum value (Target category variable name)_(target numerical value variable name)_min

Median (Target category variable name)_(target numerical value variable name)_med

Maximum value (Target category variable name)_(target numerical value variable name)_max
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If a suffixed variable name is duplicate with an existing variable, the name will be suffixed with '_001.' (The number will be
incremented if the name is still duplicate.)

If a suffixed variable name has more than 255 characters, characters in the variable name, which is before ' _001," will be
deleted in order from the end to fit within 255 characters in total.
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Add category statistic screen

The following shows the screen for displaying the list of added category statistic addition settings.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Add category statistic

Category variabl.. Numerical variable . Statistic Setting Delete

D Data2 Average value, Standa

“ CANCEL

Displayed.items

Item Description

0 (Add) Click this to add a category statistic. ((==~ Page 315 Settings)

Category variable name The name of a category variable is displayed.

Numerical variable name The name of a numerical value variable is displayed.

Statistic A statistic type is displayed. (==~ Page 312 Processing of each statistic)

Setting Click the icon displayed in this column to change settings for adding a category statistic. (== Page 315 Settings)
Delete Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for combining a category type variable and numerical value type variable and setting the type
of a statistic to be calculated by using the combination.

Window.

Setting

Division_AB -

oz
s 5

< 3
“

<]

Type

<]

Average value

<]

Standard deviation

8

Maximum value

<]

Median

a

Minimum value

.

Displayed.items

Item Description

Category variable name Select a category type variable to be processed.
A variable can be selected from the category type variables in the input data frame except for objective
variables.

Numerical variable name Select a numerical value type variable to be processed.
A numerical value type variable can be selected among the variables in an input data frame.

Type Select the checkbox of a statistic type to be used. (== Page 312 Processing of each statistic)

Point;§

If a setting for the combination of selected category and numerical value type variables is already in the list,
the old setting will be deleted when adding a new setting for the combination.
[=5~ Page 314 Add category statistic screen
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Variable deletion block

A variable deletion block deletes specified explanatory variables from a data frame.
An Al can analyze data and unnecessary variables can be specified automatically.
In particular, use this block to delete the following variables:

* Variables that are used for processing a data set but not for learning
* Variables that are not useful for learning such as IDs assigned to records in order

+ Either variable from the combination of variables with correlation coefficient '1' or '-1'

o Ml g 1 .

s —p—w—e
% [+
g 3] ﬁ vy @ﬁ @x @1@

Input/output specifications

<
;i)

Variable deletion
The specified variable will be deleted.
“%] RAE
o

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 512
« Type of each variable: Any types

« Number of records: Integer between 1 and 86400

* Number of variables: Same as the number of input
variables used for learning

« Type of each variable: Same as the type of an input
variable used for learning

EOutput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Same as the number of input
records

« Number of variables: Number of input variables -
number of deleted variables
« Type of each variable: Same as the input variable type

* Number of records: Same as the number of input
records

« Number of variables: Same as the number of variables
for learning

« Type of each variable: Same as the variable type for
learning
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Operational specifications

Explanatory variables for which the "Delete / hold" switch is turned OFF in the variable deletion screen are deleted, and a data
frame is output. (=5~ Page 318 Variable deletion screen)
Explanatory variables of all types can be processed.

[Ex]

When not outputting 'Equipment No.," 'Inspected part,' and 'Measurement date and time'

Equipment No.|Inspected part|Measurement date and time[Measured value| Temperature Measured value| Temperature
4 Resin disk | 2021-06-01T01:47:00 117 22 117 22
4 Resin disk | 2021-06-01T01:48:00 1.24 22 1.24 22
1 Resin disk | 2021-06-01T01:50:00 1.67 22 |:,|> 1.67 22
1 Resin disk | 2021-06-01T01:53:00 1.6 22 1.6 22
3 Resin disk | 2021-06-01T13:11:00 1.24 22 . . 1.24 22
3 Resin disk | 2021-06-01713:12:00 | 1.1 22 Deleting variables 1.11 22
3 Resin disk | 2021-06-01T13:12:00 1.3 22 1.3 22
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Variable deletion screen

The following shows the screen for selecting whether to hold or delete each explanatory variable included in the input.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Variable deletion
(2]

Variable name Delete / hold

Cement (component 1)(kg in 2 m*3mixture) ®

Blast Furnace Slag (component 2)(kg in a m*. .

Fly Ash (component 3)(kg in @ m"3mixture) .

‘Water (component 4)(kg in a m*3mixture) .

Superplasticizer (component 5)(kg in a m*3mi ®

Coarse Aggregate (component 6)(kg in a m*3. .

Fine Aggregate (component 7)(kg in a m"3mix.. . -

CANCEL

Displayed.items

Item Description

@(Variable auto selection) Click this to automatically set the ON/OFF status in the "Delete / hold" column.

When a variable does not satisfy the deletion conditions shown below, the switch in the "Delete / hold" column
is turned ON.

Depending on the value of each variable, all the switches in the "Delete / hold" column may be turned ON or
OFF.

=~ Page 318 Deletion conditions

@(Cancel variable auto selection) is displayed while processing. By clicking this icon, automatic selection
can be canceled.

After the processing, the "Variable auto selection result" screen is displayed.

=~ Page 319 Variable auto selection result

i (Menu) Hold all To turn ON the switches in the "Delete / hold" column for all variables.
Delete all To turn OFF the switches in the "Delete / hold" column for all variables.
Variable name The name of a variable output from the previous block is displayed.

However, the variable selected as the objective variable in a data set block is not displayed.

Delete / hold Turn this ON to hold a target variable.

Precautions

» During variable auto selection, the settings cannot be changed.

» When the absolute value of the target record is large (the number of digits is large) while performing variable auto selection
for a numerical value type variable, the selection may not be performed according to the deletion conditions shown below
due to a cause such as rounding values in each record.

HDeletion conditions
The following shows the deletion conditions and variable types to be deleted according to each condition.

Condition Variable type

Variables that have the same value Numerical value
Category

Variables that indicate 'INDEX' of data Numerical value
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Condition Variable type
Variables that can be substituted by another variable Numerical value
Category variables that have various kinds of values Category

Variables that are not related to the objective variables statistically Numerical value

EVariable auto selection result
The result of variable auto selection is displayed.

Window.

Variable auto selection result

Deleted variable list

Deletion condition: Values are monotonically incremented by 1 from the sfart fo the
end of the records as an INDEX column
No

S

Displayed.items

Item Description

Deleted variable list The deletion conditions and the variables to be deleted according to each condition are listed.

i (Download variable auto selection Click this to output the results of variable auto selection as a CSV file (delimiter: comma).
result) The CSV file is output by the download function of a web browser.

CSV file to be output

Item Description Remarks

File name (Al name)_variable_auto_selection_result.csv Windows has a limit of the path length; therefore, a file name is
shortened by a web browser. In addition, when a shortened file name is
duplicate, the name is also changed according to the specifications of the

web browser function.

Character code UTF-8 (with BOM). —
Output contents The result of variable auto selection is output for each All the variables except for the objective variables included in the input of
variable. the variable deletion block are output. (The variables are output in the

selecting [Display preview].)

order displayed when right-clicking the previous block to this block then

The following shows the description of each column.

Column Header name Description
First column Variable name The name of the variable
Second column Deletion target « Deletion target: 1

* Not deletion target: 0

Third column p-value A p-value is output only for a numerical value type.
« All the records have the same value.

« Records cannot be divided into four groups.
« Avariable is of the category type.

is output in any of the following cases because the Kruskal-Wallis test cannot be performed:

Fourth column Deletion condition « Deletion target: Deletion condition
« Not deletion target: "-"

[Ex]

Variable name,Deletion target,p-value,Deletion condition

date-time,0,-,-
pm2.5,0,-,-
DEWP,0,-,-
TEMP,0,-,-
PRES,0,-,-
cbwd,0,-,-
lws,0,-,-
Is,0,-,-

Ir,0,-,-

ws,0,-,-

No,1,-,Deletion condition: Values are monotonically incremented by 1 from the start to the end of the records as an INDEX column.
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Digital filter block

A digital filter block extracts or removes the specified frequency components from the waveform data including the data other
than the frequency to be focused on. Data can be created with reduced noise effect.

This block preprocesses a numerical value type variable by being placed between a data set block and a block of the analysis
method category.

0
=
&
S
?

Digital filter

For variables in the numerical value data,
the frequency components in the data
are exiracted or removed and converted
10 @ form that is easy to handle in
analysis.

il ARIBIE W %P e

ole

TTT |

The following shows the operating procedure.

@ Specify the frequency components to be focused on from a catalog of a sensor and others.

@ Determine how to handle the frequency components not to be focused on. (In the following diagrams, low frequency
components are attenuated.)

5.0 5.0
4.0 4.0
3.0 3.0
2.0 2.0
1.0 | 1.0

NANAAAAAAANANAA AN
AR A TS

0.0 | 0.0

-1.0 | -1.0 |
-2.0 -2.0
-3.0 -3.0
-4.0 -4.0

1 @)

(1) Waveform data in which multiple frequencies exist
(2) Waveform data of the frequency to be focused on

© Filter input waveform according to how to handle the frequency components. (In the following diagrams, the frequency
components are filtered with high-pass for attenuating the low frequency components.)

5.0 5.0
4.0 4.0
3.0 3.0
2.0 2.0
1.0 | 1.0
0.0 0.0 |
-1.0 -1.0
20 “VUYYVT @ 20
-3.0 -3.0
-4.0 -4.0

(1) Eliminating the low frequency components with high-pass

O Use filtered data for analysis.
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Hinput
Input/output type Data frame type
Detailed information on the type « Number of records: Integer between 2 and 864000 * Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 512 * Number of variables: Integer between 1 and 512
« Type of each variable: Any types * Type of each variable: Any types
HOutput
Input/output type Data frame type
Detailed information on the type « Number of records: Same as the number of input * Number of records: Same as the number of input
records records
« Number of variables: Same as the number of input « Number of variables: Same as the number of input
variables variables used for learning
« Type of each variable: Same as the input variable type « Type of each variable: Same as the type of an input
variable used for learning
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Operational specifications

Specified digital filter processing is performed for the input waveform, and waveform data to be focused on is extracted.
When a missing value exists in the input data, the processing cannot be performed. (When a missing value is included in the
input data, a waveform cannot be recognized properly; therefore, if there is a possibility that a missing value is included in the
input data, interpolate the missing value by using a missing value processing block in advance.)
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(1) Elimination of a specific frequency

HDigital filter processing method
The following table shows the processing of when filtering input waveform by each digital filter processing method.

Digital filter processing Processing
method
Low-pass Data of frequency that is higher than a cutoff frequency is attenuated for the filter target variable.

(@) )
50 25
40 20
30 15

10

20 o \ _
1.0 0 N \/\,\
00 s 10 zo\vﬂ&\ v\,:D/ [\ & 70 80
o 1.0
20 15
30 20
40 25

(3) ll: (©)]

(4)

(1) Input waveform

(2) Filtered input waveform
(3) Frequency

(4) Filtering a high frequency
Dashed line: Cutoff frequency
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High-pass Data of a frequency that is lower than a cutoff frequency is attenuated for the filter target variable.
M )
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4.0 20 A
30 15
20 o ‘
os JL LA U T JEJUa LT TLa
w0 oo LEA UL TV T THUR AT LA AN
os S \CRAL LR LAV V™ V] e
a0 IV THNUHAY V
-2.0 1.5 ' v
3.0 -2.0
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0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
(1) Input waveform
(2) Filtered input waveform
(3) Frequency
(4) Filtering the low frequency
Dashed line: Cutoff frequency
Band-pass Data of a frequency that is out of the range from a cutoff frequency (low frequency) to a cutoff frequency (high

frequency) is attenuated for the filter target variable.

(1)

_ A
20 I\ |

1200 (4)

1000

(1) Input waveform
(2) Filtered input waveform
(3) Frequency

(4) Extracting waveform data only in the range of the specific frequency

Dashed line: Cutoff frequency
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15 20 25 30 35
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Band-stop Data of a frequency that is within the range from a cutoff frequency (low frequency) to a cutoff frequency (high
frequency) is attenuated for the filter target variable.
M 2)
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(1) Input waveform
(2) Filtered input waveform
(3) Frequency
(4) Extracting waveform data out of the range of the specific frequency
Dashed line: Cutoff frequency
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Digital filter screen

The following shows the screen for displaying the list of added digital filter settings.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Digital filter
©
Filter target variable Filter type Setting Delete
Datal Low-pass [
“ CANCEL
Displayed.items

Item Description
0 (Add) Click this to add a digital filter setting. (==~ Page 326 Settings)
Filter target variable The name of a variable that is set as a filter target is displayed.
Filter type A digital filter type is displayed. (==~ Page 322 Digital filter processing method)
Setting Click the icon displayed in this column to change the digital filter setting. (==~ Page 326 Settings)
Delete Click the icon displayed in this column to delete a line.
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ESettings

The following shows the screen for adding a digital filter setting.

Window.

Setting

Input setting -
Filter target variable

7
Data1 - ms

Filter setting
Filter type

Low-pass - 2

Hz

CANCEL

Displayed.items

Item Description
Input setting Filter target variable Select a variable to be filtered.
A variable can be selected from the numerical value type variables in the input data
frame except for objective variables.
Sampling cycle Specify a sampling cycle (0.001ms to 1000ms) for sampling data.
Filter setting Filter type Select a type of a digital filter. (=~ Page 322 Digital filter processing method)
Degree Specify a degree of a digital filter operation (2 to 200) in even number.
Cutoff frequency ™’ Specify a cutoff frequency (0.0001Hz to 390625Hz).

Cutoff frequency (Low)'2

Specify the lower value of a cutoff frequency (0.0001Hz to 390625Hz).

Cutoff frequency (High)*2

Specify the higher value of a cutoff frequency (0.0001Hz to 390625Hz).

*1 Displayed when selecting "Low-pass" or "High-pass" for "Filter type."
*2 Displayed when selecting "Band-pass" or "Band-stop" for "Filter type."
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FFT block

FFT (fast fourier transform) block calculates a spectrum (magnitude of frequency components) that can be used for the

malfunction detection.
This block preprocesses a numerical value type variable by being placed between a data set block and a block of the analysis
method category.

________

FE A

Digital filter

- ‘ °
- |
Missing value

Datereat processing

________

FFT

The waveform data is analyzed and the
‘specirum (magnitude of frequency
‘components) is calculated.

SR AL V}{@@@x?@%@ﬁﬁﬂ*%\@

The following shows the flow of usage:

@ Interpolate a missing value with a missing value processing block.

When a missing value is included in the input data, a waveform cannot be recognized properly; therefore, if there is a
possibility that a missing value is included in the input data, interpolate the missing value by using a missing value processing
block in advance.

O Use a digital filter block in the following cases:
* When eliminating noise included in the input data
» When performing a diagnosis excluding the frequency data during the steady operation

25

20 g A
o0 8 YA S Y A AV IVAT DR TYAT
- CEE TR L PV AT
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© Divide the waveform data into any sections with a section generation block.

ATITI, I

U ]

) i A A
AT

- T FV\CE A

m—

O Convert each waveform data into a spectrum with an FFT block.

1000.0 A A

800.0

1000.0

600.0

800.0

400.0

600.0

200.0

400.0

0.0

200.0

0 5 10 15 20 25 30

@ Perform a learning or diagnosis a spectrum which is in the normal state with a guard band block.
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Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the
type

EEntire multi-data frame (number of sections)
* Number of units of data frame type data: Integer between 1
and 432000
MEach contained data frame (data per section)
* Number of records: Integer between 2 and 864000 (different
per data frame)
* Number of variables: Integer between 1 and 512 (same in all
data frames)
« Type of each variable: Any types (same in all data frames)

BEntire multi-data frame (number of sections)
* Number of units of data frame type data: Integer between 1
and 43200
BEach contained data frame (data per section)
* Number of records: Integer between 2 and 86400 (different
per data frame)
* Number of variables: Integer between 1 and 512 (same in all
data frames)
* Type of each variable: Any types (same in all data frames)

HEOutput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the
type

HEntire multi-data frame (number of sections)
« Number of units of data frame type data: Integer between 1
and 13500
MEach contained data frame (data per section)
* Number of records: Integer between 33 and 4097 (different
per data frame)
* Number of variables: 1 (same in all data frames)
« Type of each variable: Numerical value (same in all data
frames)

HEntire multi-data frame (number of sections)
« Number of units of data frame type data: Integer between 1
and 1350
BEach contained data frame (data per section)
« Number of records: Integer between 33 and 4097 (different
per data frame)
* Number of variables: 1 (same in all data frames)
« Type of each variable: Numerical value (same in all data
frames)

Point/@

After an FFT processing, a variable name is changed to '(Variable name)_fft.'

If the variable name has more than 255 characters after adding '_fft,' characters in the variable name will be

deleted in order from the end to fit within 255 characters.
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Operational specifications

An FFT block analysis the input each section, and calculates a spectrum (magnitude of frequency components).
The length of a section (number of records) is same as the one of the output when a spectrum is calculated.
However, if a missing value or infinity value exists in the input data, a spectrum is not calculated.

5.0
4.0
3.0
20

1.0 -
0.0 4
1.0 A

-2.0
-3.0
4.0

(1) Converting waveform data into a spectrum

The processing is executed in the following order for calculating a spectrum.

1. An overlap processing is performed for the input waveform data, and the waveform data is extracted for each window

length.

—
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<
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(1) Overlap rate
(2) Window length

If the number of the extracted result records is smaller than the window length, '0' is set for the shortage records.
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(1)'0'" is set for the shortage.
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2. Awindow function is multiplied by the extracted each waveform data, and discontinuity of each waveform data can be
reduced.

3

heil il [5G
i

3. AnFFT processing is performed for each waveform data by which a window is multiplied, and spectrum data™ ' is
created.
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*1  The output waveform data differs depending on the spectrum format.
The following shows the difference between each spectrum format.

[m/s?]
N
i
10 yaN : i\
\ |
0 A4

o / Lo\ <3>//\\ /f(‘\t
\VARVARV

(1) Power = half amplitude?

(2) Half amplitude

(3) Total amplitude

(4) Effective value = half amplitude x 1/42 (about 71%)
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4. The created spectrum data is averaged.
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FFT block setting screen

The following shows the screen for setting an FFT block.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

FFT
Input setting Conversion setting
Sample - Hanning window - 0.5 -
Sampling cycle
0.001 ms o S
2048 - Half amplitude (0-p) -
Graph displa . c
Median of all sections -
Preview
20 —— Variable value
15
E
3
B 10
o
o
(0]
5
0
0 100k 200k 300k 400k 500k
FrequencyHz
m CANCEL

Displayed.items

Item Description
Input setting Conversion target variable Select a variable name that is a target for an FFT.
Among the variables in an input data frame, a numerical value type variable can be
selected.
Sampling cycle Specify a sampling cycle to sample data (0.001ms to 1000ms).
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Item Description

Conversion setting Window function Select a window function to be used for an FFT.
* Hanning window

* Hamming window

« Flat top window

» Rectangular window

Window length Select the length per processing of a window function.”!
- 64

+ 128

256

* 512

+ 1024

+ 2048

4096

+ 8192

Overlap rate Select the overlap rate of the data when executing a window function processing.
HFlat top window

* 0%

* 50%

* 75%

EHanning window, hamming window
* 50%

* 75%

HFlat top window

* 87.5%

* 90%

Output spectrum format Select a format of the data output as an FFT result.
« Half amplitude (0-p)

« Total amplitude (p-p)

» Power

« Effective value (RMS)

Graph display Select a format of the preview display of an FFT result.
* Median of all sections
« Overlap of all sections

((Display/Update) Click this to display or update the preview display when setting or changing "Input
setting," "Conversion setting," and "Graph display."
Up to 1024 sections can be displayed in the preview.

*1  When the length of a section (number of records) is less than the length of a window for an FFT processing, the length is not output.
Change the window length to a smaller value or change the section length to a larger value in a section generation block.
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10.4 Analysis Method Category

Extension blocks of the analysis method category perform various analysis method algorithm and output a diagnosis rule.

These blocks are available in the Al editor screen.
For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

- ) . ®
' o L)
[ ] ® ®
WMissing value Multiple
Prirset processing regression Al output

The analysis method category has the following two types of learning methods:

Use supervised learning to perform classification or regression, and use unsupervised learning to detect an error.
» Supervised learning (==~ Page 336 Supervised learning)

* Unsupervised learning (=~ Page 338 Unsupervised learning)
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Supervised learning

An extension block of the analysis method category that performs supervised learning performs learning with an explanatory

variable and objective variables, and outputs a diagnosis rule.

When executing a task, an inference result is output for an unknown explanatory variable by using the diagnosis result.

Applying data

Learning
Explanat Explanat
::r;ﬁeo;y ::r;r;alneozry Objective variable
10 100.8 5.2
7 70.5 35
8 60.6 9.1

Learning data

Analysis

method

Q@

Diagnosis rule

When executing a task

Explanatory
variable 1

Explanatory
variable 2

9 91.3

Applying data

[<

—> (@) > s

Diagnosis rule

Making an inference

BComparison of learning methods
In supervised learning, inference speed and characteristics of suitable data differ depending on the learning algorithm.

Point of view

Method (supervised learning)

Multiple regression | Deep learning Gradient boosting | Random forest k-nearest
decision tree neighbors
algorithm
Regression Available Available Available Available Available
Classification Not available Available Available Available Available
Learning speed Fast Slow Medium Medium (Parallelization | Fast
is available.)

Inference speed Fast Medium Fast Fast Slow
Inference accuracy Low High High Medium Medium
Memory occupancy for | Small Large Medium Medium Medium
learning
Memory occupancy for | Small Medium Medium Medium Medium

inference

Characteristics of
suitable data

When an explanatory
variable and objective
variable have the
linearity

When an explanatory
variable and objective
variable have a
complicated relation
(For example, the value
of the objective variable
is defined by an
interaction of values
obtained by non-linearly
converting multiple
variables)

When the value of an
objective variable can
be calculated by the if-
then rule of an
explanatory variable

When the value of an
objective variable can
be calculated by the if-
then rule of an
explanatory variable

When the number of
variables and that of
records in learning data
are small

Influence by increase in
the number of variables

Accuracy is lowered.

Speed is lowered.

Insusceptible

Insusceptible

Learning speed,
inference speed,
accuracy, and memory
occupancy are lowered.

Immunity to redundant Low Medium High High Low
dimensions
Immunity to noise Low Medium High High Medium

Note that different tendencies may be obtained depending on the data characteristics and task contents.
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EData division
For supervised learning, the data for learning is divided into learning data, validation data, and test data, then each processing

is performed.

Learning data

Validation data
Test data

. Objective
Explanatory variables

HLearning time
Learning is ended when optimization is attempted for the set number of times or when the optimization time limit is exceeded.

BFeature automatic selection
When the automatic feature selection is enabled, less important variables are automatically selected and excluded from the

targets of learning and inference.
When it is disabled, all variables are used.
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Unsupervised learning

An extension block of the analysis method category that performs unsupervised learning performs learning only with

explanatory variables, and outputs a diagnosis rule.

When executing a task, dissimilarity with data used for learning is output by inputting an explanatory variable to a diagnosis

rule.
i Applying data
Leamning PPYIng Learning data
Explanatory variable | Explanatory variable /—\ O
1 2
3 55.3 Analysis @
4 45.1 method |:>
2 40.5 Diagnosis rule

When executing a task

Explanatory variable
1

Explanatory variable
2

9

[<

338

Applying data

Diagnosis rule

s 2> (@) >

Determining differences
from data for learning

EComparison of learning methods
In unsupervised learning, characteristics differ depending on the algorithm, as in supervised learning.

Point of view

Method (unsupervised learning)

MT method Autoencoder Guard band Similar waveform
recognition

Learning and diagnosis of Yes Yes No No
table data
Learning and diagnosis of No No Yes Yes
time-series data
Learning speed Fast Slow Fast Fast
Inference speed Fast Slow Fast Fast
Memory occupancy for Small Large Small Small
learning
Memory occupancy for Small Large Small Small

inference

Characteristics of suitable
data

When data is normally

distributed

Applicable also to non-
normally distributed data

High error detection
performance is provided
when a noise or amplitude
changes.

Good at learning and
diagnosing waveform data in
which the same pattern of
waveforms are repeated

Influence by increase in the
number of variables

Accuracy is lowered.

Learning speed and
inference accuracy are
lowered.

— (Because a target variable
is one-dimensional)

— (Because a target variable
is one-dimensional)

Immunity to redundant Low High — (Because a target variable | — (Because a target variable
dimensions is one-dimensional) is one-dimensional)
Immunity to noise Low High Low High

Note that different tendencies may be obtained depending on the data characteristics and task contents.
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Multiple regression block

A multiple regression block is an analysis method that assumes the linearity between an explanatory variable and objective

variable.
The number of parameters is small; therefore, the learning and inference speed is high.
It is suitable for simple data that has a linear relation between input and output.

[((J

Missing value Hultiple:

Datzrset processing regression
.

Al output

Multiple regression
Analysis method for supervised leaming

With presumption that there is linearity
between explanaiory and objeciive

variables

AEILACIGCA LTI S
o\ @ e W

Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 4 and 864000 « Number of records: Integer between 1 and 86400
« Number of variables: Integer between 2 and 512 * Number of variables: Integer between 1 and 512
« Type of each variable: Numerical value for a diagnosis « Type of each variable: Same as the type of each
target column, any types for others explanatory variable used for learning
HEOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type
Detailed information on the type Diagnosis rule type: Regression « Number of records: Same as the number of records of
explanatory variables
« Number of variables: 1 to '1 + number of explanatory
variables'
« Type of each variable: Refer to the table below.

Variable to be output when executing a task

No.™" Variable name” | Variable type Description Value
1 (Al name)_DIAG Same as the type of an objective Inference result When an objective variable is of the category type: Any
variable of the values of the objective variable used for learning

When an objective variable is of the numerical value
type: Range of floating point numbers

2 to number | (Al name)_(variable Same as the type of each additional | Each additional Value of each additional feature input to a block of the
of additional | name) feature input to a block of the feature input to a analysis method category
features analysis method category block of the analysis

method category
after it is processed
in the Al editor

*1 Variables are sorted in order from No.2 to 'number of additional features,' then No.1.
*2 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Multiple regression screen

The following shows the screen for setting a condition to end learning.

Window.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Multiple regression
Learning end condition
20
60

Automatic feature selection

CANCEL

Displayed.items

Item Description
Learning end Number of optimization Set the number of search iterations (0 to 1000) for hyperparameters.
condition attempts

Optimization time limit
(minute)

Set the limit time (0 to 2880) for optimization.

Automatic feature selection

Turn this ON to automatically select a feature and perform learning. To use all features for learning, turn this
OFF.
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k-nearest neighbors algorithm block

A k-nearest neighbors algorithm block is an analysis method that calculates an inference value from a neighbor point of

learning data.

A highly accurate inference can be made when the number of variables is small. However, the accuracy is lowered as the

number of variables increases. In addition, inference time increases as the number of units of learning data increases.

Therefore, it is suitable for when both the number of units of learning data and that of variables are small.

(]

@->

Dataset

k-nearest neighbors algorithm
Analysis method for supervised leaming
that makes an inference from nearest
neighbor points

SARSRE A I

M;g;g;:;\;e Al output
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Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 4 and 864000

« Number of variables: Integer between 2 and 512

« Type of each variable:
For explanatory variables: At least one numerical value
type or category type variable must be included.
For objective variables: Numerical value or category

* Number of records: Integer between 1 and 86400

« Number of variables: Integer between 1 and 512

« Type of each variable: Same as the type of each
explanatory variable used for learning

HEOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type

Detailed information on the type

« Diagnosis rule type:
When an objective variable is of the category type:
Classification
When an objective variable is of the numerical value
type: Regression

* Number of records: Same as the number of records of
explanatory variables

» Number of variables: 1 to '1 + number of explanatory
variables'

* Type of each variable: Refer to the table below.

Variable to be output when executing a task

No.™" Variable name” | Variable type Description Value
1 (Al name)_DIAG Same as the type of an objective Inference result When an objective variable is of the category type: Any
variable of the values of the objective variable used for learning
When an objective variable is of the numerical value
type: Range of floating point numbers
2 to number | (Al name)_(variable Same as the type of each additional | Each additional Value of each additional feature input to a block of the
of additional | name) feature input to a block of the feature input to a analysis method category
features analysis method category block of the analysis
method category
after it is processed
in the Al editor
*1 Variables are sorted in order from No.2 to 'number of additional features,' then No.1.

*2

If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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k-nearest neighbors algorithm screen

The following shows the screen for setting a condition to end learning.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

20

60

k-nearest neighbors algorithm

Leaming end condition

Automatic feature selection

Displayed.items

Item

Description

Learning end
condition

Number of optimization
attempts

Set the number of search iterations (0 to 1000) for hyperparameters.

Optimization time limit
(minute)

Set the limit time (0 to 2880) for optimization.

Automatic feature selection

Turn this ON to automatically select a feature and perform learning. To use all features for learning, turn this
OFF.
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Random forest block

A random forest block is a machine learning algorithm that learns a lot of decision trees by using a generated data set and

makes an inference by integrating the inference results of decision trees.

The learning accuracy may be lower than the one acquired by using the gradient boosting decision tree method; however, this
block can perform learning at high speed because parallelization is easy and the number of hyperparameters is small.

_______

(]

% 5%95

Data set o Random forest

_______

Random forest

Analysis method for supervised leaming
that executes a large number of decision
freesin parallel and makes an inference
Wwith he execution results integrated

ol B8 £ § 36
N Q

Input/output specifications

@->

Al output

[Z=~ Page 341 Input/output specifications

Random forest screen

The following shows the screen for setting a condition to end learning.

Window.

Perform either of the following operations:
* Double-click a placed block.

+ Right-click a placed block, and select [Open] from the right-click menu.

Random forest
Learning end condition
20
60

Automatic feature selection

Displayed.items

“ CANGEL

Item Description
Learning end Number of optimization Set the number of search iterations (0 to 1000) for hyperparameters.
condition attempts
Optimization time limit Set the limit time (0 to 2880) for optimization.
(minute)
Automatic feature selection Turn this ON to automatically select a feature and perform learning. To use all features for learning, turn this
OFF.
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Gradient boosting decision tree block

A gradient boosting decision tree block is an analysis method that takes a value acquired by combining inference results of

multiple decision trees as a inference result.

Combining multiple inference results reduces overfitting and improves learning accuracy.
This block is well balanced among accuracy, stability of learning accuracy, and calculation speed; therefore, its learning

performance is stable for any data.
In addition, XGBoost or LightGBM can be selected as a learning algorithm.

________

(]

Data set

.{Zﬂ.

Gradient boosting decision

tree
Analysis method for supervised leaming
using the gradient boosting decision tree

ARSI AL

@ @>

Al output

________

ACIE

o\ @ W

Input/output specifications
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Gradient boosting decision tree screen

The following shows the screen for setting a learning algorithm and conditions to end learning.

Window.

Perform either of the following operations:

* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

XGBoost

Gradient boosting decision tree

20

60

Learning end condition

Automatic feature selection

(o

Displayed.items

Item

Description

Learning algorithm

Select a learning algorithm.
* XGBoost
« LightGBM

Learning end
condition

Number of optimization
attempts

Set the number of search iterations (0 to 1000) for hyperparameters.

Optimization time limit
(minute)

Set the limit time (0 to 2880) for optimization.

Automatic feature selection

Turn this ON to automatically select a feature and perform learning. To use all features for learning, turn this
OFF.
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Deep learning block

A deep learning block is an analysis method that Mitsubishi Electric Corporation developed with a concept of 'Al that anyone

can use easily' in the edge computing area.
This block has the following features:
* A deep neural network can be automatically designed.

 Learning parameters are automatically tuned.
» A diagnosis rule applicable in an environment with small computational resources can be generated.

_______

sl fe

Wissing value
Dateract processing

(]

Desp leaming

_______

Al output

Deep leaming

Analysis meihod for supervised leaming
that automatically designs and leams a
light neural net

O WO @ R
2N Q@ s W
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Deep learning screen

The following shows the screen for setting a condition to end learning.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Deep learning
Learning end condition
20
60
Automatic feature selection ®

o

Displayed.items

Item Description
Learning end Number of optimization Set the number of search iterations (0 to 1000) for hyperparameters.
condition attempts
Optimization time limit Set the limit time (0 to 2880) for optimization.
(minute)
Automatic feature selection Turn this ON to automatically select a feature and perform learning. To use all features for learning, turn this
OFF.
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MT method block

An MT method block is an analysis method of unsupervised learning that calculates an error level with likelihood of a

probability density function by inferring statistics of multivariate normal distribution from learning data.

This method is used mainly when data to be used for learning is normally distributed.

(]

Data set

@->

T

Missing value
processing

Al output

MT method

Analysis method for unsupervised
leaming that calculates eror levels using
Mahalanobis-Taguchi method
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Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 3 and 864000

« Number of variables: Integer between 1 and 512

« Type of each variable: At least one numerical value
type or category type variable must be included.

* Number of records: Integer between 1 and 86400

* Number of variables: Integer between 1 and 512

« Type of each variable: Same as the type of each
variable used for learning

EOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type

Detailed information on the type

Diagnosis rule type: Regression

* Number of records: Same as the number of records of
explanatory variables

* Number of variables: 1 to '1 + number of explanatory
variables'

* Type of each variable: Refer to the table below.

Variable to be output when executing a task

2

No.” Variable name” Variable type Description Value

1 (Al name)_DIAG Numerical value MT distance Range of floating point numbers
2to (Al name)_(variable name) | Same as the type of each additional | Each additional feature input to a block of | Value of each additional feature
number feature input to a block of the the analysis method category after it is input to a block of the analysis
of analysis method category processed in the Al editor method category

additiona

|

features

*1 Variables are sorted in order from No.2 to 'number of additional features,' then No.1.
*2 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Autoencoder block

An autoencoder block is an analysis method that performs learning to restore input values.

When inputting data that is similar to the data used for learning, restoration succeeds.

When inputting data that has characteristics greatly different from the data used for learning, restoration fails.
An autoencoder block learns only normal data by using these characteristics, and can detect error data that has
characteristics different from normal data when a task is executed.

Autoencoder can be applied to various data.

1 1
1
- 8 :
= - - >
- . 1 '
1 1
Data set e Y I Autoencoder | Al output
. a

Autoencoder

Analysis method for unsupervised
leaming that calculales error leveis using
reconstruction eror of an autoencoder

..::'- :@ 6’ @ I;@ % ﬂ errc
o @ s W

Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 3 and 864000 « Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 512 « Number of variables: Integer between 1 and 512
« Type of each variable: At least one numerical value type | < Type of each variable: Same as the type of each
or category type variable must be included. variable used for learning
EOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type
Detailed information on the type Diagnosis rule type: Regression * Number of records: Same as the number of records of
explanatory variables
* Number of variables: 1 to '1 + number of explanatory
variables'
« Type of each variable: Refer to the table below.

Variable to be output when executing a task

No." Variable name 2 Variable Description Value
type
1 (Al name)_DIAG Numerical Reconstruction error (mean squared error between an Range of floating point numbers
value explanatory variable and inference result)
2to (Al name)_(variable Same as the Each additional feature input to a block of the analysis Value of each additional feature input to
number name) type of each method category after it is processed in the Al editor a block of the analysis method category
of additional
additiona feature input to
| features a block of the
analysis
method
category

*1 Variables are sorted in order from No.2 to 'number of additional features,' then No.1.
*2 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Autoencoder screen

The following shows the screen for setting a condition to end learning.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Autoencoder

20

60

Learning end condition

o

Displayed

items

Item

Description

Learning end
condition

Number of optimization
attempts

Set the number of search iterations (0 to 1000) for hyperparameters.

Optimization time limit
(minute)

Set the limit time (0 to 2880) for optimization.
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Guard band block

A guard band block is an analysis method of unsupervised learning that defines a normal range (guard band) for waveform

data based on a reference waveform or the upper and lower limits, then judges diagnosis target data as an error when its

value is out of the normal range.

It is suitable for judging an error of periodic time-series data at high speed.

1 1
= vy - @>
Data set g;ﬁ;‘;ﬂh’;" : Guard band : Al output

Guard band
Analysis method for unsupervised
leaming that judges errors using a guard
band
a' ot o (J:_a\ % J\ H
. '@ 46’ @ &1"') & o e

o\ @ s W

Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Multi-data frame type

Detailed information on the type

HEntire multi-data frame
HEach data frame
« Number of records: Integer between 2 and 864000

(different per data frame)

in all data frames)

timestamp (same in all data frames)

« Number of data frames: Integer between 1 and 432000

* Number of variables: Integer between 1 and 512 (same

« Type of each variable: Numerical value, category, or

MEntire multi-data frame
* Number of data frames: Integer between 1 and 43200
HEach data frame
* Number of records: Integer between 2 and 86400
(different per data frame)
* Number of variables: Integer between 1 and 512 (same
in all data frames)
* Type of each variable: Numerical value, category, or
timestamp (same in all data frames)

HEOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type

Detailed information on the type

Diagnosis rule type: Classification

« Number of records: Same as the number of data
frames in a multi-data frame"!
« Number of variables: 1

« Type of each variable: Refer to the table below.

*1  Nothing may be output even when a data frame exists. (==~ Page 350 When executing a task)

Variable to be output when executing a task

No. | Variable name” Variable type Description Value
1 (Al name)_DIAG Category Diagnosis result + 0: Normal
« 1: Error

*1 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Operational specificat

ions

EWhen learning

From the input data frame list, the values of a variable selected for "Variable selection" are plotted as sections to calculate a

reference waveform. Then, a guard band is calculated from the reference waveform.

 Calculation method for a reference waveform

Item

Description

"Use the median as the reference
waveform" is ON.

A waveform taking the maximum and minimum values of all sections becomes a reference waveform.

"Use the median as the reference
waveform" is OFF.

A waveform taking the median of all sections becomes a reference waveform.

« Calculation method for a guard band

Item

Description

"Guard band" is selected for "Type."

Arange sliding from a reference waveform for the values set in "Upper/lower guard band width" and "Front/back guard
band width" becomes a guard band.

"Guard band (rate)" is selected for
"Type.”

Arange sliding from a reference waveform for the rates set in "Upper/lower guard band width (rate)" and "Front/back
guard band width (rate)" becomes a guard band.

The rate for "Upper/lower guard band width (rate)" is calculated from the maximum amplitude, and the one for "Front/
back guard band width (rate)" is calculated from the maximum number of records.

"Upper/lower limit" is selected for
"Type.”

A reference waveform is not used, and a range between the values set in "Upper limit value" and "Lower limit value"
becomes a guard band.

HEWhen executing a task

A guard band is applied to the variable applied when learning. If records exceeding the range continues for "Number of

consecutive exceeded records"
A variable is judged as an error

or more, the variable is judged as it deviates from the guard band of a target section.
and "1" is output when sections deviating from a guard band reaches "Number of error

judgment sections" among the latest sections set in "Range of error judgment sections" that are diagnosed after the execution

status of a task becomes "RUN.
diagnosed sections is less than

10 EXTENSION BLOCK SET
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" In other cases, the variable is judged as normal and "0" is output. If the number of latest
"Number of error judgment sections," judgment cannot be performed and nothing is output.
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Guard band screen

The following shows the screen for selecting a variable to be used creating a guard band and configuring settings for the
guard band.

Settings differ depending on the selected type.

» Type: Guard band (==~ Page 351 Type: Guard band)

» Type: Guard band (rate) (I~ Page 352 Type: Guard band (rate))
» Type: Upper/lower limit (==~ Page 353 Type: Upper/lower limit)

EType: Guard band

Settings when selecting "Guard band" for the type are as follows.

Window.

Perform either of the following operations:
» Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Guard band

3 Type
Acc_fit ~  Guard band - 1

Use the median as the reference

waveform @)

— )

Record

“ CANCEL
Displayed.items
Item Description
Variable selection Select a variable to create a guard band.

Only a numerical value type variable can be selected.

Type Select "Guard band."

Use the median as the reference waveform Turn this ON to create a guard band by using the median of a displayed waveform as a reference
waveform.

Upper/lower guard band width Set a value to specify how much to shift a guard band to up and down along the y axis from a

reference waveform.
A value can be set in a range of 0 to 2147483647.

Front/back guard band width Set a value to specify how much to shift a guard band to forward and backward along the x axis from
a reference waveform.
A value can be set in a range of 0 to 86400.

Start offset Set the start to end of a guard band in a range of 0 to 86400.
End offset
Number of error judgment sections Set whether to judge a diagnosis result as an error when "Number of error judgment sections" (0 to

Range of error judgment sections 1000) among "Range of error judgment sections" (0 to 1000) deviates from a guard band.

Number of consecutive exceeded records Set the number of records (1 to 86400) to be judged that they deviate from a guard band.
When a value is on the boundary of the guard band, it is also judged as excess.

(1) Graph display area A selected variable, reference waveform, and guard band are displayed. (x axis: number of records, y
axis: value of a selected variable)
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HEType: Guard band (rate)

Settings when selecting "Guard band (rate)" for the type are as follows.

Window.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Guard band

Type
~  Guard band (rate) ~ | 50 0

Use the median as the reference

waveforn @)

Record

Displayed.items

-

Item

Description

Variable selection

Select a variable to create a guard band.
Only a numerical value type variable can be selected.

Type

Select "Guard band (rate)."

Use the median as the reference waveform

Turn this ON to create a guard band by using the median of a displayed waveform as a reference
waveform.

Upper/lower guard band width (rate)

Set a rate (0 to 100) to specify how much to shift a guard band to up and down along the y axis from
a reference waveform.

Front/back guard band width (rate)

Set a rate (0 to 100) to specify how much to shift a guard band to forward and backward along the x
axis from a reference waveform.

Start offset

End offset

Set the start to end of a guard band in a range of 0 to 86400.

Number of error judgment sections

Range of error judgment sections

Set whether to judge a diagnosis result as an error when "Number of error judgment sections" (0 to
1000) among "Range of error judgment sections" (0 to 1000) deviates from a guard band.

Number of consecutive exceeded records

Set the number of records (1 to 86400) to be judged that they deviate from a guard band.
When a value is on the boundary of the guard band, it is also judged as excess.

(1) Graph display area

A selected variable, reference waveform, and guard band are displayed. (x axis: number of records, y
axis: value of a selected variable)
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HEType: Upper/lower limit

Settings when selecting "Upper/lower limit" for the type are as follows.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Guard band

Type

~  Upperflower imit ~ | 0 0 1
Lower limit value End offset
0 0

— (1)
Record
“ CANCEL
Displayed.items
Item Description
Variable selection Select a variable to create a guard band.

Only a numerical value type variable can be selected.

Type Select "Upper/lower limit."

Upper limit value Set the upper and lower limit values of a guard band in a range of '-1.79769313486231e+308' to
'1.79769313486231e+308.

Lower limit value

Start offset Set the start to end of a guard band in a range of 0 to 86400.
End offset
Number of error judgment sections Set whether to judge a diagnosis result as an error when "Number of error judgment sections" (0 to

Range of error judgment sections 1000) among "Range of error judgment sections" (0 to 1000) deviates from a guard band.

Number of consecutive exceeded records Set the number of records (1 to 86400) to be judged that they deviate from a guard band.
When a value is on the boundary of the guard band, it is also judged as excess.

(1) Graph display area A selected variable and guard band are displayed. (x axis: number of records, y axis: value of a
selected variable)
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Similar waveform recognition block

A similar waveform recognition block is an analysis method that learns cyclic waveform to be a reference, then learns a

waveform of which the cycle is not constant or a waveform in which multiple patterns are switched as characteristics of a

normal cyclic waveform.

Similar waveform recognition judges the normality of a waveform input as a diagnosis target by calculating an index indicating

the similarity between the waveform and learned waveforms.

[((J

Data set

Scaling

waveform
— rzcognien

@>

Al output

Similar waveform recognition
Analysis method for unsupervised
leaming that judges failures based on

similarity fo normal patiem waveform
data

o\ @ % W

Input/output specifications

Hinput
Item Description
When learning When executing a task
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 3 and 864000
« Number of variables: Integer between 1 and 512

« Type of each variable: Any types

* Number of records: Integer between 1 and 86400
* Number of variables: Integer between 1 and 512
« Type of each variable: Numerical value

HEOutput
Item Description
When learning When executing a task
Input/output type Diagnosis rule type Data frame type

Detailed information on the type

Diagnosis rule type: Similar waveform recognition

variables'

« Number of records: Same as the number of records of
an objective variable
» Number of variables: 8 to '8 + number of explanatory

« Type of each variable: Refer to the table below.

Variable to be output when executing a task’!

No.? | Variable name" Variable type Description Value
1 (Al name)_FLG Category Diagnosis target flag « 0: Not diagnosed

« 1: Diagnosed
2 (Al name)_SEPN Diagnosis division flag * 1: Not divided

« 0: Divided
3 (Al name)_SELSIMWV Numerical value Value of a reference waveform | Range of floating point numbers
4 (Al name)_DIAG Value of an inspection

waveform

5 (Al name)_SIMSCORE Similarity score 0.0 to 100.0
6 to (Al name)_(variable name) Same as the type of | Each additional feature input to | Value of each additional feature input to
numbe each additional a block of the analysis method | a block of the analysis method category
r of feature input to a category after it is processed in
additio block of the analysis | the Al editor
nal method category
feature
s

*1  The following values are output to the variables of No.1 to No.5 from when a diagnosis starts to when the quarter of the number of

records per cycle is reached.
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No.1t0 3: 0
No.4: Value of input data
No.5: 100.0
*2 Variables are sorted in order from No.6 to 'number of additional features' then No.1 to No.5.
*3 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Operational specifications

EWhen learning

A similar waveform recognition model is created by using the set parameters and learning data.

» Operation overview

The partial waveform group is created by extracting waveforms for the number of records of the unit waveform width from a
reference waveform group in a learning period while shifting the waveform by one record.

The partial waveform group is used as an index to see how similar a waveform is to the inspection waveform (waveform to be
diagnosed when executing a task) when executing the task.

Detailed operations in waveform learning are as follows:

@ Importing all waveforms of a selected variable

© Analyzing and learning the shape of waveforms (partial waveforms) for the number of records that quarters the specified
number of records per cycle

© Repeating @ for each record

O Completing both learning all partial waveforms in a selected variable and creating a similar waveform recognition model,
and ending the analysis

(©)

(1) All waveforms of a selected variable
(2) For automatic learning: quarter of the number of records per cycle, for customized learning: unit waveform width (number of records)
(3) Partial waveform group

Precautions

* When a missing value is included in a reference waveform, process data with a preprocessing block.

» Areference waveform requires data including at least four cycles*1 of waveforms as cyclic waveforms to be input. However,
expected diagnosis accuracy can hardly be acquired when using only four cycles of waveforms for waveform learning.
Therefore, it is recommended to prepare a lot of data.

*1  When the learning target waveform consists of multiple and different cycles of waveforms and they are overlapping, prepare learning
data including at least four cycles of the waveforms from the longest one.
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HEWhen executing a task
A variable selected for learning is diagnosed for each diagnosis cycle.

When the number of records collected for each diagnosis cycle reaches the quarter of the number of records per cycle, a
diagnosis is performed to calculate a similarity score, and a reference waveform is determined.

The following explains the operation overview in similarity score calculation and the similarity score.

» Operation overview of similarity score calculation

When executing a task, the partial waveform group created in waveform learning and a waveform acquired by extracting an
inspection waveform into a unit waveform width are compared and the similarity score of each is calculated.

Among the multiple similarity scores, the highest one will be the similarity score as the diagnosis result.

Detailed operations in similarity score calculation are as follows:

@ Data is collected.

O In the first diagnosis, data is extracted for the quarter width of the number of records per cycle from the beginning of the
data to calculate a similarity score by the steps shown in the following table. Then, a reference waveform for each of the
extracted records is determined.

No | Description

1 The partial waveform group saved in waveform learning is compared with the extracted waveform, and the similarity score of each partial waveform is
calculated.
2 The partial waveform with the highest similarity score calculated in step No.1 is determined as the most similar partial waveform. Its similarity score

becomes the calculation result.

© In the second and later diagnoses, the second to the last records among the ones used in the previous diagnosis and the
first record collected this time are extracted to calculate the similarity score in the same manner as @. Among the extracted
records, only the reference waveform for the last record (newly added one) is determined.

O O is repeated for the records collected this time by shifting one by one from the first record until the reference waveform
for the last record is determined.

These operations are repeated for each diagnosis cycle.

(1) Waveform collected for each diagnosis cycle

(2) For automatic learning: quarter of the number of records per cycle, for customized learning: unit waveform width (number of records)
(3) Partial waveform group

(4) Most similar partial waveform
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« Similarity score

The similarity score is an index value that indicates how similar an inspection waveform and a reference waveform are.

The value of the similarity score is in the range from 0 to 100. When a reference waveform and an inspection waveform is
completely matched, the similarity score will be '100.' When an inspection waveform is surely diagnosed as error comparing to
a reference waveform, the similarity score will be 0.’

However, due to the effects of the optimization processing for high-speed calculation or slight fluctuation on the time axis of
collection data, the similarity score may not be 100 even if an inspection waveform and a reference waveform are completely
matched. (In this case, the similarity score marks a high score such as '99' or '98'.)

(B) (©)
—,\IJIL (1)

W(A) Comparison of waveforms to be completely matched (Similarity score = 100)
B(B) Comparison of waveforms to be possibly judged as error (Similarity score = 50)
B(C) Comparison of waveforms to be surely judged as error (Similarity score = 0)
(1) Reference waveform
(2) Inspection waveform

Precautions

» Even if a reference waveform and an inspection waveform are smooth (fluctuation is small), the similarity score fluctuation
may increase because of the effects of the optimization processing for high-speed calculation or the jitter of collection data.

» Even if the shapes of a reference waveform and an inspection waveform are completely matched, the similarity score may
be extremely low because of the slight fluctuation of the data collection timing.
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Similar waveform recognition screen

The following shows the screen for setting a learning target variable and unit waveform width (number of records).

Window.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Similar waveform recognition

Select learning target

@® Datat
(O Data2
(O Data3
(O Data4
(O Datas
(O Dataé

Learning setting

100

-

Displayed.items

Item

Description

Select learning target

Select a learning target variable.
Only numerical value type variables are listed.

Learning setting

Set a unit waveform width (number of records) (2 to 1000).
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Considerations for similar waveform recognition

The following shows the considerations for similar waveform recognition.

EWaveforms used for similar waveform recognition
For similarity waveform recognition, there are some properties of waveforms suitable for a diagnosis; therefore, it is
recommended to check the waveform to be a reference waveform in advance. If fluctuation or deviation is large in a waveform
which is in the normal state, more accurate reference waveform learning data can be created by increasing the number of
records to be acquired.
Take the following actions to acquire more accurate diagnosis results in similar waveform recognition:
» Specify an appropriate unit waveform width to include a specific waveform.
» The unit waveform width has the upper limit, so make the collection cycle longer or modify data so that all records in a
specific waveform is included in the unit waveform width.
» Use data with resolution which allows for detecting a difference in a specific waveform. (It is recommended data with 500
steps or more of resolution from minimum value to maximum value.)
If the resolution is too low, an expected diagnosis result may not be acquired.
(Example) To detect the level difference '0.5' of a waveform of which the minimum value is '0.0' and the maximum value is
'1000.0', resolution '0.5' or higher is necessary.
Properties of a waveform suitable for similar waveform recognition

Waveform property Example Remarks

Cyclic and amplitude is not too small. —

Multiple patterns of correct phenomena are The interval is not required to be even.
recorded. While two or more phenomena can be
diagnosed, too many phenomena
increases the possibility of incorrect
judgment.

The unit waveform width is not too short for . .. . . If a single phenomenon is too long to be
one phenomenon. included in the unit waveform width,
shorten the collection cycle.

—, —, §—-y

(1) ) @

(1) Too short and may be confused with other portions.
(2) Suitable because it includes a feature for distinction from other
portions.
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Properties of a waveform not suitable for similar waveform recognition

Waveform property Example Remarks

Not cyclic —

Waveforms with different cycles are While this example shows a case where a
overlapped (noise or others). short-cycle waveform is overlapped, a

long-cycle waveform also decreases the
judgment accuracy.

Amplitude is too small for resolution. It is recommended data with 500 steps or
more of resolution from minimum value to
maximum value.

Hinput waveform (reference waveform) and setting items in waveform learning

 For accurate learning and waveform monitoring, set the number of records for the unit waveform width so that a
characteristic waveform such as an impulse waveform which appears cyclically can be included.

» Create a data set with only waveforms in the similar state for learning. Judgment accuracy may be lowered if a waveform in
the error state is included or noise is generated on a waveform.

« If fluctuation or deviation is large in a waveform which is in the similar state, more accurate learning can be performed by
increasing data amount.

HRelation between fluctuation of a waveform and a diagnosis result

If an inspection waveform fluctuates, it is judged to be different even when its similarity is high or to be similar even when its
similarity is lowered.

The relation between the similarity score and the fluctuation of a waveform included in a reference waveform is as follows:

Reference waveform group Similarity score status
status
Little fluctuation « Similarity score tends to be high.

« Slight misalignment of waveform greatly affects the similarity score.

Lot of fluctuation « Similarity score tends to be low.
« Slight misalignment of waveform does not greatly affect the similarity score.

[Ex]

Example of a diagnosis in which a similarity score becomes lower than expected

A reference waveform similar to an inspection waveform after fluctuation is not found, so it is judged to be different.

(M

e

()

1

) Reference waveform
2) Inspection waveform
)
)

3
4) Fluctuation is generated.

Waveforms are compared.

—_~ o~~~
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[Ex]

Example of a diagnosis in which a similarity score becomes higher than expected

The similarity is increased with the learning of the reference waveform similar to an inspection waveform after fluctuation, so it
is judged to be similar.

@)

1) Reference waveform

2) Inspection waveform

(1)
)
(3) Waveforms are compared.
(4) Fluctuation is generated.
(5)

5) Abnormal waveform to detect
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10.5 Ensemble Learning Category

An extension block of the ensemble learning category outputs one diagnosis rule by combining multiple analysis methods.
This block is available in the Al editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Ensemble learning block

An ensemble learning block outputs one diagnosis rule by combining multiple analysis methods.
Even when inference accuracy is low in each of the analysis methods, acquiring high inference accuracy can be expected by
combining inference results output by multiple analysis methods.

.
oA

" e

s o [ e e

Wiultiple: ¥
regression :
Data st = 1 E@i"ame Al output

CC B RS R R R AL Rl
q ‘,.)

Ensemble learning

Model that combines multipie analysis
methods for supervised leaming to
perform ensemble leaming

[((J
I2
”4.

Deep leaming

—
=\ Q@ | sh W
Ensemble learning has multiple methods. For example, an average value is taken for numerical value prediction, and a

majority vote is taken for classification.
* Processing image

[Ex]

When taking a majority vote for each model

| Unknown input data | |Prediction by model 1 (correct: 2)|
label1 | label1 | labeld classA | O
B — :@ classB | O
b class B x
Prediction by ensemble
— learning (correct: 3)
|Pred|ct|on by model 2 (correct: 2)|
Correct data classA | O classA | O
e @ classC | x — > |Ensemble learning classB | O
class C
class A classC | O O
class B |Prediction by model 3 (correct: 2)|
class C
class B x
lé_{i_:') classB | O
classC | O

Only one ensemble learning block can be placed.
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Input/output specifications

Detailed information on the input/output type differs depending on the diagnosis rule type to be input.

Note that the blocks previous to blocks of the analysis method category connected to the input must be all the same.

Hinput

Up to eight blocks can be input.

Diagnosis rule type | ltem Description
to be input When learning When executing a task
Classification Input/output type Diagnosis rule type Same as when learning

Detailed information on the type

Diagnosis rule type: Classification

Regression Input/output type Diagnosis rule type
Detailed information on the type Diagnosis rule type: Regression
HEOutput
Diagnosis rule type | ltem Description
to be input When learning When executing a task
Classification Input/output type Diagnosis rule type Data frame type

Detailed information on the type

Diagnosis rule type: Classification

» Number of records: Same as the number
of records of explanatory variables input
to blocks of the analysis method category

» Number of variables: 1 to '1 + number of
explanatory variables input to blocks of
the analysis method category'

 Type of each variable: Refer to the table
below.

Regression

Input/output type

Diagnosis rule type

Data frame type

Detailed information on the type

Diagnosis rule type: Regression

* Number of records: Same as the number
of records of explanatory variables input
to blocks of the analysis method category

* Number of variables: 1 to '1 + number of
explanatory variables input to blocks of
the analysis method category'

* Type of each variable: Refer to the table
below.

Variable to be output when executing a task

No. Variable name™ | Variable type Description Value
1 (Al name)_DIAG * When the diagnosis rule type is Diagnosis result » When an objective variable is of the category type:
‘classification': Category Any of the values of the objective variable used for
* When the diagnosis rule type is learning
‘regression’: Numerical value * When an objective variable is of the numerical value
type: Range of floating point numbers
2 to number | (Al name)_(variable Same as the type of each additional | Each additional Value of each additional feature input to a block of the
of additional | name) feature input to a block of the feature input to a analysis method category
features analysis method category block of the analysis
method category
after it is processed
in the Al editor
*1 If a variable name has more than 255 characters, characters in an Al name will be deleted in order from the end.
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Detailed processing of an ensemble method

Processing differs depending on the selected ensemble learning method.

EStacking

Learning of new classification or regression is performed by using results output by multiple analysis methods as the input.
* For classification, results output by multiple analysis methods are use as the input and classified with logistic regression.

* For regression, results output by multiple analysis methods are used as the input, and values are inferred with linear

regression.
The learning and inference speed is lower than other ensemble methods because learning and inference are performed in
two steps.
When leaning | abel1 | Iabel2 | object When executing a task | jabel1 | label2
' Objec i
r Explanatory | tive [ - Explanatory H
o ‘ (1] .
variables | vari- | variables
. able .

e | |

¢ Learning

o,

|

Prediction

Prediction

Prediction

|
12} ¢ Analysis*methodZ ¢

o 4

v

v

result 1

Prediction

Prediction

Prediction

result 3

( ( ﬂ model
Analysis method Analysis method| *| Analysis method Analysis Analysis
! 2 3 method 1 @ @ @ method 3
model model

result 1 result 2 result 3

Explanatory variables
for ensemble

o |

z'z Ensemble learning model

Explanatory variables
for ensemble

° |
| Ensemble learning (Stacking)

° | ° |

Learning

\Y

| Prediction result | Prediction result

When learning When executing a task

@Input data @Input data

@ Learning is performed by each analysis method. @ An inference is made by each model.

©Results output by multiple analysis methods become input data for ©Results output by models become input data for ensemble learning.

ensemble learning.

@OLearning is performed again. @O An inference is made by an ensemble learning model.

@ The final result is output. (A model evaluation value is calculated.) @ The final result is output.
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ESoft Voting
Results are output by using the average probability or average value of inference results output by analysis methods.

* For classification, the class with the highest average probability is output among inference results output by analysis
methods.

« For regression, the average value of results output by analysis methods is output.

When leaning | |5pe|1 | label2 | object When executing a task | |apel1 | |abel2
i Objec- i
(1) I Explanatory | tive T[] (1) 1 Explanatory 7
variables || vari- || || variables
able
I I
| |
(2] ¢ ¢ ¢ Learning (2] ¢ Analysi!method ¢
: oy : ( : Y 2 mode
Analysis method Analysis method | *| Analysis method Analysis Analysis
! 2 3 method 1 @ @ @ method 3
v model model
Ensemble learning (Soft Voting) 34 ¢
For classification For regression
Prediction | Prediction | Prediction Prediction|Prediction| Prediction Ensemble learning (Soft Voting)
result 1 | result2 | result3 result1 | result2 | result3 ;
Class A A B 100 120 80 For classification i For regression
Probability|  0.50 0.60 0.90
°, o)
oA | 0
Prediction Prediction
Class A | Ciass B
Average
probabiiity] ©-55 | 0-90 N
|
OAY oY
Prediction Prediction
result result
B 100

When learning When executing a task

@Input data

@Input data
@ Learning is performed by each analysis method. @ An inference is made by each model.
©-A The average value of the inference probability is calculated for each © Same as when learning
class.

©-B The average value is output.

O-A The class with the highest average probability is output. OThe final result is output.
O-B The final result is output. (A model evaluation value is calculated.)

Ensemble learning screen

The following shows the screen for selecting a method of ensemble learning.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Ensemble learning

Ensemble method
Stacking -

KR -

Displayed.items

Item Description

Ensemble method Select an ensemble method.
« Stacking
« Soft Voting
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10.6 Al Output Category

An extension block of the Al output category fixes and outputs the process flow in the Al editor screen.

This block is available in the Al editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Al output block

An Al output block outputs a flow from a data set block to this block as an Al by connecting blocks.

Data set

(TO

.
ol
Ad .
* ®
Multiple

] i
@

Ensemble
eaming Al output

_______

9

Deep learning

Input/output specifications

Hinput
Item Description
Input/output type Diagnosis rule type Data frame type

Detailed information on the type

« Diagnosis rule type: Classification/regression

* Number of records: Integer between 1 and 864000
* Number of variables: Integer between 1 and 1024
« Type of each variable: Any types
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10.7 Data Stream Category

Extension blocks of the data stream category input or output data of when a task is executed.
These blocks are available in the task editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Input data stream block

An input data stream block collects data when a task is executed, and outputs the data to the next block.
Only one type of data collection method (connection method) can be set.

| I \
=8 rQ I &=

input data z Outpu data
siream Alexeculion stieam

* Processing image

f Collection target data \
Time Dev1 Dev2 Dev3d
2021/2/5 14:00 0 0.93 ON
2021/2/5 14:00 0 0.88 ON
2021/2/5 14:00 1 0.51 OFF
Time Dev1 Dev2 Dev3
2021/2/5 14:01 1 0.93 OFF
2021/2/5 14:01 0 0.88 OFF _ .
2021/2/5 14:01 1 051 | OFF */Assgningvariableinames

| Time | Dev1 | Dev2 | Dev3 | « Buffering and outputting data

(
Assigning variable names, buffering data Outputting data
- In the format of input data predicted

T'ine De+v 1 De+v2 De+v 3 by an Al execution block

Time X1 | X2 | X3 Time X1 | X2 | X3
2021/2/5 14:00 0 0.93 ON 2021/2/5 14:00 0 0.93 ON
2021/2/5 14:00 0 0.88 ON 2021/2/5 14:00 0 0.88 ON
2021/2/5 14:00 1 0.51 OFF 2021/2/5 14:00 1 0.51 OFF
2021/2/5 14:01 1 0.93 OFF E> 2021/2/5 14:01 1 0.93 OFF
2021/2/5 14:01 0 0.88 OFF 2021/2/5 14:01 0 0.88 OFF
2021/2/5 14:01 1 0.51 OFF 2021/2/5 14:01 1 0.51 OFF
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Input/output specifications

EOutput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 256
« Type of each variable: Any types

Variable to be output

No. Variable Variable type | Description Range
name

1 to 256 (Variable name Any types Collection data set in the data assignment settings among collected | Any ranges
set in the data data
assignment
settings)

Operational specifications

The following processing is performed when executing a task.

1. Collecting data

Data is collected for each collection cycle.

Detailed specifications follow the ones for each connection method.
=5~ Page 370 Connection method (text file)

[Z=~ Page 373 Connection method (Mitsubishi Electric FA connector)
(=5~ Page 384 Connection method (OPC UA server connection)

[=5~ Page 386 Connection method (DB connection)

2. Buffering the collected data
The collected data is retained in the buffer until it is output to a block connected to this block.
When retaining the collected data in the buffer, the data acquired in each collection cycle is retained or deleted together.

3. Outputting the collected data
The collected data in the buffer is joined and output to a block connected to this block for each diagnosis cycle.
When zero records are output in a diagnosis cycle, the task execution of the next block is skipped in the diagnosis cycle.
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Connection method (text file)
A CSYV file or TSV file stored in the monitoring folder is read in a specified collection cycle, and data is output to the next block.
The format of a readable text file is the same as the one shown in the following. However, the minimum number of lines is

excluded.
[~ Page 79 Data source

EOperational specifications

:\(lljlc;rg';ormg [ O Collection cycle O Diagnosis cycle
e
File 2 Acquiring data —e Outputting the data‘: !
‘ “ =8 g :
File 3 i i
e — 4

Buffering the data Block

1. Collecting data from a monitoring folder
Among files stored in a monitoring folder, files that have a specified prefix (all files if a prefix is not specified) and the extension

CSV or TSV are collected in order of when data is updated.

Point ;>

Data is collected within a range that does not exceed the buffer capacity or the number of buffer records in

total.

2. Buffering the data
The collected data is accumulated in the buffer.

3. Outputting the data
All the data accumulated in the buffer is output to a connected block for each diagnosis cycle.
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HEWhen the collected file saving setting is OFF

The collected files are deleted.

EWhen the collected file saving setting is ON

Collected files are moved to the bak folder in the monitoring folder. The files are stored in a folder named with the date when
they are collected, and held for the number of days to hold files.

If there is no bak folder or date folders when files are moved, these folders are created as necessary.

The date folder name is 'prefix of a collected file name + yyyymmdd.'

When the number of files in a folder exceeds 100000, a new folder with the name suffixed with (XXX) is created. After that,
files are stored in the new folder. ('"XXX' is a three-digit number. The number will be incremented from '001" until it is not
duplicate.)

In addition, when a file name is duplicate in the save destination folder, the file name is suffixed with (X). ('X" is a one-digit
number. The number will be incremented from 1" until it is not duplicate.)

Monitoring
folder

D TaskA20221121
‘ File 1

D TaskA20221122
‘ File 2

4

File 3 1)

(1) Moved after collection

Deleting a file that exceeds the number of days to hold files

Data is held according to the number of days to hold files except for the date folder being collected.

(Example) In the case where a bak folder has a structure of folders shown below and the number of days to hold files is
three days, if files are collected on 2023/01/04, a folder named with '20230104' is created and three date folders before the
folder being collected are held. The data out of the days is deleted.

Monitoring Monitoring
folder folder
(e (e

D TaskA20221227 0221227
®)

D TaskA20221228 0221228
D TaskA20221229 D TaskA20221229
—_

D TaskA20230102 (1) D TaskA20230102
D TaskA20230103 D TaskA20230103

(%D TaskA20230104 ]

(1) Files are collected on 2023/01/04.
(2) A new folder named with '20230104' is created.
(3) Folders named with '20221227' and '20221228' are deleted.

10 EXTENSION BLOCK SETTINGS 1
10.7 Data Stream Category 37



+ Alist of deletion target files are updated in the following timings:

- When a task is started

- When a file is collected for the first time after the next day of the previous file collection comes while a task is executed
If a list of deletion target files exists, deletion target files are deleted as shown in below.

@ When files are collected:

The files in the date folder to be deleted are deleted by a few files, and the folder is deleted when it becomes empty.
However, if file deletion fails, the deletion of this file is skipped, and the date folder is not deleted.

@O When tasks are started or stopped:

The date folders to be deleted are deleted. If the deletion is skipped, it is notified as an event.

HEWhen settings for the same files in the same folder are configured in multiple tasks
» Do not set multiple tasks to read the same file. Set another folder path or specify a prefix that is not duplicate for a file
name.

» To perform different diagnoses by using the same data, set multiple Als in an Al execution block.

EOperation in a bak folder when the collected file saving setting is ON
Do not perform any of the following operations in a bak folder.

Saving collected files or deleting files that exceeds the number of days to hold files may not run properly.
+ To change a folder name of a date folder

* To create a folder

 To copy a folder into a bak folder

HExclusion setting with antivirus software

Antivirus software may affect the operation of this product. Therefore, exclude the following folder from the monitoring targets
in the antivirus software setting:

For the setting method, refer to the manual for each antivirus software.

* The path of a folder set as an input data stream
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Connection method (Mitsubishi Electric FA connector)

Data sent from a Mitsubishi Electric programmable controller in a collection cycle is read and output to the next block.

Only devices in a single network can be accessed. (Stations in co-existence network cannot be accessed.)
For accessible devices (products) and routes, refer to the following:

(=5~ Page 375 Accessible devices (products)

(=5~ Page 377 Accessible routes

For accessible devices, refer to the following:

(=5~ Page 379 Accessible devices

Precautions

« If a remote password is set for an access target device, it cannot be accessed.

» Some devices may be accessible besides the ones listed in the following section. However, their operation is not
guaranteed.

[=5~ Page 375 Accessible devices (products)

* When the same access target device is connected from multiple diagnosis terminals via TCP, set MELSOFT connection
modules for the number of diagnosis terminals to be connected in the parameters for a access target device. (To connect
MELSOFT other than this product, it also needs to be set as a MELSOFT connection module.)

For details, refer to the manual for a target Mitsubishi Electric product.

HOperational specifications

O Access cycle O Collection cycle O Diagnosis cycle
e
Polling data Collecting the data Outputting the data | !
Polled data « =8 > Q i
T
. Block
MELSEC programmable controller Buffering the data

1. Polling data
Data reading is requested for a MELSEC device in the set access cycle.
Data is collected according to the response from the MELSEC device.

2. Collecting the data

Polled data is collected in the set collection cycle.

Only data collected in the collection cycle is buffered. Therefore, when a high-speed access cycle is set in step 1, polled data
is overwritten, and all polled data may not be used in a diagnosis.

(Example) Data with the same value may be collected when the access cycle is 200 ms and the task collection interval is less
than 200 ms.

3. Buffering the data
The collected data is accumulated in the buffer.

4. Outputting the data

All the data accumulated in the buffer is output to a connected block for each diagnosis cycle.

When an explanatory variable of an Al set in an Al execution block is of the timestamp type, 'collection date and time' is
always output because no timestamp data is collected from a Mitsubishi Electric programmable controller.

In addition, when data is acquired for a category type variable using "Mitsubishi Electric FA Connector" for the connection
method, this block outputs a value in the following range:

Data type in MELSEC device Value to be output as category type variable
BOOL The following character:
* True: "1"
* False: "0"
STRING, WSTRING Character string that has zero to the number of characters defined in data type
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Others « NaN: NaN
« Other cases: Numerical value that is converted to character string
Example: 1: "1," -0.5: "-0.5," inf: "inf"
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BAccessible devices (products)

The following table shows the list of accessible devices (products).

Series

Type

Model name

Remarks

RCPU

RnCPU

ROO

RO1

RO2

RO4

RO8

R16

R32

R120

RnPCPU

RO8P

R16P

R32P

The redundant mode is not available.

RnENCPU

RO4EN

ROSEN

R16EN

R32EN

R120EN

Rsafety

RnSFCPU

RO8SF

R16SF

R32SF

R120SF

FX5CPU

FX5CPU

FX5U

FX5UC

Select "FX5U/FX5UC" to use these modules.
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Series

Type

Model name

Remarks

QCPU

QnUJ)CPU
QnUD(E)HCPU

QoouU

QO0UJ

Q01U

Q02U

QO3UD

QO04UDH

QO6UDH

Q10UDH

Q13UDH

Q20UDH

Q26UDH

QO3UDE

QO04UDEH

QO6UDEH

Q10UDEH

Q13UDEH

Q20UDEH

Q26UDEH

Q50UDEH

Q100UDEH

QnUDPVCPU

QO04UDPV

QO6UDPV

Q13UDPV

Q26UDPV

QnUDVCPU

QO3UDV

Q04UDV

QO6UDV

Q13UDV

Q26UDV

LCPU

LnCPU

L02S

Select "L02S/L02S-P" to use this module.

L02

L02-P

Select "L02/L02-P" to use this module.

L06

Select "L06/L06-P" to use this module.

L26

Select "L26/L26-P" to use this module.

L26-BT

Select "L26-BT/L26-PBT" to use this module.
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BAccessible routes

The following shows the accessible routes.

Accessible routes differ depending on the series of an access target device.
* When the series of an access target device is RCPU or RSafety

O: Accessible, A: Partially accessible, X: Not accessible

usB O X X X X X X
Ethernet Board X @) @) O O NG x
GX Simulator3 X X X X X X @)
GX Simulator2 X X X X X X X

*1  The meaning of 'Direct' and 'Specify IP Address' is as follows:

- Direct: When connecting a device directly

- Specify IP Address: When connecting a device by specifying the IP address
*2 Not accessible for the following models:

- RO8P

-R16P

- R32P
* When the series of an access target device is FX5CPU

O: Accessible, X: Not accessible

usB X X X X X X X
Ethernet Board X X X O O X X
GX Simulator3 X X X X X X @)
GX Simulator2 X X X X X X X

*1  The meaning of 'Direct' and 'Specify IP Address' is as follows:

- Direct: When connecting a device directly

- Specify IP Address: When connecting a device by specifying the IP address
* When the series of an access target device is QCPU

O: Accessible, A: Partially accessible, X: Not accessible

usB O X X X X
Ethernet Board X O A" A2 X
GX Simulator3 X X X X X
GX Simulator2 X X X X O

*1 The meaning of 'Direct' and 'Specify IP Address' is as follows:
- Direct: When connecting a device directly
- Specify IP Address: When connecting a device by specifying the IP address
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*2 Not accessible for the following models:
- Q01U
- Q02U
- QO3UD
- Q04UDH
- QO6UDH
- Q10UDH
-Q13UDH
- Q20UDH
- Q26UDH
» When the series of an access target device is LCPU

O: Accessible, A: Partially accessible, X: Not accessible

usB O X X X X
Ethernet Board X O NG A" X
GX Simulator3 X X X X X
GX Simulator2 X X X X O

*1 The meaning of 'Direct' and 'Specify IP Address' is as follows:

- Direct: When connecting a device directly

- Specify IP Address: When connecting a device by specifying the IP address
*2 Not accessible for L02S.

378 10 EXTENSION BLOCK SETTINGS
10.7 Data Stream Category



BAccessible devices
The following shows the list of accessible devices.

Accessible devices differ depending on the type of an access target device (product).
* RnCPU/RNENCPU/RnPCPU

Device name Device type Data type Start address End address Address
representation

Bit BOOL 0 2FFF Hexadecimal

Y Bit BOOL 0 2FFF Hexadecimal

B Bit BOOL 0 9A61FFF Hexadecimal

cc Bit BOOL 0 8993439 Decimal

CN Word WORD 0 8993439 Decimal

cs Bit BOOL 0 8993439 Decimal

D Word WORD 0 10117631 Decimal

F Bit BOOL 0 32767 Decimal

GV: Word WORD 0 9A5FFF Hexadecimal

Jn\B"! Bit BOOL 0 9FFFF Hexadecimal

Jn\sB™ Bit BOOL 0 13FF Hexadecimal

Jnsw’! Word WORD 0 13FF Hexadecimal

Jniw’! Word WORD 0 27TFFFF Hexadecimal

Jnix’! Bit BOOL 0 27TFFF Hexadecimal

Jny ™ Bit BOOL 0 27FFF Hexadecimal

L Bit BOOL 0 32767 Decimal

Lcc Bit BOOL 0 4761215 Decimal

LCN Word DWORD 0 4761215 Decimal

LCS Bit BOOL 0 4761215 Decimal

LSTC Bit BOOL 0 2529407 Decimal

LSTN Word DWORD 0 2529407 Decimal

LSTS Bit BOOL 0 2529407 Decimal

LTC Bit BOOL 0 2529407 Decimal

LTN Word DWORD 0 2529407 Decimal

LTS Bit BOOL 0 2529407 Decimal

M Bit BOOL 0 161882111 Decimal

R Word WORD 0 32767 Decimal

SB Bit BOOL 0 9A61FFF Hexadecimal

SD Word WORD 0 4095 Decimal

SM Bit BOOL 0 4095 Decimal

sTC Bit BOOL 0 8993439 Decimal

STN Word WORD 0 8993439 Decimal

STS Bit BOOL 0 8993439 Decimal

SW Word WORD 0 9A61FF Hexadecimal

TC Bit BOOL 0 8993439 Decimal

N Word WORD 0 8993439 Decimal

TS Bit BOOL 0 8993439 Decimal

Un\G™ Word WORD 0 268435455 Decimal

U3ENG™ Word WORD 0 268435455 Decimal

U3En\HG™ Word WORD 0 268435455 Decimal

w Word WORD 0 9A61FF Hexadecimal

ZR Word WORD 0 10027007 Decimal

*1  For a link direct device (Jn\), specify a network number (1 to 239) for 'n.'
*2 For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for

n

*3 For a CPU buffer memory access device (U3En\G/U3En\HG), specify the input/output number of the CPU module (0 to 3) for 'n.'
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* RnPSFCPU/RnSFCPU

Device name Device type Data type Start address End address Address
representation
X Bit BOOL 0 2FFF Hexadecimal
Bit BOOL 0 2FFF Hexadecimal
B Bit BOOL 0 5A49FFF Hexadecimal
cc Bit BOOL 0 5259711 Decimal
CN Word WORD 0 5259711 Decimal
cs Bit BOOL 0 5259711 Decimal
D Word WORD 0 5917183 Decimal
F Bit BOOL 0 32767 Decimal
GV: Word WORD 0 5A47FF Hexadecimal
Jn\B"! Bit BOOL 0 9FFFF Hexadecimal
Jn\sB™ Bit BOOL 0 13FF Hexadecimal
Jnsw’! Word WORD 0 13FF Hexadecimal
Jniw! Word WORD 0 27FFFF Hexadecimal
Jnix’! Bit BOOL 0 27FFF Hexadecimal
Jny™ Bit BOOL 0 27FFF Hexadecimal
L Bit BOOL 0 32767 Decimal
Lcc Bit BOOL 0 2784543 Decimal
LCN Word DWORD 0 2784543 Decimal
LCS Bit BOOL 0 2784543 Decimal
LSTC Bit BOOL 0 1479295 Decimal
LSTN Word DWORD 0 1479295 Decimal
LSTS Bit BOOL 0 1479295 Decimal
LTC Bit BOOL 0 1479295 Decimal
LTN Word DWORD 0 1479295 Decimal
LTS Bit BOOL 0 1479295 Decimal
M Bit BOOL 0 94674943 Decimal
R Word WORD 0 32767 Decimal
SA\B™ Bit BOOL 0 9BFFF Hexadecimal
SA\CC Bit BOOL 0 35487 Decimal
SACN Word WORD 0 35487 Decimal
SACS Bit BOOL 0 35487 Decimal
SA\D™2 Word WORD 0 39935 Decimal
SAWM™2 Bit BOOL 0 638975 Decimal
SA\SD™ Word WORD 0 4095 Decimal
SA\SM™ Bit BOOL 0 4095 Decimal
SA\STC Bit BOOL 0 35487 Decimal
SA\STN Word WORD 0 35487 Decimal
SA\STS Bit BOOL 0 35487 Decimal
SA\TC Bit BOOL 0 35487 Decimal
SA\TN Word WORD 0 35487 Decimal
SA\TS Bit BOOL 0 35487 Decimal
SAW2 Word WORD 0 9BFF Hexadecimal
SAX 2 Bit BOOL 0 2FFF Hexadecimal
SA\Y™2 Bit BOOL 0 2FFF Hexadecimal
SB Bit BOOL 0 5A49FFF Hexadecimal
SD Word WORD 0 4095 Decimal
SM Bit BOOL 0 4095 Decimal
sTC Bit BOOL 0 5259711 Decimal
STN Word WORD 0 5259711 Decimal
STS Bit BOOL 0 5259711 Decimal
SW Word WORD 0 5A49FF Hexadecimal
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Device name Device type Data type Start address End address Address
representation

TC Bit BOOL 0 5259711 Decimal

TN Word WORD 0 5259711 Decimal

TS Bit BOOL 0 5259711 Decimal

Un\G™ Word WORD 0 268435455 Decimal
U3En\G™ Word WORD 0 268435455 Decimal
U3EN\HG™ Word WORD 0 268435455 Decimal

Wi Word WORD 0 5A49FF Hexadecimal

ZR Word WORD 0 5832703 Decimal

*1  For a link direct device (Jn\), specify a network number (1 to 239) for 'n.'

*2 For a safety device, its value is read-only.

*3 For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for

n

*4 For a CPU buffer memory access device (U3SEn\G/U3En\HG), specify the input/output number of the CPU module (0 to 3) for 'n.'

* FX5CPU
Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1777 Octal

Bit BOOL 0 1777 Octal
B Bit BOOL 0 TFFF Hexadecimal
cc Bit BOOL 0 1023 Decimal
CN Word WORD 0 1023 Decimal
CSs Bit BOOL 0 1023 Decimal
D Word WORD 0 7999 Decimal
F Bit BOOL 0 32767 Decimal
GV: Word WORD 0 FBFF Hexadecimal
L Bit BOOL 0 32767 Decimal
LCcC Bit BOOL 0 1023 Decimal
LCN Word DWORD 0 1023 Decimal
LCS Bit BOOL 0 1023 Decimal
M Bit BOOL 0 32767 Decimal
R Word WORD 0 32767 Decimal
SB Bit BOOL 0 TFFF Hexadecimal
SD Word WORD 0 11999 Decimal
SM Bit BOOL 0 9999 Decimal
STC Bit BOOL 0 1023 Decimal
STN Word WORD 0 1023 Decimal
STS Bit BOOL 0 1023 Decimal
SwW Word WORD 0 TFFF Hexadecimal
TC Bit BOOL 0 1023 Decimal
TN Word WORD 0 1023 Decimal
TS Bit BOOL 0 1023 Decimal
unG™ Word WORD 0 262143 Decimal
W Word WORD 0 TFFF Hexadecimal

*1  For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for

n.
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+ QCPU

Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1FFF Hexadecimal
Bit BOOL 0 1FFF Hexadecimal

B Bit BOOL 0 EFFF Hexadecimal

CcC Bit BOOL 0 32767 Decimal

CN Bit WORD 0 32767 Decimal

Cs Bit BOOL 0 32767 Decimal

D Word WORD 0 4849663 Decimal

F Bit BOOL 0 2047 Decimal

Jn\B Bit BOOL 0 7FFF Hexadecimal

Jn\SB Bit BOOL 0 1FF Hexadecimal

Jn\SW Word WORD 0 1FF Hexadecimal

Jn\W Word WORD 0 1FFFF Hexadecimal

Jn\X Bit BOOL 0 3FFF Hexadecimal

Jn\Y Bit BOOL 0 3FFF Hexadecimal

L Bit BOOL 0 32767 Decimal

M Bit BOOL 0 61439 Decimal

R Word WORD 0 4849663 Decimal

SB Bit BOOL 0 7FFF Hexadecimal

SD Word WORD 0 2047 Decimal

SM Bit BOOL 0 2047 Decimal

STC Bit BOOL 0 32767 Decimal

STN Word WORD 0 32767 Decimal

STS Bit BOOL 0 32767 Decimal

SW Word WORD 0 TFFF Hexadecimal

TC Bit BOOL 0 32767 Decimal

TN Word WORD 0 32767 Decimal

TS Bit BOOL 0 32767 Decimal

un\G Word WORD 0 65535 Decimal

U3EN\G Word WORD 0 24335 Decimal

w Word WORD 0 4AEBFF Hexadecimal

ZR Word WORD 0 4849663 Decimal
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+ LCPU

Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1FFF Hexadecimal
Bit BOOL 0 1FFF Hexadecimal

B Bit BOOL 0 EFFF Hexadecimal

cc Bit BOOL 0 32767 Decimal

CN Word WORD 0 32767 Decimal

(&S] Bit BOOL 0 32767 Decimal

D Word WORD 0 421887 Decimal

F Bit BOOL 0 32767 Decimal

Jn\SB Bit BOOL 0 1FF Hexadecimal

Jn\SW Word WORD 0 1FF Hexadecimal

Jn\SW Bit BOOL 0.0 1FF.F Hexadecimal

Jn\W Word WORD 0 3FFF Hexadecimal

Jn\W Bit BOOL 0.0 3FFF.F Hexadecimal

Jn\X Bit BOOL 0 3FFF Hexadecimal

Jn\Y Bit BOOL 0 3FFF Hexadecimal

L Bit BOOL 0 32767 Decimal

M Bit BOOL 0 61439 Decimal

SB Bit BOOL 0 7FFF Hexadecimal

SD Word WORD 0 2047 Decimal

SM Bit BOOL 0 2047 Decimal

STC Bit BOOL 0 32767 Decimal

STN Word WORD 0 32767 Decimal

STS Bit BOOL 0 32767 Decimal

SwW Word WORD 0 6FFFF Hexadecimal

TC Bit BOOL 0 32767 Decimal

TN Word WORD 0 32767 Decimal

TS Bit BOOL 0 32767 Decimal

un\G Word WORD 0 65535 Decimal

w Word WORD 0 66FFF Hexadecimal

ZR Word WORD 0 393215 Decimal
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Connection method (OPC UA server connection)

Data is read from an OPC UA server in a specified collection cycle, and data is output to the next block.

EOperational specifications

O Collection cycle O Diagnosis cycle

—
Collecting data |'__ | Outputting the data | !
—e Q@
1 1
e d

Buffering the data Block

A

OPC UA Server
1. Collecting data

Data reading is requested for an OPC UA server in the set collection cycle, and data is collected according to the response
from the OPC UA server.

2. Buffering the data
The collected data is accumulated in the buffer.

3. Outputting the data

All the data accumulated in the buffer is output to a connected block for each diagnosis cycle.

When data is acquired for a category type variable using "OPC UA server connection" for the connection method, this block
outputs a value in the following range:

Data type in an OPC UA server Value to be output as a category type variable
BOOL The following character:
* True: "1"
+ False: "0"
WSTRING Character string that has zero to 255 characters
Others * NaN, +Inf, or -Inf: NaN
+ Other cases: Numerical value that is converted to character string
Example: 1: "1," -0.5: "-0.5"

Precautions

* When the data type is character string type (String), the character string is output up to 255 characters even if it has more
than 255 characters.

* When an explanatory variable of an Al set in a block is of the timestamp type, 'collection date and time' is always output
because no timestamp data is collected from an OPC UA server.

* When the data in an OPC UA server is 'NaN,' '+Inf," or '-Inf,' 'NaN' is output.

EConnection to or disconnection from an OPC UA server
When the execution status of a task is "RUN," an OPC UA server is connected.
When the execution status of a task is not "RUN," an OPC UA server is disconnected.

HEConnectable OPC UA server
An OPC UA server that has the following OPC UA service sets can be connected.

 Discovery service set

» SecureChannel service set
» Session service set

* View service set

* Attribute service set

» Subscription service set
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HCollection cycle of an OPC UA server

« An OPC UA server periodically collects data; therefore, when the collection cycle of this product is longer than that of the
OPC UA server, data may not be collected.
It is recommended to set the collection cycle of this product equal to or shorter than that of the OPC UA server.
In addition, the collection cycle of the OPC UA server depends on the performance of the OPC UA server. For details, refer
to the manual of the OPC UA server to be used.

* When the data update of the OPC UA server and data collection of this product are not performed at the same time, the
data to be used for a diagnosis may not be collected as expected. Before the official operation, check whether the data is
collected as expected.
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Connection method (DB connection)

Data is acquired from a database and output to the next block.

EOperational specifications

O Collection cycle O Diagnosis cycle

— .

1 .;

Collecting data  |*__ o Outputtingthedatai i
« e > Q |
1 1

1 1

Buffering the data .--B-|:3::|:-

Database

1. Collecting data

Data is collected from a database.

For the correspondence between the data types for this product and those for a database, refer to the following:
[=5~ Page 387 Correspondence between the data types for this product and those for a database

2. Buffering the data
The collected data is accumulated in the buffer.

3. Outputting the data
All the data accumulated in the buffer is output to a connected block for each diagnosis cycle.
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HECorrespondence between the data types for this product and those for a database
Operations are guaranteed with the combinations in the following table.

« MySQL
O: Supported, —: Unsupported

Numerical value type O O o —
Category type @) @) 0" @)
Timestamp type — — o O

*1 Character strings that can be recognized or parsed as characters for each data type are imported.
*2 According to the specifications of the category type, characters exceeding the maximum number are deleted and unusable ones are

replaced to import.
+ PostgreSQL
O: Supported, —: Unsupported

Numerical value type e} @) @) o —
le) e} O 0% o
i O*1 O

Category type

Timestamp type

*1 Character strings that can be recognized or parsed as characters for each data type are imported.
*2 According to the specifications of the category type, characters exceeding the maximum number are deleted and unusable ones are

replaced to import.
+ SQL Server
O: Supported, —: Unsupported

@) o*‘l —

Numerical value type O
e} e} 07 e}

— _ 0*1 @)

Category type

Timestamp type

*1 Character strings that can be recognized or parsed as characters for each data type are imported.
*2 According to the specifications of the category type, characters exceeding the maximum number are deleted and unusable ones are

replaced to import.
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Input data stream screen

The following shows the screen for setting a data collection method (connection method).

Settings differ depending on the connection method.

* When the connection method is "Text file": (=5~ Page 388 When the connection method is "Text file")

* When the connection method is "Mitsubishi Electric FA Connector": (==~ Page 392 When the connection method is
"Mitsubishi Electric FA Connector")

* When the connection method is "OPC UA server connection": (=5~ Page 396 When the connection method is "OPC UA
server connection")

* When the connection method is "DB connection": (==~ Page 406 When the connection method is "DB connection")

HEWhen the connection method is "Text file"
The contents to be set when the connection method is "Text file" are as follows.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Input data stream
Text file -
C:\Input

Prefix of file name

@ Save collected files

1 day(s)

OPERATION SETTING CANCEL

Displayed.items

Item Description

Connection method Select "Text file."

Folder path Set the absolute path (1 to 197 characters)*1of a folder to store a file.
A relative path cannot be set.

Prefix of file name Set a prefix (1 to 32 characters) to specify a file.

Header line number Set the header line number (0 to 19) of a file.

Data start line number Set the data start line number (1 to 20) of a file.

Save collected files™ Turn this ON to save collected files.

Example of saving folder path*3 An example of the path to a save destination folder for collected files is displayed.

Number of days to hold files™ Set the number of days to hold collected files (1 to 365 days).

[Operation setting] button Click this to display the operation setting screen. (I==~ Page 390 Operation setting)

[Next] button Click this to display the data assignment setting screen (for "Text file"). ([~ Page 391 Data assignment setting (for "Text
file"))
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*1  When "Save collected files" is ON, the setting range is from 1 to 146 characters.
*2 Can be turned ON when the version of this product on a diagnosis terminal is 1.03D or later.
*3 Displayed when "Save collected files" is ON.
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HOperation setting

The following shows the screen for setting the operation when the buffer is exceeded.

Window.

Operation setting
When the buffer is exceeded

Diagnosis continuation o

® The new data waits for the next
diagnosis

(O Delete from the last data

(O Delete from the oldest data

£ -

Displayed.items

Item Description

Diagnosis — Turn this ON to continue a diagnosis when the buffer is exceeded.

continuation If this is OFF, a task stops when the buffer is exceeded.
The new data waits for Buffered data is not deleted and collection is skipped until the next diagnosis.
the next diagnosis New data is collected after the buffer storage becomes empty due to a diagnosis.

Delete from the last data | The task execution continues by deleting the newest data to free up space in the buffer storage.

Delete from the oldest The task execution continues by deleting the oldest data to free up space in the buffer storage.
data
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EData assignment setting (for "Text file")
The following shows the screen that appears when selecting "Text file" for the connection method.

Set a variable to be assigned to an input data stream.

Window.

Data assignment setting

Please assign the input data to the explanatory variable.
Data Variable name
Day Day
TimeCode TimeCode
B_Area_Price B_Area_Price
C_Area_Price C_Area_Price
D_Area_Price D_Area_Price
A_Area_Demand_MWh A_Area_Demand_MWh
B_Area_Demand_MWh B_Area_Demand_MWh

BACK n CANCEL

Displayed.items

Item Description

Data Set the name for data to be collected (up to 255 characters).
When '0' is set for "Header line number" in the input data stream screen, specify a line number (1 to 256) to set data to be
collected. (==~ Page 388 When the connection method is "Text file")

Variable name The name of an explanatory variable of an Al set in an Al execution block is displayed. (==~ Page 445 Al execution
screen)
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HEWhen the connection method is "Mitsubishi Electric FA Connector"
The contents to be set when the connection method is "Mitsubishi Electric FA Connector" are as follows.

Perform either of the following operations:

» Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Input data stream

Connection method
Mitsubishi Electric FA Connector ~

Common Settings -
(1)
PC I/F Settings -

Device I/F Settings -
Other Settings -

‘ OPERATION SETTING ‘ NEXT CANCEL

Displayed.i

Connection method Select "Mitsubishi Electric FA Connector."
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Item

(1) Target device setting

Description
Common Settings ! Description Set description (up to 1024 characters).?

CPU Series Select a CPU series.
* RCPU
» Rsafety
* FX5CPU
* QCPU
«LCPU

CPU Type Select a CPU type.
For the list of accessible devices, refer to the following:
=~ Page 375 Accessible devices (products)

PC I/F Settings*1 PC IIF Select the I/F on the personal computer side.

+ USB
« Ethernet Board
Accessible routes differ depending on the series of an access target device.
=~ Page 377 Accessible routes
In addition, when connecting to the simulator function of GX Works2 or GX
Works3 to verify a task without the actual system, select the following options:
* When "CPU Series" is "RCPU," "Rsafety," or "FX5CPU": GX Simulator3
* When "CPU Series" is "QCPU" or "LCPU": GX Simulator2
For the procedure for cooperating with GX Simulator2 or GX Simulator3, refer
to the following:
=~ Page 577 Cooperation with GX Simulator2 or GX Simulator3

IP Address "™ Enter the IP address (0.0.0.0 to 255.255.255.255) on the personal computer

side.

Source Network
Number™

Set a network number (1 to 239).

Source Station
Number™

Set a station number (1 to 120).

System Number™®

Set a system number (1 to 4) when using GX Simulator3.

CPU Number™®

Set a CPU number (1 to 4) when using GX Simulator3.®

Target Simulator”

Select a target simulator when using GX Simulator2.
* Simulator A
« Simulator B
* Simulator C
* Simulator D

Device I/F
Settings 18

Device I/F

Select the I/F on the device side.™

+ USB

* RJ71EN71 (Direct)

* RJ71EN71 (Specify IP Address)

* QJ71E71 (Specify IP Address)

* LU71E71 (Specify IP Address)

« Ethernet Port (Direct)

« Ethernet Port (Specify IP Address)
* RJ71GN11-T2 (Specify IP Address)
Accessible routes differ depending on the series of an access target device.
=~ Page 377 Accessible routes

Protocol Type*10

Set a protocol type (TCP or UDP)." "

Network Number 12

The network number set in the PC I/F settings is displayed.

Station Number' 12

Set a station number (0 to 120).

IP Address 13

Enter the IP address (0.0.0.0 to 255.255.255.255) on the device side.

Other Settings™™

Timeout

Set the timeout time (1 to 90 seconds).

Retry

Set the number of retries (0 to 9).

[Operation setting] button

Click this to display the operation setting screen. (==~ Page 390 Operation
setting)

[Next] button

Click this to display the data collection setting screen (for "Mitsubishi Electric
FA Connector"). (==~ Page 395 Data collection setting screen (for "Mitsubishi
Electric FA Connector"))

*1 Setting items can be shown or hidden by clicking it.

*2 An error occurs if a surrogate pair character is used.

*3 Displayed when selecting "Ethernet Board" for "PC I/F."

*4 Displayed when selecting any of the following options for "Device I/F":
- "RJ71EN71 (Direct)"
- "RJ71EN71 (Specify IP Address)"
- "QJ71E71 (Specify IP Address)"

10 EXTENSION BLOCK SETTINGS
10.7 Data Stream Category

393



*5
*6
*7
*8
*9

- "LJ71E71 (Specify IP Address)"

- "RJ71GN11-T2 (Specify IP Address)"

Displayed when selecting "GX Simulator3" for "PC I/F."

Not displayed when selecting "FX5CPU" for "CPU Series."

Displaying when selecting "GX Simulator2" for "PC I/F."

Displayed when selecting "USB" or "Ethernet Board" for "PC I/F."

The meaning of 'Direct' and 'Specify IP Address' is as follows:

- Direct: When connecting a device directly

- Specify IP Address: When connecting a device by specifying the IP address

*10 Displayed when selecting "Ethernet Board" for "PC I/F" and any of the following options for "Device I/F":

- "RJ71EN71 (Specify IP Address)"

- "QJ71E71 (Specify IP Address)"

- "LJ71E71 (Specify IP Address)"

- "Ethernet Port (Specify IP Address)" (It is not displayed when selecting "FX5CPU" for "CPU Series.")
- "RJ71GN11-T2 (Specify IP Address)"

*11 Some packets may be lost when selecting UDP.
*12 Displayed when selecting "Ethernet Board" for "PC I/F" and any of the following options for "Device I/F":

- "RJ71EN71 (Direct)"

- "RJ71EN71 (Specify IP Address)"

- "QJ71E71 (Specify IP Address)"

- "LJ71E71 (Specify IP Address)"

- "RJ71GN11-T2 (Specify IP Address)"

*13 Displayed when selecting "Ethernet Board" for "PC I/F" and any of the following options for "Device I/F":

394

- "RJ71EN71 (Specify IP Address)"

- "QJ71E71 (Specify IP Address)"

- "LJ71E71 (Specify IP Address)"

- "Ethernet Port (Specify IP Address)"
- "RJI71GN11-T2 (Specify IP Address)"
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HData collection setting screen (for "Mitsubishi Electric FA Connector")
The following shows the screen that appears when selecting "Mitsubishi Electric FA Connector" for the connection method.

Set a variable to be assigned to an input data stream.

Window.

Data collection setting

1000 -

Assignment Setting

Input data Data type Number of chara Variable name Variable type
Data collection tin - Timestamp Timestamp
X0 BOOL - Data2 Number

Y1 BOOL - Data3 Number
R10 WORD - Data4 Number
W10 WORD - Datas Number
B100 BOOL - Data6 Number
D10 WSTRING ~ 16 D Category

BACK n CANCEL

Displayed.items

Item Description

Access Cycle [ms] Select a cycle to request a MELSEC device to read data and poll the data.
* 50 ms/200 ms/500 ms/1000 ms/2000 ms/5000 ms

Input data Set a device to be collected.

For the collectable devices, refer to the following:

=5~ Page 379 Accessible devices

However, "Data collection time" is always displayed when the data type of the explanatory variable in a target line is
timestamp.

Data type Set the data type of a device to be collected.

However, this item cannot be set when the data type of the explanatory variable in a target line is timestamp.
The data types that can be set differ depending on the data type of the explanatory variable in a target line.

» When the data type of an explanatory variable is 'numerical value'

BOOL, WORD, INT, UINT, DWORD, DINT, UDINT, LINT, ULINT, REAL, LREAL

* When the data type of an explanatory variable is 'category'

BOOL, WORD, INT, UINT, DWORD, DINT, UDINT, LINT, ULINT, REAL, LREAL, STRING, WSTRING

Number of characters Set the number of characters in the following range when selecting "STRING" or "WSTRING" for "Data type."
« "STRING": 1 to 32
* "WSTRING": 1 to 16

Variable name The name of a variable of an Al set in an Al execution block is displayed. (==~ Page 445 Al execution screen)
Variable type The type of a variable is displayed.
Precautions

For a timestamp type variable, the setting cannot be changed.
The time buffered by this product in the collection cycle is set automatically. (==~ Page 373 Connection method (Mitsubishi
Electric FA connector))
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HEWhen the connection method is "OPC UA server connection”
The contents to be set when the connection method is "OPC UA server connection" are as follows.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Input data stream

OPC UA server connection «

CHANGE

CHANGE

(1

OPERATION SETTING

Displayed.items

Item

Description

Connection method

Select "OPC UA server connection."

(1) OPC UA server setting Server connection

The status of the OPC UA server connection setting is displayed.
Click the [Change] button to configure the connection settings. ([~ Page 397 OPC UA server
connection settings)

Server authentication

The status of the OPC UA server authentication setting is displayed.
Click the [Change] button to configure the authentication settings.*1 (==~ Page 399 OPC UA
server authentication settings)

[Operation setting] button

Click this to display the operation setting screen. (==~ Page 390 Operation setting)

[Next] button

Click this to display the data assignment setting screen (for "OPC UA server connection").
(== Page 403 Data assignment setting (for "OPC UA server connection"))

*1 Can be clicked only when "Server connection” is "Already set."
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HOPC UA server connection settings
The following shows the screen for configuring the OPC UA server connection settings.

Window.

OPC UA server connection setting

Destination server

SERVER CHECK

Basic2565ha256 -

S\rgn & Encrypt -

CANCEL

Displayed.items

Item Description
End point URL Set the end point URL of the connection destination server (up to 1024 characters).*1
[Server check] button Click this to connect to the OPC UA server, and acquire the following information:

* Server name

* Available combinations of a security policy and security mode

From the acquired combinations of the security policy and security mode, the setting of the security policy and security
mode will be changed according to the priority order shown in the following:

==~ Priority order of combinations of a security policy and security mode

Server name The server name acquired by the server check is displayed.

Security policy Select a security policy. 2™

Select a policy according to the settings of the OPC UA server of the connection destination.

* None: No security

« Basic128Rsa15 (Not recommended): 128-bit encryption

* Basic256 (Not recommended): 256-bit encryption

* Basic256Sha256: 256-bit encryption (using Sha256 algorithm)

When changed, if the combination of the "Security policy" and "Security mode" after changing does not exist in the
combinations acquired from the OPC UA server, the setting of "Security mode" is also changed according to the priority
order shown in the following:

== Priority order of combinations of a security policy and security mode

Security mode Select a security mode."2"3

Select a policy according to the settings of the OPC UA server of the connection destination.
* None: No security

« Sign: Adding a signature to data

« Sign & Encrypt: Adding a signature and encrypting the data

*1  When edited after the server check succeeded, "Server name" becomes blank and the status becomes unchecked.

*2 Can be selected after the server check succeeded.

*3  When a security policy and security mode acquired from an OPC UA server does not exist in the options, blank is displayed and this
item cannot be changed.
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* Priority order of combinations of a security policy and security mode
The following shows the priority order of combinations of a security policy and security mode.

Priority Security policy Security mode

order

1 Basic256Sha256 Sign & Encrypt

2 Basic256Sha256 Sign

3 Basic256 (Not recommended) Sign & Encrypt

4 Basic256 (Not recommended) Sign

5 Basic128Rsa15 (Not recommended) Sign & Encrypt

6 Basic128Rsa15 (Not recommended) Sign

7 None None
Precautions

» The settings cannot be changed during the server check.

» Basic128Rsa15 and Basic256 are not recommended in the OPC UA specifications, because they are considered as less
secure. Select a security policy that is highly secured according to the settings of the OPC UA server of the connection
destination.
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HOPC UA server authentication settings

The following shows the screen for configuring the OPC UA server authentication setting.

Window.

OPC UA server authentication setting

User token type

(O User name/password

(O User certificate

@® Anonymous user

Server certificate

Make server certificate trusted .

Client certificate (Local diagnosis terminal)
CREATE DOWNLOAD
SERVER AUTHENTICATION

Displayed.items

Item

Description

User token type*1 User name/password | —

Select this to perform user authentication with a user name/password.

User name

Set a user name to be used for user authentication (up to 1024 characters).*1

Password

Set a password to be used for user authentication (up to 1024 characters).”!

User certificate —

Select this to perform user authentication with a user certificate.

Certificate file path

Specify the path to the certificate file (up to 255 characters).*1

Key file path

Specify the path to the private key file (up to 255 characters).*1

Anonymous user

Select this to perform user authentication with an anonymous user.

Server certificate Make server certificate trusted

Turn this ON to trust the server certificate.

Client certificate Creation status
(diagnosis terminal

name)

The creation status of a client certificate is displayed.

Click the [Create] button to create a client certificate.” (=~ Page 402 Client
certificate creation)

Click the [Download] button to download the client certificate (file name:
MaiLabOpcUaClient.der)."2"3™

Authentication status

The server authentication status is displayed.

Click the [Server authentication] button after trusting the client certificate on the

OPC UA server to perform authentication. 2

After authentication, a server certificate is stored in the foIIowing:*5

* Trusted server certificate:
C:\ProgramData\MELSOFT\MaiLab\PK\opcua\predictor\trusted\(server
name)[(thumbprint of the server certificate)].der

+ Not trusted server certificate®:

C:\ProgramData\MELSOF T\MaiLab\PK\opcua\predictor\rejected\(server
name)[(thumbprint of the server certificate)].der

*1 "Authentication status" becomes "Not authenticated" when changed, edited, or created after the server authentication.

*2 Can be clicked when "Creation status" is "Created."
*3  Output by the download function of a web browser.

*4 A warning message may appear depending on security settings of a web browser in use when downloading the certificate.
*5 When the combination of a security policy and security mode is "None" and "None," a server certificate is not stored, because it is not

used.

*6 To trust it manually, move the server certificate in 'rejected' folder to 'trusted' folder.
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After that, click the [Server authentication] button again to complete the server authentication.
 To perform server authentication by enabling the function to trust a client certificate automatically on an OPC UA server

Follow the procedure shown below to perform server authentication by enabling the function to trust a client certificate
automatically on an OPC UA server being used.

Client certificate

Server certificate
1la
OPCServer CIienrtificate

1. Create a client certificate on a diagnosis terminal.

Diagnosis Terminal Learning Station

2. Enable automatic exchange of a client certificate on an OPC UA server.
In this case, enable it before server authentication.

3. Perform server authentication.

The server certificate of the OPC UA server is stored on the diagnosis terminal. At this time, the client certificate is
automatically trusted on the OPC UA server.

» To perform server authentication by disabling the function to trust a client certificate automatically on an OPC UA server
Follow the procedure shown below to perform server authentication by disabling the function to trust a client certificate

automatically on an OPC UA server being used.

Client ceificate

Server certificate

OPC UA Server Diagnosis Terminal Client certificate Learning Station

Client certificate

1. Create a client certificate on a diagnosis terminal.
2. Download the client certificate.

3. Trust the client certificate manually on the OPC UA server.
In this case, trust it before server authentication.

4. Perform server authentication.
The server certificate of the OPC UA server is stored on the diagnosis terminal. At this time, the client certificate is trusted on
the OPC UA server; therefore, authentication succeeds.

400 10 EXTENSION BLOCK SETTINGS
10.7 Data Stream Category



* When "User token type" is "User certificate"
When "User token type" is "User certificate," before the server authentication, it is required to trust the specified client
certificate manually on the OPC UA server of the connection destination. (If it is not trusted, the server authentication fails.)

User certificate

e =
la

OPC UA Server Diagnosis Terminal Learning Station

User certificate

1. Store a user certificate in the place where the certificate can be accessed from a diagnosis terminal.

2. Trust the user certificate manually on the OPC UA server.

Precautions

» While the server authentication is being performed or a client certificate is being created, the settings cannot be changed.
» Set the same user name and password as an OPC UA server of the connection destination. When the user name or
password of the OPC UA server has more than 1024 characters, change it to fit within 1024 characters.

To connect an OPC UA server by specifying a user certificate, options other than "None" are required to be set for a
security policy and security mode.

A client certificate is required to be created again in the following cases:

- The client certificate has expired.

- The host name of the diagnosis terminal that executes the task has been changed.

- A task with the OPC UA server connection set has been imported in a diagnosis terminal with no client certificate created.
A client certificate created on a diagnosis terminal is used by all the OPC UA servers that are connected from the diagnosis
terminal. When different tasks are executed on the same diagnosis terminal, the same client certificate is used; therefore, it
is not required to create a new client certificate for each task.
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HClient certificate creation
The following shows the screen for creating a client certificate to perform application authentication with an OPC UA server.

Window.

Client certificate creation

Organization
Unit
Location

State

5 years -

4096bits -

Sha256 ~

-

Displayed.items

Item Description

Application name The application name (MELSOFT MailLab) is displayed.
Organization name Set an organization name (up to 255 characters).
Organization unit Set an organization unit (up to 255 characters).

Region name Set a region name (up to 128 characters).

Prefecture/state name Set a prefecture/state name (up to 128 characters).

Country Enter an abbreviation for a country name (up to 2 characters).
Domain Set a domain (up to 16 characters).

Default: The machine name of a diagnosis terminal is displayed.

Application URI An application URI is displayed in the following format:
« urn:Host name of a diagnosis terminal:MitsubishiElectric:MaiLab
Expiration date Select the expiration date for a client certificate.
RSA key strength Select an RSA key strength.
Signature algorithm Select a signature algorithm.
[OK] button Click this to create a client certificate according to the setting contents.

The created client certificate and private key file are stored in the following:
« Client certificate: C:\ProgramData\MELSOF T\MaiLab\PK\opcua\predictor\certs\MaiLabOpcUaClient.der
« Private key file: C:\ProgramData\MELSOF T\MaiLab\PKI\opcua\predictor\private\MaiLabOpcUaClient.pem

Precautions

Make sure that the time in the environment where the OPC UA server is running matches the one on a diagnosis terminal,
and then create a client certificate.
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EData assignment setting (for "OPC UA server connection™)
The following shows the screen that appears when selecting "OPC UA server connection" for the connection method.

Set a variable to be assigned to an input data stream.

Window.

Data assignment setting

Please assign the input data to the variable

DATAACQUISITION AUTO ASSIGNMENT

~ [ Root + Root » Objects » Address Space » Dev00
s Views Data 1 Data A uthority
~ [ Objects Tag000 UINT Read/Write
M & Server Tag001 UINT Read/Write @
~ [ Address Space
» [ Dev0D
» [ Types
Assign Input data Data type variable name Variable type
(3) Root.Objects Address Space.Dev00.Tag000 UINT TIME Category

BACK CANCEL

Displayed.items

Item

Description

Server name

A server name acquired from the server authentication is displayed.

[Data acquisition] button

Click this to acquire data from the OPC UA server and display it in a tree view and data list.

[Auto assignment] button”"

Click this to assign data automatically to a target variable, when the variable that has the
same name (characters are case-sensitive) as the one displayed in the data list exists in the
data assignment setting.

However, when "Variable type" of a variable in a target line is "Timestamp," data is not
assigned.

In addition, when data is already assigned to the target variable of auto assignment, the
data is overwritten.

(1) Tree view

The acquired data hierarchy of an OPC UA server is displayed in a tree format.

(2) Data list

The data in the items selected in the tree view is listed.

Data

A data name is displayed.

Data type

A data type is displayed.
"---" is displayed for unavailable data type in this function.

Access authority

The data access authority type is displayed.
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Item

Description

(3) Data assignment setting —

Configure the data assignment settings.
However, when "Variable type" of a variable in a target line is "Timestamp," these settings
cannot be configured.

Assignment

Click this to assign data selected in the data list to the "Input data" column.

Input data

Data of an OPC UA server to be set as a variable is displayed.

Data names are connected from the start to the end of the item names, and displayed in a
layer structure accordingly.

(Example) Root.Objects.Dev000.Node01

However, when "Variable type" of a variable in a target line is "Timestamp," "Data collection
time" is always displayed.

If an error occurs, o is displayed.

Data type

The type of data set in "Input data" is displayed.
"---" is displayed for unavailable data type in this function.

Variable name

The name of a variable of an Al set in an Al execution block is displayed. ([==~ Page 445 Al
execution screen)

Variable type

The type of a variable is displayed.

*1

404

Can be clicked when at least one unit of data is displayed in the data list.
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The following shows the available data types for this function and the corresponding data types of the OPC UA server.

Data type Data type of OPC UA server Description

BOOL UA_BOOLEAN Binary (0 or 1)

SINT UA_SBYTE Signed 8-bit integer
USINT UA_BYTE Unsigned 8-bit integer
INT UA_INT16 Signed 16-bit integer
UINT UA_UINT16 Unsigned 16-bit integer
DINT UA_INT32 Signed 32-bit integer
UDINT UA_UINT32 Unsigned 32-bit integer
LINT UA_INT64 Signed 64-bit integer
ULINT UA_UINT64 Unsigned 64-bit integer
REAL UA_FLOAT 32-bit real number
LREAL UA_DOUBLE 64-bit real number
WSTRING™ UA_String Character string (Unicode)

*1 Can be set only when "Variable type" is "Category."

Point/@
When the screen is displayed, data is acquired from an OPC UA server and displayed in a tree view and data
list.

Precautions

» The settings cannot be changed during the acquisition of the data.
In this case, the following is displayed:

For a timestamp type variable, the setting cannot be changed.

The time buffered by this product in the collection cycle is set automatically. (=5~ Page 384 Connection method (OPC UA
server connection))

When the data settings of an OPC UA server are changed after configuring the data assignment settings, click the [Data

acquisition] button to check that there are no errors in the settings.

The same data of an OPC UA server can be configured for the following settings. However, when the same data is
configured, the output value of this product is applied to the collected data of this product.

- Input data of the input data stream

- Output data of the output data stream
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HEWhen the connection method is "DB connection"

The contents to be set when the

Window.

connection method is "DB connection" are as follows.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Input data stream
DB connection -
DB connection

©® Not set cHaeE

Query
©® Not created

OPERATION SETTING

Displayed.items

CANCEL

Item

Description

Connection method

Select "DB connection."

DB connection

The status of the database connection setting is displayed.
Click the [Change] button to set this item. (=5~ Page 407 DB connection setting)

Query

The creation status of a query is displayed.
Click the [Change] button to create a query. (== Page 408 Query)

[Operation setting] button

Click this to display the operation setting screen. (I==~ Page 390 Operation setting)
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EDB connection setting

The following shows the screen for setting connection information to connect to a database.

Window
DB connection setting
DB type
MySQL -
(1
Destination address *
Port number *
DB name
User name
Password *
Displayed.items
Item Description
(1) Connection DB type Select the type of a database to connect to.
information * MySQL
* PostgreSQL
» SQL Server

Destination address

Set the IP address or computer name of a database to connect to.

Port number

Set the port number of a database to connect to.

DB name

Set the name of a database to connect to.

User name

Set the user name used for authentication when connecting to a database.

Password

Set the password used for authentication when connecting to a database.

[Connection check] button

Click this to check whether a database can be connected.
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HEQuery

The following shows the screen for creating a query to acquire data from a database.

Window.
Query >
—— (1)
CONSOLE ACQUIRED DATA

Pressing the execute button at the upper of the editor outputs the execution result of the guery.

CANCEL
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Displayed.items

Item

Description

(Template insertion)

Click this to insert a template.

EMySQL, PostgreSQL
SELECT

"Database column name" AS "MailLab variable name"

FROM
"__sample_table_ '
LIMIT
100

"__sample_table_'

Replace ' _sample_table__' with the table name of a data acquisition
target.

"Database column name" AS
"MaiLab variable name"

It is inserted with delimited by commas and line feeds for the number
of input variables.

Replace ' _sample_table__' with the table name of a data acquisition
target.

100 Replace it with the number of records to be acquired.
Acquire as many records as necessary for one diagnosis. Records
exceeding 86400 are not acquired in one collection.
HSQL Server
SELECT
TOP 100
"Database column name" AS "MailLab variable name"
FROM
"__sample_table_ "
100 Replace it with the number of records to be acquired.

Acquire as many records as necessary for one diagnosis. Records
exceeding 86400 are not acquired in one collection.

"Database column name" AS
"MaiLab variable name"

It is inserted with delimited by commas and line feeds for the number
of input variables.

If the column name in 'database column name' differs from that of a
database, replace it with a target one.

"__sample_table_ '

Replace'__sample_table__' with the table name of a data acquisition
target.

P (Test execution)

Click this to test if a query works.
Up to 100 records are acquired. (Even if a query is created to acquire 101 or more records, only a
maximum of 100 records are acquired.)

(1) Query editor

An area for creating a query. (Number of characters: up to 600000, number of lines: up to 3000)
Enter only one query.

(2) Execution result

[Console] tab

An error occurred in test execution is displayed.

[Acquired data] tab

A record acquired in test execution is displayed.
No values are displayed for missing values (NaN).
If data type conversion fails, it is displayed in red.

Precautions

Data in a database may be rewritten depending on the content of a query. Check the content, then click the [OK] button.

Point/©

» When specifying a variable for a command parameter, enter it in the following format:

%(MailLab variable name)s

» When acquiring the data on a task execution date, create a query by referring to the following:

(Example) For MySQL

SELECT * FROM xxx_table WHERE DATE(xxx_column) = CURDATE();

(Example) For postgreSQL

SELECT * FROM xxx_table WHERE xxx_column::date = CURRENT_DATE;

(Example) For SQL server

SELECT * FROM xxx_table WHERE CAST(xxx_column AS DATE) = CAST(GETDATE() AS DATE);
« For errors returned by a database, refer to the manual for each database to take corrective action.
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Output data stream block

An output data stream block outputs data externally when a task is executed.
One data output method (connection method) can be set for each placed block.

=8 (o} e

Guiput daia
stream

inpuf data 7
stream Al execution

Output data stream
Output data to MELSEC or IT system at
diagnosis

l -
¢\

@ %

N

s

Point}3

Multiple output destinations can be set by placing multiple pieces of this block.

Processing image

Assigning variable names, selecting output targets

Input data agnosis
Diagnosis o | XI1 resut 1 JudgTent 1
i ... [Judgment| .. i
i A resut 1 1 11 Dev1 Dig_rst1 Alert_1
2021/2/5 14:00 0 96 OK 2021/2/5 14:00 0 96 OK
2021/2/5 14:00 0 100 OK 2021/2/5 14:00 0 100 OK
2021/2/5 14:00 1 53 NG |:> 2021/2/5 14:00 1 53 NG
2021/2/5 14:01 1 47 NG 2021/2/5 14:01 1 47 NG
2021/2/5 14:01 0 88 NG 2021/2/5 14:01 0 88 NG
2021/2/5 14:01 1 45 OK 2021/2/5 14:01 1 45 OK
L mn J
4
Output target data
-_r
s Devi |Dig_rst1| Alert_1
0 96 OK
- Whether to output each input variable such as an explanatory 0 100 OK
variable of an Al, diagnosis result, and judgment result 1 53 NG
- Output variable name for data to be output 1 47 NG
0 88 NG
1 45 OK
Text
DB
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Input/output specifications

Hinput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 1024
« Type of each variable: Any types

Operational specifications

The following processing is performed when executing a task.

1. Acquiring data
Data is acquired from the previous block to this block.

2. Refining records
Records are refined according to the output condition setting.
[Z=" Page 426 Output condition

3. Refining variables

Variables are refined according to the output variable setting.

[=5~ Page 430 Output variable setting (for "Text file")

[Z=~ Page 432 Output variable setting (for "Mitsubishi Electric FA Connector")
(=5~ Page 434 Output variable setting (for "OPC UA server connection")

[=5~ Page 437 Output variable setting (for "DB connection")

4. Processing missing values
Missing values are processed according to the missing value processing setting.
[=5~ Page 428 Missing value processing setting

5. Outputting the data

The data is output by the set connection method.

Detailed specifications follow the ones for each connection method.
[=5~ Page 412 Connection method (text file)

(=5~ Page 415 Connection method (Mitsubishi Electric FA connector)
(=5~ Page 418 Connection method (OPC UA server connection)

[=5~ Page 421 Connection method (DB connection)
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Connection method (text file)
Data is output to a specified save destination folder in the CSV or TSV format.

EOperational specifications

S
....... d::t?nation

H i
1 1 . . folder
! p ! Acquiring data Vo Outputting the data‘
| e H > < > TMP folder
— i
Block Output file

Saved file 1
Saved file 2
Saved file 3

1. Acquiring data
Data is acquired from a block connected to the input of an output data stream block.

2. Outputting the data
The data is output as follows:

o (2]
Local disk TMP folder Outputting
file
N
(3]

Save destination

folder Saved file

@ ATMP folder is created in the local disk of a diagnosis terminal.
O A specified text file (tmp.extension) is created in the TMP folder, and data is output until the maximum number of records

for one file or the number of diagnosis executions is reached.

© When the maximum number of records for one file or the number of diagnosis executions is reached, the name of an
‘outputting file' is changed to the one with a set prefix, then the file is moved to a 'save destination folder.'

When the file cannot be moved to the 'save destination folder,' it is saved locally. It will be moved when the next 'outputting file'

becomes a 'saved file.'

Pointp

» When the execution status of a task is switched from 'RUN' to 'READY,' 'STOP,' or 'Error," an 'outputting file'
becomes a 'saved file' even if the number of records in the 'outputting file' does not reach the maximum
number yet. A new 'outputting file' is not created at this point.

The TMP folder will be deleted entirely when the task stops.

» When the maximum number of records is reached while outputting data, an 'outputting file' is changed to a
'saved file' or moved. Then, the remaining data, which is not output yet, is output to a new 'outputting file'.

» For a numerical value type variable, if the value has more than 18 digits, it is rounded to 17 digits and output

in exponent notation.
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HEOutput format of a file

* File name

(Set prefix of file name)_YYYYMMDDhhmmSSsss_000001.csv

A file name is suffixed with a six-digit sequential decimal number (000000 to 999998).

» Extension

A file is output with the extension of CSV (delimiter: comma) or TSV (delimiter: tab) according to the setting.
* Format

Afile is output in the format of Shift_JIS or UTF-8 (with BOM) according to the setting.

» Output contents

- When cooperating with Edgecross Basic Software
Afile is output according to the format of a response data file that is required for cooperation with Edgecross Basic Software.

Column Data name Data type Data content

First column TIME DATETIME[YYYY-MM-DD hh:mm:ss.ms] File output time
For details, refer to the following:
=5~ Page 413 Addition of the output

time column
Second column and | Any names (name set in the output The data type follows the type of a variable set in the | Any contents
later variable settings)*1 output variable settings. However, content is output within the
» Numerical value type variable: LREAL[DEC.14] number of characters specified by a
« Category type variable: WSTRING[16] data type. Characters exceeding the
« Timestamp type variable: STRING[32] number will be deleted.

For a numerical value type variable, an
error may occur in an output numerical
value because the value is output with
the number of digits according to the
specifications of Edgecross Basic
Software.

*1  Up to 256 columns can be output.
- Other cases

The variable name of acquired data is output in the first line, and data in the second line and later.

BEAddition of the output time column
The following item is added in the first column of an output file when addition of the output time column is enabled.

Item Description

Data name TIME

Data content The date and time when the file is output (YYYY-MM-DD hh:mm:ss.ms) is output.
Files that are output at the same time have the same date and time in all records.
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EOutput of a response data definition file
A response data definition file is output with the contents shown in the table below.

The data type is fixed according to the variable type. To handle it with another data type in Edgecross Basic Software, rewrite
a response data definition file manually after the file is output.
For available data types and value range, refer to Edgecross Basic Software for Windows User's Manual.

Item Description
File name (Prefix of a saved file name)_DATATYPE.csv
File format * Delimiter: , (comma)

* Line feed code: CRLF (0x0D, 0x0A)
 Character code: UTF-8 (with BOM)
* Number of lines: 3

Output contents First line File information line
The following contents are output:
(File type),(file version)
« File type: [ECRDD_EC] (fixed character string)
« File version: [Major].[minor]
(Example) 1.0

Second line Data type information line

The data type of a column to be output to a response data file is output.

* Numerical value type variable: LREAL[DEC.16]

« Category type variable: WSTRING[16]

« Timestamp type variable: STRING[32]

(Example) DATETIME[YYYY-MM-DD hh:mm:ss.ms], STRING[32], WSTRING[16],
LREAL[DEC.16]....

Third line Data name line
The column name to be output to a response data file is output.
(Example) TIME, timestamp, product ID, multiple regression predicted value, ...

BExclusion setting with antivirus software

Antivirus software may affect the operation of this product. Therefore, exclude the following folder from the monitoring targets
in the antivirus software setting:

For the setting method, refer to the manual for each antivirus software.

» The path of a folder set as an output data stream
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Connection method (Mitsubishi Electric FA connector)

Data is acquired from a block connected to the input of an output data stream block, and output to a MELSEC device.

Only devices in a single network can be accessed. (Stations in co-existence network cannot be accessed.)
For accessible devices (products) and routes, refer to the following:

(=5~ Page 375 Accessible devices (products)

(=5~ Page 377 Accessible routes

For accessible devices, refer to the following:

(=5~ Page 379 Accessible devices

Precautions

« If a remote password is set for an access target device, it cannot be accessed.

» Some devices may be accessible besides the ones listed in the following section. However, their operation is not
guaranteed.

==~ Page 375 Accessible devices (products)

* When the same access target device is connected from multiple diagnosis terminals via TCP, set MELSOFT connection
modules for the number of diagnosis terminals to be connected in the parameters for a access target device. (To connect
MELSOFT other than this product, it also needs to be set as a MELSOFT connection module.)

For details, refer to the manual for a target Mitsubishi Electric product.

HOperational specifications

Acquiring data Outputting the data

r -
] 1 1
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1. Acquiring data
Data is acquired from a block connected to the input of an output data stream block.

2. Outputting the data

The data is output to a MELSEC device according to the settings.

However, when multiple units of data are output from the block, the value of an output destination device is updated in real

time and the latest output value is output as the final device value.

« Data of which the output is disabled in the output variable settings is not output.

» When data input by an output data stream block does not match with the range of data type specified in the output variable
settings, the data is output according to the following specifications of the specified data type. (The following input data
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refers to the data input by an output data stream block.)

Data type Case where input data does not match with the data type range (—: Cannot happen)
Unavailable Out of range
Specification Example Specification Example
BOOL Hinput data: Numerical value type * '1" is output when input data is «'0"is output when input 1" is output when input data is
«'0' is output when input data is '0.' '0.123." datais '0.' '70000."
* '"1"is output when input datais not | < '0"is output when input data is < '1"is output when input
‘0. 0. data is not '0.'
Hinput data: Category type < '0"is output when input data is
* When input data is a character "False."
string representing a BOOL < '"1"is output when input data is
value™ "True."
1" is output for "True." « '0"is output when input data is a
'0" is output for "False." null character.
1" in output for "1." < '1"is output when input data is
'0" in output for "0." "AB."
* When input data is not a < '"1"is output when input data is
character string representing a "1
BOOL value™ « '0" is output when input data is
'0" is output for a null character. "0."
1" is output for the other
characters.
WORD Input data is converted into a « '12'is output when input data is * When input data is larger '65535' is output when input data
specified data type, then output. '12.678.' than the maximum value™?, | is '70000.’
INT (The value after the decimal pointis | « :-12‘ is ou‘tput when input data is it wil! be rounded*ato the '32767" is output when input data
rounded off.) -12.678. maximum value. is '70000."
« When input data is smaller
UINT than the minimum value 2 '65535' is output when input data
it is rounded to the is '70000."
DWORD minimum value.” '4294967295' is output when
input data is '4500000000.
DINT '2147483647' is output when
input data is '4500000000.
UDINT '4294967295' is output when
input data is '4500000000.
LINT '9223372036854775807" is
output when input data is
'9300000000000000000.'
ULINT '184467440737095516157" is
output when input data is
'20000000000000000000."
REAL — — '3.40282346e+38' is output when
input data is '3.40282e+39.'
LREAL '1.7976931348623158e+308' is
output when input data is '+Inf.'
STRING — —
WSTRING

*1  "True" or "False" (Characters are not case-sensitive.)
For details, refer to the description for a category type variable shown in the following:
=~ Page 85 Variable types

*2  For details, refer to the following:
=~ Page 417 Data type range

*3 Specifications are as follows when input data is '+inf,' -inf,' or 'NaN.'
+Inf: Input data is rounded to the maximum value.

-Inf: Input data is rounded to the minimum value.
NaN: The output of a diagnosis result is skipped.

416
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EData type range

The following table shows the supported data types and value ranges.

Data type Description Value range

BOOL Binary (0 or 1) 0,1

WORD Unsigned 16-bit integer 0 to 65535

INT Signed 16-bit integer -32768 to 32767

UINT Unsigned 16-bit integer 0 to 65535

DWORD Unsigned 32-bit integer 0 to 4294967295

DINT Signed 32-bit integer -2147483648 to 2147483647

UDINT Unsigned 32-bit integer 0 to 4294967295

LINT Signed 64-bit integer -9223372036854775808 to 9223372036854775807
ULINT Unsigned 64-bit integer 0 to 18446744073709551615

REAL 32-bit real number -3.40282346e+38 to 3.40282346e+38

LREAL 64-bit real number -1.7976931348623158e+308 to 1.7976931348623158e+308
STRING Character string (ASCII) —

WSTRING Character string (UNICODE(UTF-

16))

10 EXTENSION BLOCK SETTINGS
10.7 Data Stream Category

417




Connection method (OPC UA server connection)

Data is acquired from a block connected to the input of an output data stream block, and output to an OPC UA server.

EOperational specifications

Collecting data Outputting the data

X L >

OPC UA Server

1. Acquiring data
Data is acquired from a block connected to the input of an output data stream block.

2. Outputting the data

The data is output to an OPC UA server according to the settings.

However, when multiple units of data are output from the block, the data of an OPC UA server of the output destination is

updated in real time and the latest output value is output as the final value.

« Data of which the output is disabled in the output variable settings is not output.

» When data input by an output data stream block does not match with the range of data type specified in the output variable
settings, the data is output according to the following specifications of the specified data type. (The following input data
refers to the data input by an output data stream block.)

Data type Case where input data does not match with the data type range (—: Cannot happen)

Unavailable Out of range
Specification Example Specification Example
BOOL Hinput data: Numerical value type * '"1"is output when input data is +'0"is output when input 1" is output when input data is
«'0" is output when input data is '0.' '0.123." datais'0.' '70000."
* '"1"is output when input datais not | < '0'is output when input data is *'1"is output when input
'0.' ‘0. data is not '0.'
Hinput data: Category type « '0" is output when input data is
* When input data is a character "False."
string representing a BOOL < '1"is output when input data is
value™ "True."
1" is output for "True." < '0"is output when input data is a
'0" is output for "False." null character.
1" in output for "1." * '"1"is output when input data is
'0" in output for "0." "AB."
« When input data is not a < '1"is output when input data is
character string representing a "
BOOL value™ « '0" is output when input data is
'0" is output for a null character. "0."
1" is output for the other
characters.
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Data type Case where input data does not match with the data type range (—: Cannot happen)
Unavailable Out of range
Specification Example Specification Example
SINT Input data is converted into a « '"12'is output when input data is | < When input data is larger 127" is output when input data is
specified data type, then output. '12.678. than the maximum value, | '300."
USINT (The value after the decimal pointis | <« '-12'is output when input data is it will be rounde({ to the '255' is output when input data is
rounded off.) '-12.678." maximum value.™ '300."
* When input data is smaller
INT than the minimum value™2 '32767' is output when input data
it is rounded to the is 70000
UINT minimum value.” '65535' is output when input data
is '70000.'
DINT '2147483647' is output when
input data is '4500000000."
UDINT '4294967295' is output when
input data is '4500000000."
LINT '9223372036854775807" is
output when input data is
'9300000000000000000.'
ULINT '184467440737095516157" is
output when input data is
'20000000000000000000."
REAL — — '3.40282346e+38' is output when
input data is '3.40282e+39."
LREAL '1.7976931348623158e+308' is
output when input data is '+Inf.'
WSTRING — —

*1  "True" or "False" (Characters are not case-sensitive.)
For details, refer to the description for a category type variable shown in the following:
=~ Page 85 Variable types

*2  For details, refer to the following:
=~ Page 419 Data type range

*3 Specifications are as follows when input data is '+inf,' -inf,' or 'NaN."
+Inf: Input data is rounded to the maximum value.

-Inf: Input data is rounded to the minimum value.
NaN: The output of a diagnosis result is skipped.

EData type range

The following table shows the supported data types and value ranges.

Data type Description Value range

BOOL Binary (0 or 1) 0,1

SINT Signed 8-bit integer -128~127

USINT Unsigned 8-bit integer 0 to 255

INT Signed 16-bit integer -32768 to 32767

UINT Unsigned 16-bit integer 0 to 65535

DINT Signed 32-bit integer -2147483648 to 2147483647

UDINT Unsigned 32-bit integer 0 to 4294967295

LINT Signed 64-bit integer -9223372036854775808 to 9223372036854775807
ULINT Unsigned 64-bit integer 0 to 18446744073709551615

REAL 32-bit real number -3.40282346e+38 to 3.40282346e+38

LREAL 64-bit real number -1.7976931348623158e+308 to 1.7976931348623158e+308
WSTRING Character string —
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HEConnection to or disconnection from an OPC UA server
Refer to the following:

[=5~ Page 384 Connection to or disconnection from an OPC UA server

HEConnectable OPC UA server
Refer to the following:

[Z=~ Page 384 Connectable OPC UA server
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Connection method (DB connection)

Data is acquired from a block connected to the input of an output data stream block, and output to a database.

EOperational specifications

. =

Collecting data Outputting the data

'E‘ = -

Database

1. Acquiring data
Data is acquired from a block connected to the input of an output data stream block.

2. Outputting the data

The data is output to a database according to the settings.

For the correspondence between the data types for this product and those for a database, refer to the following:
[Z=" Page 422 Correspondence between the data types for this product and those for a database
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HECorrespondence between the data types for this product and those for a database
Operations are guaranteed with the combinations in the following table.

Values output by a task must be within the range of each data type.

For database behavior when values out of the range are output, refer to the manual for the database.

+ MySQL
O: Supported, —: Unsupported

Numerical value type o™ o™ o —
Category type 0" 04 0" Q%4
Timestamp type — — 0" o"

*1
2
*3
*4

Missing or infinity values cannot be used.

Character strings with decimal places cannot be used.

Missing values cannot be used.

All category levels must be character strings that can be recognized or parsed as values within the range of each data type. For details,

refer to the manual for a database.

 PostgreSQL
O: Supported, —: Unsupported

Numerical value o™ O o O —
type

Category type Q348 o™ o™ @) 0"
Timestamp type — — — o o

*1  Missing or infinity values cannot be used.

*2
*3
*4

*5

Infinity values cannot be used.

Missing values cannot be used.

All category levels must be character strings that can be recognized or parsed as values within the range of each data type. For details,
refer to the manual for a database.

Character strings with decimal places cannot be used.

+ SQL Server
O: Supported, —: Unsupported

Numerical value type o oM _*1*2 _
Category type Q45 0" o" O34
Timestamp type — — o™ o

*1
2
*3
*4

*5

422

Missing or infinity values cannot be used.
To store numerical value type data of this product in a database, use the CAST syntax in a query to convert it into a character string.

Missing values cannot be used.
All category levels must be character strings that can be recognized or parsed as values within the range of each data type. For details,

refer to the manual for a database.
Character strings with decimal places cannot be used.
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Output data stream screen

The following shows the screen for setting a data output method (connection method).

Settings differ depending on the connection method.

* When the connection method is "Text file": (=5~ Page 424 When the connection method is "Text file")

* When the connection method is "Mitsubishi Electric FA Connector": (==~ Page 431 When the connection method is
"Mitsubishi Electric FA Connector")

* When the connection method is "OPC UA server connection": (=5~ Page 433 When the connection method is "OPC UA
server connection")

* When the connection method is "DB connection": (==~ Page 436 When the connection method is "DB connection")
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HEWhen the connection method is "Text file"
The contents to be set when the connection method is "Text file" are as follows.

Window.

Perform either of the following operations:
* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Output data stream
Text file -

Saving file path setting

Folder path
Please enter a value

‘ Prefix of file name
Please enter a value

File output conditions File setting
; Fle extension
csv -

1000 UTF-8 -

Cooperation option

@ None

(O Edgscross cooperation

OUTPUT CONDITION SETTING MISSING VALUE PROCESSING SETTING CANCEL
Item Description

Connection method

Select "Text file."

Saving file path setting | Folder path

Set the absolute path (1 to 197 characters) of a folder for a saved file.
A relative path cannot be set.

Prefix of file name

Set a prefix (1 to 32 characters) for a saved file.

File path example

A saving file path is displayed based on settings of "Folder path," "Prefix of file name," and "File
extension."

File output conditions™ | Number of diagnosis

execution

Set the number of times to execute a diagnosis (1 to 6000).
Diagnosis execution results for the set number of times are output to one file.

Number of maximum records

Set the maximum number of records (1 to 864000) to be output to one file.

2

File setting File extension”

Select a file extension.
« CSV
« TSV

File format

Select a file format.
« Shift_JIS
« UTF-8

Cooperation option

Select a cooperation option.

* None

« Edgecross cooperation

When selecting "Edgecross cooperation," the setting of "File extension" is set to "CSV" according
to the format of a response data file that is required for cooperation with Edgecross Basic Software.
For the format of a response data file, refer to the following.

=~ Page 413 Output format of a file

For the procedure for cooperating with Edgecross Basic Software, refer to the following:

=~ Page 572 Cooperation with Edgecross Basic Software

[Output condition setting] button

Click this to display the output condition setting screen. (I~ Page 426 Output condition)

[Missing value processing setting] button

Click this to display the missing value processing setting screen. (=~ Page 428 Missing value
processing setting)
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Item Description
[Next] button Click this to display the output variable setting screen (for "Text file"). (== Page 430 Output
variable setting (for "Text file"))

Afile is output when a condition for the number of diagnosis executions or the maximum number of records is satisfied.

*1
By these settings, a file can be output per data for the set number of diagnosis executions or per the set number of records.

*2 Can be set when selecting "None" for "Cooperation option."

Precautions
'NaN,' '+Inf," and '-Inf' cannot be handled as real number type values in Edgecross Basic Software.
An error occurs if the above values are output in this product and imported in Edgecross Basic Software.
In this case, configure settings in the output condition setting screen so that the above values are not output.

[Z=" Page 426 Output condition
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EOutput condition

The following shows the screen for displaying the list of set output conditions.
Up to five conditions can be set.

Window.

Output condition

AND -

Condition Setting Delete
Data2 <10 [

-

Displayed.items

Item Description
Condition convergence method Select a method for combining output conditions.
* AND
*«OR
0 (Add condition)”! Click this to add a condition. ([==~ Page 427 Condition settings)
Condition An output condition set in the condition setting screen is displayed.
Setting Click the icon displayed in this column to change settings for an output condition. (I==~ Page 427 Condition settings)
Delete Click the icon displayed in this column to delete a condition.

*1 Can be clicked when the number of output conditions is less than its maximum number.
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HECondition settings

The following shows the screen for setting a data output condition.

Window.

Condition setting

Constant - 10

&

Data2 R > < -
n CANCEL
Displayed.items
Item Description

Judgment target variable

Select a variable to be judged.
A variable other than the timestamp type variables can be selected among the ones input to this block.

Operator

Select a comparison operator.
Available operators differ depending on the type of a variable selected for "Judgment target variable."

* Numerical value type variable: <, <, >, >, =, #
« Category type variable: =, #

Comparison target

Select a comparison target from the following options:
* "Constant”
+ Variable with the same type as a variable selected for "Judgment target variable" among explanatory variables of an

Al

Setting value™?

Specify a constant value.
Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

*1 Excluding a variable selected for "Judgment target variable"
*2 Displayed when selecting "Constant" for "Comparison target."
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EMissing value processing setting
The following shows the screen for setting the method for processing missing values when they are included in data.

Window.

Missing value processing setting

O Don't output record containing missing value
O Output missing value without processing

(@® Setby variable

Specified output value

Variable name Processing method

id Don't output missing value «
datetime_value Don't output missing value «
siring_value Don't output missing value «
float_value Don't output missing value +
New Al_FLG Don't output missing value «
New Al_SEPN Don't output missing value «
New Al_SELSIMWV Don't output missing value «
New Al_DIAG Don't output missing value «
New Al_SIMSCORE Don't output missing value ~

-

Displayed.items

Item

Description

Don't output record containing missing value

EWhen the connection method is "Text file" or "DB connection”
If a missing value is included in any of output data, output of the record is skipped.

Input1 Input2 Diag1 Diag2 Input1 Input2 Diag1 Diag2
3 7.5 Class_1
2 Class_0 2 '
5 1.4 Class_1 3
5 4.3 4

EWhen the connection method is "Mitsubishi Electric FA Connector" or "OPC UA server connection"
If a missing value is included in any of output data, output of the record is skipped.
(If skipped, the device value is not updated.)

Input1 Input2 Diag1 Diag2 D1
3 7.5 Class_1 i____S____
2 Class_0 2 1 3
5 14 | Class_1 3 > | s
5 4.3 4 i____5____

Output missing value without processing*1

A missing value is output as empty data without processing.

Input1 Input2 Diag1 Diag2 Input2 Diag1

3 7.5 Class_1 3 | 75 |[Class 1} |
2 Class_0 2 . 2 | | Class_0 2
5 1.4 Class_1 3 5 . 3
5 4.3 4 5 4
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Item Description

Set by variable Don't output missing value Output of a variable is skipped.

Output missing value without | A missing value is output as empty data without processing.
processing'1

Output specified value A missing value is replaced with a value set in "Specified output value" and output.

EWhen the connection method is "Text file" or "DB connection"

(Example)

(A): When setting "Don't output missing value" or "Output missing value without processing" for Input2
(B): When setting "Output specified value" (specified output value: Class_NaN) for Diag1

(C): When setting "Output specified value" (specified output value: -1) for Diag2

(A) (B) (©)
v v v
Input1 Input2 Diag1 Diag2 Input1 Input2 Diag1 Diag2
3 7.5 Class_1 3 15 o
2 Class_0 2 . 2 | | Class_0 2
5 14 Class_1 3 5 | 14 1 3
5 4.3 4 5 IClass_NaNj 4

EWhen the connection method is "Mitsubishi Electric FA Connector" or "OPC UA server connection"
(Example)
(A): When setting "Don't output missing value" for Input2
(B): When setting "Output specified value" (specified output value: Class_NaN) for Diag1
(C): When setting "Output specified value" (specified output value: -1) for Diag2
(A) (8) (©)
v v v

Input1 Input2 Diag1 Diag2

3 7.5 Class_1
2 Class_0
5 1.4 Class_1
5 4.3 4

*1 Cannot be selected for the Mitsubishi Electric FA connector and OPC UA server connection.
Select "Don't output record containing missing value" or "Set by variable"; otherwise, change the connection method.
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HOutput variable setting (for "Text file")
The following shows the screen that appears when selecting "Text file" for the connection method.
Data to be output can be selected. In addition, any variable names can be set for the data to be output.

Output variable setting
Please set the variable name of the output data
Variable Output data Output
Timestamp Timestamp .
Data2 Data2 9
Data3 Data3 9
Datad Datad 9
Data5 Data5 9
Dataé Data6 9
D D 9 B
Add File Output Time to First Column
RESPONSE DATA DEFINITION FILE QUTPUT BACK m CANCEL

Displayed.items

Item Description
Variable A variable name input to this block is displayed.
Output data™! Set a name for data to be output.*2

The available number of characters is as follows:

« When selecting "Edgecross cooperation” for "Cooperation option" in the output data stream screen: Up
to 32 characters

« Other cases: Up to 256 characters

Output Select data to be output by turning the switch ON.

[Response data definition file output] button Click this to output a response data definition file for cooperating with Edgecross Basic Software when
selecting "Edgecross cooperation" for "Cooperation option" in the output data stream screen.

For the format of a response data definition file, refer to the following:

=5~ Page 414 Output of a response data definition file

The file is output by the download function of a web browser.

Add File Output Time to First Column”® Select the checkbox to add the output time in the first column of an output file.
=~ Page 413 Addition of the output time column

*1 Can be set when "Output” of the line is ON.

*2 'TIME'is not available since it is a reserved word for the output time column.

*3 The selection status of this checkbox can be changed when selecting "None" for "Cooperation option" in the output data stream screen.
(The checkbox is selected when selecting "Edgecross cooperation.")
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EWhen the connection method is "Mitsubishi Electric FA Connector"
The contents to be set when the connection method is "Mitsubishi Electric FA Connector" are as follows.

Window.

Perform either of the following operations:
» Double-click a placed block.
+ Right-click a placed block, and select [Open] from the right-click menu.

Output data stream

Connection method

Mitsubishi Electric FA Connector ~

Common Settings

PC I/F Settings -
™1

Device I/F Settings

Other Settings

‘ OUTPUT CONDITION SETTING | ‘ MISSING VALUE PROCESSING SETTING EXT GANCEL

Displayed.items

Item Description
Connection method Select "Mitsubishi Electric FA Connector."
Same setting as input data stream Turn this ON to apply the target device settings of an input data stream to an output data stream when "Mitsubishi

Electric FA Connector" is selected for the connection method in the input data stream screen and also the settings
are completed.

(1) Target device settings*1 Settings are the same as the target device settings of an input data stream.
=~ Page 392 When the connection method is "Mitsubishi Electric FA Connector"

[Output condition setting] button Click this to display the output condition setting screen. (I~ Page 426 Output condition)

[Missing value processing setting] button | Click this to display the missing value processing setting screen. ([~ Page 428 Missing value processing setting)

[Next] button Click this to display the output variable setting screen (for "Mitsubishi Electric FA Connector"). (I==~ Page 432
Output variable setting (for "Mitsubishi Electric FA Connector"))

*1 Can be set when "Same setting as input data stream" is OFF.

Point}3

» When changing the target device settings of an input data stream while "Same setting as input data stream"
is ON, changes are also applied to the settings of an output data stream.

» When changing the connection method of an input data stream from "Mitsubishi Electric FA Connector" to
another method, an error occurs.
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HEOutput variable setting (for "Mitsubishi Electric FA Connector")

The following shows the screen that appears when selecting "Mitsubishi Electric FA Connector" for the connection method.

Data to be output can be selected. In addition, any variable names can be set for the data to be output.

Window.
Output variable setting
Please set the device to be output in the output data column and the data type to be output in the data type column
Variable name Variable type Output data Data type Number of char. Output
Timestamp Timestamp .
Data2 Number X101 BOOL [ ]
Datad Number Y101 BOOL [ ]
Datad Number R20 WORD [ ]
Data5 Number 7"
Datab Number »
D Category D100 WSTRING 16 [ ]
New Al_DIAG Number X100 BOOL [ ]
BACK “ CANCEL
Displayed.items
Item Description

Variable name

A variable name input to this block is displayed.

Variable type

The type of a variable is displayed.
For details on the type of a variable created or output by each block, refer to the input/output specifications (output) of
each block.

Output data™!

Set a device to be output.
For the devices that can be output, refer to the following:
=5~ Page 379 Accessible devices

Data type*1

Set the data type of a device to be output.
The data types that can be set differ depending on the data type of the explanatory variable in a target line.

« When the data type of an explanatory variable is 'numerical value'

BOOL, WORD, INT, UINT, DWORD, DINT, UDINT, LINT, ULINT, REAL, LREAL, STRING, WSTRING

* When the data type of an explanatory variable is 'category'

BOOL, STRING, WSTRING
When the variable type and the data type range do not match, data is output according to the specifications shown in the
following:

==~ When data input by an output data stream block does not match with the range of data type specified in the output
variable settings

Number of characters

Set the number of characters in the following range when selecting "STRING" or "WSTRING" for "Data type."
« "STRING": 1 to 32
« "WSTRING": 1 to 16

Output

Select data to be output by turning the switch ON.
This switch is always OFF when the data type of an explanatory variable is timestamp.

*1 Can be set when "Output” of the line is ON.
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HEWhen the connection method is "OPC UA server connection”
The contents to be set when the connection method is "OPC UA server connection" are as follows.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

Output data stream

Connection method

OPC UA server connection ~

CHANGE

Displayed.items

OUTPUT CONDITION SETTING MISSING VALUE PROCESSING SETTING CANCEL

Item

Description

Connection method

Select "OPC UA server connection."

Same setting as input data stream

Turn this ON to apply the OPC UA server authentication settings of an input data stream to an output data stream when
"OPC UA server connection” is selected for the connection method in the input data stream screen and the settings are
completed.

(1) OPC UA server setting

Setting contents are the same as the OPC UA server connection settings of an input data stream.”’

=5~ Page 396 When the connection method is "OPC UA server connection"

[Output condition setting] button

Click this to display the output condition setting screen. (I==~ Page 426 Output condition)

[Missing value processing setting]
button

Click this to display the missing value processing setting screen. (I==~ Page 428 Missing value processing setting)

[Next] button

Click this to display the "Output variable setting" screen (for "OPC UA server connection"). (==~ Page 434 Output variable
setting (for "OPC UA server connection"))

*1  When "Same setting as input data stream" is ON, the settings cannot be changed even if the [Change] button is clicked. (Only browsing

is available.)

Point/@

When changing the OPC UA server authentication settings of an input data stream while "Same setting as

input data stream" is ON, changes are also applied to the settings of an output data stream.

When changing the connection method of an input data stream from "OPC UA server connection" to another

method, an error occurs.
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HEOutput variable setting (for "OPC UA server connection")
The following shows the screen that appears when selecting "OPC UA server connection" for the connection method.

Data to be output can be selected. In addition, any variable names can be set for the data to be output.

Window.

Output variable setting

Please set the data to the variable to be output

Server name

DATAACQUISITION H AUTO ASSIGNMENT

v [ Root Root » Objects » Address Space » Dev00

@ Views Data type Accass authority

~ [ Objects UINT Read/Write

™1 (& server UINT Read/Write @
- Address Space
v [a DevOO

& Types

Assig. Variable name Variable type Data type Output

~ N N I N

| BACK ‘ CANCEL

Displayed.items

Item

Description

Server name

A server name acquired from the server authentication is displayed.

[Data acquisition] button

Click this to acquire data from the OPC UA server and display it in a tree view and data list.

[Auto assignment] button”"

Click this to assign data automatically to a target variable, when the variable that has the
same name (characters are case-sensitive) as the one displayed in the data list exists in the
output variable setting.

However, the variables of which the "Output" column is OFF are excluded.

In addition, when data is already assigned to the target variable, the data is overwritten.

(1) Tree view

The acquired data hierarchy of an OPC UA server is displayed in a tree format.

(2) Data list —

The data in the items selected in the tree view is listed.

Data

A data name is displayed.

Data type

A data type is displayed.
"---" is displayed for unavailable data type in this function.

Access authority

The data access authority type is displayed.
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Item

Description

(3) Output variable setting

Configure the output variable settings.
However, when "Variable type" of a variable in a target line is "Timestamp," these settings
cannot be configured.

Assignme nt'2

Click this to assign data selected in the data list to the "Output data" column.

Variable name

A variable name input to this block is displayed.

Variable type

The type of a variable is displayed.

Output data

Data of an OPC UA server to be set as a variable is displayed.

Data names are connected from the start to the end of the item names, and displayed in a
layer structure accordingly.

(Example) Root.Objects.Dev000.Node01

If an error occurs, o is displayed.

Data type

The type of data set in "Output data" is displayed.

"---" is displayed for unavailable data type in this function.

When the variable type and the data type range do not match, data is output according to
the specifications shown in the following:

=~ When data input by an output data stream block does not match with the range of data
type specified in the output variable settings

Output

Select data to be output by turning the switch ON.
This switch is always OFF when "Variable type" is "Timestamp."

*1 Can be clicked when at least one unit of data is displayed in the data list.
*2 Can be clicked when "Output" of the line is ON.
» The following shows the available data types for this function and the corresponding data types of the OPC UA server.

Data type Data type of OPC UA server Description

BOOL UA_BOOLEAN Binary (0 or 1)

SINT"! UA_SBYTE Signed 8-bit integer
USINT™! UA BYTE Unsigned 8-bit integer
INT™ UA_INT16 Signed 16-bit integer
UINT™ UA_UINT16 Unsigned 16-bit integer
DINT UA_INT32 Signed 32-bit integer
UDINT"? UA_UINT32 Unsigned 32-bit integer
LINT™? UA_INT64 Signed 64-bit integer
ULINT™ UA_UINT64 Unsigned 64-bit integer
REAL™ UA_FLOAT 32-bit real number
LREAL" UA_DOUBLE 64-bit real number
WSTRING 2 UA_String Character string (Unicode)

*1 Can be set only when "Variable type" is "Numerical value."
*2 Can be set only when "Variable type" is "Category."

Point ;>

When the screen is displayed, data is acquired from an OPC UA server and displayed in a tree view and data

list.

Precautions

» The settings cannot be changed during the acquisition of the data.

In this case, the following is displayed:

* When the data settings of an OPC UA server are changed after configuring the output variable settings, click the [Data

acquisition] button to check that there are no errors in the settings.
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HEWhen the connection method is "DB connection"
The contents to be set when the connection method is "DB connection" are as follows.

Window.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Output data stream
DB connection v

Qutput variable

DB connection

©® Not set

Query
©® Not created

©® Not set cranGE

OUTPUT CONDITION SETTING MISSING VALUE PROCESSING SETTING CANCEL

Displayed.items

Item

Description

Connection method

Select "DB connection."

Output variable

The setting status of a variable to be output is displayed.
Click the [Change] button to set this item. (==~ Page 437 Output variable setting (for "DB connection"))

DB connection

The status of the database connection setting is displayed.
Click the [Change] button to set this item. (=5~ Page 438 DB connection setting)

Query

The creation status of a query is displayed.
Click the [Change] button to create a query. (== Page 439 Query)

[Output condition setting] button

Click this to display the output condition setting screen. (==~ Page 426 Output condition)

[Missing value processing setting]
button

Click this to display the missing value processing setting screen. (I~ Page 428 Missing value processing setting)
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EOutput variable setting (for "DB connection™)
The following shows the screen that appears when selecting "DB connection" for the connection method.

Data to be output can be selected.

Window
Output variable setting
Please select the variable to be used for output.
‘Variable Query vari... Variable type Output
id id Number [ ]
datetime_val . | datetime_value Timestamp .
string_value string_value Category .
floai_value float_value Number .
NewAl_FLG | NewAl_FLG Category [ ]
New Al_SEPN  New Al_SEPN Category .
New Al_SEL... | NewAl_SELSI... | Number [ ] =
m CANCEL
Displayed.items
Item Description
Variable A variable name is displayed.

Query variable name

A variable name available when creating a query is displayed. (I~ Page 439 Query)

Variable type

The type of a variable under "Variable" is displayed.

Output

Select data to be output by turning the switch ON.
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HDB connection setting

The following shows the screen for setting connection information to connect to a database.

Window.

DB connection setting

Same setting as input data stream  J

DB type
SQL Server  ~

Destination address *

Port number *

Password ™

CANCEL

Displayed.items

Item

Description

Same setting as input data stream

Turn this ON to apply the DB connection settings of an input data stream to an output data stream when "DB
connection" is selected for the connection method in the input data stream screen and also the settings are
completed.

(1) Connection information”’

Settings are the same as the DB connection settings of an input data stream.
=5~ Page 407 DB connection setting

[Connection check] button

Click this to check whether a database can be connected.

*1 Can be set when "Same setting as input data stream" is OFF.

Pointp

When changing the database connection settings of an input data stream while "Same setting as input data
stream" is ON, changes are also applied to the settings of an output data stream.
When changing the connection method of an input data stream from "DB connection" to another method, an

error occurs.
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HEQuery

The following shows the screen for creating a query to output data to a database.

Window.

Query

CONSOLE

Pressing the execute button at the upper

of the editor outputs the execution result of the query.

CANCEL

Displayed.items

Item

Description

(Template insertion)

Click this to insert a template.
INSERT INTO
"__sample_table__"(
"Database column name"

)
VALUES
(
%(Query variable name)s
)

"__sample_table

Replace '__sample_table__' with the table name of a data output
destination.

"Database column name"

It is inserted with delimited by commas and line feeds for the number of
output variables.

If the column name in "database column name" differs from that of a
database, replace it with a target one.

%(Query variable name”’! )s

It is inserted with delimited by commas and line feeds for the number of
output variables.

» (Test execution)

Click this to test if a query works.

(No commit is executed during test execution.)
(A value is stored in each variable as follows during test execution.
Numerical value type: 1 (numerical value)

Category type: 1 (character string)

Timestamp type: Time at test execution
An error may occur for some data types in the columns of output destinations.)

(1) Query editor An area for creating a query. (Number of characters: up to 600000, number of lines: up to 3000)
Enter only one query.

(2) Execution [Console] tab An error occurred in test execution is displayed.

result
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*1 Use a variable name displayed under the query variable name in the output variable setting. (=5~ Page 437 Output variable setting (for
"DB connection"))
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Precautions

Data in a database may be rewritten depending on the content of a query. Check the content, then click the [OK] button.

Pointp

» A commit is automatically executed during task execution and it is not required to be included in a query to
be created.

« For errors returned by a database, refer to the manual for each database to take corrective action.
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10.8 Diagnosis Execution Category

An extension block of the diagnosis execution category outputs a diagnosis result when a task is executed.
This block is available in the task editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Al execution block

An Al execution block outputs a diagnosis result when a task is executed.

A diagnosis is performed by using an Al in the "Complete" state.

Up to 64 Als can be used if the variable names and variable types of data sets that these Als use completely match.
In addition, conditions to perform a diagnosis can be set for each Al used. (Up to eight conditions)

________

= o

Input data 1
stream Al exacution

________

1
1

! —
i w~
1

1

Guiput data
stream

Processing image

Al execution block

Diagnosis , Floe Lo, '4‘_|_17

condition 1 By % X @ F_\:"—’@-)
Acquiring Joining the output results
variables to be into one data frame
used by Ais
- Diagnosis V.o n . | A o Output data frame
=8 ——» conditon2 — 2 % ay { :’z_.@_) /'

Diagnosis > | o2 FEARY
condition 3 = % X @ F—*S’R—’@')

442 10 EXTENSION BLOCK SETTINGS
10.8 Diagnosis Execution Category



Input/output specifications

Hinput
Item Description
Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 256
« Type of each variable: Any types

EOutput
Missing values are output for the variables in the diagnosis result from an Al that does not satisfy diagnosis execution
conditions.

Item Description

Input/output type Data frame type

Detailed information on the type

* Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 1024
« Type of each variable: Any types

Variable to be output

No. Number of columns | Variable name Variable type | Description Range

1 Number of explanatory Explanatory variable name”’ Any types Explanatory variable™ Any ranges
variables

2 Number of diagnosis Output variable name set in the | Any types Diagnosis result™? Any ranges
results set in the output output setting screen
setting screen

3 Number of additional Output variable name set in the | Any types Additional feature™ Any ranges
features set in the output | output setting screen
setting screen

*1  Output only when outputting explanatory variables (no Als include a section generation block).
*2 Added in columns from the oldest Al based on the creation date and time.

BExplanatory variable, diagnosis result, and additional feature
The explanatory variable, diagnosis result, and additional feature handled on a task refer to the following variables:

Item

Description

Explanatory variable

A variable collected by an input data stream and output to the next block.
This variable is basically output to the next block of an Al execution block as well; therefore, it can be used for an
output condition of an output data stream.

Diagnosis result

A variable to store a diagnosis result from each Al during processing of the Al.

This variable is basically output to the next block of an Al execution block as well; therefore, it can be used to judge the
pass or fail, etc. by setting a threshold in a block of the diagnosis category.

This variable refers to an inference result for supervised learning and a calculated error level for unsupervised
learning, for example.

Additional feature

A variable added during processing of each Al and input to a block of the analysis method category.
This variable is output to the next block as well by selecting the variable manually on an Al execution block; therefore,
a feature added by an Al can be output.
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Operational specifications

The following processing is performed when performing a diagnosis.

1. Judging diagnosis execution conditions

Whether data input in a diagnosis cycle satisfies the set diagnosis execution conditions is judged.

Only records that satisfy the diagnosis execution conditions are diagnosed by Als added to an Al execution block.

An event occurs if the diagnosis conditions are satisfied and also the input includes a missing value, 'inf,' or "-inf.' However, a
diagnosis continues even if an event occurs.

2. Performing a diagnosis
The input data is diagnosed in order.
Als receive data required for a diagnosis from the input data, and perform a diagnosis.

Al
Multiple set Als 3

A X O O
period r

Time
3. Outputting a diagnosis result
Diagnosis results and additional features set in the output setting screen are output to the next block of the Al execution block.
When no Als include a section generation block, explanatory variables input to the Al execution block are also output.
Data is output in the data frame type that joins the outputs of Als horizontally.
In addition, if no Als include a section generation block and also the number of records does not match among output results,
data is joined for each record matching the output conditions. For the shortage, a missing value is output.

[Ex]

Data join example in the following case:

- Al 1: All records satisfy the diagnosis execution conditions.

- Al 2: The record in the third line does not satisfy the diagnosis execution conditions.
- Al 3: Only the record in the last line satisfies the diagnosis execution conditions.

Diagnosis result of Al 1 | Diagnosis result of Al 2| Diagnosis result of Al 3|

30 17 NaN
28 15 NaN
8 NaN NaN
24 22 NaN
22 20 NaN
20 18 NaN
7 5 5

In addition, when any Als include a section generation block, data is joined to fit the size of the output result with the most
number of records, and records of a missing value are added to the end for the shortage.

[Ex]

Data join example in the following case:
- Al 1: Three records are output.

- Al 2: One record is output.

- Al 3: Five records are output.

Diagnosis result of Al 1| Diagnosis result of Al 2| Diagnosis result of Al 3|
30 5 0.1
28 NaN 2.5
8 NaN 1.1
NaN NaN 5.3
NaN NaN 0.9
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Al execution screen

The following shows the screen for displaying the list of set Als.

Up to 64 Als can be set.

Window.

Perform either of the following operations:

* Double-click a placed block.

+ Right-click a placed block, and select [Open] from the right-click menu.

Al execution
Al ™ Diagnosis executio
New Al Always

o 1]
ey
&
Status Setting Delete
(] [

CANGEL

Displayed.items

Item Description
0 (Add AI)*1 Click this to add an Al. (==~ Page 446 Adding an Al)
ddk

¥rr (Output setting)

Click this to display the output setting screen. (=~ Page 449 Output settings)

[/ (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
==~ Page 56 Expanding the header

Al

The name of an added Al is displayed.'2

Diagnosis execution condition

A set diagnosis execution condition is displayed.
"Always" is displayed when a diagnosis condition is not set or when an analysis method is not used.
"Multiple conditions (set condition convergence method)" is displayed when two or more diagnosis conditions are set.

Status

The status of an Al is displayed.

. Q: The Al is in the "Completed" state.

. o Delete: The Al does not exist.

. o Editing: The Al is in a state other than "Completed."

Setting*?’

Click the icon displayed in this column to display the diagnosis execution condition screen. (I==~ Page 447 Diagnosis
execution condition)

Delete

Click the icon displayed in this column to delete an Al.

*1 Can be clicked when the number of set Als is less than its maximum number.
*2 "Undefined" is displayed when the set Al is deleted and an error occurs.
*3 Can be clicked for an Al using an analysis method.

Precautions

The [OK] button cannot be clicked when "Status" of at least one Al is other than &.
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HAdding an Al
The following shows the screen for adding an Al to an Al execution block.
Select the checkbox of an Al to be added.

Window
Add Al
24
Name 1 Data set Status Score Comment
New AI(001) New data set Q@ compiete

-

Displayed.items

Als that satisfy all the following conditions are displayed.

However, the displayed contents shows information of when this screen appears, and they are not updated.

» The status is "Completed."

« Itis not set in an Al execution block.

» The names and types of variables excluding objective variables in a data set used completely match with an Al selected
when creating the task.

Item Description

A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.

=~ Page 56 Expanding the header

Name An Al name is displayed.
The Al editor screen can be opened in another tab by clicking the name. (1=~ Page 175 Al editor screen)

Data set The name of a data set selected to create an Al is displayed.
o is displayed when the data set is being edited or deleted.
is displayed when the data set is changed after starting learning.

Diagnosis target*1 The name of an objective variable specified for learning is displayed.*2

Status The status of an Al is displayed.

Model type*1 The model type of an Al that completes learning is displayed.
"Others" is displayed for a model type other than a classification or regression model.

Score The learning performance (overview score) is displayed.*3

An overview score is an evaluation index that shows the accuracy of an Al which completes learning with a value

between 0 and 100.

This score indicates the prediction accuracy of an Al. When the score is 80, the Al can predict a result for input

data correctly at approximately 80%.

The score is calculated as follows:

* For a classification model: An integer value obtained by multiplying the F1 score by 100

* For a regression model: An integer value obtained by multiplying R2 by 100 (When R2 has a negative value,
the score will be '0' regardless of the value. If R2 cannot be calculated, the overview score cannot be
calculated either.)

Learning time™’

Time required for entire learning processing is displayed.

Diagnosis time (reference) [ms] '

Time taken to diagnose one record on the learning station is displayed.*4

Update date and time™’

The date and time when an Al was updated is displayed.
This item is not updated by editing an Al name or comment.
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Item Description

Creation date and time™" The date and time when an Al was created is displayed.

For an Al created as a copy, the date and time when the copy was created is displayed.

Comment A set comment is displayed.

Size [MB]*1 The file size of an Al is displayed.

*1 Hidden by default. Click [] (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide

*2 ""is displayed for unsupervised learning.

*3 "-"is displayed when learning is performed with an analysis method of unsupervised learning.

*4 "-"is displayed when the model type of the Al is a similar waveform recognition model.

HDiagnosis execution condition
The following shows the screen for setting a diagnosis execution condition to diagnose data with a learned model.

Up to eight conditions can be set.

Window
Diagnosis execution condition
D -
©
Condition Setting Delete
Data2 < 10 [ ]
CANCEL
Displayed.items
Item Description
Condition convergence method Select a convergence method for diagnosis execution conditions.
* AND
*OR
0 (Add condition)”! Click this to add a condition. ([==~ Page 448 Condition settings)
Condition A comparison condition set in the condition setting screen is displayed.
Setting Click the icon displayed in this column to change settings for a comparison condition. (I==~ Page 448 Condition settings)
Delete Click the icon displayed in this column to delete a condition.
*1  Can be clicked when the number of execution conditions is less than its maximum number.
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448

HECondition settings

The following shows the screen for setting a comparison condition.

Window.

Condition setting

Constant - 10

b - < -

n CANCEL
Displayed.items
Item Description

Judgment target variable

Select a variable to be judged.
A variable other than the timestamp type variables can be selected among the explanatory variables of an Al.

Operator

Select a comparison operator.

Available operators differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: <, <, >, >, =, #

« Category type variable: =, #

Comparison target

Select a comparison target from the following options:
* "Constant”
« Variable with the same type as a variable selected for "Judgment target variable" among explanatory variables of an

Al'l

Setting value™2

Specify a constant value.
Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
» Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

*1 Excluding a variable selected for "Judgment target variable"
*2 Displayed when selecting "Constant" for "Comparison target."
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HEOutput settings

The following shows the screen for setting data to be output to the next block.
For details on the additional feature and diagnosis result to configure the output settings in this screen, refer to the following:
[=5~ Page 443 Explanatory variable, diagnosis result, and additional feature

Window.

Output setting

Diagnosis result

@
Variable name Al name Variable type Output variable name
New Al_DIAG New Al Number New AI_DIAG
Additional feature
@
Variable name Al name Variable type Output variable name
No data

-

Displayed.items

Item Description

Diagnosis result — A variable in a diagnosis result output by an Al set in the Al list is displayed.
When an Al outputs multiple diagnosis results, they are displayed in separate lines.

Select the checkbox of a variable to be output.

A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.

=5~ Page 56 Expanding the header

Variable name A variable name is displayed.

Al name An Al name is displayed.

Variable type A variable type is displayed. ([==~ Page 85 Variable types)

1

Output variable name” Set a variable name to be used when outputting a variable (up to 256 characters).

Additional feature — The additional feature variable of an Al set in the Al list is displayed.
When an Al outputs multiple additional features, they are displayed in separate lines.

Select the checkbox of a variable to be output.

A (Expand)/ — (Collapse) Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.

=5~ Page 56 Expanding the header

Variable name

A variable name is displayed.

Al name

An Al name is displayed.

Variable type

A variable type is displayed. (I==~ Page 85 Variable types)

Output variable name”!

Set a variable name to be used when outputting a variable (up to 256 characters).

*1 Can be set when the checkbox of the line is selected.
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10.9 Diagnosis Category

Extension blocks of the diagnosis category output a diagnosis result of monitored input data.
These blocks are available in the task editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Comparison judgment block

A comparison judgment block compares and judges data output by an Al execution block.

This block judges a variable under a set comparison condition, and outputs a result.

Multiple (up to 64) conditions can be set. The judgment results for all settings are integrated into input data, then output.
A condition can be set not only for a numerical value type variable but also for a category type variable.

An error value can be detected by monitoring a variable and outputting its judgment result.

This block can be placed only the next of an Al execution block.

-_
w<

Output data
stream

=g Q

Input data Comparison
stream Alexeoutior judgment
.

Comparison judgment

The comparison target variables and
‘comparison conditions are set, and the
‘comparison judgment result is oulput

o
2}

b

(\F)
[
205
e
N

* Processing image

[Ex]

When setting 'value > 100’ for setting 1, and 'value < 80' for setting 2 as comparison judgment conditions

Waveform data

Timestam value ; . i ;
2021/2/5 14;00?00_01 93 Judf,,enfﬁ? r;sult Judgr?:s:? risun Timestamp value Judgsltg:? r;sult Judgis:? risul(
2021/2/5 14:00:00.02 95 0 0 2021/2/5 14:00:00.01 93 0 0
2021/2/5 14:00:00.03| 105 0 0 2021/2/5 14:00:00.02 95 0 0
2021/2/5 14:00:00.04 | 109 :> 1 0 :> 2021/2/5 14:00:00.03| 105 1 0
2021/2/5 14:00:00.05 89 Comparing 1 0 Joining data 2021/2/5 14f00300.04 109 1 0
2021/2/5 14:00:00.06 | 78 and judging 0 0 2021/2/5 14:00:00.05 | 89 0 0

data 0 1 2021/2/5 14:00:00.06 | 78 0 1

o Results acquired by joining data
0 logically are joined into input data,
20 then output.
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[Ex]

When setting 'department = general affairs, development' for setting 1, and 'position # unit head, manager' for setting 2 as
comparison judgment conditions

Category data
Name Position | Department Setting 1 Setting 2 Name Position |Department | Setting 1 Siliifg 2
Judgment result| Judgment result Judgment result| Judgment result
Tanaka [Section head| Sales 0 1 Tanaka [Section head| Sales 0 1
Hayashi |Unit head [Sales |:> 0 0 |:> Hayashi [Unit head | Sales 0 0
Kojima |Manager Sales ) 0 0 Joining dat Kojima |Manager Sales 0 0
Ito Regular employees | General affairs Compan_ng 1 1 oining data Ito Regular employees | General affairs 1 1
and judging
Yamada |Regular employees Development data 1 1 Yamada |Regular employees Development 1 1
Saito Supervisor |Development 1 1 Saito Supervisor |Development 1 1
Yamamoto| Supervisor | Development 1 1 Yamamoto| Supervisor | Development 1 1
Results acquired by joining data
logically are joined into input data,
then output.
Input/output specifications
Hinput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 1024
« Type of each variable: At least one column must include a numerical value type or category type variable.
EOutput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Same as the number of input records
« Number of variables: Number of input variables + number of comparison condition settings (up to 64)
« Type of each variable: Any types

Variable to be output

No. Number of Variable name Variable type | Description Range
columns

1 Number of input Name of an input variable Any types Input variable Range of an input variable
variables

2 Number of (Name of a selected judgment target Category Judgment result for each « 0: Condition not
comparison variable)_(index (01 to 64) of a comparison comparison condition setting matched
condition settings | condition setting) COMP™! « 1: Condition matched

*1  When a variable name has more than 255 characters, characters in the name of the judgment target variable are deleted from the end
to fit within 255 characters in total.

Point}’

If a variable name is duplicate with an existing variable, the name is suffixed with '_001." If the name is still
duplicate, the number will be incremented. If a suffixed name has more than 255 characters, characters in the
judgment target variable name will be deleted to fit within 255 characters in total.
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Operational specifications

The processing is performed in the following order:

1. A target variable is judged under a set condition.
* When a judgment target variable is of the numerical value type

Condition

Description

Judgment target variable >
comparison condition value

The latest record has a value larger than a comparison condition value.

Judgment target variable <
comparison condition value

The latest record has a value smaller than a comparison condition value.

Judgment target variable =
comparison condition value

The latest record has a value equal to a comparison condition value.

* When a judgment target variable is of the category type

Condition

Description

Judgment target variable =
comparison condition value

The latest record has a value equal to a comparison condition value.

Judgment target variable #
comparison condition value

The latest record has a value different from a comparison condition value.

2. Aresultis output.

[=5~ Page 451 Input/output specifications

Comparison judgment screen

The following shows the screen for displaying the list of set comparison conditions.
Up to 64 conditions can be set.

Window.

Perform either of the following operations:

* Double-click a placed block.

* Right-click a placed block, and select [Open] from the right-click menu.

Comparison judgment

Comparison condition

Datat <10

Displayed.items

Setting

Delete

n CANCEL

Item

Description

0 (Add comparison condition

setting)*1

Click this to add a comparison condition. (==~ Page 454 Condition settings)

452
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Item

Description

Comparison condition

A comparison condition set in the condition setting screen is displayed.

Setting

Click the icon displayed in this column to change settings for a comparison condition. (==~ Page 454 Condition settings)

Delete

Click the icon displayed in this column to delete a condition.

*1 Can be clicked when the number of set comparison conditions is less than its maximum number.
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HECondition settings

The following shows the screen for setting a comparison condition.

Window.

Condition setting

Data1 hd

< - Constant

- 10

-

Displayed.items

Item

Description

Judgment target variable

Select a variable to be judged.
A variable can be selected from the variables input to this block.
However, a timestamp type variable cannot be selected.

Operator

Select a comparison operator.

Available operators differ depending on the type of a variable selected for "Judgment target variable."
* Numerical value type variable: <, <, >, >, =, #

« Category type variable: =, #

Comparison target

Select a comparison target from the following options:

* "Constant”

« Variable with the same type as a variable selected for "Judgment target variable" among the variables input to this
block™!

Setting value™2

Specify a constant value.

Values that can be specified differ depending on the type of a variable selected for "Judgment target variable."
» Numerical value type variable: Setting value (-1.79769313486231e+308 to 1.79769313486231e+308)

« Category type variable: All categories in the variable

*1 Excluding a variable selected for "Judgment target variable"
*2 Displayed when selecting "Constant" for "Comparison target."
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SPC judgment block

An SPC judgment block judges data output by an Al execution block in the SPC method.

This block judges a variable from a rule based on Statistical Process Control (SPC), and outputs a result.
Multiple (up to 64) SPC rules can be set. The judgment results are integrated into input data, then output.

An error value can be detected by monitoring a variable and outputting its judgment result.

Restriction@

This block can be placed only the next of an Al execution block.

1 1
= L Gl =
-"- 1 sf’f 1 -'\-
1 ) 1
1 1

Tnpul data Guipul dala
stream pexection stream

________

SPC judgment

‘The comparison target variables and
SPC rules are set, and the judgment
result is output

Q

ITITT T

<
N

11

aEL
e b
TIIT

* Processing image

[Ex]

When configuring the SPC rule settings as shown below
Setting 1:

Judgment target variable: value, SPC rule: Continuous fall
Setting 2:

Judgment target variable: value, SPC rule: Outof + 1 &

Input data Output data
rowid Timestamp value ' - rowid Timestamp value | Setting 1 | Setting 2
2761 |2021/2/1 14:00:00.00 | 93 . Result | Result
2762 |2021/2/1 14:00:01.00 | 156 Setting 2 2761 |2021/2/1 14:00:00.00 | 93 0 0
2763 [2021/2/1 14:00:01.99 | 148 N 2762 |2021/2/1 14:00:01.00 | 156 0 0
2764 |2021/2/1 14:00:02.99 | 63 : 2763 |2021/2/1 14:00:01.99 | 148 0 1
2765 |2021/2/1 14:00:03.98| 37 Setting 1 2764 |2021/2/1 14:00:02.99| 63 0 1
2766 |2021/2/1 14:00:04.98| 25 “ 2765 |2021/2/1 14:00:03.98| 37 0 0
2767 |2021/2/1 14:00:05.97 | 23 2766 |2021/2/1 14:00:04.98 | 25 1 0
2768 |2021/2/1 14:00:06.97 | 38 . 2767 |2021/2/1 14:00:05.97 | 23 1 0
2769 |2021/2/1 14:00:07.96 | 129 |y © . . o . . o . 2768 |2021/2/1 14:00:06.97 | 38 0 0
2769 |2021/2/1 14:00:07.96 | 129 0 1

* Setting 1 | Setting 2

o Result Result /

o|lo|[=|-|O|O0|C|O|OC
—~|lOo|lo|o|o|=|—-|O|OC
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Hinput

Input/output type

Data frame type

Detailed information on the type

« Number of records: Integer between 1 and 86400
« Number of variables: Integer between 1 and 1024
« Type of each variable: At least one column must include a numerical value type variable.

EOutput

Input/output type

Data frame type

Detailed information on the type

« Number of records: Same as the number of input records
« Number of variables: Number of input variables + number of SPC rule settings (up to 64)
« Type of each variable: Any types

1 Number of input Name of an input variable Any types Input variable Range of an input variable
variables
2 Number of SPC (Name of a selected judgment target Category Judgment result for each SPC * 0: SPC rule not matched
rule settings variable)_(index (01 to 64) of an SPC rule rule setting * 1: SPC rule matched
setting)_SPC"’

*1  When a variable name has more than 255 characters, characters in the name of the judgment target variable are deleted from the end
to fit within 255 characters in total.

If a variable name is duplicate with an existing variable, the name is suffixed with '_001." If the name is still
duplicate, the number will be incremented. If a suffixed name has more than 255 characters, characters in the
judgment target variable name will be deleted to fit within 255 characters in total.
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Operational specifications

The SPC judgment processing is performed in the following order:

1. Statistics (average, standard deviation, upper control limit, lower control limit) to be used for an SPC rule are acquired.
If a judgment target variable was used for learning, the value can be acquired from an Al execution block. Alternatively, it can
be acquired from the value set by a user in the SPC rule setting screen.

2. A target variable is judged according to an SPC rule specified by a user. (=5~ Page 457 SPC rule)

3. Aresultis output.

For variables to be output, refer to the input/output specifications. (=5~ Page 451 Input/output specifications)

Values of the latest records are acquired for the set judgment record range as shown in the example below. '1' is output when
the number of records meeting the SPC rule is equal to or larger than the set number of error judgment records within the
range. In other cases, '0' is output.

When the total number of records is less than the judgment record range, whether the number of records meeting the SPC
rule is equal to or larger than the number of error judgment records is judged in the range of all records.

[Ex]

SPC rule: Outof £ 1 o
Judgment record range: 4
Number of error judgment records: 1

Judgment target variable Judgment result Judgment target variable Judgment result

value result value result
Error 170 1 Error 170 1
33 1 33 1
45 1 45 1
87 1
% 0 VAN
Error 165 1 When the total number of records is less than the
143 1 judgment record range, data is judged in the range of all
21 1 records.
147 1
154 0
80 0
ESPC rule
The following table shows available SPC rules and the conditions to use each of the SPC rules.

SPC rule Condition (n<m) m: judgment record range, n: number of error judgment records

Outof+1 o Among continuous 'm' records, 'n' records are out of range of + 1 .

Outof+2 Among continuous 'm' records, 'n' records are out of range of + 2 .

Outof+3 o Among continuous 'm' records, 'n' records are out of range of + 3 ©.

Outof+4 o Among continuous 'm' records, 'n' records are out of range of + 4 o.

Outof+5 o Among continuous 'm' records, 'n' records are out of range of + 5 .

Control limit level 1 Among continuous 'm' records, 'n' records exceeds the upper/lower limit value of the control limit.

Alternate increase and
decrease

Among continuous 'm'’ records, 'n' records alternately increase and decrease.

Rise/fall Among continuous 'm' records, 'n' records increase or decrease.

Central tendency Among continuous 'm' records, continuous 'n' records are within the range of 1 .

Consecutive Among continuous 'm' records, continuous 'n' records are on the same side towards the center line.
Rise Among continuous 'm' records, continuous 'n' records increase.
Fall Among continuous 'm' records, continuous 'n' records decrease.
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HValue range for the number of error judgment records and the judgment record range
The number of error judgment records and the judgment record range can be set within a range that satisfies the following

condition:

* Number of error judgment records < judgment record range < 20
The minimum value that can be set varies depending on the SPC rule.

SPC rule Minimum value | Maximum value
Outof+1 c,0Outof+2 o, Outof+3 o, Outof + 4 o, Outof £ 5 &, Control limit level 1, Central tendency 1 20

Rise/fall, Rise, Fall, Consecutive 2

Alternate increase and decrease 3

In addition, the following default values are set for the number of error judgment records and the judgment record range
depending on the selected SPC rule.

SPC rule Default value

Number of error judgment records Judgment record range
Outof+1 o 2 5
Outof+2 3
Outof+3 o 1 1
Outof+t4 o
Outof+5 o
Control limit level 1
Alternate increase and decrease 6 6
Rise/fall
Central tendency 15 15
Consecutive 9 9
Rise 10 10
Fall

BJudgment record range
The following shows an example of the latest record range judged according to an SPC rule.

[Ex]

Judgment record range: 9

Data at the last time

idx

value

124

33

45

97

94

166

143

21

Olo(N([o|a|h|lw|N|—~

147

154

EEN| =N
- lo

80

Data at

this time

124

154

89

B[N~

75

Values are retained by tracking back previous

data in the judgment record range.
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SPC judgment screen

The following shows the screen for displaying the list of set SPC rule settings.
Up to 64 SPC rule settings can be set.

Window.

Perform either of the following operations:

* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

SPC judgment
©
Judgment target variable SPC rule Setting Delete
Data1 Control limit level 1(1/1) e i
CANCEL
Displayed.items
Item Description

€ (Add SPC rule setting)™

Click this to add an SPC rule. (=~ Page 460 SPC rule settings)

Judgment target variable

A judgment target variable set in the SPC rule setting screen is displayed.

SPC rule

An SPC rule set in the SPC rule setting screen is displayed in the following format:
« SPC rule (number of error judgment records/judgment record range)

Setting

Click the icon displayed in this column to change an SPC rule setting. (==~ Page 460 SPC rule settings)

Delete

Click the icon displayed in this column to delete an SPC rule setting.

*1 Can be clicked when the number of the set SPC rules is less than its maximum number.
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ESPC rule settings

The following shows the screen for setting an SPC rule.

Window.

SPC rule setting
Judgment target variable Target value m e
Datat M 18.9225664575512 89.59982570565674 2
SPC rule ]
Outofz1o T | 23.559086416035182 51.754692790554344 5
Preview data
New data set(003) - c
4 )
Statistic Preview
Average value: 18.9
Standard deviation: 23.6 Variable value
Minimum value: -34.2 — Target value
Maximum value: 81.5 . .\ ik —_— 1 (1)
----- =20
; III' Illl IIII‘ IIIII Illl‘ IIIIl iy IlllI s
APPLY TO = pper limit value
5 Ill‘nlll Ml .
*  Error value
.......... | i
—50
o 2k ak 6k 8k 10k
Index
\. J
n CANCEL
Item Description

Judgment target variable

Select a variable to be judged.
A variable can be selected from the variables input to this block.
However, only a numerical value type variable can be selected.

SPC rule

Select an SPC rule to be used for judgment. (==~ Page 457 SPC rule)

460

Target value

Specify a target value to be used in an SPC rule (-1.79769313486231e+308 to

1.79769313486231e+308).

The following value is set by default. (In a case other than the ones shown below, this item is

blank.)

« When an explanatory variable is set in "Judgment target variable": The statistic of a data set used
by the Al with the oldest creation date and time among Als set in an Al execution block is set.

* When a feature variable is set in "Judgment target variable": The statistic of a feature used for
learning in the corresponding Al is set.

* When a diagnosis result variable is set in "Judgment target variable" and an Al uses supervised
learning: The statistic of a diagnosis target used for learning in the corresponding Al is set.

Specify o to be used in an SPC rule (0 to 1.79769313486231e+308).
The following value is set by default. (In a case other than the ones shown below, this item is
blank.)
* When an explanatory variable is set in "Judgment target variable": The statistic of a data set used
by the Al with the oldest creation date and time among Als set in an Al execution block is set.
* When a feature variable is set in "Judgment target variable": The statistic of a feature used for
learning in the corresponding Al is set.
» When a diagnosis result variable is set in "Judgment target variable" and an Al uses supervised
learning: The statistic of a diagnosis target used for learning in the corresponding Al is set.
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Item

Description

Control limit upper limit value

Specify the upper limit value for the control limit to be used in an SPC rule (-
1.79769313486231e+308 to 1.79769313486231e+308).

The following value is set by default. (In a case other than the ones shown below, this item is
blank.)

* When an explanatory variable is set in "Judgment target variable": Based on the statistic of a
data set used by the Al with the oldest creation date and time among Als set in an Al execution
block, the value of 'average value + 3 x standard deviation' is set.

* When a feature variable is set in "Judgment target variable": Based on the statistic of a feature
used for learning in the corresponding Al, the value of 'average value + 3 x standard deviation' is
set.

* When a diagnosis result variable is set in "Judgment target variable" and an Al uses supervised
learning: Based on the statistic of a diagnosis target used for learning in the corresponding Al,
the value of 'average value + 3 x standard deviation' is set.

Control limit lower limit value

Specify the lower limit value for the control limit to be used in an SPC rule (-
1.79769313486231e+308 to 1.79769313486231e+308).

The following value is set by default. (In a case other than the ones shown below, this item is
blank.)

» When an explanatory variable is set in "Judgment target variable": Based on the statistic of a
data set used by the Al with the oldest creation date and time among Als set in an Al execution
block, the value of 'average value - 3 x standard deviation' is set.

» When a feature variable is set in "Judgment target variable": Based on the statistic of a feature
used for learning in the corresponding Al, the value of 'average value - 3 x standard deviation' is
set.

» When a diagnosis result variable is set in "Judgment target variable" and an Al uses supervised
learning: Based on the statistic of a diagnosis target used for learning in the corresponding Al,
the value of 'average value - 3 x standard deviation' is set.

Number of error judgment records

Specify the number of error judgment records.

For the available value range, refer to the following:

=~ Page 458 Value range for the number of error judgment records and the judgment record
range

Judgment record range

Specify a judgment record range.

For the available value range, refer to the following:

=~ Page 458 Value range for the number of error judgment records and the judgment record
range

Preview data

Select a data set to be used in the preview display.

A data set that satisfies both of the following conditions when this screen is displayed can be

selected:

* The status is "Completed."

« Variable information except for diagnosis target variables in a data set that was used for learning
of the Al to be used in the task is included.

The selected data set is used as input, and the processing until the SPC judgment block is

performed according to the current settings. Then, the result is displayed in "Statistic" and

"Preview."

However, when the number of records in the data set exceeds the maximum number of records

that can be collected in the input data stream (==~ Page 203 Task), the records in the data set are

sampled.

When sampling the records, each data source is read as one text file so that the operation

becomes almost the same as the one for when the connection method of an input data stream is

"Text file." (==~ Page 370 Connection method (text file)) In particular, test data is divided by the Al

test function([==~ Page 193 Testing an Al), and only data to be used in the first diagnosis is used.

C,‘ (Update)

Click this to update displayed contents of "Preview" according to the current settings.
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Item

Description

1) Preview displa 2 Statistic
y

Statistics of data displayed in "Preview" is displayed.

Each statistic is displayed up to three significant digits.

Among the target data, the data excluding the missing values is used to calculate statistic. If all the
values are missing, '0' is displayed.

* Average value

+ Standard deviation

* Minimum value

* Maximum value

Preview

The results and the values of variables after the SPC judgment using a data set selected in
"Preview data" are displayed as line charts and markers.
However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

[Apply to setting] button

Click this to update the various settings by statistics of data displayed in "Preview."

* "Target value": Average value

* "o ": Standard deviation

« "Control limit upper limit value": The value calculated by adding 1% margin to the maximum
value (When the value exceeds the maximum value that can be set as "Control limit upper limit
value," the value is updated by the maximum value that can be set.)

« "Control limit lower limit value": The value calculated by subtracting 1% margin from the
minimum value (When the value falls below the minimum value that can be set as "Control limit
lower limit value," the value is updated by the minimum value that can be set.)

*1 Refers to a case where names and types of some variables in the data set completely match with the ones in the data set used for

learning.

*2 Displayed when other than "Not use" is selected in "Preview data."

Pointp

If a setting for the combination of selected variable and SPC rule has already been in the list, the old setting

will be deleted when adding a new setting for the combination.
[=5~ Page 459 SPC judgment screen
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10.10 utility Category

An extension block of the utility category performs unique processing that cannot be implemented by other blocks.
This block is available in the Al editor screen or task editor screen.

For operations that can be performed by right-clicking a block, refer to the following:

==~ Page 231 Right-click menus

Python block

A Python block performs processing described in Python.

Use this block to perform unique processing that cannot be implemented by other blocks.

()

ol @->

1
Python Al output

Data set

Python
The process described in the Python
script s executed

-_r
<

Oulput data
stream

=5 (o} L@

Input data
stream Al execution L Python

FURS N

Python
The process described in the Python
scriptis executed.

)
<@ %

(8%

In the task editor screen, this block can be places only the next of an Al execution block.

Precautions

+ Description on a Python script to be performed by this block is left up to its creator. Therefore, MaiLab does not guarantee
the operation when performing the Python script. The creator must verify the operation properly in advance on own
responsibility.

« In this product, to confirm the description on a Python script to be performed in this block, processing may be performed
with using input data that a user did not prepare. In this case, the number of records in input data may not be the same as
the one input when learning or a task is executed. Therefore, a Python script processing is required to be set so that it can
be performed in a data frame that has any number of records.
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Input/output specifications

Hinput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 864000
« Number of variables: Integer between 1 and 1024
« Type of each variable: Any types
EOutput
Item Description
Input/output type Data frame type
Detailed information on the type * Number of records: Integer between 1 and 864000, determined by processing of a script
* Number of variables: Integer between 1 and 1024, determined by processing of a script
« Type of each variable: Any types determined by processing of a script
Restrictions

The following shows the restrictions on a Python script.

EModules, packages, and libraries
Modules, packages, and libraries that can be imported on a script are as follows:

Library Version

numpy 1.19.5

pandas 124

scipy 1.6.2

scikit-learn 0.24.2

tensorflow 252

datetime — (Standard library of Python3.8.9)

Note that modules, packages, and libraries created by a user cannot be imported*1.
*1 That s, do not write a Python script in the format of 'import {module, package, library name}.'

EBuilt-in functions
The built-in functions shown in the following table are not available on a script. Special methods ! are not available either.
*1 Refers to the functions with names in the '__{any character string}__' format on a Python script.

Built-in function name

breakpoint

compile

delattr

dir

eval

exec

getattr

globals

help

locals

open

setattr

vars

__import__
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HFile access
When describing processing to access a file and folder in a Python block, describe it with an UNC path so that the same file

and folder can be referenced even when executing the processing on another personal computer.
If a path is set incorrectly, accessing a file and folder fails and a task does not run properly when executing the task on another
computer.

EChange of a default function
A Python execution error occurs when the name or argument of a function prepared by default is changed and the function

can no longer be executed.

EData type
Output a script in the following data types:

float32, float64, int64, object, category, bool, datetime64
For the data types other than the above, the operation of the next block cannot be guaranteed.
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Python screen

The following shows the screen for editing and executing a Python script.

Window.

Perform either of the following operations:
* Double-click a placed block.
* Right-click a placed block, and select [Open] from the right-click menu.

(?) Python (1) )

4] Script at learning -

('Ol canceL

Displayed.items

Item Description

Execution target*1 Select a script to be executed.
« Script when learning: train_script function
« Script when executing a task: predict_script function

» (Execute) Click this to execute a script created in the script editor.
(1) Script editor Create a script. (Up to 65535 characters and 1000 lines)
(2) Output editor The execution result of a script is displayed.

displayed.

Description output with a print function, an error that occurred when executing a script, and description for an exception are

*1 Can be selected when the Python block is placed in Al editor screen.

Pointp
* When a Python script of this block is executed, the Python environment in this product is used, not the
Python in an environment where this product is installed.
« Specifications of the Python script in this block can be checked in a help displayed in another tab by clicking
[/} (Python script help).
« For an error that occurred when executing a script and description for an exception, the content equivalent
to the one when executing a Python script in a normal Python environment is displayed.
Precautions

Note that when executing a script that takes a long time for processing, this product will not respond.
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11 moniToRrR

There are two types of monitors.

Monitor Application

Real-time monitor The following items can be checked in a real-time monitor:

« Diagnosis result from an Al used in a task

« Execution status of a task (execution status of an input data stream, usage of a data buffer, diagnosis execution time
of a task, execution status of an output data stream, etc.)*1

Historical monitor 2 Data (monitor data) of a saved diagnosis result can be checked later.
The following is included in the monitor date:

« Information of an Al when executing a task

< Adiagnosis result when executing a task

*1 Errors and warnings that occur while running can also be checked.
*2 Enable a historical monitor before starting a task to execute a historical monitor.
=~ Page 224 Execution setting screen

Point}3

Considering a diagnosis result can be a hint to improve the production, and can be utilized for investigating an
error cause.

(Example)

(Al) An equipment is diagnosed as in an error status — (User) Check and inspect the equipment

(Al) A malfunction of an equipment is predicted — (User) Repair or exchange the equipment

(Al) The quality of a product being produced is diagnosed as a low status — (User) The product is inspected
by a veteran operator
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Monitor data saving flow

Monitor data of a historical monitor is created when the execution status of a task is changed to "BOOT," and a diagnosis
result is saved when a diagnosis is executed.

Starting a task Stopping a task
E ’ V ‘ : = ﬁ
Task STOP BOOT RUN READY BOOT RUN SHUTDOWN STOP
Executing a diagnosis  Executing a diagnosis I Executing a diagnosis
Il Il Il
Hifttloricfalkrjnonitor 1 Saving a diagnosis | |Saving a diagnosis l Saving a diagnosis
setling folder Creating monitor result result Creating monitor result
data data
Data_20230401 Data_20230402

If the number of records in a diagnosis result saved in the monitor data exceeds the maximum number*1, monitor data is
newly created.

*1  The maximum number of records is 10800 to 86400, and it varies depending on the diagnosis condition.

Maximum number of records
exceeded if the diagnosis
result is saved as is

Starting a task

e sToP V' BoOT U U RUN U ﬁ/

Executing a Executing a Executing a Executing a
diagnosis diagnosis "' diagnosis " diagnosis
Historical monitor 1 Saving a Saving a | 1 Saving a Saving a
setting folder Creating monitor diagnosis result diagnosis result Creating monitor diagnosis result diagnosis result
data data
Data_20230401 Data_20230402

Precautions

The performance is not guaranteed if any of the following operations is performed:

» Changing a folder name or access authority, etc. for the monitor data in which a task is being executed

» Changing the internal part of the monitor data (deleting or moving a file, changing a file name, changing a folder structure,
adding another file, etc.)

* Placing a folder with the same name as the monitor data name in a monitor data save folder
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11.1 Starting a Monitoring

The following shows the procedure to start a monitor.

Operating procedure

HBTo monitor the status from the side bar
1. Click (Monitor) on the side bar. (I=5~ Page 49 Side bar)

2. Selecta diagnosis terminal to be monitored in the diagnosis terminal list screen.

[=5~ Page 471 Diagnosis Terminal List Screen

3. Select a task to be monitored in the diagnosis terminal monitoring screen.
[=5~ Page 474 Diagnosis Terminal Monitoring Screen

4. Select [Real-time] or [Historical].

New task

e

Real-time Historical
R
5 B

@ For a real-time monitor
Monitor a diagnosis result and execution status of the task.

Displayed contents differ depending on the version of this product on a diagnosis terminal of the connection destination.

* The version is 1.02C or earlier: [==~ Page 478 Real-time monitor Screen (the Version of This Product on a Diagnosis

Terminal is 1.02C or Earlier)

» The version is 1.03D or later: =5~ Page 493 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal

is 1.03D or Later)
@ For a historical monitor
Check the saved monitor data in the historical monitor screen.
[=5~ Page 506 Historical monitor Screen
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HlTo monitor from the task management screen

1. Select a task to be monitored in the task management screen. (=5~ Page 207 Task Management Screen)

2. Click the [Historical monitor] button or the [Real-time monitor] button.

A
= Name Execution status Error status Task type Al Comment
v 4 Local diagnosis terminal
O Newtask m orop D noma simple task New Al
v A New diagnosis terminal
[ New task(007) + o’ D noma Simple task New Al ]

49 HISTORICAL MONITOR [£] REAL-TIME MONITOR

@® For a historical monitor

Check the saved monitor data in the historical monitor screen.

[=5~ Page 506 Historical monitor Screen

@® For a real-time monitor

Monitor a diagnosis result and execution status of the task.

Displayed contents differ depending on the version of this product on a diagnosis terminal of the connection destination.

* The version is 1.02C or earlier: ==~ Page 478 Real-time monitor Screen (the Version of This Product on a Diagnosis
Terminal is 1.02C or Earlier)

» The version is 1.03D or later: [==~ Page 493 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal
is 1.03D or Later)
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11.2 Diagnosis Terminal List Screen

This section shows the screen for displaying the list of diagnosis terminals and the operating status of each diagnosis
terminal.

Window
Click (Monitor) on the side bar. (=5~ Page 49 Side bar)
1
@[New project > Monitor]
= 1
4
Refining condition
Local diagnosis terminal New diagnosis terminal
+ READY # RUN
. J
)
= o
( 2
Name 1 Connection status Error status Task execution status Update date and time Comment
Local diagnosis terminal A comnect @ Nomal ‘i" READY 2022/06/15 15:03
New diagnosis terminal ‘ Connect Warning .ﬁ RUN 2022/06/15 13:03
. J
3)
Displayed.items
Item Description
(1) Breadcrumb bar A breadcrumb bar is displayed.
« Current project name > Monitor
By clicking a project name, the screen returns to the home screen. (1=~ Page
76 Home screen)
1= (List view) Turn this ON to display diagnosis terminals in the list format.
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Item

Description

(2) Diagnosis terminal list (widget

format)

Diagnosis terminals are displayed in the widget format.

For details on the widget, refer to the following:

I~ Page 473 Diagnosis terminal widget

By selecting a connectable diagnosis terminal, the diagnosis terminal
monitoring screen is displayed in another tab.

=~ Page 474 Diagnosis Terminal Monitoring Screen

Refining condition selection

Select a condition to refine diagnosis terminals to be displayed.
When selecting multiple conditions, only diagnosis terminals that satisfy all the
conditions are displayed.

HDiagnosis terminal connection status (only one selection available)
+ Connect

« Disconnect

HDiagnosis terminal system status (only one selection available)

* Normal

* Warning

« Error

WTask execution status (only one selection available)

* RUN

+« BOOT

+ SHUTDOWN

* READY

« STOP

« EDIT

(3) Diagnosis terminal list (list format)

Diagnosis terminals are displayed in the list format by turning ON 2= (List
view).

By selecting a diagnosis terminal, the diagnosis terminal monitoring screen is
displayed in another tab.

[=~ Page 474 Diagnosis Terminal Monitoring Screen

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
==~ Page 56 Expanding the header

Name

A diagnosis terminal name is displayed.

Address™’!

The address of a diagnosis terminal is displayed in either of the following
formats:

« |IP address:port number

* Host name:port number

Connection status

The connection status of a diagnosis terminal is displayed.
» Connect: The diagnosis terminal is connected.
« Disconnect: The diagnosis terminal is not connected.

Error status

The error status of a diagnosis terminal is displayed.

* Normal: No warnings or errors have occurred in any tasks.

« Warning: No errors have occurred, however a warning has occurred in any
of the tasks. 2"

« Error: An error has occurred in any of the tasks.™

Task execution status

The operation status of tasks on a diagnosis terminal is displayed.
« Disconnect: The diagnosis terminal cannot be connected.
* RUN: A running task exists.
* BOOT: No running tasks exist but a booting one exists.
« READY: No running or booting tasks exist but a stand-by one exists.
+ SHUTDOWN: No running, booting, or stand-by tasks exist but a shutting
down one exists.
« STOP: No running, booting, stand-by, or shutting down tasks exist but a
stopped one exists.
« EDIT: Only tasks being edited exist.
* No task: No tasks exist in the diagnosis terminal.

Update date and time

The date and time when a diagnosis terminal was updated by changing
properties or registering/deleting a task is displayed.
This item is not updated by editing a diagnosis terminal name or comment.

Registration date and time™’

The date and time when a diagnosis terminal was registered is displayed.

Image*1

Whether an image is set for a diagnosis terminal is displayed.

Comment

A set comment is displayed.

*1
*2

*3
*4

472

Hidden by default. Click [/} (Expand) to expand the header, and switch the item to be shown as necessary.
=5~ Page 56 Switching to show or hide
Once a warning occurs, this "Warning" state remains as long as "Execution status" of a task is "RUN."
This state is cleared when "Execution status" of a task changes from "RUN."

This state is cleared by performing the start operation for a task again.
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Diagnosis terminal widget

The current status overview of a diagnosis terminal is displayed.
Either of the following icons is displayed when an error or warning occurs in a task on the diagnosis terminal:

* ©: Error
. : Warning

Window.

New diagnosis terminall M

Diagnosis1

F——0

4 RUN

Displayed.items

Item

Description

(1) Diagnosis terminal name

A diagnosis terminal name is displayed.

(2) Comment

A set comment is displayed.

(3) Task operation status

The operation status of tasks on a diagnosis terminal is displayed.

« Disconnect: The diagnosis terminal cannot be connected.

* RUN: A running task exists.

« BOOT: No running tasks exist but a booting one exists.

« READY: No running or booting tasks exist but a stand-by one exists.

« SHUTDOWN: No running, booting, or stand-by tasks exist but a shutting down one exists.

« STOP: No running, booting, stand-by, or shutting down tasks exist but a stopped one exists.
« EDIT: Only tasks being edited exist.

* No task: No tasks exist in the diagnosis terminal.
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11.3 Diagnosis Terminal Monitoring Screen

This section shows the screen for displaying the list of tasks on a target diagnosis terminal and the execution status of each
task.

Window.

Select a diagnosis terminal in the diagnosis terminal list screen. (==~ Page 471 Diagnosis Terminal List Screen)
The diagnosis terminal monitoring screen is displayed in another tab.

MELSOFT MailLab Diagnosis terminal monitoring [New diagnosis terminal]

~
@ Tor
= B
4 Refining condition +  \
—selection
New task(001) H New task(002)
Diagnosist Diagnosis1
em STOP
4 RUN
End date and time
2022/06/15 15:09
. J
(1)
= e
4 Z )
Name 1 Error status Execution status End date and time Next start date and time Comment
New task(001) Warning L 2022/06/15 15:09 - Diagnosist
New task(002) @  nomal ™ orop 2022/06/15 15:09 - Diagnosis1
. J
(2)
Displayed.items
Item Description
1= (List view) Turn this ON to display tasks in the list format.
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Item

Description

(1) Task list (widget
format)

Tasks are displayed in the widget format.

For details on the widget, refer to the following:

==~ Page 477 Task widget

A monitor can be executed by selecting a task and clicking [Real-time] or [Historical].

HReal-time monitor

A monitor can be executed by selecting a task of which "Execution status” is other than "EDIT."

Displayed contents differ depending on the version of this product on a diagnosis terminal of the

connection destination.

« The version is 1.02C or earlier: ==~ Page 478 Real-time monitor Screen (the Version of This Product on
a Diagnosis Terminal is 1.02C or Earlier)

« The version is 1.03D or later: ==~ Page 493 Real-time monitor Screen (the Version of This Product on a
Diagnosis Terminal is 1.03D or Later)

WHistorical monitor

=5~ Page 506 Historical monitor Screen

Refining condition
selection

Select a condition to refine tasks to be displayed.
When selecting multiple conditions, only tasks that satisfy all the conditions are displayed.
ESystem status (only one selection available)

* Normal

* Warning

* Error

BExecution status (only one selection available)
* RUN

+ BOOT

* READY

+ SHUTDOWN

+ STOP

« EDIT
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Item

Description

(2) Task list (list
format)

Tasks are displayed in the list format by turning ON :== (List view).

By selecting a task of which "Execution status" is other than "EDIT," the real-time monitor screen is

displayed.

Displayed contents differ depending on the version of this product on a diagnosis terminal of the

connection destination.

* The version is 1.02C or earlier: [==~ Page 478 Real-time monitor Screen (the Version of This Product on
a Diagnosis Terminal is 1.02C or Earlier)

* The version is 1.03D or later: [=~ Page 493 Real-time monitor Screen (the Version of This Product on a
Diagnosis Terminal is 1.03D or Later)

[} (Expand)/ —

Click either of these to expand or collapse the header.

(Collapse) Operations such as search can be performed by expanding the header.
I~ Page 56 Expanding the header
Name Atask name is displayed.

Error status

The current error status is displayed.
» Normal: No warnings or errors have occurred.
» Warning: A warning has occurred. 2

* Error: A task is stopped due to an error.”

Execution status

The execution status is displayed.

+ EDIT: Setting a task is not completed.

* RUN: Processing of a task is running.

* BOOT: Processing to change from "READY" to "RUN" is in progress.*4

« READY: A task is started but the execution period has not started yet.

« SHUTDOWN: Processing to change from "RUN" to "STOP" or "READY" is in progress. >

* STOP: A task is not started or it is stopped.*7

The execution status restarts from "READY" in the following cases. (If the operations described below is

performed during the execution period, the status changes from "READY" to "RUN.")

* When "Execution status" is "READY," "BOOT," or "RUN," the operating status of this product on a
diagnosis terminal is changed to "Stop" then to "Run" again.

Task type*8

Atask type is displayed. (=~ Page 205 Task types)

A8

The name of an Al used in a task is displayed.
"Multiple Al" is displayed when using multiple Als.
is displayed when an Al used is changed.*9
o is displayed when an Al used is not in the "Complete" state or is deleted.”

Number of Al used"®

The number of Als used in a task is displayed.

Diagnosis cycle [ms]*8

A set diagnosis cycle is displayed in milliseconds. (I=5~ Page 224 Execution setting screen)

Task execution period*8

A set execution period ("Always," "Date and time specification," or "Periodic") is displayed. (==~ Page 224
Execution setting screen)

End date and time

The date and time when a task was ended the last time is displayed.'m'11

Next start date and time

The date and time to start a task the next time is displayed.*”*12

Update date and time™®

The date and time when a task was updated is displayed.
This item is not updated by editing a task name or comment.

Creation date and time™®

The date and time when a task was created is displayed.

Image*8

Whether an image is set for a task is displayed.

Comment

A set comment is displayed.

Project name’®

The name of a project that a task belongs to is displayed.'13

Size [MB]®

The file size of a task is displayed.

*1  Once a warning occurs, this "Warning" state remains as long as "Execution status" of a task is "RUN."

*2 This state is cleared when "Execution status" of a task changes from "RUN."

*3 This state is cleared by performing the start operation for a task again.

*4  Once the processing is completed, the status changes to "RUN."

*5 Once the processing is completed, the status changes to "STOP" or "READY."

*6 If an error occurs while the status is "RUN" or "BOOT" and then the status changes to "SHUTDOWN," only errors that occur while the
status is "RUN" or "BOOT" are notified. Warnings and errors that occur while the status is "SHUTDOWN?" are not notified.

*7 Includes the case when a task is started but the next execution period does not exist.

*8 Hidden by default. Click [/] (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide

*9  When two or more warnings or errors occur while using multiple Als, only one of them is displayed in the following priority order:

*10

1

476

© ("Al has been deleted.")
©("Al is not in the completed state.")
("Al has been changed.")
Displayed when the execution status of a task becomes "RUN" at least once after starting the task and currently "READY" or "STOP."
Otherwise, "-" is displayed.
If the time (UTC) is different between Windows and the personal computer on which the diagnosis terminal monitoring screen is
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displayed, the actual execution timing may differ from the displayed content.
*12 "-" is displayed when "Execution status" of a task is not "READY."

*13 It is blank when the project is deleted.

Task widget

The current status of a task is displayed.

Either of the following icons is displayed when an error or warning occurs:

* ©: Error
. : Warning

Window.

New task(001) - (@)

Diagnosis1 (2)

= STOP —

End date and time

2022/06/1515:09 [

Displayed.items

Item

Description

(1) Task name

A task name is displayed.

(2) Comment

A set comment is displayed.

i (Menu) Open the task management screen !

To display the task management screen for the project that a task belongs to. (==~ Page 207
Task Management Screen)

(3) Operation status

The operation status of a task is displayed.

* RUN: A task is running.

« BOOT: A task is booting.

« READY: A task is standing by.

*« SHUTDOWN: A task is shutting down.

* STOP: A task is stopped.

« EDIT: A task is being edited.

« Error end: A task is stopped due to an error.

(4) Date and time information 2

The start or end date and time for a task is displayed.

« READY: The next start date and time is displayed.

« STOP: The end date and time is displayed.

« Error end: The date and time when a task was ended due to an error is displayed.

*1 Can be selected when a signed-in user can access the project that a task belongs to.
*2 Displayed when the execution status of a task is "READY" or "STOP."
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11.4 Real-time monitor Screen (the Version of This

Product on a Diagnosis Terminal is 1.02C or
Earlier)

This section shows the screen for monitoring the diagnosis results and execution status of a task.

Restriction@
Up to four real-time monitor screens can be displayed at the same time per user.

Window.

+ Select a task in the diagnosis terminal monitoring screen. (=5~ Page 474 Diagnosis Terminal Monitoring Screen)

» Select a task in the task management screen, and click the [Monitoring start] button. (==~ Page 207 Task Management
Screen)

When opening the real-time monitor screen from the task management screen, it opens in another tab.

(1)

MELSOFT MaiLab Diagnosis terminal monitoring [Local diagnosis terminal]

@ (0P > New task(004))

DIAGNOSIS RESULT EXECUTION STATUS

New AI(001)

Current value: -1.0713277735911362

Average value: 0.013381881747761878
Minimum value: -2.0430945650282863
Maximum value: 2 1408578185668095

Displayed.items

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.

* TOP > Current task name

By clicking "TOP," the screen returns to the diagnosis terminal monitoring screen. (==~ Page 474 Diagnosis Terminal
Monitoring Screen)

[Diagnosis result] tab The diagnosis results from Als set in a task can be monitored.
=5~ Page 479 Diagnosis results

[Execution status] tab The execution status of a task can be monitored.
=5~ Page 485 Execution status
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Diagnosis results

The following shows the screen for monitoring the diagnosis results from Als set in a task.

Window.

DIAGNOSIS RESULT EXECUTION STATUS

N il

New AI(001)

Current value: -1.0713277735911362

Average value: 0.013381881747761878
Minimum value: -2.0430945650282863
Maximum value: 2.1408578185668095

5/

Name 4 Score Comment

New AI(001) 42

- J

Displayed.items

Item Description
s = (List view) Turn this ON to display Als in the list format.
(1) Al list (widget format) Als are displayed in the widget format.

For details on the widget, refer to the following:

=5~ Page 481 Al widget

By selecting an Al, the detailed diagnosis result screen is displayed.
I=~ Page 482 Detailed diagnosis result
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Item

Description

(2) Al list (list format)

Als are displayed in the list format by turning ON === (List view).

Information of an Al used in a task when the creation of the task was completed is displayed.
By selecting an Al, the detailed diagnosis result screen is displayed.

==~ Page 482 Detailed diagnosis result

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

Name

An Al name is displayed.

Diagnosis target*1

The name of an objective variable specified for learning is displayed.”

Model type*1

The model type of an Al that completes learning is displayed.
"Others" is displayed for a model type other than a classification or regression model.

Score

The learning performance (overview score) is displayed.™

An overview score is an evaluation index that shows the accuracy of an Al which completes

learning with a value between 0 and 100.

This score indicates the prediction accuracy of an Al. When the score is 80, the Al can predict a

result for input data correctly at approximately 80%.

The score is calculated as follows:

« For a classification model: An integer value obtained by multiplying the F1 score by 100

« For a regression model: An integer value obtained by multiplying R2 by 100 (When R2 has a
negative value, the score will be '0' regardless of the value. If R2 cannot be calculated, the
overview score cannot be calculated either.)

Learning time "™

Time required for entire learning processing is displayed.

Diagnosis time (reference)
[ms]’

Time taken for an Al to diagnose one record on the learning station is displayed.

Update date and time”™’

The date and time when an Al was updated on the learning station is displayed.
This item is not updated by editing an Al name or comment.

Creation date and time”’

The date and time when an Al was created is displayed.

Comment

A comment set on the learning station is displayed.

Size [MB]"

The file size of an Al is displayed.

*1

*2

480

Hidden by default. Click [/} (Expand) to expand the header, and switch the item to be shown as necessary.
=~ Page 56 Switching to show or hide
"-" is displayed when learning is performed with an analysis method of unsupervised learning.
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Al widget

The overview of diagnosis results from an Al is displayed.

Window.

[ New AI(001)

@

0 250 500

T T
750 1000

Current value: -1.0713277735911362
Average value: 0.013381881747761878
Minimum value: -2.0430945650282863
Maximum value: 2.1408578185668095

®)

Displayed.items

Item Description
(1) Al name An Al name is displayed.
(2) Graph*1 The graph of the diagnosis results is displayed.

The graph shows results for the number of displayed records set in the display setting from the latest diagnosis result.
(== Page 484 Display setting)

(3) Overview2

The overview of the diagnosis results is displayed.

Displayed contents differ depending on the type of a variable output as a diagnosis result.
ENumerical value type variable

The following values are displayed:

« Current value: Value of the latest diagnosis result

« Average value: Average value in the diagnosis results™

* Minimum value: Minimum value in the diagnosis results™

* Maximum value: Maximum value in the diagnosis results™
HCategory type variable

Categories output as diagnosis results™ and their numbers of records are listed.
The list is displayed in descending order of the number of records. When five or more types of categories are output,
the number of records for the 4th and later categories is displayed together as "Others."
The displayed order and contents are updated every time a diagnosis result is output.

*1  "No Graph" is displayed for an Al without an analysis method.
*2 Displayed only for an Al with an analysis method other than a similar waveform recognition model.
*3 For the number of records set in the display setting (I~ Page 484 Display setting)

11 MONITOR 4 1
11.4 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal is 1.02C or Earlier) 8




Detailed diagnosis result

The following shows the screen for monitoring the details on diagnosis results from an Al.

Window.

Select an Al in the diagnosis result screen. (I=5~ Page 479 Diagnosis results)

(1) @)

ﬁ‘New AI(001)

~
20 +
154 W 2043094 --1.781597541( 0. - 03103 142
W -1.781597541053593 - -1.5201005170788995 M 0.3103786507439552 - 0.5718756747186484
iy W -1.5201005170788995 - -1.2586034931042058 W 0.5718756747186484 - 0.8333726086033421
054 W -1.2586034931042058 - -0.9971064691295124 W 0.8233726986933421 - 1.0948697226680357
W -09971064691295124 - -0.735600445154819 W 1.0948697226680357 - 1356366746642729
04 W -0.735609445154819 - -04741124211801253 W 1.356366746642729 - 1.6178637706174226
-04741124211801253 - -0.21261539720543188 W 1.6178637706174226 - 1.8793607945921158
57 -0.21261539720543188 - 0. L 45921158 - 214 1
1.0 1
15
2 T T T T T T T T T 1
L] 100 200 300 400 500 600 700 800 900 1000
Diagnosis result graph Diagnosis result rate
\ Z
( 7 )
Timestamp Data2 Data3 Data4 Datas Data6 D New AI(001)_DIAG
2018-04-01T00:33:21 0.634119805 -625.6960173 -69.97046713 973.5856727 664370.9224 SampleMLR_001 0.3851866671570924
2018-04-01T00:33:22 0.599222111 -919.2687611 2223287993 1295.033492 766153.9975 SampleMLR_001 0.39477410564445164
2018-04-01T00:33:23 0.533330368 -1186.858511 118.70256380000001 1585.2458880000001 8714821602 SampleMLR_001 0.3919270612857798
2018-04-01T00:33:24 0.440863867 -1419.511285 2136621769 1832.717266 9793731837 SampleMLR_001 0.3773646112701779
2018-04-01T00:33:25 0.327658465 -1609.387913 201.3608703000001 2027.12338 1088808.108 SampleMLR_001 0.3521820201803328
2018-04-01T00:33:26 0.200589433 -1750.044317 376.2859807 2159.744635 1198738.581 SampleMLR_001 0.3178107685319979
2018-04-01T00:33:27 0.0671385 -1836. 4333679256 2223 838467 1308094 433 SampleMLR_001 0.27596630290829144
2018-04-01T00:33:28 -0.06506643599999999 -1866.2279999999998 468.1704° 2214 9. 7 1415791.44 SampleMLR_001 0.2285859820292139
\ 2018-04-01T00:33:29 -0.18871127199999999 -1837 6340469999998 477.06000989999995 2131.11514 1520739.225 SampleMLR_001 0.17776006188164348 )
4 B Reference waveform Inspection waveform [l Similarity score N\
100 r4 =
Fi
E
a
2
0 t: 2
=
S
A &
S & b2 §
o) 3
< 2
= 5
E 4w L' 3
i =
5
S
20 ro g
2
5
g
o T T T T T T T T T T T T T T T T T T T A1 2
o s 10 15 2 2 20 35 r 15 50 55 6 65 70 s % o % 95
\_ Diagnosis result graph )
[t
TIME Datal New Al(021)_FLG New Al(021)_SEPN New AI(021)_SELSIMWV New Al(021)_DIAG New AI(021)_SIMSCORE
41:160 1.172602097 1 1 0.9080620179711478 1172602097 96.96607971191406
41:16.0 1.240389585 1 1 0.9080620179711478 1.240389589 96.9270246413086
41:16.0 1.09838172 1 1 0.9080620179711478 109838172 96.84137725830078
41160 1.067872477 1 1 0.9080620179711478 1067872477 96.7684097290039
41:16.0 1.342304593 1 1 0.9080620179711478 1342304593 96.7257308959961
41:16.0 2014950966 1 1 0.9080620179711478 2014350966 96.68853759765625
41:16.0 2.156506891 1 1 0.9080620179711478 2156506891 96.64090728759766
411160 1.613053766 1 1 0.9080620179711478 1613053766 96.68964385986328
\ 41:16.0 1.350338409 1 1 0.9080620179711478 1.350338409 96.70497131347656 )
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Displayed.items

Item

Description

(1) €= (Back to Al list)

Click this to return to the diagnosis result screen.
[~ Page 479 Diagnosis results

L2 (Display setting)

Click this to set contents to be displayed in the diagnosis result screen and detailed
diagnosis result screen.
=5~ Page 484 Display setting

(2) Diagnosis results (for an Al
other than a similar waveform
recognition model)"!

Diagnosis result graph

The graph of the diagnosis results is displayed.

The graph shows results for the number of displayed records set in the display setting
from the latest diagnosis result. (==~ Page 484 Display setting)

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not
drawn.

Diagnosis result rate

The proportion of the diagnosis results 2 is displayed.'e'
A missing value is also displayed as one of the components.
An infinity value is treated as a missing value.

(3) Diagnosis results (for an Al of a
similar waveform recognition
model)'1

Diagnosis result graph

The graph of the diagnosis results is displayed.

The graph shows results for the number of displayed records set in the display setting
from the latest diagnosis result. (==~ Page 484 Display setting)

A similarity score is displayed in a range of 0 to 100 regardless of the output value.
For a similarity score, even if a missing value (NaN) or infinity value (Inf) exists, the
part is treated and displayed as a unit of data.

Otherwise, when a missing value (NaN) or infinity value (Inf) exists, the part is not
drawn.

(4) Al output result

Output results™ of an Al are displayed.

The order cannot be sorted.

When an explanatory variable is in an output result, only the column for the diagnosis
result is framed with a bold line.

When a missing value (NaN) or infinity value (Inf) exists, the cell is displayed blank.

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 56 Expanding the header

*1 Displayed only for an Al with an analysis method.

*2 For the number of records set in the display setting (==~ Page 484 Display setting)

*3 For a numerical value type variable, when the number of unique elements is 16 or more, the whole numerical range is binned into 16
sections and displayed as 16 components.

11.4 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal is 1.02C or Earlier)
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EDisplay setting

The following shows the screen for setting contents to be displayed in the diagnosis result screen and the detailed diagnosis

result screen.

Window
Click £x (Display setting) in the detailed diagnosis result screen. (==~ Page 482 Detailed diagnosis result)

Display setting

Number of displayed records

100 Record

n CANCEL

)
1) ®)
Display sdtting
7 )
ALL
X-axis
DIAGNOSIS RESULT GRAPH @® Record

() Variable of output result

Display orde
Descending order -

[

Displayed.items

Item

Description

(1) Setting item switching

Setting items (for "All" or "Diagnosis result graph"”) can be switched.

(2) All Number of displayed records | Set the number of records to be displayed (1 to 1000).
(3) Diagnosis result x-axis Set the x axis of a graph ("Record" or "Variable of output result").
graphw2 When selecting "Variable of output result," select a variable to be the x axis from the output

results of an Al.

y-axis

Select the display order ("Descending order" or "Ascending order") for the y axis.

*1 Displayed only for an Al with an analysis method.
*2 For an Al of a similar waveform recognition model, the graph is displayed with the following settings regardless of the options selected in
this setting:
x-axis: Record
y-axis: Descending order

484
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Execution status

The following shows the screen for monitoring the execution status of a task.

Any of the icons shown below is displayed when an error, warning, or information occurs.

When multiple errors, warnings, or pieces of information occur, only the newest error, warning, or information is displayed. In
addition, when a warning, error, and information occur at the same time, only one icon is displayed in the following priority
order:

* ©: Error

* A\ Warning

+ (©: Information
By clicking these icons, the error/warning/information screen is displayed and the description can be checked.
(=5~ Page 492 Error/warning/information screen

Window.
DIAGNOSIS RESULT EXECUTION STATUS
a CHECK EVENT LOG
1 [ms] / 1000 [ms] 0 [ms] /1000 [ms]
Input Diagnosis Output
100
2
o P .
p— —— 0 ™
//’ \\\ . Ve S o
0 / \ w f \ w ~
/ \ w / \ / \
w f \ I =y \ [ w0 \ 1o
[ 50 ] I
ol o | 20 "
-1\ | \
A ,\\ N\
\\ 30 \ 0
0 20 g
1
1 [ms] 0% 0 [ms] 0 [ms]

Processing time Buffer usage Processing time Al processing rate Processing time

Displayed.items

Item Description

[Check event log] button Click this to display the event log screen.”!

=" Page 511 EVENT LOG CHECK

Input The execution status of an input data stream can be monitored.
==~ Page 486 Input

Diagnosis The execution status of diagnosis processing of an Al can be monitored.
==~ Page 488 Diagnosis

QOutput The execution status of the entire output data stream can be monitored.
=5~ Page 490 Output

*1 Adiagnosis terminal being monitored is selected in the displayed screen.
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Input

The execution status of an input data stream can be monitored.
The input processing time displayed in this item indicates the processing time of an input data stream.

Window.
™

109 [ms] / 1000 [ms]

Input

109 [ms] 34.73 %

Processing time Buffer usage

Displayed.items

Item Description

(1) Ratio of input processing time The ratio of input processing time to the set collection cycle is displayed in the following format:™!

« Input processing time / set collection cycle

Processing time The input processing time is displayed by a numerical value” and a gauge'z.

Buffer usage The buffer usage is displayed by a numerical number and a gauge*3.

*1 "-"is displayed when the execution status of a task is not "RUN."
*2 Displayed in yellow when the value is equal to or more than the set collection cycle.
*3 Displayed in yellow when the usage is 80% or more.
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Pointp

The color of texts or progress bar changes depending on the occurrence of an error or warning.

* Error
- [ms] / 1000 [ms]
Input
0 N
v N,
4 N
w f \ o
|
ol
!
\
00\
\
- [ms]
Processing time
» Warning
/’4 ;-—\\: ’
/ NG,
Y AN
wo f \ o
I
ol
\
\
\
24 [ms]

Processing time

0%

Buffer usage

\ 0/

Buffer usage
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Diagnosis

The execution status of diagnosis processing of an Al can be monitored.
The Al processing time displayed in this item indicates the time for processing other than input and output data streams.

Window
(1
Diagnosis
i 2
300 I \ 00«
[
ol
-1
::\\
>
1 [ms]

Processing time

Al processing rate

Displayed.items

Item

Description

(1) Ratio of Al processing time +
output processing time

The ratio of the Al processing time + output processing time to the set diagnosis cycle is displayed in the following

format:™
« Al processing time + output processing time / set diagnosis cycle

Processing time

The Al processing time is displayed by a numerical value™ and a gauge*z.

Al processing rate

The proportion of processing time of each Al to the entire Al processing time is displayed as a pie chart.”
Processing time and proportion of each Al can be checked by placing the cursor on the pie chart.

*1 "-"is displayed when the execution status of a task is not "RUN."
*2 Displayed in yellow when the value is equal to or more than the set diagnosis cycle.
*3 Displayed when the execution status of a task is "RUN."
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Point/©

The color of texts or progress bar changes depending on the occurrence of an error or warning.
* Error

- [ms]/ 1000 [ms]

Diagnosis

- [ms]

Processing time Al processing rate

» Warning

1 [ms]/ 1000 [ms]

Diagnosis

600 700
S0 e — 500
~,

AUC‘/,/ \\ 900
| =f \ = .

200 i
won\\ /J 120
\

" e

1 [ms]

Processing time Al processing rate

11 MONITOR 4
11.4 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal is 1.02C or Earlier) 89



Output

The execution status of the entire output data stream can be monitored.
The output processing time displayed in this item indicates the maximum processing time of all the output data streams in a

task.

Window
Output
w TN
/7 N
w0 4 \
]
o |
|
\
o\,
\
998 [ms]

Processing time

Displayed.items

Item Description
Processing time The output processing time is displayed by a numerical value™ and a gauge'z.
*1 "-"is displayed when the execution status of a task is not "RUN."

*2 Displayed in yellow when the value is equal to or more than the set diagnosis cycle.
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Point}3

The color of texts changes depending on the occurrence of an error or warning.
* Error

Output

- [ms]

Processing time

» Warning

0 [ms]

Processing time
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Error/warning/information screen

The following shows the screen for checking the description for an error, warning, or information.

Window.

@ Information

(1)

The diagnosi

vas skipped because the diagnosis target data did not exist

DETAIL CHECK CHECK LATER

Displayed.items

Item Description

(1) Description of an error, warning, The description of an error, warning, or information is displayed.
or information

[Detail check] button Click this to display the event log screen.””

=" Page 511 EVENT LOG CHECK

[Check later] button Click this to close this screen.

*1 Adiagnosis terminal being monitored is selected in the displayed screen.
When the corresponding event exists, the event log screen is displayed with the event selected and also the details on the event
displayed.
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11.5 Real-time monitor Screen (the Version of This
Product on a Diagnosis Terminal is 1.03D or Later)

This section shows the screen for monitoring the diagnosis results and execution status of a task.

Up to four real-time monitor screens can be displayed at the same time per user.

Window.

 Select a task in the diagnosis terminal monitoring screen, and click [Real-time]. (<5~ Page 474 Diagnosis Terminal

Monitoring Screen)

» Select a task in the task management screen, and click the [Real-time monitor] button. (=5~ Page 207 Task Management
Screen)

When opening the real-time monitor screen from the task management screen, it opens in another tab.

(1) 2)

MELSOFT MaiLab Real-time monitor [Local diagnosis terminal]

TOP > New task

Al execution status Task execution status

Diagnosis result Al Output

Processing time Processing time

0

ms

New AILDIAG

IREIARIRIRAYATIIR IR A ALY YATAVIE 6.08000 Diagnosis result Diagnosis processing time

Al Output
M Diagrosis cycle

[ ———————— -
Record

Al diagnosis result rate

(a) (b)
Displayed.items
Item Description
(1) Breadcrumb bar A breadcrumb bar is displayed.

» TOP > Current task name
By clicking "TOP," the screen returns to the diagnosis terminal monitoring screen. ([~ Page 474 Diagnosis Terminal
Monitoring Screen)

(2) Monitoring dashboard The diagnosis results and execution status of a task are displayed in the widget format.

For details on the widget, refer to the following:

(a) Al execution status monitoring widget: (==~ Page 494 Al execution status monitoring widget

(b) Task execution status monitoring widget: ==~ Page 498 Task execution status monitoring widget
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Al execution status monitoring widget

The following shows the screen for monitoring the execution status and diagnosis results from Als set in a task.

The diagnosis results are displayed with the settings of a comparison judgment block or SPC block; therefore, the settings of
Als can be checked and the execution status and diagnosis results can be monitored easily.

When monitoring the execution status and diagnosis results under complicated condition, such as comparing the diagnosis
results from multiple Als, use SCADA software.

Window.

Al execution status

New Al Diagnosis result

New Al DIAG

40.0967

New AI(001) Diagnosis result

New AI(001)_ DIAG

(1) ()

Displayed.items

Item Description

(1) Al output A graph of the diagnosis results from Als can be monitored.

Displayed contents are the same as the graph displayed in detailed information.
Detailed information is displayed by clicking (Open).

=~ Page 495 Detailed information

(2) Diagnosis result The diagnosis results of an Al can be monitored.

However, "Missing value" is displayed when input data is a missing value (NaN) or infinity value (Inf).

WFor similar waveform recognition

The values of the similarity score are displayed.*1

HOther cases

The variable values of a diagnosis result are displayed.*1

When any analysis methods are not used by an Al, the variable value selected in "Variable" in detailed information is
displayed.*1

=~ Page 495 Detailed information

If either a comparison judgment block or SPC judgment block and at least one condition are selected in "Block" and "Condition”
in detailed information, when any of the conditions in the condition list is satisfied, "Error" is displayed. When all the conditions
are not satisfied, "Normal" is displayed.*2 (In this case, the variable value is not displayed.)

*1 Displayed in the following format for a numerical value type:
When an exponent of floating point numbers is in "-3' to '4": Displayed by fixed point notation (up to six digits).
(Example) '1.234567' is displayed as '1.23457.
When an exponent of floating point numbers is not in '-3' to '4": Displayed by floating point notation (two digits after the decimal point).
(Example) '1.234567' is displayed as '1.23e+5.'
*2 Nothing is displayed when any judgment target variable does not exist.
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Detailed information

The following shows the screen for displaying detailed information of an Al execution status monitoring widget.

Window.

Click &4 (Open) in an Al execution status monitoring widget. (==~ Page 494 Al execution status monitoring widget)
(M ()

Al execution status[New Al(003)]

Diagnosis result Yarable Block Condition

Diagnosis result rate
New AI(003)_DIAG omparison judgm New Al(003)_DIAG =A

Q
R
s
T
u
v
w
X
v

3)
Displayed.items
Item Description
E (Setting) Click this to set the display method of the Al execution status monitoring widget. (==~ Page 497 Set monitoring
widget)
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Item Description

(1) Diagnosis result — A diagnosis result graph is displayed.“'2

The graph shows results for the number of the target records set in the following from the latest output result:

==~ Page 497 Set monitoring widget

Displayed contents differ depending on the analysis method used by an Al.

HFor similar waveform recognition

The values of the inspection waveform, reference waveform, and similarity score of similar waveform recognition
are displayed as line charts.

A similarity score is displayed in a range of 0 to 100 regardless of the output value.

For a similarity score, even if a missing value (NaN) or infinity value (Inf) exists, the part is treated and displayed as
a unit of data.

Otherwise, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

MOther cases

The variable values of a diagnosis result are displayed as a line chart.

When any analysis methods are not used by an Al, the variable values selected in "Variable" are displayed as a line
chart.

When a comparison judgment block or SPC judgment block and its condition are selected in "Block" and
"Condition," the diagnosis result is also displayed.'3 (When a variable displayed in the graph is a category type
variable, by selecting a comparison judgment block in "Block," (a) Judgment result is also displayed.)

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

Variable A variable name displayed in the graph is displayed.*4

Only when any analysis methods are not used by an Al, a variable to be displayed in a graph can be selected from
the output results of an Al. 5

However, a timestamp type variable cannot be selected.

Block This can be selected when a comparison judgment block or SPC judgment block is used in an Al, and the judgment
target variable exists in a graph.*6

Condition”” Select a condition to display the diagnosis result in a graph.*8
In the conditions set in a block selected in "Block," multiple conditions that a variable displayed in a graph is a
variable to be judged can be selected.

(2) Diagnosis result rate Displayed only when the type of the variable displayed in a graph is category.

The proportion of the diagnosis results is displayed.*g
A missing value is also displayed as one of the components.

(3) Al output result — Output results of an Al are displayed.

The graph shows results for the number of the target records set in the following from the latest output result:
==~ Page 497 Set monitoring widget

The order cannot be sorted.

When an explanatory variable is in an output result, only the column for the diagnosis result is framed with a bold
line.

When a missing value (NaN) or infinity value (Inf) exists, the cell is displayed blank.

E (Expand)/ Click either of these to expand or collapse the header.
— (Collapse) Operations such as search can be performed by expanding the header.
I~ Page 56 Expanding the header

*1
*2
*3

*4
*5

*6
*7
*8

*9

496

When the configured setting contents of monitoring ("Variable," "Block," and "Condition") cannot be referred to because of editing an Al
or task, or a graph cannot be drawn because of changing the setting, monitoring setting contents are changed to the default, and then a
graph is shown.

The variable value to be displayed in the graph is output results of an Al.

For a comparison judgment block, only when a comparison target set in a condition is a constant or variable included in output results of
an Al, a comparison condition value is displayed.

For similar waveform recognition, the variable name of a similarity score is displayed.

A variable at the beginning in ascending order of the variable names of output results (except for a timestamp type variable) is selected
in the default.

A block at the beginning in ascending order of the corresponding block names is selected in the default.

Displayed when "Block" is selected.

The following is selected in the default:

When a comparison judgment block is selected in "Block": All the corresponding conditions

When an SPC judgment block is selected in "Block": A condition at the beginning in ascending order of the corresponding conditions,
and a condition in which the same statistics (target value, standard deviation, control limit upper limit value, and control limit lower limit
value) as the former one is set.

Due to the factors, such as the number of characters of legends or screen size, the legends may not be displayed.
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Set monitoring widget

The following shows the screen for setting the display method of an Al execution status monitoring widget.
The setting target is Als displayed in detailed information. (=5~ Page 495 Detailed information)

Window.

Click <3 (Setting) in detailed information. (==~ Page 495 Detailed information)

Set monitoring widget
100
X-axis

@® Record

O Variable of output result

Descending order -

Displayed.items

Item

Description

Number of target records

Set the number of records to be displayed (1 to 1000).

X-axis

Set the x axis of a graph ("Record" or "Variable of output result").
When selecting "Variable of output result," select a variable to be the x axis from the output results of an Al.

y-axis

Select the display order ("Descending order" or "Ascending order") for the y axis.
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Task execution status monitoring widget

The following shows the screen for monitoring the execution status of a task.

Any of the icons shown below is displayed when an error, warning, or information occurs.

When multiple errors, warnings, or pieces of information occur, only the newest error, warning, or information is displayed. In
addition, when a warning, error, and information occur at the same time, only one icon is displayed in the following priority
order:

* ©: Error

+ /A Warning

* (): Information

By clicking these icons, the error/warning/information screen is displayed and the description can be checked.

=~ Page 505 Error/warning/information screen

Window.

Task execution status

Al Output

Processing time Processing time

0 0

ms
Diagnosis result Diagnosis processing time

input I Collection cycle - Al Output
“ow  — M Diagnosis cycle

1.0K

o

50
Record

Al diagnosis result rate

Displayed.items

Item Description

(Open) Click this to expand the displayed contents.

E] (Setting) Click this to set the display method of the task execution status monitoring widget. ([=~ Page 499 Set monitoring widget)
Input The execution status of an input data stream can be monitored.

==~ Page 500 Input

Al The execution status of diagnosis processing of an Al can be monitored.
== Page 502 Al

Output The execution status of the entire output data stream can be monitored.
==~ Page 504 Output
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Set monitoring widget

The following shows the screen for setting the display method of the task execution status monitoring widget.

Window.

Click [s3 (Setting) in the task execution status monitoring widget. (I=5~ Page 498 Task execution status monitoring widget)

Set monitoring widget

Diagnosis result
New Al hd

Displayed.items

Item Description
Diagnosis result Select an Al to be displayed in the diagnosis result graph shown in the following:
= Page 502 Al
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Input

The execution status of an input data stream can be monitored.

Window.

Input M Collection cycle

10K

Displayed.items

Item Description

Processing time The processing time is displayed.'1

Collection processing time Processing time that has been displayed in "Processing time" until now (up to 100 times) is displayed as a graph.
Buffer usage The buffer usage is displayed by a gauge*z.

*1 "-"is displayed when the execution status of a task is not "RUN."

*2 Displayed in yellow when the usage is 80% or more.
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Point}3

The color of progress bar changes depending on the occurrence of an error or warning.
* Error

input Ml Collection cycle

10K

M Collection cycle

11 MONITOR 1
11.5 Real-time monitor Screen (the Version of This Product on a Diagnosis Terminal is 1.03D or Later) 50



Al

The execution status of diagnosis processing of an Al can be monitored.

Window.

Al

Processing time

0

Diagnosis result

Record

Al diagnosis result rate

‘@

Displayed.items

Item Description
Processing time The processing time is displayed.”!
Diagnosis result The output results of an Al selected in the setting shown in the following are displayed as a graph.

=~ Page 499 Set monitoring widget

Displayed contents are the same as the graph displayed in detailed information of an Al execution status monitoring
widget.

However, the setting contents such as "Variable" or "Block" configured in detailed information are not applied to this
graph, and the graph is displayed with all the values set by default.

==~ Page 495 Detailed information

Al diagnosis result rate The proportion of the diagnosis results is displayed.*z*a*4
A missing value is also displayed as one of the components.
An infinity value is treated as a missing value.

*1 ""is displayed when the execution status of a task is not "RUN."

*2  For similar waveform recognition, the proportion of the similarity score is displayed.
When any analysis methods are not used by an Al, the proportion of the variable value set in "Variable" in detailed information of the Al
execution status monitoring widget by default is displayed:
=~ Page 495 Detailed information

*3 For a numerical value type variable, when the number of unique elements is 16 or more, the whole numerical range is binned into 16
sections and displayed as 16 components.

*4  Due to the factors, such as the number of characters of legends or screen size, the legends may not be displayed.
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Point}3

The color of progress bar changes depending on the occurrence of an error or warning.
* Error

» Warning
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Output

The execution status of the entire output data stream can be monitored.

Window.

Output

Processing time

0

ms
Diagnosis processing fime

Al Output

M Diagnosis cycle

10K

Displayed.items

Item Description

Processing time The processing time is displayed.*1

Diagnosis processing time Processing time that has been displayed in "Processing time" of an Al (I==~ Page 502 Al) or output until now (up to 100
times) is displayed as a graph.

*1 "-"is displayed when the execution status of a task is not "RUN."
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Error/warning/information screen

The following shows the screen for checking the description for an error, warning, or information.

Window.

@ Information

The diagno

DETAIL CHECK CHECK LATER

Displayed.items

Item

Description

(1) Description of an error, warning,

or information

The description of an error, warning, or information is displayed.

[Detail check] button

Click this to display the event log screen in another tab.
« For this product on the learning station™!: 1= Page 511 EVENT LOG CHECK
« For this product on a diagnosis terminal: [==~ Page 540 EVENT LOG CHECK

[Check later] button

Click this to close this screen.

*1 Adiagnosis terminal being monitored is selected in the displayed screen.
When the corresponding event exists, the event log screen is displayed with the event selected and also the details on the event

displayed.
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11.6 Historical monitor Screen

This section shows the screen for displaying the past diagnosis result.

Operating procedure

1. Selectataskinthe diagnosis terminal monitoring screen (widget format), and click [Historical]. (==~ Page 474 Diagnosis
Terminal Monitoring Screen)

Alternatively, select a task in the task management screen, and click the [Historical monitor] button. (=5~ Page 207 Task

Management Screen)

When opening the historical monitor screen from the task management screen, it opens in another tab.

2. Select monitor data™ and Al.

Select monitor data

Monitor data

result_past 202308311333368 -

New Al -

K -

*1  Up to 1000 most recent current units of monitor data is displayed.
To display older monitor data older than that, leave 1000 units of monitor data to be displayed in a folder specified in the execution
setting (1=~ Page 224 Execution setting screen), and move other monitor data to another location.
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3. Check the diagnosis result.

By clicking a part to check the details, how much each variable value affects the diagnosis result can be displayed.
(=5~ Page 509 Historical monitor details screen

(1)

MELSOFT MaiLab Historical monitor [Local diagnosis terminal]

@ (10r > New task(002))

(-] Monitor data: result_past_20230905102319

Al: New Al

Variable
New AI_DIAG

Block Conditon
Comparison judgment - New AL_DIAG <5, New A_DIAG> 7 ~ c

Diagnosis result graph

(2) . — Al ouputvlue
’ " |” Tt | o Error detection location
° R Comparison condition value
g . o Al ,‘.1\;‘ sl g lid | H LIJH l] ‘.|\.J‘ ‘ i H
.
(3) 0 ek, AP VA M Ao s IR A oy u
Index
Item Description

(1) Breadcrumb bar

A breadcrumb bar is displayed.

» TOP > Current task name

By clicking "TOP," the screen returns to the diagnosis terminal monitoring screen. (==~ Page 474 Diagnosis
Terminal Monitoring Screen)

Q (Change monitor target)

Click this to display the "Select monitor data" screen and change the monitor data.

Monitor data

A name of the selected monitor data is displayed.

Al

A name of a selected Al is displayed.

(2) Diagnosis result
graph

A diagnosis result is displayed.

A whole diagnosis result is displayed by default. The detailed transition of values can be checked by zooming in the
graph.

Displayed contents differ depending on the analysis method used by an Al.

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

WFor similar waveform recognition

The values of the inspection waveform, reference waveform, and similarity score of similar waveform recognition
are displayed as line charts.

A similarity score is displayed in a range of 0 to 100 regardless of the output value.

HFor other analysis methods

The variable values of a diagnosis result are displayed as a line chart.

When a comparison judgment block or SPC judgment block and its condition are selected in "Block" and
"Condition," a diagnosis result is also displayed.™

Variable™ A variable name displayed in a graph is displayed.
HFor an Al with an analysis method
A variable to be displayed in a graph can be selected from the variable name list of a diagnosis result.
WFor an Al without an analysis method
A variable to be displayed in a graph can be selected from the variable name list of the output results of an Al.
Block 2 This can be selected when a comparison judgment block or SPC judgment block is used in an Al, and the judgment
target variable exists in a graph.”
Condition™ Select a condition to display a diagnosis result in a graph.
Up to 10 conditions can be selected among the ones set in a block.
(3" (Update) Click this to update a diagnosis result to the latest one saved in a selected monitor data.

In addition, click this to update the display when changing "Variable," "Block," and "Condition."
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(3) Display range slider By dragging the slider, the display range of a graph changes.

508

*1

*2
*3
*4

For a comparison judgment block, only when a comparison target set in a condition is a constant or variable included in output results of
an Al, a comparison condition value is displayed.

Not displayed for an Al that uses similar waveform recognition.
A block at the beginning in ascending order of the corresponding block names is selected in the default.
Displayed when selecting a block.
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Historical monitor details screen

The diagnosis contribution ratio, which indicates how much each variable affects a diagnosis result is displayed.

A hint for assumption of the causes of a diagnosis result and feedback for the production sites can be obtained by comparing
or checking the diagnosis contribution ration and variable value.

[Ex]

Check the diagnosis contribution ration of the error data, and adjust an equipment so that the value of a variable with high
contribution ratio is close to the normal data.

Precautions

* An Al that uses similar waveform recognition cannot be supported.

» When displaying the historical monitor details screen, diagnosis processing of the target Al is executed for calculating the
diagnosis contribution ratio. For an Al that uses a Python block (including the processing to access or change an external
file), an external file may be accessed or changed at the timing when the diagnosis contribution ratio is displayed.

Window.

Click a part to check the details in a diagnosis result graph. (==~ Page 506 Historical monitor Screen)

MELSOFT MaiLab Historical monitor details [New task(001)]

Index: 3932 ®
Diagnosis result Diagnosis contribution ratio Variable value
information
A
Al output value: 7.30 4
Variable name Variable value
alcohol
free sulfur dioxide fixed acidity -0.3203704218893364
chloride:
o PH volatile acidity 0.18426254089864882
o sulphate:
=
g citric acid citric acid -0.2658736340412144
volatile acidit
densit residual sugar -0.7447781044754056
fixed acidit
wine type_en chlorides -0.9144457347512432
o0 0.2 0.4 0.6 0.8
Contribution ratio fraa culfur dinvida 1 8861NEA2252Q1N27 -
Displayed.items
Item Description
Index An index value is displayed.
Diagnosis result information Al output value A value of a variable selected for "Variable" in the historical monitor screen is displayed.
=5~ Page 506 Historical monitor Screen
Diagnosis contribution ratio™ The contribution ratios of up to top 10 explanatory variables of which contribution ratio

is '0" or more are displayed as a horizontal bar chart graph.*2
Whole data is displayed by default. The detailed distribution of values can be checked
by zooming in a scatter plot.

Variable value™! Variable name A variable name is displayed.

Variable value A variable value is displayed.
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*1 Displayed for an Al that satisfies all the following conditions:
-Al that completes learning in this product with version 1.05F or later
- Al with an analysis method
- Al does not use a guard band block
- Al does not use a section generation block (when multiple Als are included in a task, a section generation block is not used in all Als)
*2  When an MT method block or autoencoder block is used in an Al, for a category type variable, the displayed variable name or value may
not match with the data set.
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12 evenTt LOG CHECK

This chapter shows the screen for checking event logs such as for errors that occur while this product is running.
Up to 10000 event logs are saved for each learning station or diagnosis terminal. If the number of event logs exceeds 10000,
logs are deleted in chronological order.

Window.

Click the [View event log list] button in the notification list. (==~ Page 49 Notification list)

fa Event log

Location

Learning station s L]
e ZR
No. A Occurrence time Project Function type Function name User Severity Event code Overview Details
1 2022/04/23 11:49:4. New project Al New Al user @ information 02040102 Allearning has ended. (@)
O 2 2022/04/23 11:49:1 New project Al New Al user ©  information 02040101 Allearning has start... | @
O s 2022/04/23 11:46:2... | New project Al New Al user ©  information 02040102 Allearning has ended. | @
0 ¢ 2022/04/23 11:46:0. New project Al New Al user ® Information 02040101 Al learning has start. o
0 s 2022/04/23 11:44:3 New project Data set New data set (003) user ®  information 02030102 Creating the datase . | (@
O s 2022/04/23 10:59:2 - Jump New project (002) user ®  information 02020501 The project has bee [ ]
o 7 2022/04/23 10:46:3 - Jump New user user ®  information 02020601 The user (New user [ ]
\__ T o 209904122 40:26-4 [ Dain ot N Antn ant (002 | uinar. 4 A 02020100 Crnntinn tha dats co Y,
()
Item Description
Location Select a device to check event logs.
{4 (Update) Click this to update the list of event logs.
= o : : .
B (Delete all) 1 Click this to delete all event logs for a selected device.
Filtered logs are also deleted.
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Item

Description

(1) Event log list

Event logs for a selected device are listed.

For event logs for projects (or data sets, Als, or tasks in the projects), only logs for
projects that a signed-in user can access are displayed.

Multiple event logs cannot be selected.

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 514 Expanding the header

-
Occurrence time™

The time when an event occurred is displayed.

Occurrence start time”

The time when an event occurred for the first time is displayed.

If all event logs are deleted while a task is running, the occurrence start time for each
event will show the time when the event occurs for the first time after deleting all the
logs.

Latest occurrence time™

The time when an event occurred the last time is displayed.

Project*2

The name of a project managing a function in the "Function name" column is displayed.
"-" is displayed when the function is not managed by a project.

Function type

The type of a function where an event occurred is displayed.
"Unsupported function" is displayed when an event for a function that is not supported by
the learning station occurred on a diagnosis terminal.

Function name

The name of a function where an event occurred is displayed.
"-" is displayed when a function name does not exist.

User The name of a user who was using the function where an event occurred is displayed.
"-"is displayed when a user name does not exist.
Severity The severity of an event is displayed.
. @: Information
. : Warning
. o: Error
Event code An event code is displayed.
Overview The overview of an event is displayed.
Details Click the icon displayed in this column to display the details on an event.

[Jump] button™

Click this to display the page for a selected function where an event occurred in another
tab.

*1 Displayed when signing in as the administrative user. ([~ Page 53 User types)

*2 Displayed only when selecting "Learning station" for "Location."

*3 Displayed only when selecting a diagnosis terminal for "Location."

*4 Displayed when an event is selected in the event log list and also the jump destination for the selected event exists.
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Precautions

« If an event with the same event code occurs twice or more in the continuous diagnoses from when a task is started until
when it is stopped, the second and later events are not added but the latest occurrence time of the first event is updated
instead. (An event with the same code is added if it does not occur in the continuous diagnoses or it occurs after a task is

(M @) ()

Ly S
® ®

No. Occurrence start time Latest occurrence time

stopped once then restarted.)

@) @) @) (

3)
% \i} \I/ > Time

!
&

1 | 2020-11-11 10:10.111 2020-11-11 10:40.111 | '@

2 |2020—11—11 09:09.111 2020-11-11 09:09.111 | -@

3 | 2020-11-11 08:08.111 2020—11—1108:15.111| _@

@ : Event that is added as an event log

O: Event that is not added as an event log but updates the latest occurrence time
: One diagnosis
: Task execution time

(1) A task is executed.

(2) Event 1 occurs.

(3) The task is stopped.
@The event occurs in the continuous diagnoses; therefore, only the latest occurrence time is updated.

@The event does not occur in continuous diagnoses; therefore, it is newly added.
@ The event occurs after the task is stopped once then restarted; therefore, it is newly added (then, the latest occurrence time is updated).

* When a user is signed in as a standard user and a project that the user has the access right to is deleted, logs for the
project are no longer displayed in a list. When a user is signed in as the administrative user, all the logs including the ones
for deleted projects are displayed.

(=5~ Page 53 User types
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Expanding the header

The following operations can be performed by expanding the header.
+ Searching (== Page 56 Searching)

» Switching to show or hide (==~ Page 56 Switching to show or hide)
* Filtering (==~ Page 57 Filtering)

* Downloading (==~ Page 514 Downloading)

EDownloading
A list of event logs can be output as a CSV file (delimiter: comma).

Data is output in the default sort order even when it is sorted.
Hidden items and filtered lines are also output.

Point/©

A CSV file is output by the download function of a web browser.

Qo e(@)—q)

No. 1 Occurrence ti Project Function type Function name User Severity Event code Overview Details

ELS E-3 E-3 Es o E.3 ELS E-S E-3 &

No. 1 Occurrence fi.. Project Function type Function name User Severity Event code Overview Details

E3 E3 E3 ES ES Es Es B B B

(a) Click i)
(b) Click the [Download] button.

File name
eventlog_("Learning station" or a diagnosis terminal name)_(download date(YYYYMMDD)).csv*1

*1  Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition, when a shortened file name is
duplicate, the name is also changed according to the specifications of the web browser function.
Character code

The character code for a CSV file to be output is UTF-8 (with BOM).

Output contents
Content of each column is output in the default sort order.

However, the severity icons and the details column are not output.

[Ex]

No., Occurrence time, Project, Function type, Function name, User, Severity, Event code, Overview

1,2022/07/01 09:22:36.558,-,Project,New Project,user2,Information,02020509,Succeeded to export.
2,2022/07/01 09:22:33.626,-,Project,New Project,user2,Information,02020510,Preparing the export file has been started.
3,2022/07/01 09:22:18.592,-,Project,New Project(001),user1,Information,02020503, The project has been copied.

4,2022/07/01 09:22:14.218,-,Project,New Project,user1,Information,02020501,The project has been created.
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13 PERSONAL SETTINGS

This chapter shows the screen for changing personal settings for a signed-in user.

Window.

Click a user name on the main bar, and select [User setting]. (==~ Page 48 Main bar)

(g") Personal setting

Display language

(O Japanese (BAE)
@® English

O Simplified Chinese (BATISZ)

Guide Message
Auto display .
Password
CHANGE PASSWORD
Displayed.items
Item Description

Display language

Switch a display language.

The language of a web browser used when a user was signed in is set by default. (English is set when a language of the web
browser was not Japanese, English, or Chinese.)

The change of the display language is applied immediately. However, it is not applied to a screen that is opened in a tab
different from the one where the personal setting screen is opened until the display contents of the screen are updated.

Guide message

Turn this ON to display guide messages.

Password

Click the [Change password] button to change a password.
=~ Page 515 Changing a password

Changing a password

The following shows the screen for changing a password.

Change password

[ Current password

New password

CANCEL

Item

Description

Current password

Enter the current password.

New password

Set a new password (8 to 64 characters).

Check new password

Enter the password again for verification.

Pointp

When a password is changed, a user is signed out.

13 PERSONAL SETTINGS
515



MEMO

13 PERSONAL SETTINGS

516



PART 3

PART3 OPERATION METHOD
(DIAGNOSIS TERMINAL)

This part explains the operation methods of MELSOFT MailLab on a diagnosis terminal.

14 OPERATION SCREEN

15 TASK MANAGEMENT

16 MONITOR

17 EVENT LOG CHECK

18 PERSONAL SETTINGS
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14 oPERATION SCREEN

This chapter shows the operation screen of MELSOFT MailLab.
For the procedure for opening the operation screen, refer to the following:
[~ Page 34 Opening the Operation Screen (Diagnosis Terminal)

Window.

EBefore signing in
[Z=" Page 522 Signing in

14 OPERATION SCREEN
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HAfter signing in
* When the event log screen or personal setting screen is opened

, MELSOFT Mailab - New diagnosis terminal

@ Event log

12
&
No. 1 Occurrenc. Latest occ Function t Function n User Severity Event code Overview Details
O 2023/01/27 14... | 2023/01/27 14...  Task New task(008) - @ |nformatior 05050819 The diagnosis...
O = 2023/01/27 14... | 2023/01/27 14._. | Task New task(001) | - @ \nformatior 05050819 The diagnosis [ ] — (2)
o = 2023/01/27 14... | 2023/01/27 14... | Task New task(009) @ nrormatior 05050819 The diagnosis...
O 4 2023/01/27 14... | 2023/01/27 14... | Task New task(001) @ \nformatior 05050819 The diagnosis [ ]
O s 2023/01/27 14... | 2023/01/27 14...  Task New task(001) /A \yaming | 05050832 Theinputproc...

* When the other screen is opened

| MELSOFT MaiLab - New diagnosis terminal Q@ O: A

‘:3) New diagnosis te... > Home

3)
(1) Main bar (==~ Page 520 Main bar)
(2) Setting screen (==~ Page 520 Setting screen)
(3) Side bar (I~ Page 520 Side bar)

14 OPERATION SCREEN
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Displayed.items
EMain bar

Item

Description

E (Expand/Collapse)

Click this to expand or collapse the side bar when a screen other than the event log screen and personal setting
screen is opened.
= Page 520 Side bar

@ Product name

"MELSOFT MaiLab" is displayed.
The home screen is displayed by clicking the name.
=~ Page 523 Home screen

@Diagnosis terminal name

A diagnosis terminal name is displayed.'1
The home screen is displayed by clicking the name.
=~ Page 523 Home screen

(Help)

Click this to display the help menu.

* Open manual: To display the manual for this product in another tab

+ Connect to MITSUBISHI ELECTRIC FA Global Website: To display the MITSUBISHI ELECTRIC FA Global
website in another tab™?

© User name

The name of a signed-in user is displayed.

The user menu is displayed by clicking the name.

« User setting: To display the personal setting screen (=~ Page 542 PERSONAL SETTINGS)
« Sign out: To sign out and display the sign-in screen (=~ Page 522 Signing in)

B3 (Notity)

Notifications for events that occur on a diagnosis terminal are displayed. (Up to 100 notifications)

=~ Page 521 Notification list

The number of notifications is displayed on the upper right of this button. (If there are 100 or more notifications,
"+99" is displayed.)

*1  Only when any of the following conditions is satisfied on the learning station using this product with version 1.03D or later, the set
diagnosis terminal name is saved on the diagnosis terminal. Otherwise, "Diagnosis terminal” is displayed.
- Registering the diagnosis terminal using this product with version 1.03D or later
- Changing properties of the diagnosis terminal using this product with version 1.03D or later
- Succeeding in communication with the diagnosis terminal using this product with version 1.03D or later
*2  When setting Simplified Chinese for a display language, the MITSUBISHI ELECTRIC FA Global website is displayed in English.

ESetting screen

Various setting screens are displayed.

ESide bar

Displayed when a screen other than the event log screen and personal setting screen is opened.

Item

Description

n (Home)

Click this to display the home screen.
=~ Page 523 Home screen

E(Task)

Click this to display the task management screen.
=~ Page 524 Task Management Screen

(Monitor)

Click this to display the task list screen.
=~ Page 531 Task List Screen

14 OPERATION SCREEN
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Notification list
Notifications for events that occur on a diagnosis terminal are displayed. (Up to 100 notifications)
When the number of notifications exceeds 100, up to 100 notifications are displayed from the newest one.

Window
Click [] (Notify) on the main bar. (:5~ Page 520 Main bar)

View event log list

The task was SIopped becase
@ oo the collecton target fl has

failed X

The diagnosis was skipped because (1)
(@  the diagnosis target data did not exist. X

The input processing time exceeded
the collection cycle. X

Delete all

Displayed.items

Item Description

[View event log list] button Click this to display the event log screen in another tab.
=5~ Page 540 EVENT LOG CHECK

(1) Notification list Notifications are listed.

. @: Information

. : Warning

. o: Error

The event log screen is displayed in another tab by clicking a notification.™”
"= Page 540 EVENT LOG CHECK

A notification is deleted by clicking » (Delete).

2

[Delete all] button Click this to delete all notifications.

*1 Aclicked notification will be deleted.
*2 When the corresponding event exists, the event log screen is displayed with the event selected and also the details on the event

displayed.

Precautions

» Even if communication with a diagnosis terminal is disconnected temporarily while the main bar is displayed, events that
occur while disconnected are not displayed in the notification list. To acquire the notification list of all the diagnosis
terminals being connected, refresh the web browser.

* When communication with a diagnosis terminal is disconnected, a notification can be deleted only on the screen. However,
the notification itself is not deleted and displayed when connected in the next time.

* When all notifications are deleted, notifications exceeding the maximum number to be displayed are also deleted.

* When notifications are deleted one by one, notifications exceeding the maximum number to be displayed are not displayed
on the screen. To display these notifications, refresh the web browser.

14 OPERATION SCREEN
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14.1 Signing in

This section shows the screen for signing in to this product with a user name and password to access a diagnosis terminal.
A user name and password can be set in the diagnosis terminal management screen of this product on the learning station.
[~ Page 61 Diagnosis terminal management screen

After sign-in, the home screen is displayed.

[=~ Page 523 Home screen

Window.

Displayed.items

Item Description

User name Enter a user name (up to 128 characters).”

Password Enter a password (8 to 64 characters).

[Sign in] button Click this to sign in to this product with the entered user name and password.

*1 Alphabetical characters are case-sensitive.

Only one user can access a diagnosis terminal at a time.

Point/}’

» A user remains signed in for 24 hours from the last operation.

» When a signed-in user is already signed in in another environment (another personal computer or another
web browser), sign-in in a new environment is enabled and the user is signed out in another environment.

« If the function to save passwords is enabled in a browser, a password entered in another setting screen of

this product may be displayed.

14 OPERATION SCREEN

522 14.1 Signing in



14.2 Home screen

Window
Click Y (Home) on the side bar. (=~ Page 520 Side bar)

S) New diagnosis te... > Home

———

Only when any of the following conditions is satisfied on the learning station using this product with version
1.03D or later, the set diagnosis terminal name is saved on the diagnosis terminal. Otherwise, "Diagnosis
terminal” is displayed.

- Registering the diagnosis terminal using this product with version 1.03D or later

- Changing properties of the diagnosis terminal using this product with version 1.03D or later

- Succeeding in communication with the diagnosis terminal using this product with version 1.03D or later

@[Diagnosis terminal] > Home

14 OPERATION SCREEN
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1 5 TASK MANAGEMENT

This section shows the screen for managing tasks.

15.1 Task

For details, refer to the following:
==~ Page 203 Task

15.2 Task Management Screen

This section shows the screen for managing tasks.
Window
Click [Z] (Task) on the side bar. (==~ Page 520 Side bar)
(1)

@[New diagnosis te... > Task]

L7
8 »
&
= Name T Execution status Ermor status Task type Al Comment
New task(001) -'ﬁ“ RUN Warning Simple task New Al
[ wmewtask(or) m orop D romal Simple task New Al

— O

@)

Displayed.items

Item Description

(1) Breadcrumb bar A breadcrumb bar is displayed.

« Diagnosis terminal name”'> Task

By clicking a diagnosis terminal name, the screen returns to the home screen. ([~ Page 523
Home screen)

ﬂ (Calendar view) Turn this ON to switch the task list to the calendar view.
The execution schedule of tasks can be checked by switching to the calendar view. (==~ Page
526 Calendar view)

L2(Display setting)™? Click this to set tasks to be displayed in the task management screen. (==~ Page 527 Display
setting)

i (Menu)®™ Start™ To start a selected task. ([~ Page 528 Starting and Stopping a Task)

Stop® To stop a selected task. (I==" Page 528 Starting and Stopping a Task)

15 TASK MANAGEMENT
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Item

Description

(2) Task list

Tasks are listed.

Among tasks on a diagnosis terminal, only the ones of which "Execution status" in a diagnosis
terminal is not "EDIT" are displayed.

This list is switched to a calendar by turning ON ﬂ (Calendar view). (I==" Page 526 Calendar
view)

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
I~ Page 56 Expanding the header

Name

A task name is displayed.

Execution status

The execution status of a task is displayed.

* RUN: Processing of a task is running.

« BOOT: Processing to change from "READY" to "RUN" is in progress.”

* READY: A task is started but the execution period has not started yet.

*+ SHUTDOWN: Processing to change from "RUN" to "STOP" or "READY" is in progress.*g*9

* STOP: Atask is not started or it is stopped.*10

The execution status restarts from "READY" in the following cases. (If the operations described

below is performed during the execution period, the status changes from "READY" to "RUN.")

* When "Execution status" is "READY," "BOOT," or "RUN," the operating status of this product
on a diagnosis terminal is changed to "STOP" then to "RUN" again.

Error status

The current error status is displayed.
* Normal: No warnings or errors have occurred.
* Warning: A warning has occurred. 11712

« Error: Atask is stopped due to an error.”3

Task type

A task type is displayed. (==~ Page 205 Task types)

Al

The name of an Al used in a task is displayed.
"Multiple Al" is displayed when using multiple Als. By clicking (Details), the Als used are
displayed as a list.

Number of Al used™ ™

The number of Als used in a task is displayed.

Diagnosis cycle [ms]*14

A set diagnosis cycle is displayed in milliseconds. (I=5~ Page 224 Execution setting screen)

Task execution period'14

A set execution period ("Always," "Date and time specification," or "Periodic") is displayed.
(==~ Page 224 Execution setting screen)

Update date and time™14

The date and time when a task was updated is displayed.
This item is not updated by editing a task name or comment.

Creation date and time™*

The date and time when a task was created is displayed.
For a task created as a copy, the date and time when the copy was created is displayed.

Comment

A set comment is displayed.

Size [MB] 4

The file size of a task is displayed.

[Historical monitor] button™'®

Click this to display the past diagnosis result of a selected task in another tab.
=5~ Page 535 Historical monitor Screen

[Real-time monitor] button'®

Click this to display the task monitoring screen for a selected task in another tab.
=5~ Page 534 Real-time monitor Screen

*1  Only when any of the following conditions is satisfied on the learning station using this product with version 1.03D or later, the set
diagnosis terminal name is saved on the diagnosis terminal. Otherwise, "Diagnosis terminal" is displayed.
- Registering the diagnosis terminal using this product with version 1.03D or later
- Changing properties of the diagnosis terminal using this product with version 1.03D or later
- Succeeding in communication with the diagnosis terminal using this product with version 1.03D or later
*2 Can be clicked when the calendar view is ON.
*3 Can be clicked when selecting a task with the calendar view turned OFF.
*4 The context menu can be displayed also by right-clicking on the task list.
*5 Can be selected when "Execution status" of a selected task is "STOP."
*6 Can be selected when "Execution status” of a selected task is "READY," "BOOT," or "RUN."
*7 Once the processing is completed, the status changes to "RUN."
*8 Once the processing is completed, the status changes to "STOP" or "READY."
*9 If an error occurs while the status is "RUN" or "BOOT" and then the status changes to "SHUTDOWN," only errors that occur while the
status is "RUN" or "BOOT" are notified. Warnings and errors that occur while the status is "SHUTDOWN?" are not notified.
*10 Includes the case when a task is started but the next execution period does not exist.
*11 Once a warning occurs, this "Warning" state remains as long as "Execution status" of a task is "RUN."
*12 This state is cleared when "Execution status" of a task changes from "RUN."
*13 This state is cleared by performing the start operation for a task again.
*14 Hidden by default. Click [/} (Expand) to expand the header, and switch the item to be shown as necessary.
==~ Page 56 Switching to show or hide
*15 Displayed when selecting only one task with the calendar view turned OFF.
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Calendar view

The execution schedule of tasks are displayed on a calendar.

Tasks to be displayed on a calendar can be set in the screen shown in the following.
Note that up to five tasks can be displayed at the same time.

[~ Page 527 Display setting

~ Window

Turn ON [ (Calendar view) in the task management screen. (I=5~ Page 524 Task Management Screen)

()
< o (=}—o
4 22 23 24 25 26 27 28

LUNCVR 1w task(009)

10:30 aM
11:00 AM

11:30 AM (3)

[12:00 PM
New task(D01)
12:00 PM - 4:00 PM
[12:30 PM

1.00 PM
130 PM

2:00 PM

\ o
<> @)
Sun Mon Tue Wed Thu Fri Sat
New iask(009)
Jan 1 2 3 4 5 3 7
New task(009)
E 9 10 1 4)
New task(009)
15 16 17 18
New task{009)
22 23 24 25 [27]
New task(009)
29 30 3 Feb 1 3

New task(009)

Displayed
I =

(1) Year and date The year and date being displayed on a calendar is displayed.
A small calendar is displayed by clicking the string. The year and date on a calendar can be changed by
selecting a year and date on the small calendar.

(2) Display switching The display format of a calendar can be switched between the week view (WEEK) or month view (MONTH).

(3) Week view A calendar is displayed per week.
By clicking a schedule, its detailed information can be checked on the tooltip.

(4) Month view A calendar is displayed per month.
By clicking a schedule, its detailed information can be checked on the tooltip.

526 15 TASK MANAGEMENT
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Display setting

The following shows the screen for setting tasks to be displayed in the task management screen.

Window.

Click £x (Display setting) in the task management screen. (==~ Page 524 Task Management Screen)

Select display target

Task name ™

[0 Newtask(o1)

[ Newtask@09)

-

Displayed.items

— (1)

Item

Description

(1) Select display target

Select the checkbox of a task to display its execution schedule on a calendar. (Up to five
tasks)

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
I=~ Page 56 Expanding the header

Task name

A task name is displayed.

15 TASK MANAGEMENT 2
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15.3 Sstarting and Stopping a Task

This section shows the procedures for starting and stopping a task.

Starting a task

The following shows the procedure for starting a task.

Operating procedure
1. Select a task to be started in the task management screen. (=5~ Page 524 Task Management Screen)

2. Click : (Menu), and select [Start].
The execution status of the task becomes "READY."
It will be "RUN" when the set execution period starts. (==~ Page 224 Execution setting screen)

B .
= Name Execution status Error status Task type Al Comment o
[J  Newtask(0o1) m gop [ J— Advanced task New Al(002)

( New task(009) fem STOP G Normal Advanced task New Al )

Stopping a task

The following shows the procedure for stopping a task.

Operating procedure
1. Selecta task to be stopped in the task management screen. (=5~ Page 524 Task Management Screen)

2. Click : (Menu), and select [Stop].
The execution status of the task becomes "STOP."

(1] Stop
B Name t Execution status Error status Task type Al Comment
[ Newtask(01) m orop 0 - Advanced task New AI(002)
( New task(009) i‘ RUN a Normal Advanced task New Al )

2 15 TASK MANAGEMENT
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16 moniToRrR

For details on the monitor, refer to the following:
[=5~ Page 467 MONITOR

16.1 starting a Monitor

The following shows the procedure to start a monitor.

Operating procedure

HBTo monitor the status from the side bar
1. Click (Monitor) on the side bar. (I=5~ Page 520 Side bar)

2. Select a task to be monitored in the task list screen.
[=5~ Page 531 Task List Screen

3. Select [Real-time] or [Historical].

New task

e

Real-time Historical
o
5 B

@ For a real-time monitor

Monitor a diagnosis result and execution status of the task in the real-time monitor screen.

[~ Page 534 Real-time monitor Screen

@ For a historical monitor

Check the saved monitor data in the historical monitor screen.
(=5~ Page 535 Historical monitor Screen

16 MONITOR
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HlTo monitor from the task management screen

1. Select a task to be monitored in the task management screen. (=5~ Page 524 Task Management Screen)
2. Click the [Historical monitor] button or the [Real-time monitor] button.
]
B Name 1 Execution status Error status Task type Al Comment
[ Newtask(001) m orop Q@ oma simple task New Al
New task(007) £ a2 Q@  oma simple task New Al

40 HISTORICAL MONITOR [2] REAL-TIME MONITOR
Y

@ For a historical monitor

Check the saved monitor data in the historical monitor screen.
(=5~ Page 535 Historical monitor Screen
@ For a real-time monitor

Monitor a diagnosis result and execution status of the task in the real-time monitor screen.
[=5~ Page 534 Real-time monitor Screen

530 16 MONITOR
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16.2 Task List Screen

This section shows the screen for displaying the list of tasks on a target diagnosis terminal and the execution status of each
task.

Window
Click (Monitor) on the side bar. (=5~ Page 520 Side bar)

(1
@[New diagnosis te... > Monitor]
= B
( Refining condition + )
S
New task(001) H New task(002)
Diagnosis1 Diagnosis1
em STOP
+ RUN
End date and time
2022/06/15 15:09
. J
@
= @@
( [ZJ
Name 1 Error status Execution status End date and time Next start date and time Comment
New task(001) Warning £ run 2022/06/15 15:09 Diagnosis1
New task(002) @ Nomal em oop 2022/06/15 15:09 - Diagnosis1
. J
®)
Displayed.items
Item Description
(1) Breadcrumb bar A breadcrumb bar is displayed.
« Diagnosis terminal name"'>Monitor
By clicking a diagnosis terminal name, the screen returns to the home screen.
(==~ Page 523 Home screen)
1= (List view) Turn this ON to display tasks in the list format.

16 MONITOR
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Item

Description

(2) Task list (widget format)

Tasks are displayed in the widget format.

For details on the widget, refer to the following:

=~ Page 533 Task widget

By selecting a task and clicking [Real-time] or [Historical], a monitor screen opens
in another tab.

IS~ Page 534 Real-time monitor Screen

=~ Page 535 Historical monitor Screen

Refining condition selection

Select a condition to refine tasks to be displayed.
When selecting multiple conditions, only tasks that satisfy all the conditions are
displayed.

ESystem status (only one selection available)

* Normal

* Warning

« Error

MExecution status (only one selection available)
* RUN

*+ BOOT

+ SHUTDOWN

* READY

« STOP

(3) Task list (list format)

Tasks are displayed in the list format by turning ON :== (List view).
By selecting a task, the real-time monitor screen opens in another tab.
=~ Page 534 Real-time monitor Screen

[/} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=~ Page 56 Expanding the header

Name

A task name is displayed.

Error status

The current error status is displayed.
« Normal: No warnings or errors have occurred.
* Warning: A warning has occurred. 23

« Error: A task is stopped due to an error.™

Execution status

The execution status is displayed.

* RUN: Processing of a task is running.

« BOOT: Processing to change from "READY" to "RUN" is in progress.'5

* READY: A task is started but the execution period has not started yet.

+ SHUTDOWN: Processing to change from "RUN" to "STOP" or "READY" is in

progress. 8”7

* STOP: A task is not started or it is stopped.*8

The execution status restarts from "READY" in the following cases. (If the

operations described below is performed during the execution period, the status

changes from "READY" to "RUN.")

» When "Execution status" is "READY," "BOOT," or "RUN," the operating status of
this product on a diagnosis terminal is changed to "Stop" then to "Run" again.

Task type*g

A task type is displayed. (=~ Page 205 Task types)

Al

The name of an Al used in a task is displayed.
"Multiple Al" is displayed when using multiple Als.

Number of Al used™®

The number of Als used in a task is displayed.

Diagnosis cycle [ms]*9

A set diagnosis cycle is displayed in milliseconds. (==~ Page 224 Execution
setting screen)

Task execution period*9

A set execution period ("Always," "Date and time specification," or "Periodic") is
displayed. (==~ Page 224 Execution setting screen)

End date and time

The date and time when a task was ended the last time is displayed.*m*11

Next start date and time

The date and time to start a task the next time is displayed.*”*12

Update date and time™®

The date and time when a task was updated is displayed.
This item is not updated by editing a task name or comment.

Creation date and time™

The date and time when a task was created is displayed.
For a task created as a copy, the date and time when the copy was created is
displayed.

Image*9 Whether an image is set for a task is displayed.
Comment A set comment is displayed.
Size [MB]® The file size of a task is displayed.

532

*1  Only when any of the following conditions is satisfied on the learning station using this product with version 1.03D or later, the set
diagnosis terminal name is saved on the diagnosis terminal. Otherwise, "Diagnosis terminal" is displayed.
- Registering the diagnosis terminal using this product with version 1.03D or later

16 MONITOR
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*2
*3
*4
*5
*6
*7

*8
*9

- Changing properties of the diagnosis terminal using this product with version 1.03D or later

- Succeeding in communication with the diagnosis terminal using this product with version 1.03D or later

Once a warning occurs, this "Warning" state remains as long as "Execution status" of a task is "RUN."

This state is cleared when "Execution status" of a task changes from "RUN."

This state is cleared by performing the start operation for a task again.

Once the processing is completed, the status changes to "RUN."

Once the processing is completed, the status changes to "STOP" or "READY."

If an error occurs while the status is "RUN" or "BOOT" and then the status changes to "SHUTDOWN," only errors that occur while the
status is "RUN" or "BOOT" are notified. Warnings and errors that occur while the status is "SHUTDOWN" are not notified.
Includes the case when a task is started but the next execution period does not exist.

Hidden by default. Click [} (Expand) to expand the header, and switch the item to be shown as necessary.

=~ Page 56 Switching to show or hide

*10 Displayed when the execution status of a task becomes "RUN" at least once after starting the task and currently "READY" or "STOP."

Otherwise, "-" is displayed.

*11 If the time (UTC) is different between Windows and the personal computer on which the task list screen is displayed, the actual

execution timing may differ from the displayed content.

*12 "-" is displayed when "Execution status" of a task is not "READY."

Task widget

The current status of a task is displayed.

Either of the following icons is displayed when an error or warning occurs:
* ©: Error

: Warning

Window.

New task(001) : M

Diagnosisi (2)

= STOP —

End date and time

2022/06/1515:09 [

Displayed.items

Item Description
(1) Task name Atask name is displayed.
(2) Comment A set comment is displayed.
i (Menu) Open the task management screen To display the task management screen. (=~ Page 524 Task Management Screen)
(3) Operation status The operation status of a task is displayed.

* RUN: A task is running.

* BOOT: A task is booting.

* READY: A task is standing by.

*« SHUTDOWN: A task is shutting down.

* STOP: A task is stopped.

« Error end: A task is stopped due to an error.

(4) Date and time information™! The start or end date and time for a task is displayed.

« READY: The next start date and time is displayed.

« STOP: The end date and time is displayed.

« Error end: The date and time when a task was ended due to an error is displayed.
*1 Displayed when the execution status of a task is "READY" or "STOP."
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16.3 Real-time monitor Screen

This section shows the screen for monitoring the diagnosis results and execution status of a task.

Up to four real-time monitor screens can be displayed at the same time per user.

Window.

+ Select a task in the task list screen and click [Real-time]. (=5~ Page 531 Task List Screen)
» Select a task in the task management screen, and click the [Real-time monitor] button. (1=~ Page 524 Task Management

Screen)

The real-time monitor screen opens in another tab.

MELSOFT MaiLab Real-time monitor [New diagnosis terminal]

@ Now task(007)

Al execution status

New ALDIAG

Displayed.items

(1)

Task execution status

Diagnosis result Al Output

Processing time Processing time

0

ms

—_— 5.94039 Diagnosis result Diagnosis processing time

A Output
B Dicgy

ioput B Collection cycle

10k

Al diagnosis result rate

(a) (b)

Item

Description

(1) Monitoring dashboard

The diagnosis results and execution status of a task are displayed in the widget format.

For details on the widget, refer to the following:

(a) Al execution status monitoring widget: (==~ Page 494 Al execution status monitoring widget

(b) Task execution status monitoring widget: (==~ Page 498 Task execution status monitoring widget

Point}@

Only when any of the following conditions is satisfied on the learning station using this product with version
1.03D or later, the set diagnosis terminal name is saved on the diagnosis terminal. Otherwise, "Diagnosis

terminal” is displayed on the title bar.
- Registering the diagnosis terminal using this product with version 1.03D or later

- Changing properties of the diagnosis terminal using this product with version 1.03D or later

- Succeeding in communication with the diagnosis terminal using this product with version 1.03D or later

MELSOFT MaiLab Diagnosis terminal monitoring (Diagnosis terminal]

16 MONITOR
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16.4 Historical monitor Screen

This section shows the screen for displaying the past diagnosis result.

Operating procedure

1. Select a task in the task list screen and click [Historical]. (==~ Page 531 Task List Screen)

Alternatively, select a task in the task management screen, and click the [Historical monitor] button. (=5~ Page 207 Task
Management Screen)

The historical monitor screen opens in another tab.

2. Select monitor data™ and Al.

Select monitor data

Monitor data

result_past 20230831133338 -

New Al -

K

*1  Up to 1000 most recent current units of monitor data is displayed.
To display older monitor data older than that, leave 1000 units of monitor data to be displayed in a folder specified in the execution

setting (1=~ Page 224 Execution setting screen), and move other monitor data to another location.
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3. Check the diagnosis result.

By clicking a part to check the details, how much each variable value affects the diagnosis result can be displayed.
(=5~ Page 538 Historical monitor details screen

(1)

MELSOFT MaiLab Historical monitor [New diagnosis terminal]

@ (0P > New task(002))

o Monitor data: result_past_20230905110642
Al: New Al

Variable
New AI_DIAG -

Block Condiion
Comparison judgment - New AI_DIAG <5, NewA_DIAG>7 ~ c

Diagnosis result graph

(2)— . —— At ouput value
’ " |” Tt | « Error detection location
o s ‘Comparison condition value
5 1 Al ,‘.1\: |‘U\ 4l “ H LIJH lH ‘.|\‘J‘ ‘ i H
.
3) i D T i
Index
Item Description

(1) Breadcrumb bar

A current task name is displayed.

Q (Change monitor target)

Click this to display the "Select monitor data" screen and change the monitor data.

Monitor data

A name of the selected monitor data is displayed.

Al

A name of a selected Al is displayed.

(2) Diagnosis result | —
graph

A diagnosis result is displayed.

A whole diagnosis result is displayed by default. The detailed transition of values can be checked by zooming in
the graph.

Displayed contents differ depending on the analysis method used by an Al.

However, when a missing value (NaN) or infinity value (Inf) exists, the part is not drawn.

WFor similar waveform recognition

The values of the inspection waveform, reference waveform, and similarity score of similar waveform recognition
are displayed as line charts.

A similarity score is displayed in a range of 0 to 100 regardless of the output value.

WFor other analysis methods

The values of a diagnosis result are displayed as a line chart.

When a comparison judgment block or SPC judgment block and its condition are selected in "Block" and
"Condition," a diagnosis result is also displayed.”

Variable™

A variable name displayed in a graph is displayed.

HFor an Al with an analysis method

A variable to be displayed in a graph can be selected from the variable name list of a diagnosis result.

WFor an Al without an analysis method

A variable to be displayed in a graph can be selected from the variable name list of the output results of an Al.

Block 2

This can be selected when a comparison judgment block or SPC judgment block is used in an Al, and the
judgment target variable exists in a graph.™

Condition™

Select a condition to display a diagnosis result in a graph.
Up to 10 conditions can be selected among the ones set in a block.

(:,,‘ (Update)

Click this to update a diagnosis result to the latest one saved in a selected monitor data.
In addition, click this to update the display when changing "Variable," "Block," and "Condition."
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(3) Display range slider By dragging the slider, the display range of a graph changes.

*1

*2
*3
*4

For a comparison judgment block, only when a comparison target set in a condition is a constant or variable included in output results of
an Al, a comparison condition value is displayed.

Not displayed for an Al that uses similar waveform recognition.

A block at the beginning in ascending order of the corresponding block names is selected in the default.
Displayed when selecting a block.
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Historical monitor details screen

The diagnosis contribution ratio, which indicates how much each variable affects a diagnosis result is displayed.
A hint for assumption of the causes of a diagnosis result and feedback for the production sites can be obtained by comparing
or checking the diagnosis contribution ration and variable value.

[Ex]

Check the diagnosis contribution ration of the error data, and adjust an equipment so that the value of a variable with high
contribution ratio is close to the normal data.

Precautions

* An Al that uses similar waveform recognition cannot be supported.
» When displaying the historical monitor details screen, diagnosis processing of the target Al is executed for calculating the

diagnosis contribution ratio.
For an Al that uses a Python block (including the processing to access or change an external file), an external file may be
accessed or changed at the timing when the diagnosis contribution ratio is displayed.

Window.

Click a part to check the details in a diagnosis result graph. ({==~ Page 535 Historical monitor Screen)

MELSOFT MaiLab Historical monitor details [New task(001)]

Index: 3932 ®
Diagnosis result Diagnosis contribution ratio Variable value
information
A
Al output value: 7.30 4
Variable name Variable value
alcohol
free sulfur dioxide fixed acidity -0.3203704218893364
chloride:
o PH volatile acidity 0.18426254089864882
o sulphate:
=
g citric acid citric acid -0.2658736340412144
volatile acidit
densit residual sugar -0.7447781044754056
fixed acidit
wine type_en: chlorides -0.9144457347512432
o0 0.2 0.4 0.6 0.8
Contribution ratio fraa culfur dinvida 1 8861NEA2252Q1N27 -
Displayed.items
Item Description
Index An index value is displayed.
Diagnosis result information Al output value A value of a variable selected for "Variable" in the historical monitor screen is displayed.
=5~ Page 535 Historical monitor Screen
Diagnosis contribution ratio™! The contribution ratios of up to top 10 explanatory variables of which contribution ratio
is '0' or more are displayed as a horizontal bar chart graph.”
Whole data is displayed by default. The detailed distribution of values can be checked
by zooming in a scatter plot.
Variable value™! Variable name A variable name is displayed.
Variable value A variable value is displayed.
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*1

*2

Displayed for an Al that satisfies all the following conditions:

-Al that completes learning in this product with version 1.05F or later

- Al with an analysis method

- Al does not use a guard band block

- Al does not use a section generation block (when multiple Als are included in a task, a section generation block is not used in all Als)
When an MT method block or autoencoder block is used in an Al, for a category type variable, the displayed variable name or value may
not match with the data set.
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17 EveENT LOG CHECK

This chapter shows the screen for checking event logs such as for errors that occur on a diagnosis terminal.
Up to 10000 event logs are saved. If the number of event logs exceeds 10000, logs are deleted in chronological order.

Window.

Click the [View event log list] button in the notification list. (=5~ Page 521 Notification list)

Displayed.items

(?o) Event log
<
4 “ )
No. 1 Occurrence start ti Latest occurrence Function type Function name User Severity Event code Overview Details

[ 2023/02/07 17:11:39.1... | 2023/02/07 17:12:40.1.... | Task New task(001) @ inormation 05050819 Thediagnosiswasski.. = @

a 2 2023/02/07 17:11:30.1.. | 2023/02/07 17:11:37.0...  Task New task(001) ®  information 05050819 The diagnosis was ski (i}

3 2023002107 17:11:21.7... | 2023/02/07 17:11:21.7... | Task New task(001) @ intormation 02060203 Thetask hasbeensta.. | @

o 4 2023/02/07 17:10:52.2... | 2023/02/07 17:1052.2.. | Task New task(001) @  inormation 02060204 The task has been sta (i)

a s 2023/02/07 17:10:02.4._. | 2023/02/07 1710515 | Task New task(001) @  normation 05050819 The diagnosis was ski [ ]

O s 2023/02/07 17:08:02.5... | 2023/02/07 17:10:00.4... | Task New task(001) @ inormation 05050819 The diagnosis was ski.. | @

o7 2023/02/07 17:08:54.4... | 2023/02/07 17:08:54.4.... | Task New task(001) @ inormation 02060203 Thetask hasbeensta.. | @

M o 200900107 47:00:24 4 20020007 47:00:24 4 Tack ele D0 sear m nonznana Thatack hae haan cta - e
. J

Item

Description

J:: (Update)

Click this to update the list of event logs.

(1) Event log list —

Event logs that occur on a diagnosis terminal are listed.
Multiple event logs cannot be selected.

[} (Expand)/ — (Collapse)

Click either of these to expand or collapse the header.
Operations such as search can be performed by expanding the header.
=5~ Page 514 Expanding the header

Occurrence start time

The time when an event occurred for the first time is displayed.

Latest occurrence time

The time when an event occurred the last time is displayed.

Function type

The type of a function where an event occurred is displayed.
"Unsupported function" is displayed when an event for a function that is not supported by
the learning station occurred on a diagnosis terminal.

Function name

The name of a function where an event occurred is displayed.
"-" is displayed when a function name does not exist.

User

The name of a user who was using the function where an event occurred is displayed.
"-"is displayed when a user name does not exist.

Severity

The severity of an event is displayed.
. @: Information
. : Warning

. o: Error

Event code

An event code is displayed.

Overview

The overview of an event is displayed.

Details

Click the icon displayed in this column to display the details on an event.

[Jump] button™

Click this to display the page for a selected function where an event occurred in another
tab.

*1 Displayed when an event is selected in the event log list and also the jump destination for the selected event exists.

17 EVENT LOG CHECK
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Precautions

« If an event with the same event code occurs twice or more in the continuous diagnoses from when a task is started until
when it is stopped, the second and later events are not added but the latest occurrence time of the first event is updated
instead. (An event with the same code is added if it does not occur in the continuous diagnoses or it occurs after a task is

(M @) ()

Ly S
® ®

No. Occurrence start time Latest occurrence time

1 | 2020-11-11 10:10.111 2020-11-11 10:40.111 | '@

2 |2020—11—11 09:09.111 2020-11-11 09:09.111 | -@

stopped once then restarted.)

@) @) @) (

3)
g \i} \I/ > Time

!
&

3 | 2020-11-11 08:08.111 2020—11—1108:15.111| _@

@ : Event that is added as an event log
O: Event that is not added as an event log but updates the latest occurrence time
: One diagnosis
: Task execution time
(1) A task is executed.
(2) Event 1 occurs.
(3) The task is stopped.
@The event occurs in the continuous diagnoses; therefore, only the latest occurrence time is updated.
@The event does not occur in continuous diagnoses; therefore, it is newly added.
@ The event occurs after the task is stopped once then restarted; therefore, it is newly added (then, the latest occurrence time is updated).

17 EVENT LOG CHECK
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18 PERSONAL SETTINGS

This chapter shows the screen for changing personal settings for a signed-in user.

Window.

Click a user name on the main bar, and select [User setting]. (=5~ Page 520 Main bar)

(g") Personal setting

Display language

(O Japanese (BAE)
@® English

O Simplified Chinese (BATISZ)

Guide Message
Auto display o

Password

CHANGE PASSWORD

Displayed.items

Item Description

Display language Switch a display language.

The language of a web browser used when a user was signed in is set by default. (English is set when a language of the web
browser was not Japanese, English, or Chinese.)

The change of the display language is applied immediately. However, it is not applied to a screen that is opened in a tab
different from the one where the personal setting screen is opened until the display contents of the screen are updated.

Guide message Turn this ON to display guide messages.

Password Click the [Change password] button to change a password.
=~ Page 542 Changing a password

Changing a password

The following shows the screen for changing a password.

Change password

I— Current password

New password

CANCEL

Item Description

Current password Enter the current password.

New password Set a new password (8 to 64 characters).

Check new password Enter the password again for verification.
Point >

When a password is changed, a user is signed out.

18 PERSONAL SETTINGS
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PART 4

PART 4 TROUBLESHOOTING

This part explains the troubleshooting of MELSOFT MailLab.
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1 9 TROUBLESHOOTING BY SYMPTOM

If this product does not run properly, check the applicable items in the following and troubleshoot the error.

19.1 Learning Station

This section shows the troubleshooting on using this product on a learning station.

Common

Symptom

Check item

Corrective action

Unable to access a file/folder.

Is the network highly loaded?

Refer to the manual for the personal computer and
reduce the load on the network.

Is it written on the Windows system drive?

Change the writing destination drive.

Does the file path exceed 259 characters?

Set the file path to save, export, read, or import
data within 259 characters.

Is the path of the access target an external folder
such as a shared folder?

Check whether the external folder is accessible.

Is there sufficient free space on the drive?

Secure free space on the drive.

Installation of this product

Symptom

Check item

Corrective action

Fails to install this product.

Is the operating system of a personal computer
attempting the installation supported?

Install this product on a personal computer with a
supported operating system.
[IMELSOFT MaiLab Installation Instructions

Is there sufficient free space on the installation
destination drive?

Delete files on the drive to secure free space
required for installation.
LTIMELSOFT MaiLab Installation Instructions

Is another installer running?

Wait for the installation to be completed, then
install this product again.
LIMELSOFT MaiLab Installation Instructions

Fails to install Google Chrome.

Is Google Chrome already installed?

Failing to install Google Chrome does not affect the
installation of this product.

Use this product in Google Chrome that is already
installed.

Registration of a license

Symptom

Check item

Corrective action

Unable to register a license.

Is the license file for another personal computer
specified?

Register the correct license file that is issued for
the personal computer in use.
=5~ Page 26 License Manager

After registering the license file for the first time to
the personal computer in use, is the date and time
changed and is the time on Windows shifted before
the license issue date and time?

Change the time on Windows to the time after the
license issue date and time.

Is an Ethernet port on the personal computer or a
wireless LAN disabled?

Enable the Ethernet port or wireless LAN.

Is an external Ethernet adapter in use removed?

Connect the external Ethernet adapter.

After registering the license file for the first time to
the personal computer in use, is the date and time
changed and is the time on Windows shifted
forward or backward for 24 hours or more?

Contact your local Mitsubishi Electric sales office or
representative to acquire a new license, and
register the license.

546
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Operation start of this product

Symptom

Check item

Corrective action

The operating status of this product on the learning
station or a diagnosis terminal does not switch to
RUN.

Is any of the licenses valid?

Check the license statuses in License Manager.

Is the server certificate valid?

Execute 'install_cert.bat' in the MaiLabCert folder

with an administrator authority to install the server

certificate in the operating environment. Then, start

the operation of this product.

« Storage location: (Installation destination of this
product)\MaiLabCert

Is the port number used by another application?

Review the port number in the connection settings
of the setting management tool.

Is the set IP address correct?

Set the IP address that exists on the operating
environment in the connection settings of the
setting management tool.

Is the set IP address available?

« Contact the network administrator to check
whether the IP address is available.

» When using this product as a standalone
product, change the IP address to '127.0.0.1"in
the connection settings, then try again.

Is a proxy server used?

« If multiple network adapters are enabled, set an
IP address connectable to the proxy server in the
connection settings of the setting management
tool.

* When a proxy server is not required for the IP
address set in the connection settings of the
setting management tool, set an exception in the
proxy settings in the internet options.

Select [Internet Options] = [Connections] tab =
[LAN settings] = [Advanced] in the control panel of
Windows, and specify the IP address set in the
connection settings of the setting management tool
as an exception.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LLIMELSOFT MaiLab Installation Instructions

Is a non-ASCII character used in the name of the
folder where the installer is stored?

Move the installer to a folder of which the name
consists of ASCII characters only, then install this
product again.

Is Windows Defender enabled?

Install antivirus software, then disable Windows
Defender.

19 TROUBLESHOOTING BY SYMPTOM
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Display in a web browser

Symptom

Check item

Corrective action

A massage indicating that a URL cannot be found,
such as 'Can't open this page,' is displayed in a
web browser when attempting to open the
operation screen in the case where an operation
terminal and learning station are built in the same
environment.

Is the operation screen attempted to be opened
immediately after starting the personal computer?

Close the web browser once, then open the
operation screen again after a few minutes.
[~ Page 31 Opening the Operation Screen
(Learning Station)

Is the port number to be used for this product
already used by another application on the
personal computer?

Change the port number to unused one in the
setting management tool.

I=~ Page 37 Setting Management Tool (Learning
Station)

Is a proxy server used?

« If multiple network adapters are enabled, set an
IP address connectable to the proxy server in the
connection settings of the setting management
tool.

« When a proxy server is not required for the IP
address set in the connection settings of the
setting management tool, set an exception in the
proxy settings in the internet options.

Select [Internet Options] = [Connections] tab =

[LAN settings] = [Advanced] in the control panel of

Windows, and specify the IP address set in the
connection settings of the setting management tool
as an exception.

A massage indicating that a URL cannot be found,
such as 'Can't open this page,' is displayed in a
web browser when attempting to open the
operation screen in the case where an operation
terminal and learning station are built in different
environments.

Is the URL for opening the operation screen
correct?

Acquire the correct URL in the setting
management tool.

=5~ Page 37 Setting Management Tool (Learning
Station)

Is the personal computer where this product is
installed running?

Start the personal computer.

Is the operation screen attempted to be opened
immediately after starting the personal computer
where this product is installed?

Close the web browser once, then open the
operation screen again after a few minutes.
=~ Page 31 Opening the Operation Screen
(Learning Station)

Is the port number to be used for this product
already used by another application in the personal
computer where this product is installed?

Change the port number to unused one in the
setting management tool.

=~ Page 37 Setting Management Tool (Learning
Station)

Is a proxy server used?

« If multiple network adapters are enabled, set an
IP address connectable to the proxy server in the
connection settings of the setting management
tool.

* When a proxy server is not required for the IP
address set in the connection settings of the
setting management tool, set an exception in the
proxy settings in the internet options.

Select [Internet Options] = [Connections] tab =
[LAN settings] = [Advanced] in the control panel of
Windows, and specify the IP address set in the
connection settings of the setting management tool
as an exception.

A message indicating that communication is not
secure, such as 'privacy is not secured' or
‘connection is not private,' is displayed.

Is the server certificate installed in the environment
where operations are currently performed?

Install the server certificate of the learning station
in the environment.
=5~ Page 32 Installing a server certificate

Is the IP address of the learning station changed?

Install the server certificate of the learning station
created after the IP address was changed in the
environment where operations are currently
performed.

=5~ Page 32 Installing a server certificate

A screen turns white and nothing is displayed.

Does it take time to display the screen?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function.

Is the web browser supported?

Use a supported web browser.
==~ Page 17 Operation terminal

Does it take time to execute a Python block?

Open the setting management tool, stop the
operation of this product, then start the operation
again.

19.1 Learning Station
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Symptom

Check item

Corrective action

A screen is not refreshed with the set or created
contents.

Does it take time to display the screen?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function.

« Is the network in use switched during operation?
* |s the communication environment stable?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function. If the
same symptom often occurs, operate this product
in the stable communication environment where
the network is not switched frequently.

Does it take time to execute a Python block?

Open the setting management tool, stop the
operation of this product, then start the operation
again.

The project management screen is displayed with
a specified URL.

« Is the URL specified directly in a web browser?
« Is a page other than the sign-in screen specified
for a shortcut or the favorites function?

Open a target data set or Al from the management
screen for each function.
=5~ Page 86 Data Set Management Screen

=5~ Page 137 Al Management Screen

The display language is different from the one
displayed used when installing this product.

Is this product used for the first time after the
installation?

Sign in to this product, then change the display
language in the personal settings.
= Page 515 PERSONAL SETTINGS

The sign in information is not retained.

Is the web browser set to not use Cookie?

Enable Cookie in the web browser settings.

Was Cookie deleted in the web browser settings
while using this product?

Sign in again. In addition, do not delete Cookie
while using this product.

Contents in the screen are not displayed properly.
(For example, overlapping of icons, text
overflowing from the frame of a button, etc.)

Is a value other than 100% set for "Change the
size of text, apps, and other items" in Windows?

Change the value to 100%.""

Is the zoom level set to a value other than 100% in
the web browser?

Set an appropriate zoom level."

Displayed screens or items are different from the
ones shown in this manual.

Is old browsing data cached in the web browser?

Delete browsing data cached in the web browser,
and display the screen again.

The screen is not displayed properly (for example,
an unexpected error occurs).

Can operations proceed in the screen?

» Reload the page by using the web browser
function. Alternatively, restart the web browser.

« Delete browsing data cached in the web
browser, and display the screen again.

Are there any problems with communication of the
learning station and diagnosis terminal?

« Check that this product is running.
« Review the route to the learning station and
diagnosis terminal.

Is there sufficient free space on the drive of the
learning station and diagnosis terminal?

Delete unnecessary files to secure free space on
the drive.

Is the load on the learning station and diagnosis
terminal high?

Reduce the load (CPU and memory usage rate or
disk drive load) by closing other applications or
change settings of this product.

Is antivirus software interfering with this product?

Change settings of the antivirus software to
exclude the following folder from the virus search
targets:

* C:\ProgramData\MELSOFT\MaiLab

Is the error cleared after taking the above
corrective actions?

Contact your local Mitsubishi Electric sales office or
representative.

An error message indicating that memory in a web
browser is insufficient is displayed.

Are multiple tabs opened?

Close unnecessary tabs.

Is there sufficient free space on the memory of the
operation terminal?

Reduce the load by closing other applications.

Unable to sign in because a sign-in password is forgotten.

W7o sign in as a standard user

Sign in to this product as the administrative user,
and change the password of the target user in the
user management screen.

=5~ Page 54 User management screen

W7o sign in as the administrative user

Uninstall this product from the learning station,
then install this product again.

LTIMELSOFT MaiLab Installation Instructions

*1  When setting 100% for "Change the size of text, apps, and other items" in Windows, the contents in the screen are displayed properly
with the display resolution of 1920 x 1080 px.
In other cases, the contents in the screen may not be displayed properly depending on the zoom level of a web browser.
The following shows the recommended zoom level for each display resolution:

Zoom: 75%, display resolution: 1024 x 768 px or more

Zoom: 75%, display resolution: 1280 x 800 px or more

Zoom: 75%, display resolution: 1280 x 1024 px or more

Zoom: 100%, display resolution: 1920 x 1080 px or more (recommended)

19 TROUBLESHOOTING BY SYMPTOM
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Registration and management of a diagnosis terminal

Symptom

Check item

Corrective action

Diagnosis terminals are not displayed in the
diagnosis terminal list.

Is the learning station changed?

Register diagnosis terminals again on the new
learning station.

[~ Page 61 Diagnosis terminal management
screen

Unable to register a diagnosis terminal.

Is the diagnosis terminal already in the list of
diagnosis terminals?

Use the registered diagnosis terminal.

Is a diagnosis terminal that exists on the local host
in the list of diagnosis terminals?

Open the setting management tool, stop the
operation of this product, then start the operation
again.

Was the diagnosis terminal registered on the
learning station before?

Delete project data in the setting management tool
on the diagnosis terminal.

Do the input destination address and port number
match with the ones of the diagnosis terminal?

Input the destination address and port number set
in the setting management tool on the diagnosis
terminal.

Is the version of this product on the learning station
older than the one on the diagnosis terminal?

Upgrade the version of this product on the learning
station to be the same as or later than the one on
the diagnosis terminal.

A diagnosis terminal cannot be connected after
updating.

Is the version of this product on the learning station
older than the one on the diagnosis terminal?

Upgrade the version of this product on the learning
station to be the same as or later than the one on
the diagnosis terminal.

Creation and management of a project

Symptom

Check item

Corrective action

Fails to create, import, or export a project.

Is there sufficient free space on the drive of the
learning station?

Secure free space on the drive.
LTIMELSOFT MaiLab Installation Instructions

Is the network highly loaded?

Refer to the manual for the personal computer and
reduce the load on the network.

A created project is not displayed in the
management screen.

Does a signed-in user have the access right to the
project?

Sign in to this product as the administrative user,
and set users that can access the project in the
project management screen.

=~ Page 69 Project Management Screen

'Unable to open the project.' is displayed though
another user is not signed in.

Did another user close a web browser or shut
down a personal computer while remaining signed
in?

Ask the user to sign in again. Alternatively, open
the project again after up to 15 minutes.

Creation and management of a data set

Symptom

Check item

Corrective action

Fails to upload a data source.

Is there sufficient free space on the drive of the
learning station?

Secure free space on the drive.
[IMELSOFT MaiLab Installation Instructions

Fails to complete creating a data set.

Does any of the variables in the data set include
both a numerical value and character string?

Change the type of such variable to category.
=5~ Page 102 Data check

Fails to download a data set.

Is the operating system used on the learning
station different from the one used on an operation
terminal?

Download a data set by accessing from an
operation terminal using the same kind of
operating system as the learning station.
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Creation and management of an Al

Symptom

Check item

Corrective action

Learning stops due to an error.

Is an error output as an event log?

Check "Corrective action" for the event log, and
clear the error.

Is any of the extension blocks in the error state?

Click the error icon on the extension block to check
the description, and clear the error.

Does a numerical value type variable include a
value close to the boundary value for the numerical
values available in this product?

« Review the data being used.

* Modify the numerical value type variable with a
preprocessing block so that it does not include a
value close to the boundary value.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications
or change settings of this product.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LLIMELSOFT MaiLab Installation Instructions

When an unexpected error occurs, check the following:

=~ Page 552 When an unexpected error occurs

Avalue is predicted in spite of intending to classify
a class.

Aclass is predicted in spite of intending to predict a
value.

Is the type of a variable to be predicted changed?

Edit the data set to be learned in the data set
management screen so that the type of a variable
to be predicted is set as follows:

* To classify a class: Category

* To predict a value: Numerical value

=~ Page 86 Data Set Management Screen

Fails to save the Al editor screen.

Is the editor screen for the same Al opened in
multiple windows at the same time?

Close all the windows, and open the editor screen
again in one window only.

Is the learning station offline?

Connect the terminals to display a web browser on
the same network as the learning station.

The operation is slow while learning.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications
or change settings of this product.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LLIMELSOFT MaiLab Installation Instructions

An unexpected error occurs in the preview screen.

Is any of the blocks in the error state in the Al editor
screen?”!

Click the error icon on the block to check the
description, and clear the error.

Does an error occur when learning?

Check "Corrective action" for the event log, and
clear the error.

Is the error cleared after taking the above
corrective actions?

Contact your local Mitsubishi Electric sales office or
representative.

An error occurs in a dimensionality compression
block, and 'Please review the data to be used.'is
displayed.

Does the input of the dimensionality compression
block include a value close to the maximum or
minimum value that is available in this product?

Standardize a variable with a scaling block before
inputting the variable to the dimensionality
compression block.

The property screen of a section generation block
or sub-section forming block is not updated, or an
error is displayed in a web browser.

Are there too many points to be drawn?

Reduce the number of variables or sections to be
displayed.

Is there sufficient free space on the memory of the
learning station and diagnosis terminal?

Close other applications.
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Symptom

Check item

Corrective action

Fails to test an Al

block?

Has an error occurred in a Python block or its next

Check whether processing that causes an error is
described in the script of a Python block.

If not, refer to the following:

==~ Has an error occurred in a Python block or its
next block?

Has an error occurred in any blocks?

Check whether the settings of any blocks result in

the following conditions or whether any data sets

that result in the following conditions are used:

* A value becomes too large during processing.

* A value becomes too small during processing.

* The number of missing values increases during
processing.

block?

Has an error occurred in a section generation

Check whether the settings of any blocks result in

the following conditions or whether any data sets

that result in the following conditions are used:

* The number of records in one section is too
large.

* The number of records in one section is too
small.

» The number of sections is too large.

» The number of sections is too small.

*1

If no blocks are in the error state, click 4_# (Update).

EWhen an unexpected error occurs

No.

Check item

Corrective action

1

Is there sufficient free space on the memory area of the
learning station?

« Close other running applications.

« If there is another Al that is learning, wait until the Al completes learning.

« If a task is executed on the local host diagnosis terminal, stop the running task.

* Increase the virtual memory size and physical memory size on the learning station.
* Reduce the number of records for data to be used for learning.

Is there sufficient free space on the hard disk area of the
learning station?

Delete unnecessary files.

Are there sufficient input records and variables?

Use a data set with more records and variables.

Are the specified variable type and data set type of a data
set appropriate?

Open a data set in use, and change the data set type and variable type to appropriate
ones in the data check screen.

Are the variables that are not used, such as an ID, set as
ones not to be used in the settings for a data set?

Open the data set in use, and change the setting of 'use of a variable' for the variable
to "Not use" in the data check screen.

Is a too large or small value included?

Perform the following procedure:

@ Open a data set or the preview screen for a block previous to the one where an error
has occurred.

@ Check the maximum and minimum values in the data overview.

©Change the setting of 'use of a variable' for the variable to "Not use."

OIf the variable is the one newly added by a block such as a preprocessing block,
delete its settings.

Does an input include any variables that have almost the
same value?

Perform the following procedure:

@ Open a data set or the preview screen for a block previous to the one where an error
has occurred.

@ Check whether there is a variable that has a lot of same values in a histogram.
©Change the setting of 'use of a variable' for the variable to "Not use."

OIf the variable is the one newly added by a block such as a preprocessing block,
delete its settings.

Are a lot of unnecessary variables which can be noise for
learning included?

Perform the following procedure:

@ Open a data set or the preview screen for a block previous to the one where an error
has occurred.

@ Check whether there is a variable of which the correlation value to a target variable
is almost '0' in a correlation matrix heat map.

©Change the setting of 'use of a variable' for the variable to "Not use."

OIf the variable is the one newly added by a block such as a preprocessing block,
delete its settings.

Is an Al set to include a value of No.6, 7, or 8 in the
waveform data modification setting or preprocessing block?

Check the screen for the waveform data modification setting or the preview screen for
a preprocessing block, and delete the settings for the variable.

10

Is a useful waveform feature extracted by the settings of
section generation or section feature generation?

Change settings in the setting screen for section generation or section feature
generation to extract a feature that becomes a waveform feature.

552

19 TROUBLESHOOTING BY SYMPTOM
19.1 Learning Station



Creation, management, and execution of a task

Symptom

Check item

Corrective action

Fails to create a task.

Is there sufficient free space on the drive of a
diagnosis terminal?

Secure free space on the drive.
LLIMELSOFT MaiLab Installation Instructions

A diagnosis terminal is not displayed.

Is the diagnosis terminal displayed in the diagnosis
terminal management screen?

Add the diagnosis terminal in the diagnosis
terminal management screen.

I~ Page 61 Diagnosis terminal management
screen

Is the diagnosis terminal offline?

Connect the diagnosis terminal on the same
network as the learning station.

Unable to perform a diagnosis.

Has an error occurred in a Python block or its next
block?

« Check whether the name or argument of a
function prepared by default changed.

« Check the reference of Python or a library used,
and check whether it is used correctly.

« Check whether the format of data to be output
differs between the script used when learning
and the one used when executing a task due to
an operation such as addition or deletion of a
variable.

« Contact your local Mitsubishi Electric sales office
or representative.

Has an error occurred in a dimensionality
compression block?

A missing value may be included in input data;
therefore, place a missing value processing block
previous to the dimensionality compression block
to exclude the missing value.

Is an error output as an event log?

Check "Corrective action” for the event log, and
clear the error.

Is any of the extension blocks in the error state?

Click the error icon on the extension block to check
the description, and clear the error.

Does a numerical value type variable include a
value close to the boundary value for the numerical
values available in this product?

« Review the data being used.

« Modify the numerical value type variable with a
preprocessing block so that it does not include a
value close to the boundary value.

Is an Al output result displayed in the real-time
monitor screen?

Check the settings for an input data stream and the
execution conditions of an Al execution block, and
correct them as necessary.

=~ Page 368 Input data stream block

==~ Page 442 Al execution block

Is there sufficient free space on a drive specified as
the storage destination for files of diagnosed data?

Delete or move files on the storage destination
drive periodically to secure free space on the drive.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications
or change settings of this product.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LTIMELSOFT MaiLab Installation Instructions

Fails to save the task editor screen.

Is the editor screen for the same task opened in
multiple windows at the same time?

Close all the windows, and open the editor screen
again in one window only.

Is the learning station offline?

Connect the terminals to display a web browser on
the same network as the learning station.

Is the target diagnosis terminal offline?

Connect the diagnosis terminal on the same
network as the learning station.

An error occurs in property settings in the task
editor screen.

Has displaying preview failed in property settings
of an SPC judgment block?

=5~ Unable to perform a diagnosis.

The operation is slow while diagnosing.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications
or change settings of this product.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LLIMELSOFT MaiLab Installation Instructions
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Symptom

Check item

Corrective action

An assigned task remains as an unregistered one
in an unregistered task group thought the task is
added to the tasks on the assignment destination
diagnosis terminal.

Is the diagnosis terminal name in the list displayed
as the detailed information on an event which
occurs when a diagnosis terminal is disconnected
while assigning tasks?

The assignment is properly completed, and the
task has no problems with its performance;
therefore delete the unassigned task.
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Mitsubishi Electric FA connector

Symptom

Check item

Corrective action

An unintended value is read.

Is a file register address that does not exist in a
connection destination device specified?

Review the address of the file register.

(If the address is not in the connection destination
device, an invalid value (such as 'FFFFH' or '-1') may be
read.)

Is a device number that does not exist in a
connection destination device specified?

Check the device number range of the connection
destination device, and correct the number to one within
the range.

(If the device number is not in the connection destination
device, an invalid value (such as 'FFFFH' or '-1') may be
read.)

An unintended value is written to a
connection destination device.

Does another device write a value to the device set
as the output destination?

Change the device.

Does a program write a value to the device set as
the output destination?

Change the device.

Unable to acquire data in the intended cycle.

Are the access cycle of Mitsubishi Electric FA
connector and collection cycle of a task the
intended setting?

If different values are set unintentionally, same data may
be diagnosed many times or data to be diagnosed may
be missed. To diagnose all acquired data in the access
cycle, set the same value for the collection cycle.

[~ Page 373 Operational specifications

Unable to read and write data.

Is a remote password set in a connection
destination device?

Unlock the remote password for the connection
destination device.

Does a set device range match with the one for a
connection destination device?

+ Check the device range setting for the connection
destination device, and set devices within the range.

» Change the device range for a connection destination
device.

« Is any missing value included in data to be
output?

« Is "Don't output record containing missing value"
selected in the missing value processing
setting?

Review the missing value processing setting.

Are any packets lost in UDP communication when
Ethernet is used for the communication route?

» Change the communication to TCP communication.

» Review the connection destination device or
communication route.

* Reduce the communication data amount or the
frequency to connect to the connection destination
device.

* Divide the communication route to this product and
other software.

* Reduce simultaneous communications for one
connection destination device.

No response is returned from a connection
destination device.

Has a timeout occurred?

* Review the collection cycle or diagnosis cycle.
» Reduce the processing load on the connection
destination device.

Are any packets lost in UDP communication when
Ethernet is used for the communication route?

+ Change the communication to TCP communication.

» Review the connection destination device or
communication route.

* Reduce the communication data amount or the
frequency to connect to the connection destination
device.

« Divide the communication route to this product and
other software.

* Reduce simultaneous communications for one
connection destination device.

Are a lot of inputs/outputs set for the same
simulator when GX Simulator2 or GX Simulator3 is
used for the communication route?

Reduce the number of inputs/outputs for the simulator.
4

An unexpected error occurs.

Is a device number that is not supported by a
connection destination device specified?

Check the device number range of the connection
destination device, and specify a number within the
range.

Is antivirus software interfering with this product?

Change settings of the antivirus software to exclude the
following folder from the virus search targets:

« Installation folder of this product

« C:\ProgramData\MELSOFT\MaiLab
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*1

*2
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The maximum number of connections for GX Simulator2 and its counting system are as follows:

- Maximum number of connections: 16

- Counting system: GX Simulator2 restricts the connection patterns. When all OPEN structures (connection routes) are the same, the
connections are not counted; therefore, they are counted as one connection in one diagnosis terminal.

The maximum number of connections for GX Simulator3 and its counting system are as follows:

- Maximum number of connections: 32

- Counting system: GX Simulator3 counts each EasySocket communication as one connection. Input and output data streams operate
in different EasySocket communications in this product; therefore, setting the same simulator for both the input and output in one task is
counted as two connections.

In addition, starting GX Simulator3 from GX Works3 is also counted as one connection; therefore, up to 15 tasks (30 connections) can
be set when setting the input and output for the same simulator.
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OPC UA server connection

Symptom

Check item

Corrective action

An OPC UA server cannot be connected.

Is a client certificate trusted on the OPC UA server?

Trust the client certificate on the OPC UA server.
For the method for trusting the client certificate, refer
to the manual of the OPC UA server to be used.

Is the expiration date for a client certificate correct?

Create a client certificate with a correct expiration date
again.

Is the time on a diagnosis terminal where a client
certificate was created later than the one in the
environment where the OPC UA server is running?

Make sure that the time in the environment where the
OPC UA server is running is the same as the one on
the diagnosis terminal, and then create a client
certificate again.

Is a user signed in as an anonymous user attempting
to access a server though the server cannot be
accessed by an anonymous user?

« Allow access of an anonymous user on the OPC
UA server.
« Change a user token type on this product.

Are the user name and password correct when
connecting with a user name/password?

Correct and set the user name and password.

Is a user certificate trusted on the OPC UA server
when connecting with the user certificate?

Trust the user certificate on the OPC UA server.
For the method for trusting the user certificate, refer to
the manual of the OPC UA server to be used.

Is the expiration date for a user certificate correct
when connecting with the user certificate?

Set a user certificate with a correct expiration date in
the server authentication setting, and perform server
authentication again to complete the setting.

Are the settings of the OPC UA server changed after
the setting on this product?

Configure the server connection setting and server
authentication setting of this product again to
complete the setting.

Data is not written to an OPC UA server.

Is a data name, access authority, or data type different
from the one set in the OPC UA server specified in the
output variable settings?

Check the output variable settings, and correct the
settings to be the same as the actual ones in the OPC
UA server.

* Is any missing value included in data to be output?
* Is "Don't output record containing missing value"
selected in the missing value processing setting?

Review the missing value processing setting.

Data cannot be read from/written to an OPC
UA server.

Are data settings changed on the OPC UA server after
configuring the data assignment settings or output
data settings?

Assign data changed on the OPC UA server again in
the data assignment setting screen or output variable
setting screen to complete the setting.
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Database connection

Symptom

Check item

Corrective action

Unable to connect to a database.

Has an error occurred in the database?

HIf an error has occurred
Refer to the manual for each database to take
corrective action.
HIf no error has occurred
+ Check the DB connection setting, and correct it as
necessary.
» Check whether the database is supported by this
product.
» Review the connection route to the database.
» Check the setting for the database to make sure that
the database is accessible from this product.

Fails to acquire or output data.

Has an error occurred in the database?

HIf an error has occurred
Refer to the manual for each database to take
corrective action.
HIf no error has occurred
+ Check the DB connection setting, and correct it as
necessary.
» Check whether the database is supported by this
product.
» Review the connection route to the database.
» Make sure that the database is accessible.
+ Check the setting for the database to make sure that
the database is accessible from this product.

Has a value close to the boundary value for the
data type of the database been output?

Change the data type to one with a larger range.

Has time-series data been acquired in the
timestamp type?

« If the data is with a time zone, change it to a UTC
time.

» Check whether the data is within the following range:

1900-01-01 00:00:00 to 2100-01-01 00:00:00

Acquired data is garbled.

Is the character code of the data other than
Unicode when using SQL Server?

Edit the query for the data set or input data stream to
convert the garbled data type in the column into a
Unicode character string.

BExample: If data is garbled when
__sample_column__in __sample_table__is acquired
SELECT CAST("__sample_column__"AS
NVARCHAR) AS "__sample_column__" FROM
__sample_table__"

Integer type data is in decimal notation
(example: 1.0) when acquired and converted into
the category type.

Is the acquired data of integer type?

Use the CAST syntax in the query for the data set or
input data stream to convert the data into a character
string.
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Real-time monitor

Symptom

Check item

Corrective action

The Al output result is not displayed.

Is a diagnosis performed?

Check the settings for an input data stream and the
execution conditions of an Al execution block, and
correct them as necessary.

=5~ Page 368 Input data stream block

=~ Page 442 Al execution block

Is there sufficient free space on a drive specified as
the storage destination for files of diagnosed data?

Delete or move files on the storage destination
drive periodically to secure free space on the drive.

The Al output result is not updated in real time.

Is the network highly loaded?

* Refer to the manual for the personal computer
and reduce the load on the network.

* Reduce the number of records to be displayed in
the display setting.
The setting screen differs depending on the
version of this product on a diagnosis terminal of
the connection destination.
The version is 1.02C or earlier: =~ Page 484
Display setting
The version is 1.03D or later: ==~ Page 497 Set
monitoring widget

Is the operating system switched to the sleep state
after displaying the screen?

Reload the page by using the web browser
function. Alternatively, restart the web browser.

Is the screen in any of the following state for five

minutes or more with the power saving function of

the web browser enabled?

* The screen is hidden (for example, the web
browser is minimized).

* The screen is locked on the operating system.

Disable the function of the web browser to reduce
memory usage amount and save power, or specify
a URL of the learning station to be excluded.

After completing the setting, reload the page by
using the web browser function. Alternatively,
restart the web browser.

The operation is slow while displaying the screen
of an Al output result.

Is the screen in any of the following state for five

minutes or more with the power saving function of

the web browser enabled?

* The screen is hidden (for example, the web
browser is minimized).

» The screen is locked on the operating system.

Disable the function of the web browser to reduce
memory usage amount and save power, or specify
a URL of the learning station to be excluded.

After completing the setting, reload the page by
using the web browser function. Alternatively,
restart the web browser.

A diagnosis result graph is not displayed or the
contents displayed in the graph are not the
diagnosis result.

Is an Al using an analysis method is included in a
task?

Check the output setting in the Al execution block
and make sure that a variable in the diagnosis
result is output.

=5~ Page 449 Output settings

Make sure that the values of the reference
waveform, inspection waveform, and similarity
score are output in the setting when an analysis
method being used is similar waveform
recognition.

For variables output in similar waveform
recognition, refer to the following:

=5~ Page 354 Output
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Historical monitor

Symptom

Check item

Corrective action

Fails to acquire a diagnosis result or to calculate
the diagnosis contribution ratio.

Has an error occurred in a Python block or its next
block?

Check whether processing that causes an error is
described in the script of a Python block.

If not, refer to the following:

=5~ Has an error occurred in a Python block or its
next block?

Error page

Symptom

Check item

Corrective action

A page showing 'Error404 Not Found' is displayed.

Is the page displayed by selecting an event in the
event log screen then clicking the [Jump] button?

« Check whether the administrative user has
changed the access right for the project during
the operation in the event log screen.

« Check whether a project, data set, Al, or task
related to the event has been deleted. If so, the
target page is not displayed from the event log
screen.

Is the page displayed directly by the favorites
function of a web browser or a URL saved in the
past?

» Check whether the address is correct.

« Check whether the administrative user has
changed the access right for the project.

« Check whether the target project, data set, Al, or
task has been deleted. If so, the target page is
not displayed from the event log screen.
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19.2 Diagnosis Terminal

This section shows the troubleshooting on using this product on a diagnosis terminal.

Common

Symptom

Check item

Corrective action

Unable to access a file/folder.

Is the network highly loaded?
(Check the writing destination on the learning
station.)

Refer to the manual for the personal computer and
reduce the load on the network.

Is it written on the Windows system drive?
(Check the access target on the learning station.)

Change the writing destination drive.

Does the file path exceed 259 characters?

Set the file path to save, export, read, or import
data within 259 characters.

Is the path of the access target an external folder
such as a shared folder?

Check whether the external folder is accessible.

Is there sufficient free space on the drive?
(Check the drive on the learning station.)

Secure free space on the drive.

Installation of this product

Same as the ones for the learning station.
[Z=~ Page 546 Installation of this product
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Display in a web browser

Symptom

Check item

Corrective action

A message indicating that a URL cannot be found,
such as 'Can't open this page,' is displayed in a
web browser when attempting to open the
operation screen in the case using an operation
terminal as a diagnosis terminal.

Is the operation screen attempted to be opened
immediately after starting the personal computer?

Close the web browser once, then open the
operation screen again after a few minutes.
==~ Page 34 Opening the Operation Screen
(Diagnosis Terminal)

Is the port number to be used for this product
already used by another application in the personal
computer where this product is installed?

Change the port number to unused one in the
setting management tool.

=~ Page 41 Setting Management Tool (Diagnosis
Terminal)

Is a proxy server used?

« If multiple network adapters are enabled, set an
IP address connectable to the proxy server in the
connection settings of the setting management
tool.

« When a proxy server is not required for the IP
address set in the connection settings of the
setting management tool, set an exception in the
proxy settings in the internet options.

Select [Internet Options] = [Connections] tab =
[LAN settings] = [Advanced] in the control panel of
Windows, and specify the IP address set in the
connection settings of the setting management tool
as an exception.

A message indicating that a URL cannot be found,
such as 'Can't open this page,' is displayed in a
web browser when attempting to open the
operation screen in the case where an operation
terminal and a diagnosis terminal are built in
different environments.

Is the URL for opening the operation screen
correct?

Acquire the correct URL in the setting
management tool.

=5~ Page 41 Setting Management Tool (Diagnosis
Terminal)

Is the personal computer where this product is
installed running?

Start the personal computer.

Is the operation screen attempted to be opened
immediately after starting the personal computer
where this product is installed?

Close the web browser once, then open the
operation screen again after a few minutes.
[~ Page 34 Opening the Operation Screen
(Diagnosis Terminal)

Is the port number to be used for this product
already used by another application in the personal
computer where this product is installed?

Change the port number to unused one in the
setting management tool.

=~ Page 41 Setting Management Tool (Diagnosis
Terminal)

Is a proxy server used?

« If multiple network adapters are enabled, set an
IP address connectable to the proxy server in the
connection settings of the setting management
tool.

« When a proxy server is not required for the IP
address set in the connection settings of the
setting management tool, set an exception in the
proxy settings in the internet options.

Select [Internet Options] = [Connections] tab =
[LAN settings] = [Advanced] in the control panel of
Windows, and specify the IP address set in the
connection settings of the setting management tool
as an exception.

A message indicating that communication is not
secure, such as 'privacy is not secured' or
‘connection is not private,' is displayed.

Is the server certificate installed in the environment
where operations are currently performed?

Install the server certificate of the diagnosis
terminal in the environment where operations are
currently performed.

==~ Page 35 Installing a server certificate

Is the IP address of an operation terminal
changed?

Install the server certificate of the operation
terminal created after the IP address was changed
in the environment where operations are currently
performed.

=5~ Page 35 Installing a server certificate

A screen turns white and nothing is displayed.

Does it take time to display the screen?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function.

Is the web browser supported?

Use a supported web browser.
=~ Page 17 Operation terminal

19.2 Diagnosis Terminal
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Symptom

Check item

Corrective action

A screen is not refreshed with the set or created
contents.

Does it take time to display the screen?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function.

« Is the network in use switched during operation?
* |s the communication environment stable?

Wait for a while. If it is still not displayed, reload the
page by using the web browser function. If the
same symptom often occurs, operate this product
in the stable communication environment where
the network is not switched frequently.

Does it take time to execute a Python block?

Open the setting management tool, stop the
operation of this product, then start the operation
again.

The display language is different from the one
displayed used when installing this product.

Is this product used for the first time after the
installation?

Sign in to this product, then change the display
language in the personal settings.
= Page 542 PERSONAL SETTINGS

The sign in information is not retained.

Is the web browser set to not use Cookie?

Enable Cookie in the web browser settings.

Was Cookie deleted in the web browser settings
while using this product?

Sign in again. In addition, do not delete Cookie
while using this product.

Contents in the screen are not displayed properly.
(For example, overlapping of icons, text
overflowing from the frame of a button, etc.)

Is a value other than 100% set for "Change the
size of text, apps, and other items" in Windows?

Change the value to 100%."

Is the zoom level set to a value other than 100% in
the web browser?

Set an appropriate zoom level.”!

Displayed screens or items are different from the
ones shown in this manual.

Is old browsing data cached in the web browser?

Delete browsing data cached in the web browser,
and display the screen again.

The screen is not displayed properly (for example,
an unexpected error occurs).

Can operations proceed in the screen?

» Reload the page by using the web browser
function. Alternatively, restart the web browser.

« Delete browsing data cached in the web
browser, and display the screen again.

Are there any problems with communication of a
diagnosis terminal?

« Check that this product is running.
« Review the route to the diagnosis terminal.

Is there sufficient free space on the drive of a
diagnosis terminal?

Delete unnecessary files to secure free space on
the drive.

Is the load on the diagnosis terminal high?

Reduce the load (CPU and memory usage rate or
disk drive load) by closing other applications or
change settings of this product.

Is antivirus software interfering with this product?

Change settings of the antivirus software to
exclude the following folder from the virus search
targets:

* C:\ProgramData\MELSOFT\MaiLab

Is the error cleared after taking the above
corrective actions?

Contact your local Mitsubishi Electric sales office or
representative.

An error message indicating that memory in a web
browser is insufficient is displayed.

Are multiple tabs opened?

Close unnecessary tabs.

Is there sufficient free space on the memory of the
operation terminal?

Reduce the load by closing other applications.

Unable to sign in because a sign-in password is forgotten.

Sign in to this product on the learning station as the
administrative user, and change the password of
the user of the target diagnosis terminal in the
diagnosis terminal management screen.

=5~ Page 61 Diagnosis terminal management
screen

*1  When setting 100% for "Change the size of text, apps, and other items" in Windows, the contents in the screen are displayed properly
with the display resolution of 1920 x 1080 px.
In other cases, the contents in the screen may not be displayed properly depending on the zoom level of a web browser.
The following shows the recommended zoom level for each display resolution:
Zoom: 75%, display resolution: 1024 x 768 px or more
Zoom: 75%, display resolution: 1280 x 800 px or more
Zoom: 75%, display resolution: 1280 x 1024 px or more
Zoom: 100%, display resolution: 1920 x 1080 px or more (recommended)
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Task management and execution

Symptom

Check item

Corrective action

Unable to perform a diagnosis.

Is an error output as an event log?

Check "Corrective action" for the event log, and
clear the error.

Has an error occurred in a Python block or its next
block?

« Check whether the name or argument of a
function prepared by default changed on the
learning station.

« Check the reference of Python or a library used,
and check whether it is used correctly on the
learning station.

« Check whether the format of data to be output
differs between the script used when learning
and the one used when executing a task due to
an operation such as addition or deletion of a
variable on the learning station.

« Contact your local Mitsubishi Electric sales office
or representative.

Is an Al output result displayed in the real-time
monitor screen?

Check the settings for an input data stream and the
execution conditions of an Al execution block on
the learning station, and correct them as
necessary.

=5~ Page 368 Input data stream block

=" Page 442 Al execution block

Is there sufficient free space on a drive specified as
the storage destination for files of diagnosed data?
(Check the storage destination for files of
diagnosed data on the learning station.)

Delete or move files on the storage destination
drive periodically to secure free space on the drive.

The operation is slow while diagnosing.

Is the load on the personal computer high?

* Reduce the load (CPU and memory usage rate
or disk drive load) by closing other applications
or change settings of this product.

« Install this product on a personal computer that
satisfies requirements and recommendations for
the operating environment.

LLIMELSOFT MaiLab Installation Instructions
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Mitsubishi Electric FA connector

Symptom

Check item

Corrective action

An unintended value is read.

Is a file register address that does not exist in a
connection destination device specified?
(Check the connection destination device on the
learning station.)

Review the address of the file register.
(If the address is not in the connection destination device,
an invalid value (such as 'FFFFH' or '-1') may be read.)

Is a device number that does not exist in a
connection destination device specified?

Check the device number range of the connection
destination device, and specify a number within the range
on the learning station.

(If the device number is not in the connection destination
device, an invalid value (such as 'FFFFH' or '-1') may be
read.)

An unintended value is written to a
connection destination device.

Does another device write a value to the device set
as the output destination?

Change the device on the learning station.

Does a program write a value to the device set as
the output destination?

Change the device on the learning station.

Unable to acquire data in the intended cycle.

Are the access cycle of Mitsubishi Electric FA
connector and collection cycle of a task the
intended setting?

If different values are set unintentionally, same data may
be diagnosed many times or data to be diagnosed may
be missed. To diagnose all acquired data in the access
cycle, set the same value for the collection cycle on the
learning station.

=~ Page 373 Operational specifications

Unable to read and write data.

Is a remote password set in a connection
destination device?

(Check the connection destination device on the
learning station.)

Unlock the remote password for the connection
destination device.

Does a set device range match with the one for a
connection destination device?

» Check the device range setting for the connection
destination device, and set devices within the range on
the learning station.

» Change the device range for a connection destination
device.

« Is any missing value included in data to be
output?

« Is "Don't output record containing missing value"
selected in the missing value processing setting?

Review the missing value processing setting on the
learning station.

Are any packets lost in UDP communication when
Ethernet is used for the communication route?
(Check the connection destination device on the
learning station.)

« Change the communication to TCP communication.

» Review the connection destination device or
communication route.

* Reduce the communication data amount or the
frequency to connect to the connection destination
device.

« Divide the communication route to this product and
other software.

* Reduce simultaneous communications for one
connection destination device.

No response is returned from a connection
destination device.

Has a timeout occurred?

« Review the collection cycle or diagnosis cycle on the
learning station.

» Reduce the processing load on the connection
destination device.

Are any packets lost in UDP communication when
Ethernet is used for the communication route?
(Check the connection destination device on the
learning station.)

» Change the communication to TCP communication.

* Review the connection destination device or
communication route.

» Reduce the communication data amount or the
frequency to connect to the connection destination
device.

« Divide the communication route to this product and
other software.

» Reduce simultaneous communications for one
connection destination device.

Are a lot of inputs/outputs set for the same
simulator when GX Simulator2 or GX Simulator3 is
used for the communication route?

Reduce the number of inputs/outputs for the same
simulator on the learning station. 12

19 TROUBLESHOOTING BY SYMPTOM
19.2 Diagnosis Terminal

565



Symptom

Check item

Corrective action

An unexpected error occurs.

Is a device number that is not supported by a
connection destination device specified?

Check the device number range of the connection
destination device, and specify a number within the range
on the learning station.

Is antivirus software interfering with this product?

Change settings of the antivirus software to exclude the
following folder from the virus search targets:

« Installation folder of this product

* C:\ProgramData\MELSOFT\MaiLab

*1  The maximum number of connections for GX Simulator2 and its counting system are as follows:
- Maximum number of connections: 16
- Counting system: GX Simulator2 restricts the connection patterns. When all OPEN structures (connection routes) are the same, the
connections are not counted; therefore, they are counted as one connection in one diagnosis terminal.

*2  The maximum number of connections for GX Simulator3 and its counting system are as follows:
- Maximum number of connections: 32
- Counting system: GX Simulator3 counts each EasySocket communication as one connection. Input and output data streams operate
in different EasySocket communications in this product; therefore, setting the same simulator for both the input and output in one task is

counted as two connections.

In addition, starting GX Simulator3 from GX Works3 is also counted as one connection; therefore, up to 15 tasks (30 connections) can
be set when setting the input and output for the same simulator.
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OPC UA server connection

Symptom

Check item

Corrective action

An OPC UA server cannot be connected.

Is a client certificate trusted on the OPC UA
server?

(Check the OPC UA server of the connection
destination on the learning station.)

Trust the client certificate on the OPC UA server.
For the method for trusting the client certificate,
refer to the manual of the OPC UA server to be
used.

Is the expiration date for a client certificate correct?

Create a client certificate with a correct expiration
date again.

Is the time on a diagnosis terminal where a client
certificate was created later than the one in the
environment where the OPC UA server is running?

Make sure that the time in the environment where
the OPC UA server is running is the same as the
one on the diagnosis terminal, and then create a
client certificate again.

Is a user signed in as an anonymous user
attempting to access a server though the server
cannot be accessed by an anonymous user?
(Check the OPC UA server of the connection
destination on the learning station.)

« Allow access of an anonymous user on the OPC
UA server.
« Change a user token type on this product.

Are the user name and password correct when
connecting with a user name/password?

Correct and set the user name and password on
the learning station.

Is a user certificate trusted on the OPC UA server
when connecting with the user certificate?
(Check the OPC UA server of the connection
destination on the learning station.)

Trust the user certificate on the OPC UA server.
For the method for trusting the user certificate,
refer to the manual of the OPC UA server to be
used.

Is the expiration date for a user certificate correct
when connecting with the user certificate?

Set a user certificate with a correct expiration date
in the server authentication setting on the learning
station, and perform server authentication again to
complete the setting.

Are the settings of the OPC UA server changed
after the setting on this product?

Configure the server connection setting and server
authentication setting of this product on the
learning station again to complete the setting.

Data is not written to an OPC UA server.

Is a data name, access authority, or data type
different from the one set in the OPC UA server
specified in the output variable settings?

Check the output variable settings on the learning
station, and correct the settings to be the same as
the actual ones in the OPC UA server.

* Is any missing value included in data to be
output?

« Is "Don't output record containing missing value"
selected in the missing value processing
setting?

Review the missing value processing setting on the
learning station.

Data cannot be read from/written to an OPC UA
server.

Are data settings changed on the OPC UA server
after configuring the data assignment settings or
output data settings?

Assign data changed on the OPC UA server again
in the data assignment setting screen or output
variable setting screen on the learning station to
complete the setting.
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Database connection

Symptom

Check item

Corrective action

Unable to connect to a database.

Has an error occurred in the database?

HIf an error has occurred
Refer to the manual for each database to take
corrective action.
HIf no error has occurred
+ Check the DB connection setting on the learning
station, and correct it as necessary.
» Check whether the database is supported by this
product.
» Review the connection route to the database.
» Check the setting for the database to make sure that
the database is accessible from this product.

Fails to acquire or output data.

Has an error occurred in the database?

HIf an error has occurred
Refer to the manual for each database to take
corrective action.
HIf no error has occurred
+ Check the DB connection setting on the learning
station, and correct it as necessary.
» Check whether the database is supported by this
product.
» Review the connection route to the database.
» Make sure that the database is accessible.
+ Check the setting for the database to make sure that
the database is accessible from this product.

Has a value close to the boundary value for the
data type of the database been output?

Change the data type to one with a larger range.

Has time-series data been acquired in the
timestamp type?

« If the data is with a time zone, change it to a UTC
time.

» Check whether the data is within the following range:

1900-01-01 00:00:00 to 2100-01-01 00:00:00

Acquired data is garbled.

Is the character code of the data other than
Unicode when using SQL Server?

Edit the query for the data set or input data stream on
the learning station to convert the garbled data type in
the column into a Unicode character string.
BExample: If data is garbled when
__sample_column__in __sample_table__is acquired
SELECT CAST("__sample_column__"AS
NVARCHAR) AS "__sample_column__" FROM
__sample_table__"

Integer type data is in decimal notation
(example: 1.0) when acquired and converted into
the category type.

Is the acquired data of integer type?

Use the CAST syntax in the query for the data set or
input data stream on the learning station to convert the
data into a character string.
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Real-time monitor

Symptom

Check item

Corrective action

The Al output result is not displayed.

Is a diagnosis performed?

Check the settings for an input data stream and the
execution conditions of an Al execution block on
the learning station, and correct them as
necessary.

[~ Page 368 Input data stream block

=~ Page 442 Al execution block

Is there sufficient free space on a drive specified as
the storage destination for files of diagnosed data?
(Check the storage destination for files of
diagnosed data on the learning station.)

Delete or move files on the storage destination
drive periodically to secure free space on the drive.

The Al output result is not updated in real time.

Is the network highly loaded?

* Refer to the manual for the personal computer
and reduce the load on the network.

« Reduce the number of records to be displayed in
the display setting.

I=~ Page 497 Set monitoring widget

Is the operating system switched to the sleep state
after displaying the screen?

Reload the page by using the web browser
function. Alternatively, restart the web browser.

Is the screen in any of the following state for five

minutes or more with the power saving function of

the web browser enabled?

» The screen is hidden (for example, the web
browser is minimized).

» The screen is locked on the operating system.

Disable the function of the web browser to reduce
memory usage amount and to save power, or
specify a URL of a diagnosis terminal to be
excluded.

After completing the setting, reload the page by
using the web browser function. Alternatively,
restart the web browser.

The operation is slow while displaying the screen
of an Al output result.

Is the screen in any of the following state for five

minutes or more with the power saving function of

the web browser enabled?

« The screen is hidden (for example, the web
browser is minimized).

» The screen is locked on the operating system.

Disable the function of the web browser to reduce
memory usage amount and to save power, or
specify a URL of a diagnosis terminal to be
excluded.

After completing the setting, reload the page by
using the web browser function. Alternatively,
restart the web browser.

A diagnosis result graph is not displayed or the
contents displayed in the graph are not the
diagnosis result.

Is an Al using an analysis method is included in a
task?

(Check the output settings of an Al execution block
on the learning station.)

Check the output setting in the Al execution block
and make sure that a variable in the diagnosis
result is output.

=5~ Page 449 Output settings

Make sure that the values of the reference
waveform, inspection waveform, and similarity
score are output in the setting when an analysis
method being used is similar waveform
recognition.

For variables output in similar waveform
recognition, refer to the following:

=5~ Page 354 Output

Historical monitor

Symptom

Check item

Corrective action

Fails to acquire a diagnosis result or to calculate
the diagnosis contribution ratio.

Has an error occurred in a Python block or its next
block?

Check whether processing that causes an error is
described in the script of a Python block on the
learning station.

If not, refer to the following:

=" Has an error occurred in a Python block or its
next block?
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APPENDIX

Appendix 1 Unusable Characters for this Product

This section shows the characters that cannot be used in this product.

» Control character codes (U+0000 to U+0009, U+000B to U+000C, U+000E to U+001F, U+007F to U+00A0, U+00AD,
U+2028 to U+2029)

 Surrogate pair characters (U+D800 to U+DBFF, U+DCO00 to U+DFFF)

Characters that cannot be used in each setting item are displayed in an error message if any of the unusable characters is

entered.
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Appendix 2 Cooperation with Edgecross Basic

Software

This section shows the procedure for cooperating with Edgecross Basic Software.

—: No operation required

Step Edgecross Basic Software This product
1 Create a data logging flow setting. (=~ Page 573 Creating the data —
logging flow setting)
2 Perform a data logging flow to output a CSV file. (==~ Page 573 —
Outputting a CSV file)
3 — Upload the output CSV file, and create a data set. (==~ Page 78 DATA
SET CREATION AND MANAGEMENT)
For the 'INDEX' column included in the CSYV file, set 'use of a variable'
to "Not Use."
==~ Page 102 Data check
4 — Create an Al with the created data set. (= Page 135 Al CREATION
AND MANAGEMENT)
5 — Create a task with the created Al. (==~ Page 203 TASK CREATION
AND MANAGEMENT)
Set an input data stream and output data stream as shown in the
following:
[ Page 574 Setting an input data stream
=5~ Page 574 Setting an output data stream
6 Create a data diagnosis flow setting. (==~ Page 575 Creating the data | —
diagnosis flow setting)
7 Perform a diagnosis by cooperating with Edgecross Basic Software. (==~ Page 576 Performing a diagnosis)
APPX
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Creating the data logging flow setting

A data logging flow setting can be created by using Real-time Flow Designer.

For details on each setting, refer to the following:
[T1Edgecross Basic Software for Windows User's Manual

Operating procedure
1. Start Real-time Flow Designer.

2. Click "Data Logging Flow Setting" in the edit item tree.

3. Click the [Edit] button.
The "Data Logging Flow Setting" screen appears.

Setting Mame 0 ]

Comment ‘

Data Logging Flow Setting

Please add processes to the list and set processing contents
Exerute the Process Flow according to the order of the list
A maximum of 4 processes can be executed in one flow,

o, Process Type Function Type Process Name  Detaled Setting  Data Storing Data Distribution

> 1 tion [ Data Callection Mat Set Do nat execute | Do not execute
2 |Data Modification | Mo Processing

4. Setthe setting for data collection.
5. Set the data modification setting as necessary.

6. Setthe data storing setting.
The following table shows the considerations for the setting.

Item Consideration

Executable form Select "File."

File format Select "CSV file (UTF-8)."

Output format Specify a format as follows according to the data type of data to be output.

« UINT, UDINT, ULINT: Integer Format
* REAL, LREAL: Decimal Format

Date and time format Set "YYYY/MM/DD hh:mm:ss.sss."

Save destination folder Set a folder (1 to 199 characters).

File name prefix Set a prefix (1 to 32 characters).
Outputting a CSV file

A CSV file can be output by performing a data logging flow with the created data logging flow setting.

For performing a data logging flow, refer to the following:
[T 1Edgecross Basic Software for Windows User's Manual
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Setting an input data stream

An input data stream block can be set as follows:

Item Description
Connection method Select "Text file."
Folder path Set a folder.”
Prefix of file name Seta prefix.'1

*1 Match the setting with the one for a data diagnosis flow.
==~ Page 575 Creating the data diagnosis flow setting

Setting an output data stream

An output data stream can be set by the procedure below.

For the format of a response data file and response data definition file to be output, refer to the following:
[Z=" Page 413 Output format of a file

[=5~ Page 414 Output of a response data definition file

1. Setthefile saving path setting, file setting, and cooperation option as follows:

Item Description

Saving file path setting Folder path Specify the storage destination folder for response data of Edgecross Basic Software™.
Prefix of file name Seta prefix.*2

File setting File format Select "UTF-8."

Cooperation option Select "Edgecross cooperation."

*1 (Installation destination of Edgecross Basic Software)\Edgecross\Edgecross Basic Software\RDDIF_Output
*2 Match the setting with the one for a data diagnosis flow.
5" Page 575 Creating the data diagnosis flow setting

2. Click the [Next] button.

3. Set variable names for data to be output.

» Up to 256 variables can be selected, which is the maximum number that can be handled in Edgecross Basic Software.

+ Data is output according to the data type that can be handled in Edgecross Basic Software.
If the maximum number of characters for the data type is exceeded, characters are deleted from the end when data is
output.

» The output date and time column (TIME column) to be used in Edgecross Basic Software is added as the first column when
data is output.

4. Click the [Response data definition file output] button to output a response data definition file.

5. clickthe [OK] button to complete the setting.

Precautions

* In a data diagnosis flow, make sure that a folder to exchange files with an edge application exists in an industrial PC where
Edgecross Basic Software is installed.

» When cooperating with Real-time Flow Manager installed on another industrial PC, set the storage destination folder for the
response data file of the industrial PC as a shared folder (a readable and writable folder).
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Creating the data diagnosis flow setting

A data diagnosis flow setting can be created by using Real-time Flow Designer.

For details on each setting, refer to the following:
[T 1Edgecross Basic Software for Windows User's Manual

Operating procedure
1. Start Real-time Flow Designer.
2. Click "Data Diagnosis Flow Setting" in the edit item tree.
3. Click the [Move from Data Logging Flow] button.

(Adding/Editing Data Diagnosis Flow Setting
Data Diagnosis Flow is a Pracess Flow which i aimed at Feedback by dagnostics e,
Please press [Edit] buitton after selecting a blark row to add a new Data Disgnosis Flow Sstting
lease press fter selecting edit an exsting Data Diagr 0.

4. Select a flow set in "Data Logging Flow Setting" and click the [=] button.

The setting of moving Data Logging Flow to Data Diagnosis Flow

Please move to the st of move destination after selecting the Flow as move target.

Data Logging Flows Data Diagnasis Flow
(maximum 8 fiow) (masimum 4 flow)

Caricz) iz
MBYETEnT

o Cancel

5. Click the [OK] button.
The flow set in "Data Logging Flow Setting" moves to "Data Diagnosis Flow Setting".

6. Click the [Edit] button.
The "Data Diagnosis Flow Setting" screen appears.

Setting Name

Camment [

Data Diagnosis Flow Setting

Please add processes to the list and set processing contents
Exerute the Pracess Flow according to the order of the st
A maximum of & processes can be executed in one flow,

Mo, Process Typs  Function Type: Process Name  Detaled Setting  Data Staring Data Distributian
»oo1 Data Callection Already Set || Do not execute | Do not execute
2 |Data Modification | Data Extraction Data Extraction | Already Set Exerute Do ot exerute
3 |Data Diagnosis | Mo Processing
4 |action Mo Processing Not executable | Mot executable
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7. Select "Edge Application Diagnosis (file)" in the "Function Type" column of a data diagnosis, then click the cell of the
"Detailed Setting" column.

Na. Process Type  Function Type Process Name  Detalled Setting  Data Storing Data Distribution
1 |Data Colection |- Data Collection Already Set || Dot exerute | Donot execute
2 |Data Modification | Data Extraction Data Extraction | Already Set || Dorot execute | Do not execute
» 3 |DataDiagnosis  [SbERRalleliayvElahded = Edge Applicati... Do nat execute | Do not execute
4 |Action Na Processing Not executable | Mot executable

8. Match the settings for the [Output Data] tab and [Output Option] tab of the edge application diagnosis (file) setting with
the data storing setting created in the following:
[Z=" Page 573 Creating the data logging flow setting

9. Setthe items in the [Save File] tab of the edge application diagnosis (file) setting as follows:

Item Description
Save destination folder Set the same folder as the one set for the input data stream. (1=~ Page 574 Setting an input data stream)
File name prefix Set the same file name prefix as the one set for the input data stream. (=5~ Page 574 Setting an input data stream)

10. Click the [Get Response Result Definition] button in the [Response Data] tab of the edge application diagnosis (file)
setting to select a response data definition file that is output in the following section.
[=5~ Page 574 Setting an output data stream

11. Click the [OK] button.
12. Set the settings for feedback.
13. Click the [OK] button.

Performing a diagnosis

A diagnosis can be performed by cooperating with Edgecross Basic Software.

1. Perform a data diagnosis flow with the created data diagnosis flow setting by using Real-time Flow Designer.
For performing a data diagnosis flow, refer to the following:
[T1Edgecross Basic Software for Windows User's Manual

2. Start a task of MELSOFT MaiLab.
[Z5~ Page 228 Starting and Stopping a Task

APPX
576 Appendix 2 Cooperation with Edgecross Basic Software



Appendix 3 Cooperation with GX Simulator2 or GX
Simulator3

This section show the procedure for performing a diagnosis by cooperating with GX Simulator2 or GX Simulator3.

Cooperation with GX Simulator2

The following shows the procedure for performing a diagnosis by cooperating with GX Simulator2.
For the operation methods of GX Simulator2, refer to the following:
[T1GX Works2 Version 1 Operating Manual (Common)
Operating procedure
1. InGX Works2, select [Debug] = [Start/Stop Simulation] to start GX Simulator2.

i Project Edit Find/Replace Compile View Online | Debug | Diagnestics Tool Window Help

NBEASe = 8 i3 837 pef5, starvSton Simuetion 1
i[5 1 R B T i D Poramet] | i U i

{ Navigation . [ [PRGIWrite MAIN
f or istration/Cancellation

Forced Input Output Registration/C
5M413 o i ) ! - -
o Device Test with Execution Condition v
Sampling Trace »
Sgan Time Measurement.

2. Inthis product, configure settings for an input data stream or output data stream as follows:

Item Description
Connection method Specify "Mitsubishi Electric FA Connector."
Common Settings CPU Series Set the same CPU series as the one for a project created in GX Works2.
CPU Type Set the same CPU type as the one for a project created in GX Works2.
PC I/F Settings PC I/F Select "GX Simulator2."
Target Simulator Specify an alphabetic letter corresponding to a target simulator.”™

*1 An alphabetic letter to be specified for a simulator is as follows:

Tool Options

3. Start a task of MELSOFT MaiLab.
[Z=~ Page 228 Starting and Stopping a Task
When GX Simulator2 is not started yet, start GX Simulator2 before starting a task.
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Cooperation with GX Simulator3

The following shows the procedure for performing a diagnosis by cooperating with GX Simulator3.
For the operation methods of GX Simulator3, refer to the following:
[T1GX Works3 Operating Manual

Operating procedure
1. InGX Works3, select [Debug] = [Simulation] = [Start Simulation] to start GX Simulator3.
i Project Edit Find/Replace Convert View Online Debug = Recording Diagnostics Tool Window Help

Demaale]  FllmD » (B sonsmiaion )
EEEIREEN = E T R i sty | B S |

Change History of Current Value...

Simulation

System Simulation  » | -

PAFHE U O L} — | Ho| ey e %
s F7 ifs a7 a3 | s

Fs Fe F6 F7 FG | F9 sFo Cro Pl

Register/Cancel Forced Input/Output..

Deice Tt bccson Condien | I
L —

2. InGX Simulator3, select [Tool] = [I/O System Setting] to display the "I/O System Setting" screen.

GX Simulator3

1/0 System Setting

b Execute M Stop (=] Export Temphate

P

\ED SWITCH System No. status: Stopped [
v O A
eRor [ O sTor PLC Model ROOCPU
prRuN [

useR [

RESET

3. Inthis product, configure settings for an input data stream or output data stream as follows:

Item

Description

Connection method

Specify "Mitsubishi Electric FA Connector."

Common Settings CPU Series Specify the same CPU series as the one for a model set in "PLC Model" of the "I/O System Setting"
screen.
CPU Type Specify the same CPU type as the one set in "PLC Model" of the "I/O System Setting" screen.
PC I/F Settings PC I/F Select "GX Simulator3."

System Number

Set the same value as the one set in "System No." of the "I/O System Setting" screen.

CPU Number™

Set the same value as the one set in "PLC No." of the "I/O System Setting" screen.

*1 Setting is not required for the FX5U series.

4. Start a task of MELSOFT MaiLab.

[=5~ Page 228 Starting and Stopping a Task

When GX Simulator3 is not started yet, start GX Simulator3 before starting a task.
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Appendix 4 Software Licenses

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

Open source software used in this software and its conditions are described in a file in the installation folder.

[Ex]

File location for the default installation folder

* C:\Program Files\MELSOFT\MaiLab\Doc\Info.txt

Source codes are not distributed for the software of Mitsubishi Electric and/or third parties.
Please refrain from inquiring about the source codes of this open source.
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Appendix 5 Added and Changed Functions

This section shows the added and changed functions of this product.

Added/changed contents

Reference

Version

The test function that uses a learned Al is supported.

Page 193 Testing an Al

A project can be imported or exported with tasks included.

Page 74 Exporting and Importing a Project
Page 204 Tasks added by importing a project
Page 207 Task Management Screen

A variable deletion block is added as an extension block.

Page 316 Variable deletion block

The simulator function of GX Works2 or GX Works3 is supported for "Mitsubishi
Electric FA connector."

Page 392 When the connection method is "Mitsubishi
Electric FA Connector”

Page 577 Cooperation with GX Simulator2 or GX
Simulator3

1.02C

A diagnosis terminal can be accessed directly, and this product can be operated or
monitored on a web browser.

Page 16 Components

Page 24 Adding a Diagnosis Terminal with an
Additional Diagnosis License

Page 34 Opening the Operation Screen (Diagnosis
Terminal)

Page 41 Setting Management Tool (Diagnosis
Terminal)

Page 63 Changing properties

Page 65 Registering a new diagnosis terminal
Page 518 OPERATION SCREEN

Page 524 TASK MANAGEMENT

Page 529 MONITOR

Page 540 EVENT LOG CHECK

Page 542 PERSONAL SETTINGS

Page 561 Diagnosis Terminal

Displayed contents and display method of the real-time monitor screen are
improved.

Page 493 Real-time monitor Screen (the Version of
This Product on a Diagnosis Terminal is 1.03D or
Later)

In a variable deletion block, unnecessary variables can be deleted automatically.

Page 167 Learning result (classification or regression
model (overview))
Page 316 Variable deletion block

For an input or output data stream block, OPC UA server connection is supported.

Page 384 Connection method (OPC UA server
connection)

Page 396 When the connection method is "OPC UA
server connection"

Page 418 Connection method (OPC UA server
connection)

Page 433 When the connection method is "OPC UA
server connection”

Windows 11 is supported.

L[CIMELSOFT MailLab Installation Instructions

Collected files can be saved by an input data stream block.

Page 370 Connection method (text file)
Page 388 When the connection method is "Text file"

Preview can be displayed in the SPC rule setting screen of an SPC judgment
block.

Page 460 SPC rule settings

1.03D

Data can be acquired from a database and used for learning and diagnoses.

Page 103 Creating a New Data Set (Database)
Page 386 Connection method (DB connection)
Page 406 When the connection method is "DB
connection"

Page 421 Connection method (DB connection)
Page 436 When the connection method is "DB
connection"

Methods for outputting missing values can be selected for an output data stream.

Page 428 Missing value processing setting

1.04E

A basis for diagnosis of an Al (diagnosis contribution ratio) can be indicated.

Page 201 Al test details check screen
Page 223 Execution Setting

Page 467 MONITOR

Page 506 Historical monitor Screen
Page 529 MONITOR

Page 535 Historical monitor Screen

A block for analyzing vibrations is added as an extension block.

Page 320 Digital filter block
Page 327 FFT block

1.05F
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INFORMATION AND SERVICES

For further information and services, please contact your local Mitsubishi Electric sales office or representative.
Visit our website to find our locations worldwide.

MITSUBISHI ELECTRIC Factory Automation Global Website
Locations Worldwide
www.MitsubishiElectric.com/fa/about-us/overseas/

TRADEMARKS

Android and Google Chrome are either registered trademarks or trademarks of Google LLC.

Intel Core is either a registered trademark or a trademark of Intel Corporation in the United States and/or other countries.
I0S (i0S) is either a registered trademark or trademark of Cisco Systems, Inc. and/or its affiliates in the United States and
certain other countries , and iOS is used under license by Apple Inc.

Microsoft Edge and Windows are trademarks of the Microsoft group of companies.

MySQL is either a registered trademark or a trademark of MySQL AB.

Safari is a trademark of Apple Inc.

Sentinel® is a registered trademark of Thales.

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!

COPYRIGHTS

' are not specified in this manual.

For the open source software used in this product, refer to the following:
[=5~ Page 579 Software Licenses
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