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SAFETY PRECAUTIONS

(Always read these instructions before using the products.)
When designing the system, always read the relevant manuals and give sufficient consideration to safety.
During the exercise, pay full attention to the following points and handle the product correctly.

[EXERCISE PRECAUTIONS]

/\WARNING

® Do not touch the terminals while the power is on to prevent electric shock.
@ Before opening the safety cover, turn off the power or ensure the safety.

/N\ CAUTION

® Follow the instructor's direction during the exercise.

® Do not remove the module of the demonstration machine or change wirings without permission.
Doing so may cause failures, malfunctions, personal injuries and/or a fire.

@ Turn off the power before mounting or removing the module.
Failure to do so may result in malfunctions of the module or electric shock.

@® When the demonstration machine (such as X/Y table) emits abnormal odor/sound, press the "Power
switch" or "Emergency switch" to turn off.

® When a problem occurs, notify the instructor as soon as possible.
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INTRODUCTION

This text describes the functions, specifications, and setting methods of the hardware and software used to build a system for

the purpose of learning the necessary procedure for diagnosis using Real-time Data Analyzer.
The description is provided for Edgecross Basic Software version 1.10.

RELEVANT MANUALS

Manual name [manual number] Description Available
form

Real-time Data Analyzer User's Manual Specifications, procedures before operation, functions, and troubleshooting of | e-Manual

[SH-081873ENG] Real-time Data Analyzer PDF

SLMP Data Collector User's Manual Specifications, procedures before operation, and troubleshooting of SLMP e-Manual

[SH-081919ENG] Data Collector PDF

The description related to Edgecross in this text is quoted from the following manual.
The PDF of the following manual can be downloaded from the Edgecross marketplace.

Manual name [manual number] Description Available
form
Edgecross Basic Software for Windows User's Manual Specifications, procedures before operation, functions, and troubleshooting of | PDF
[ECD-MA1-0001] Edgecross Basic Software
Point/®

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated
tool.

e-Manual has the following features:

* Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

« Sample programs can be copied to an engineering tool.




TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Correlation matrix

A matrix created based on the reference CSV file. It is used for advanced analysis.

Data collection

Processing to collect data for data diagnosis and data analysis.

Data collector

A software component that collects data in production sites through each network. It is provided by vendors for each
network and connection target devices.

Data diagnosis

Processing to diagnose if collected data matches preset conditions.

Data modification

Processing to modify collected data into a form suitable for analysis and diagnosis.
Further modifications can also be made to the data modified once.

Dataset

A group of data in a read CSV file. It is used for a logic.

Detection

It is to indicate that waveforms are different, as a diagnosis result.

Detection sensitivity

The difficulty of determination that a waveform is similar or dissimilar, as a result of similarity diagnosis.
It is difficult to make the determination as the detection sensitivity is higher. (The proportion of waveforms determined to
be different increases.)

Diagnosis result

Diagnosis result data. (0: similar, 1: different)

Diagnosis result data

A general term for information on a diagnostic result passed to Real-time Flow Manger after the similarity diagnosis.

Different state

A diagnosis result that indicates 'similarity score < similarity score threshold'.

Edge application

Software that performs various processing for data utilization in production sites using the functions provided by
Edgecross in the edge computing area.

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

A software platform that implements specifications and concepts for realizing manufacturing solutions by the FA-IT
collaboration centering on the edge computing.

Edgecross Basic Software

The name of the software product that implements the Edgecross function.

Feedback

Processing to report a detection result when diagnosed data matches a condition.

GX LogViewer

A software product that has a function to display an inspection waveform and the similarity scores on a graph in real
time and a function to display the graph of a diagnosis result file.

Industrial personal computer

A personal computer specialized for industrial use with features such as high reliability, environmental resistance, and
long-term supply.

Inspection waveform

Waveform data to be diagnosed.

Internal database

Data group that software included in Real-time Statistic Diagnosis Tool uses to share data.

Management Shell

The name of the Windows version product that implements the model management function.

Management Shell Explorer

Software that sets and refers to data models managed by Management Shell.

MQTT

An abbreviation for MQ Telemetry Transport.
MQ Telemetry Transport is a lightweight message communication protocol using TCP/IP, and the standard is published
as an open protocol.

MQTT broker An application that acts as an intermediary between applications that distribute messages and ones that receive the
messages by using MQTT.
Process A generic term for the processing of data collection, data modification, data diagnosis, and feedback that compose a

process flow.

Process flow

An execution unit of sequential processing performed by Real-time Flow Manager, consisting of data collection, data
modification, data diagnosis, and feedback.

Publishing data definition file

Afile that stores the information to set the publishing data to an Edge application in advance.

Real-time Flow Designer

The name of the software component that performs operation setting of Real-time Flow Manager.

Real-time Flow Manager

The name of the Windows version software component that implements the real-time data processing.

Reference waveform

A group of one or more reference waveform files in which waveforms to be referenced for diagnosis are recorded.
The main purpose of a waveform similarity diagnosis is determining whether a waveform is similar to a reference
waveform.

Reference waveform file

A CSV file in which waveforms to be referenced for diagnosis are recorded.

Reference waveform learning data

Data that stores the learning result of a reference waveform.
The property of the reference waveform is recorded. By using this data for the similarity diagnosis instead of a reference
waveform, the similarity equivalent to a comparison using the reference waveform can be determined at high speed.

Reference waveform learning data
file

A file which stores reference waveform learning data.

Response data definition file

Afile that stores the information for passing the response definitions to Real-time Flow Designer.




Term

Description

Response data file

A CSYV file which is output when an edge application completed a data analysis and detected an error.

Section

The unit of data used in Real-time Statistic Diagnosis Tool.
In Real-time Statistic Diagnosis Tool, an analysis or diagnosis is performed for each section.

Similar waveform recognition

Refers to the following functions:

« Learning a reference waveform and creating a reference waveform learning data

« Interface to input an inspection waveform or output diagnosis result data

« Diagnosing the similarity between a reference waveform and an inspection waveform at high speed by using
reference waveform learning data

« Outputting a diagnosis result in a CSV file

Similarity diagnosis

Processing to obtain the similarity between a reference waveform and an inspection waveform at high speed by using
information of the reference waveform recorded in reference waveform learning data.

Unit

A unit of a setting in Real-time Statistic Diagnosis Tool.
It can be defined and used for each CSV file format to be read.

Waveform learning

Processing to learn the property of a reference waveform and create reference waveform learning data in which the
learning information is recorded.
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Real-time Data Analyzer is an edge application that analyzes the data of a production site offline and diagnose the data in real
time by linking with Edgecross Basic Software. Preventive maintenance and quality improvement can be realized at
production sites by using Al technology and various statistical methods.

Real-time Data Analyzer is an Edgecross-compatible edge computing software (iQ Edgecross) of Mitsubishi Electric.

It is compatible with an open software platform "Edgecross” in the edge computing area.
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DOTHE. RIRGE. FERNE,
FA T REWEE
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Source: Edgecross Consortium

1.1  Edgecross Basic Software

Edgecross Basic Software is the software that implements the Edgecross function.
Edgecross Basic Software consists of the following software.

Software Description
Real-time Flow Manager Software that implements the real-time data processing. It realizes real-time diagnosis and feedback of production site
data.

Data collectors can be used to collect, modify, and analyze data from connected devices, equipment, and lines.

Real-time Flow Designer Software that implements the functions to create, save, and display various settings required for the operation of Real-time
Flow Manager, start/stop Real-time Flow Manager operation, and perform diagnosis.

Management Shell Software that implements the data model management function. Data related to devices, equipment, or lines at a
production site are modeled and managed in a hierarchical structure.
Data collectors can be used to read/write data from/to connected devices, equipment, and lines.

Edge application
Edge application is the software that uses Edgecross in the edge computing area to perform various processing using the
data from a production site.

Data collector
A data collector is a software component that collects data of a production site through each network. Data collectors for
various protocols can collect data from various devices.

1 OVERVIEW 9
1.1 Edgecross Basic Software
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1.2 Real-time Data Analyzer

Real-time Data Analyzer is an edge application that analyzes the data of a production site offline and diagnose the data in real

time. Preventive maintenance and quality improvement can be realized at production sites by using Al technology and various

statistical methods. Real-time Data Analyzer consists of the following tools.

Tool

Description

Similar Waveform Recognition
Tool

Al-equipped software that calculates the similarity between the waveform to be referenced and an inspection waveform at
high-speed and detects the differences of the inspection waveform by using the data created by learning the reference
waveform.

Real-time Statistic Diagnosis Tool

Software that diagnoses the waveform data according to the rules which is derived in a statistic method or multivariate
analysis and determines whether the data is OK or NG.

By installing this product in an industrial personal computer and using with Real-time Flow Manager, the data collected by

Real-time Flow Manager is analyzed offline and diagnosed in real time.

Offline analysis

This creates rules to enable users to analyze and diagnose data collected from a production site.

The following figure describes the flow of offline analysis.

Industrial
personal
computer

Real-time Data Analyzer
Diagnosis I > B
rule E
A Yy
C Data modification )
C Data collection )

Real-time Flow Manager

@ Real-time Flow Manager outputs the data collected in the data collection process as a file. (Data will be modified in the

data modification process as necessary.)

O A user creates diagnosis rules in Real-time Data Analyzer based on the file of the output collection data.

1 OVERVIEW

1.2 Real-time Data Analyzer



Real-time diagnosis

This diagnoses data collected from a production site in real time according to the diagnosis rules created in offline analysis.

The following figure describes the flow of real-time diagnosis.

Real-time Data Analyzer

NL
Diagnosis | a
rule
F 3
D N N
e [Jo |L]e
A

y

(4]
C Feedback execution ) C Data modification )

C Data collection )

Industrial
personal
computer

Real-time Flow Manager

@ Real-time Flow Manager outputs the data collected in the data collection process. (Data will be modified in the data
modification process as necessary.)

O Real-time Data Analyzer diagnoses collected data which was output by Real-time Flow Manager according to the
diagnosis rules created in offline analysis.

© Real-time Data Analyzer outputs the diagnosis result data.

O Real-time Flow Manager sends a feedback based on the diagnosis result data.

1 OVERVIEW 1 1
1.2 Real-time Data Analyzer
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2 FUNCTION LIST

2.1  Function List of Real-time Data Analyzer

This section shows the function list of Real-time Data Analyzer.

Similar Waveform Recognition Tool

The following table lists the functions of Similar Waveform Recognition Tool.
Offline analysis is included in the waveform learning function and real-time diagnosis is included in the data diagnostic

function.
Function Description
Waveform learning function To create the reference waveform learning data used for similar waveform recognition.
It extracts unit waveforms from a reference waveform for diagnosing the similarity.
Data diagnostic function To monitor an inspection waveform that was input from Real-time Flow Manager and notify Real-time Flow Manager of a
waveform determined to be different, that is the similarity score is lower than a threshold value, if found.
GX LogViewer interaction function | To display the diagnostic status of similar waveform recognition in GX LogViewer.

2 FUNCTION LIST
2.1 Function List of Real-time Data Analyzer



Real-time Statistic Diagnosis Tool

The following table lists the functions of Real-time Statistic Diagnosis Tool.

Offline analysis and real-time diagnosis are included in the data analysis/diagnostic function.

Function

Description

CSYV file reading function

To read a CSV file output to a specified folder.

Data analysis/
diagnostic
function

Display function

To display data of a read CSV file.

Read data To display data of a CSV file as a waveform.

display Analysis by overlapping or connecting data can be performed.

Read data To calculate and display the statistics of CSV file data.

statistics display | The changes of statistics and correlation of data can be analyzed.

Read data To perform STFT conversion and display the spectrogram, or perform Wavelet conversion and

frequency display the scalogram on data in a CSV file.

display Facility failure can be analyzed by visualizing the frequencies.
Simple analysis/ | — To analyze and diagnose data by operating GUI.
diagr?osis SPC To calculate the statistics for each unit of collected data and diagnose it according to the SPC rule.
function A sign of failure can be detected based on the changes of statistics.

Multivariate To detect an event to be a trigger based on the model of the multivariate analysis result.

analysis

Guard band To diagnose data by using a guard band created based on the normal waveform data.

diagnosis The upper and lower limit values can be specified without using the reference waveform.
Advanced — To perform multivariate analysis by the correlation analysis, multiple regression analysis, or
analysis function Mahalanobis-Taguchi method.

Correlation To create a correlation matrix for correlation analysis.

matrix creating

Multiple
regression
analysis (LMR)

To perform multiple regression calculation by selecting one objective variable and multiple
explanatory variables to obtain the correlation between multiple variables.

Mahalanobis -
Taguchi method
(MT)

To collect the sample of multiple variables to be referenced and calculate the Mahalanobis distance
for the standard section and the changes in variation based on the correlation of multiple variables.

Analysis/
diagnosis logic
operation
function

Functions to create arbitrary analysis logic/data diagnosis logics

Logic editing

To edit the analysis and data diagnosis logics.

Logic variable
setting

To edit variables used in the analysis and data diagnosis logics.

Data display funct
execution

ion after

To display multiple waveforms in a single area.
Analysis with the display method by connecting multiple sections of single data or overlapping
different data in the same section can be performed.

Diagnosis result
display function

To display the simple diagnosis result or diagnosis logic execution result.

Simple
diagnosis result
display

To display the result of simple diagnosis (SPC, multivariate analysis, or guard band diagnosis).

Diagnostic logic
result display

To display the result of diagnosis logic (expansion trace GB, SPC diagnostic, or log writing and error
notification).

Management function

To manage data used in Real-time Statistic Diagnosis Tool.
Data to be displayed can be selected or narrowed down.

Data analysis/
diagnostic
function

Option setting
function

To set the setting on Real-time Statistic Diagnosis Tool.

Data To set the setting on data management.
management

setting

Waveform To set the setting on the waveform display.
display setting

Logic setting

To set the setting on logics.

Diagnostic result notification function

To issue an alarm when an error is detected in a diagnostic result.

2 FUNCTION LIST
2.1 Function List of Real-time Data Analyzer
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2.2

Function List of Edgecross Basic Software

This section shows the function list of Edgecross Basic Software.

Real-time Flow Manager

The following table lists the functions of Real-time Flow Manager.

Function

Description

Data collection function

To collect data of connected devices, equipment, and lines via a data collector.

Data modification function

Data extraction
function

To extract data according to specified conditions.

Data modification
plug-in execution
function

To execute the data modification plug-in.

Data diagnostic function

Edge application
interaction function

To publish data (collection data and modification data) from Real-time Flow Manager to an edge
application and receive response data from the edge application.

Data diagnosis plug-in
execution function

To execute the data diagnosis plug-in.

Feedback execution
function

Device command
feedback function

To update data of connected device via a data collector.

Program execution
feedback function

To execute the executable program from the command line.

Data storing function

File save function

To save the collected/modified data or diagnosis result data of Real-time Flow Manager to a file in a
format specified in Real-time Flow Designer.

DB save function

To save (INSERT) the collected/modified data or diagnosis result data of Real-time Flow Manager to a
database specified in Real-time Flow Designer.

Data publishing function

MQTT publishing
function

To send the output of data collection, data modification, and data diagnosis process to the edge
application using MQTT.

Real-time Flow Designer

The following table lists the functions of Real-time Flow Designer.

Function

Description

Target device setting

To select the data collector to be used and set the target device.

Data logging flow setting

To set the setting of data logging flow.

Data diagnosis flow setting

To set the setting of data diagnosis flow.

Moving process flow

To change the type of process flow.

Data collection setting

To set the setting to collect data of the target device.

Data storing setting

Data storing setting
(file save)

To set the setting to output the process result in a file format.

Data storing setting
(DB save)

To set the setting to output the process result to the database.

Data publishing setting

To set the setting to send the process result to the edge application with MQTT.

Data extraction setting

To set the setting of data extraction.

Data modification plug-in setting

To set the setting of data modification plug-in.

Edge application diagnosis

setting

Edge application
diagnosis (MQTT)
setting

To set the setting to send the process result to the edge application with MQTT and the setting to
receive the diagnosis result from the edge application with MQTT.

Edge application
diagnosis (file) setting

To set the setting to send the process result to the edge application in a file format and the setting to
obtain response data from the edge application in a file format.

Data diagnosis plug-in setting

To set the setting of data diagnosis plug-in.

Feedback setting after data diagnosis

To set the setting of the feedback to be performed based on the result of the data diagnosis.

Real-time Flow Manager diagnosis

To switch and diagnose the operating status of Real-time Flow Manager.

2 FUNCTION LIST

2.2 Function List of Edgecross Basic Software



3 START-UP OF DEMONSTRATION MACHINE

3.1 Exercise Content

Use Real-time Data Analyzer to perform exercises for preventive maintenance of tool damage by collecting and monitoring

the spindle motor current of aluminum case processing machine in real time.

Collect the current value from the ladder program of a CPU module by generating pseudo data.

The purpose of this training is to learn the diagnosis and analysis methods using Real-time Data Analyzer. Perform diagnosis
in two ways: "similar waveform recognition" using Similar Waveform Recognition Tool and "SPC" using Real-time Statistic

Diagnosis Tool.

Similar waveform recognition
The reference waveform used as a reference for diagnosis is created from the logged current value. The current value input in
real time is compared with the reference waveform to diagnose whether it is similar to the normal pattern.

\ Offline analysis /!

[Waveform learning function]
Learn the reference waveform pattern with Al

A w B VM\ C VM\
\ Real-time diagnosis / Learn

[Data diagnostic function]

[GX LogViewer interaction function]

. . " . Display the diagnosis
Always monitor the existence of "unusual" waveform Similar to the S 6 Sl
normal pattern waveform recognition
O,
$ | G —
OK

Not similar to the
normal pattern

71—
NG

"

3 START-UP OF DEMONSTRATION MACHINE 1
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SPC

The SPC rule used as a diagnosis rule is created from the logged current value. The current value is input in real time is
diagnosed according to the SPC rule.

{ Offline analysis

Create SPC rule

SPCrule: Upper control
Other than 3 sigma (1/1) |imit

-
Current >>> Current

s
[CSV file reading function] :;r(:]\;zer control
Read the logged CSV file

( Real-time diagnosis ) ' SPC rule:

Other than 3 sigma (1/1) Upper control

[Simple analysis/diagnostic function] Q limit
30
Diagnosis according to the SPC rule
9 9 » OK? » (//&/\\ —= Center line
- | v 30
Current NG? a U Lower control
Abnormal L limit
[Diagnosis result notification function]

Notify that the diagnosis result is abnormal

1 6 3 START-UP OF DEMONSTRATION MACHINE
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Operation overview

Diagnoses using similar waveform recognition and SPC are performed in the following three phases.

Data logging phase ===(1)

Data analysis phase Feen(2)

Data diagnosis phase Fee2(3)

Item

Purpose

Description

Collection and accumulation of data used in the
data analysis phase

Collects the data to be used for analysis.
B Similar waveform recognition

=~ Page 31 Data Logging

W SPC

=~ Page 74 Data Logging

@)

Creation of basic diagnosis rules of data diagnosis

W Similar waveform recognition

Creates a diagnosis reference (reference waveform learning data) for data diagnosis using the
data collected in the data logging phase.

=~ Page 42 Data Analysis

W SPC

Creates the SPC rule for data diagnosis using the data collected in the data logging phase.
=~ Page 83 Data Analysis

®)

Feedback to the production site

W Similar waveform recognition

Monitors the inspection waveform input from Real-time Flow Manager and sends the feedback
set in Real-time Flow Designer if any waveform is different from the reference waveform
(similarity score is lower than the threshold value).

=~ Page 47 Data Diagnosis

H SPC

Performs real time diagnosis based on the created diagnosis rules using the CSV file input from
Real-time Flow Manager, and outputs the diagnosis result when an error is detected.
Real-time Flow Manager detects the output of diagnosis result and executes the feedback.
=~ Page 93 Data Diagnosis

Sequence program

There are two types of programs for generating data to be logged and monitored: similar waveform recognition and SPC.

This course does not include programming. When writing a program to the CPU module, write the programmed project

"school_SimilarWave.gx3" or "school_SPC.gx3".

"school_SimilarWave.gx3 is the project data for similar waveform recognition, and "school_SPC.gx3" is for SPC.

3 START-UP OF DEMONSTRATION MACHINE 1
3.1 Exercise Content 7
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3.

2 Demonstration Machine

System configuration of demonstration machine

The following figure shows the system configuration of the demonstration machine.

O

£38

= [ USB cable \Q
=

USB cable

(192.168.3.100)

<]
! m Bl & Ethernet CH2
T L

USB cable

Ethernet cable

DisplayPort cable

=2

Ethernet
(192.168.3.39)

Device/software

Model name/description

(1) | Industrial personal computer MELIPC™ MI5122-VW
Edgecross compatible software | iQ Edgecross Real-time Data Analyzer SW1DND-RDA-M
(2) | Programmable controller Main base unit R35B
system Power supply module R61P
CPU module? R16ENCPU
3) Personal computer Windows operating personal computer
oS Microsoft Windows 10 Professional Operating System (64-bit)
Engineering tool GX Works3 SWnDND-GXWS3 (n indicates the version.)
GX LogViewer SW1DNN-VIEWER-M
*1  The IP address of MELIPC is 192.168.3.100.

*2 The IP address of CPU module is 192.168.3.39.

3 START-UP OF DEMONSTRATION MACHINE
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Wiring of demonstration machine

The following describes the wiring procedure of the demonstration machine.

1. Connect peripherals (a keyboard, a display, and a mouse) to MELIPC.

Mouse
USB cable \@
MELIPC  UsB cable DisplayPort cable
Keyboard Display

2. Connect MELIPC (CH2) and a CPU module with an Ethernet cable.

MELIPC Ethernet cable

CPU module

=

3. Connect the CPU module and personal computer with a USB cable.

MELIPC

CPU module

Personal computer

3 START-UP OF DEMONSTRATION MACHINE 1
3.2 Demonstration Machine 9
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4 SETTINGS BEFORE EXERCISE

4.1

GX Works3

Specifying the connection destination

Specify the connection destination.

Operating procedure

Cnline

Debug Diagnostics

Tool

Current Connection Destination...

-~
i

Read from F'T
S

1. Click!

Wenfy

Remote Operation(5)...

%

Win

[T

Mo Specification

L O

]

-
||
| E
[t
2} &

CCIE Cont CCink Ethenet  CCIEField  iQR Series
NET/10(H) Bus

Boar

Board

CCIE Cont. CCink Ethernet

Module NET/10(H) Module Module
Module

ol &

Other Station Other Station
(Single Network) {Coexistence Network)

v

|

!
2. Click!

Connection Test

——

®isE

continue?

CPU Module Direct Coupled Setting

Please select the direct connection method with CPU module.

O Ethernet

Current setting content will be lost when new items are selected. Are you sure you want to

ves 3. Click!

%

4 SETTINGS BEFORE EXERCISE
4.1 GX Works3

1. Open the project "school_SimilarWave.gx3"

3.

and click [Online] = [Current Connection
Destination...] from the menu of the
engineering tool.

Click the [CPU Module Direct Coupled Setting]
button on the "Specify Connection Destination
Connection" window.

The CPU module direct coupled setting dialog
is displayed.

Select a method of connection with the CPU
module and click the [Yes] button.



4. Click!

&

5. Click!

v

CPU Module Direct Coupled Setting

Connection Test

&

MELSOFT GX Works3

o Successfully connected with the R16ENCPU.

Specify Connection Destination Connection

. - b

Serial CCIECont  CCdink Ethernet
USB. NET/10(H) Board Board
Board
us8
PLC side IF W

BLC CCIE Cont TC-Lnk Ethemet
Module NET/10(H) Module Module

Module

= ME o

EN

CC IE Field
Board

ey

|§ =

2

No Other Station Other Station

|

IQ-R Series
Bus
(o
GOT CCIEField  Head Module
Master/Local
Modue

PLC Mode | RCPU

Connection Channel List...

(Sindle Network) (Co-existence Network) CPU Module Direct Coupled Setting

Time Out(Sec) [0 | RetryTimes [0 |

H BN B

CCIECont CCIEField  Ethernet €Cink
NET/10(H)
CCIECont CCIEField  Ethernet CCAlink
MNET/10(H)

Accessing Host Station

N

c24

N

Cc24

Connection Test

—

System Image...

Multiple CPU Setting 7 Click!

W

Cancel

4. Click "No Specification" in the other station
setting.

5. Clickthe [Connection Test] button.

6. Check that the connection with the CPU
module is succeeded.

7. Click the [OK] button.

4 SETTINGS BEFORE EXERCISE
4.1 GX Works3
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Writing program to the CPU module

Write the ladder program to the CPU module.

-

Dnline| Debug Diagnostics Tool Win

Current Connection Destination...

Read from PLC...

(=

Write to PLC...

Verify with PL

F*"c"m"][ 1. Click!

Online Data Gperation

Dsplay  Settng  Related Functions

2V - E

Parameter + Program(E)

Open/Close Al(T)

Click! L

&5 Parameter

Module Name Datz Name
gJ1_school_SimilarWave

Last Change Size (Byte)

B @& o Tite

& system Parameter/CPU Parameter

2018/11/21 13:20:37 | Not Calauiated

3 Module Parameter

K& E e

2019/01/25 14:48:44 | Not Caladoted

B Memory Card Parameter

2018/11/21 13:20:14 | Not Calauiated

fin_Remote Password

2018/11/21 13:20:37 | Not Calcuiated

=3 Program

Detai

B

2018/11/2113:20:33 | Not Calauiated

B waverest 3

2018/12/11 15:17:17 | Not Calcuiated

@& Device Memory

BrEEEEE

10/10

100/100%

& Detail 2018/11/21 13:20:43 |-
@ File Reeister "
Dispiay Memory Capacty 5

Memory Capacty

ey IV'VQV:N Memary | ::“m
Legend Data Memary Fee
B | wsannzns
B s e
| = ] ] sweons

I 5D Mamary Card Fee
u oo

i Emar o
3. Click! :
Write to PLC

System Parameter: Skip Writing, CPU Parameter: Skip Writing.
Remote Password: Skip Writing. Module Parameter: Skip Writing,
Program File{MAIN): Skip Writing. Program Fil{WaveTest_3):
Skip Writing, Device Memony{MAIN): Writing CompletedFile
Register{ MATN]: Writing CompletedCommon Device

‘Comment:Car o PLC:
End .
4. Click!
The window is automatically when the operation is completad
|:| successhully.

4 SETTINGS BEFORE EXERCISE
4.1 GX Works3

1. Open the project "school_SimilarWave.gx3"
and select [Online] = [Write to PLC...] from the

menu of the engineering tool.

2. When the online data operation dialog is

displayed, click the [Select All] button.

3. Click the [Execute] button.

4. The write to PLC dialog box is displayed.
When the writing is completed, the message

"Completed." is displayed. Then, click the
[Close] button.



4.2 TCP/IP Setting of MELIPC

Configure the TCP/IP setting of MELIPC.

Operating procedure

1. From Windows® start, click [Windows System]
B Windows System = [Control Panel].

Command Prompt

n DIl Programs
1. Click!

Run
Task Manager
& This PC

Windows Defender

o — 2. When the control panel dialog box is displayed,

e 2. Click! . click "Network and Internet".

View by: | Category =
@@ UserAccounts
bz‘ © Change sccount type
8 Appearance and Personalization
Change the theme

« Clock Language, and Region
P -

7 Hardware and Sound

y

View devices and printers Ease of Access
Adda device Let Windows suggest sttings

Optimize visual display

S Programs

v

4 SETTINGS BEFORE EXERCISE 2
4.2 TCP/IP Setting of MELIPC 3
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B Networkand Itemet

€ -« 18 > Control Panel > Networkand ntemet >

Control Panel Home

Network and Sharing Center

System and Security
* Networkand Internet o HomeGroup
Choo:

se homegroup and sharing options

Hardware and Sound

b Internet Options

Connecttothe

Delete browsing history and cookies

f Infrared
Send or receive a file

et | Changeyourhomepage | Manage browser add-ons

3. Click!

\%

Search Control Panel

5 Network and Sharing Center

«

Control Panel Home

View your active networks
Change edapter settings

Change advanced sharing

Unidentified network
settings

Public network

Change your networking settings
G Setupanew

or network

Set up a broadband, dial-up, or VPN connection; or set up a router or accd

~ 4 £ > ControlPanel > Networkand Intemet > Network and Sharing Center

View your basic network information and set up connections

~[ ] | Search Control Panel

Diagnose and repair network problems, or

[ Troubleshoot problems *

4. Click!

%

[E] Ethernet CHZ Status

General

Connection

IPv4 Connectivity:
IPvi Connectivity:
Media State:
Duration:

Speed:

Activity

Mo network access
Mo network access
Enabled

01:49:53

100.0 Mbps

Sent —
5. Click!

Eyti

GEruperﬁes

3,267,838

Ggisable

s i —_— ECEive
kgﬁf R d

| 2,288,176
Diagnose

Close

%

4 SETTINGS BEFORE EXERCISE
4.2 TCP/IP Setting of MELIPC

o

3. Click "Network and Sharing Center".

4. Click "Ethernet CH2".

8. Click the [Properties] button.



U Ethernet CH2 Properties >

Metworkine  Sharine

Connect using:

[? InteliR) 1210 Gigabit Metwark, Connection #3

Configure ..

This conn

6. Select!

I ? - A

W _s Microsoft LLDP Protocol Driver i

< >
Install.. Unin =tall
Cre scription

Transmission Control Protocaol/Intemet Protocal. The e‘fauh
wide area network protocol that provides gamm &
across diverse interconnected networks. 7. Click!

Ok Cancel

%

Internet Protocol Version 4 (TCP/IPv4) Properties >

General

your network supports

network administrator

this capability. Otherwise, you| 8. Set!

You can get IP settings assignj
for the appropriate IP settings.

Obtain an IP address automatical

(®) Use the following IF address:

IP address: [192 .168 . 3 .100 |
Subnet mask: | 255 .255 .255 . 0 |
Default gateway: | |

Obtain DMS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternate DNS server: | . . . |

[Jvalidate settings upon exit Advanced...

9. Click!

Cancel

v

6. Select "Internet Protocol Version 4 (TCP/
IPv4)".

7. Click the [Properties] button.

8. Select "Use the following IP address" and set
the following details.
[Setting details]
IP address: 192.168.3.100
Subnet mask: 255.255.255.0

9. Click the [OK] button.

4 SETTINGS BEFORE EXERCISE
4.2 TCP/IP Setting of MELIPC
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U Ethernet CH2 Properties x

Metworkine  Sharing

Connect usineg:

g IntelR1121 0 Gigabit Metwork Connection #3

This connection uses the following items:

aClient for Microsoft Netwarks
f? File and Printer Sharing for Microsoft Networks
T8 05 Packet Scheduler

. Intemet Protocol Version 4 (TCP/1Pwd)

O i Microsoft Network Adapter Multiplexor Protocol
W o Micrmeedt |1 TP Predmeel Dirdar
< >

| In=tall... | | Unin=stall | Properties

Cre scription
Allows your computer to access resources on a Microsaft
networl.

10. Click! Cancel

%

[ Ethernet CH2 Status >
General
Connection

IPv4 Connectivity: Mo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 01:28:14
Speed: 1.0 Gbps

Activity
= /)
Sent —— &! ——  Received
=4
Packets: 26 | 0
|$Eroperties|| Ggisable || Diagnose |

11. Click!

4 SETTINGS BEFORE EXERCISE
4.2 TCP/IP Setting of MELIPC

10. Click the [Close] button.

11. Click the [Close] button.



5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH
SIMILAR WAVEFORM RECOGNITION

In the similar waveform recognition, data logging is performed from the CPU module using the SLMP data collector and a
reference waveform is generated as a reference for diagnosis. With Similar Waveform Recognition Tool, the data input in real
time is compared with the reference waveform to diagnose whether it is similar to the normal pattern. If any waveform is
different from the reference waveform (similarity score is lower than the threshold), a feedback is sent to the CPU module.
"Page 17 Operation overview" describes that the operation is divided into three phases of data logging, data analysis, and
data diagnosis. Each phase is data communication between devices and applications as shown below.

Similar Waveform Recognition Tool Edge application
I Diagnosis result
'
ubllshlng data
SLMP Data collector
Feedback

Data analysis H Data diagnosis |
|
|
|
|
|
|

MQTT broker |
|
|
|

" Edgecross I

Data logging Real-time Flow Manager Basic Software |
|
|
|
|
|
|
|
|
|
|
|

Collected data

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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5.1 Overview of Similar Waveform Recognition Tool

Similar Waveform Recognition Tool is an edge application that consists of the following functions.
« A function for automatically learning a given reference cyclic waveform (reference waveform). This function learns even a

waveform of which the cycle is not constant or in which multiple patterns are switched as the characteristic of the normal
cyclic waveform.

+ A function for diagnosing the similarity between a waveform (inspection waveform) input as a diagnosis target and a
learned waveform at high-speed and calculating an index for representing similarity (similarity score).

« Afunction for notifying both Real-time Flow Manager and users of the diagnosis result calculated based on the similarity
score.

Reference
waveform

o/ XX

A M

Inspection waveform Inspection waveform

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
5.1 Overview of Similar Waveform Recognition Tool



Similar waveform recognition setting procedure

Similar waveform recognition can be configured in the following procedure.

Data logging
phase

Data analysis phase

Data diagnosis
phase

Edgecross Basic Software

Target device setting

(]

.

Data logging flow setting

Reference

.

Data logging flow execution

waveform
# file

Similar Waveform
Recognition Tool

I

Reference waveform
learning data creation

Reference
waveform utput
learning
data file
| >| Publishing data setting |
Data diagnosis flow setting @
I | Similarity diagnosis
G operation setting
Reference
. Similar waveform
Feedback setting | recognition execution

Windows service

1 i \ |
1
Data diagnosis flow execution I

GX LogViewer

Item

Description

Setting method

Target device setting

Add an SLMP data collector and configure the settings for connecting the programmable
controller.

=~ Page 31 Target device setting

Data logging flow
setting

Set the device, collection data type, collection cycle, and data save setting of the data
collected from the programmable controller.”

=~ Page 34 Data logging flow setting

Data logging flow
execution

Collect data from the programmable controller and create the reference waveform data.

==~ Page 40 Data logging execution

Reference waveform
learning data creation

Configure the settings to create the reference waveform learning data file from the
reference waveform file.

=5~ Page 83 Importing files

Data diagnosis flow
setting

Send the waveform data received from the programmable controller to Similar
Waveform Recognition Tool and configure the setting for receiving the similar waveform
diagnosis result.”!

=5~ Page 47 Data diagnosis flow setting
(creating a publishing data definition file)
[~ Page 56 Data diagnosis flow setting
(reading a response data definition file)

Publishing data setting

Configure the settings related to the target publishing data of similar waveform
recognition.

I~ Page 51 Publishing data setting

Similarity diagnosis
operation setting

Specify the reference waveform learning data file for similar waveform diagnosis and
configure the settings such as the detection sensitivity.

=" Page 53 Operation setting

Feedback setting Configure the settings to feedback the similarity waveform diagnosis result to the =5~ Page 57 Feedback setting
programmable controller.
MQTT broker startup Start the MQTT communication on Windows service. == Page 117 MQTT Broker Setup

Data diagnosis flow
execution

Start the data diagnosis flow of Real-time Flow Manager and feedback the result of
similarity diagnostic function to the programmable controller.

I~ Page 61 Executing data diagnosis

Similar waveform
recognition execution

Execute the similar waveform recognition with Similar Waveform Recognition Tool and
monitor the execution condition.

I~ Page 62 Similar waveform
recognition execution

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
5.1 Overview of Similar Waveform Recognition Tool
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Waveform monitor Start GX LogViewer and execute the waveform monitor. I~ Page 64 Diagnosis with waveform
monitor

*1  The following shows the number of processes that can be used in each process.

Data logging flow 1 (Required) 3 — —

Data diagnosis flow 1 (Required) 3 1 (Required) 1 (Required)

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
5.1 Overview of Similar Waveform Recognition Tool



5.2 Data Logging

Data logging is performed from the CPU module using the SLMP data collector and a reference waveform is generated as a

reference for diagnosis.
Create new folders in advance with the following folder structure.

C drive

Etl SimilarWaveData
—— ] AnalyzeData

"] Config
— | Result
L[] WaveformData

LogData
Config

Target device setting

Select the data collector to be used and set the target device.

Operating procedure

1. Click Windows® start = [Edgecross Basic
= Software] = [Real-time Flow Designer].

. Edgecross Basic Software

2. Select "Target Device Setting" in the edit item
tree.

3. Select a blank row in the target device setting
list and click the [Edit] button.
The settings can be added from the detail

setting window of data collection.

] 3. Click! ¥

Discard Edit soply et

%

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION 1
5.2 Data Logging 3
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Select Data collector
Select Data collector
list of the

No

ﬂemng Name  [Devo1

Connection Type | connection to MELSEC Device

Device Type [MELSEC R controller CPU/Process CPU/safety CPU) |

Multiple CPU Setting Not Specfied v

ide /¥ CPU's buit-n Ethemet port v

Network No. 1P Address 102 . 168 . 3 . 3

Station number of connection source Station number of connection target
Time-out Time Second  Retry Count Times
Initial Access Delay Time Second J

| I‘ el
6. Set! |
7. Click!

8. Add!

\ AT

I = =

4. |n the "Select Data collector" window, select

"SLMP Data collector Version.X " (MITSUBISHI
ELECTRIC)".

*1  Xindicates the version.
5. Click the [OK] button.

6. When the target device setting window is

displayed, set as follows.

[Setting details]

Setting Name: Dev01

Connection Type: Connection to MELSEC
Device

Device Type: MELSEC iQ-R (programmable
controller CPU/Process CPU/safety CPU)
Multiple CPU Setting: Not Specified
Programmable controller side I/F: CPU's built-
in Ethernet port

Network No.: 1

Station number of connection source: 1

IP Address: 192.168.3.39

Time-out Time: 10 Second

Retry Count: 0 Times

Initial Access Delay Time: 0 Second

Pointp

Set the same IP address as that of
the CPU module.

Click the [OK] button.

The setting is added to the target device setting
list.

Click the [Apply] button.

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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10. Click the [Yes] button and save the setting.

Real-time Flow Designer

To apply the Real-time Flow Manager Parameter, perform the following
! operation.

- I the Operation Status of Real-time Flow Manager is RUM, change it

to STOP.

- Overwrite the current Real-time Flow Manager Parameter,

If you keep the current Real-time Flow Manager Parameter, save the
setting file with the following procedure,

1. Cancel execution of writing and execute [Save in File] to save the
current setting.

2, Execute [Cancel Edit] to restore the last applied Real-time Flow
Manager Parameter,

3. Execute [Save in File] to save the restored setting.

Do you want to apply the parameter?

10. Click! Yes No

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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Data logging flow setting

Collect data from the target device and save it as a CSV file.

- Operating procedure

Bl Reshtme Flow
He Edt Vew Dagnostcs e

1 Reaktme Flow Morager Paameter

Bl -
W Target 0 ng.
wo
& % Cor
% ope Move from
% ol o Sevimron
ST ———
:
1. Select! | !
:
:
:
:
:
;
L= ] S
-

) 3. Input!

Data Logging Flow Setting

Pl tothe list and i
Execute the Process Flow according to the order of the list.
Amaximum of 4 processes can be executed in one flow.

No. Process Type  Function Type

Data Distribution

Process Name __Deiged eligg Data Storing

Nl

%

1. Select "Data Logging Flow Setting" in the edit
item tree of Real-time Flow Designer.

2. Select a blank row in the data logging flow
setting list and click the [Edit] button.

3. When the data logging flow setting window is
displayed, enter the following.
[Setting details]
Setting Name: LoggingFlow01

4. Click "Not Set" in the detailed setting.

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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< 5. selectthe target device of the SLMP data
collector.
[Setting details]
Target Device: Dev01

| Devor g |

Developer MITSUBISHI ELECTI

Data collector Name SLMP Data collect

Data collector Version 2

Collection Data | Collection Option

o, 0383 flame. Location (top) Logation (end) 032 Type Length
»

Sre oo < 6. Select the "Collection Data" tab and set the
Sp— = data name, device address, and data type of

o - the data to be collected as follows.

— [Setting details]
G Data Name: CurrentValue
: Location (top): DO

——— = i o Data Type: REAL
: 6. Set!

>
<«

- 7. Select the "Collection Option" tab and set the
collection interval as follows.

[Setting details]

: Collection Interval: 100 msec
P 8. Click the [OK] button.
[cion e 2] 0] e <] cion-o0m 7_ Set!

8. Click!

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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Data Logging Flow Setting No. [1]

Setting Name  [LoggingFiow01

Comment [

Data Logging Flow Setting
Please add processes to the list and set processing contents.

Execute the Process Flow according to the order of the lst.
A maximum of 4 processes can be executed in one flow.

No. Process Type  Function Type Process Name  Detalled Setting | Data Storing Data Distribution
» 1 |Data Colection Data Collection Already Set il Do not execute f§ Do not execute
2 |Data Modfication |No Processing

9. Click!

III

%

Please select the execution format to output the result of this process.
Exccutabl om

Data Storing Setting

File Format > O\A!ImlDﬁIa) OuivutODboﬂ> Save File l

Execution format setting

* When "Do not execute” is selected, all Data Storing settings that have been set wil be initialized at the time of
confimming this screen.

10. Click!

v

%

File Format Setting

Please select the file formatto output.

CsV file (Shift_JIS) : Shift_JIS code to output comma-delimited data.
CSV file (UTF - 8)

I File Format CSV fie (Shft_IIS) v I

Data Storing Setting

R

- Comma - separated data is output with UTF - 8 code (with BOM).

= o]

%

9. Click "Do not execute" in data storing.

(Y

e

Data storing and data distribution
can be executed up to twice in each
flow to maintain data that flows
between processes.

10. Select "File" for the executable form and click
the [Next] button.

11. Select "CSV file (Shift_JIS)" for the file format
and click the [Next] button.

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
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Data Storing Setting x

Executable
O fom >o File Format

Output Data Setting

Please set the output data and output format for the file.
Selected data is output ta the file in the content of [Output Name].

[wo. T output Process name Qutput Name Data Type Qutput Format
Decmal Format (digtt: 8) |-|

Select Al Cancel Al

‘* Back to

* Next | ‘ Gfe H Cancel ‘

%

Output Format (FLOAT) x

(® Decimal Format(e.qg.: 123.456789)

() Index Format (e.g.: 12.34E2)
13. Set!

I1

4. Click!

e

Data Storing Setting X

Executable
l O om )o File Format

Output Data Setting
Please set the output data and output format for the file.

Selected data is output to the file in the content of [Output Name].
Output Process Name Output Name Data Type

Output Format
Deciral Format (digh: 3) |_... |

Concel Al

12. Click the [...] button to display the output format
(float) window.

13. set "Output Format" as follows.
[Setting details]
Decimal Format: Checked
Digit of decimal: 3

14. Click the [OK] button.

15. Select the data to be output and click the [Next]
button.
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16. set "Output Option" as follows.
[Setting details]

Data Storing Setting X

o Executable >° Fie Format >° Output Data Save Fie

Output Name of Date Column: TIME

Please set the output option for saving file.

oate Coburm 17. Click the [Next] button.

Please set the format of output date column in the head column.

Output Name of Date Column TIME

[] Specify the date and time format

Data Row Output Format

(4700 s s When "Specify the date and time

20 J/08/05 13:11:11.973

Output Example

format" is selected, the data format
of date column can be changed.

Cancel

18. Set "Save File" as follows.

Data Storing Setting X
Breatlk >o Fie Format >o Output Data ) Output Option w [Settlng details]
— Save Destination Folder:
Please set the save destination of the file, filename and the operation of switching the file. C \S| m| Ia rWaVe Data\LOg Data
ot i }ms‘m.mmmm }III File Name Prefix: LOG
File Name Prefix LOG

Switch when the next row number (Record

The example of saving

file path |c#SimiarwaveData¥LogData¥L.0G_00000001.csv |

Set the operation of switching file

number) was exceeded
z::(w;nd:gen the next row number (Record number) was [Row] (1 - 36000) . 1 000

Upper bound number of saving files (Delete the old file
A e BT I S s e ez ) 100:< [Number] (1 -6000)

Upper bound number if saving files: 100

[] Execute any program after switching file
* = 19. Click the [OK] button.
o 18. set!

* Inthe program ters is 127 respectively. (Include extension)
The reserved word <FILE>(output file path in File Saving) in the argument can be set.
Please enclose with ™ when single-byte space is outputted as string in argument.

19. Click!

T Tt - 20. set "Data Distribution" to "Do not execute".

= ‘ 21. Click the [OK] button.

Data Logging Flow Setting

Please add processes to the list:and set processing contents.
Execute the Process Flow according to the order of the lst.
Amaximum of 4 processes can be executed in one flow.

No. Process Type Function Type Process Name Detaied Setting  Data Storing Data Distribution
» 1 |DataColecton |- Data Colection | Afeady Set Execute Do not execute

Data Modification |No Processing

20. set!

21. Click!
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L 22. Click the [Apply] button.

o Edt Vew Doonostcs Heb

5 5 Reskoms Fow Managar Paramater,

(@)

8 0ata Logong Fow settng

Data Logaing Flows  rocess Fow hich s amed at sawing daa o fe.
& B Torget Devee settng Plase pess 4] button aftr selectingbank ow when Data Logoig How Setng was added 1 the new.
et Plsse pess (Edil

% Common setthg
% Operaton satng

Nuroar of et Hodcaton Procasees

( ] o | o | Y
= -

23. Click the [Yes] button.

Real-time Flow Designer

operation.
- If the Operation Status of Real-time Flow Manager is RUN, change it
to STOP.

- Overwrite the current Real-time Flow Manager Parameter.

f To apply the Real-time Flow Manager Parameter, perform the following

If you keep the current Real-time Flow Manager Parameter, save the
setting file with the following procedure.

1. Cancel execution of writing and execute [Save in File] to save the
current setting.

2. Execute [Cancel Edit] to restore the last applied Real-time Flow
Manager Parameter.

3. Execute [Save in File] to save the restored setting.

Do you want to apply the parameter?

| 23. Click! I-}
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Data logging execution

Execute logging with the settings configured in Real-time Flow Designer.

1. Click [Diagnostics] = [Real-time Flow Manager
Diagnostics...] from the menu of Real-time
Flow Designer.

T e e = 2. Click the [Start Operation] button.

[operating status.

5 Reaktime Flow Manager Dagnos

problem Function

Legend A Citcal A Modest D Minor

%

3. Click the [Yes] button.

Real-time Flow Designer

/. Change the Operating Status of Real-time Flow Manager to RUN.
/1\ ¥ Real-time Flow Manager Parameter is written during STOP, the
© parameter written will be reflected in the Real-time Flow Manager by
changing to the RUN state.
Do you want to continue?

3. Click!

%
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4. Check that "Operating Status" is set to RUN
and that the file is created in the save
destination folder set in the data logging flow.

Real-time Flow Manager Diagnostics x

ek Vi S x 5. Whenthe required number of files has been
— created, click the [Stop Operation] button in
"Operating Status" to stop creating files.

 Reaktme Flow Manager Diagnor|
Operation Diagnoss
5 Process Flow Dignostics
Data Logging Fow
oata
Device Access D

=) 8, Click!

—

Legend A Gitical A dodest N Minor

Fle Saving EventLog

6. Inthis training, perform analysis and diagnosis
using the logging data prepared in advance.

Copy the reference waveform file in the
SimilarWave_Logging folder to the save
destination folder
(C:\SimilarWaveData\LogData) and overwrite
it.

In the actual operation, determine the number of required files before logging.

The minimum number of records is as follows:

« To satisfy the restrictions of the waveform learning function: Records should be more than four times of the
unit waveform width and temporally consecutive in one or more sections.

» To enable the minimum diagnosis operation: Records in which the basic cycle of a reference waveform is
four cycles or more and temporally consecutive in one or more sections.

» To enable the practical operation: Records in which the basic cycle of a reference waveform is 16 cycles or
more and temporally consecutive in one or more sections.
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5.3 Data Analysis

This section describes the procedure for creating a diagnosis criterion (reference waveform learning data) for an inspection
waveform used for data diagnosis based on the data collected in the data logging flow.

Creating reference waveform learning data

Operation overview in waveform learning

The following describes the operation overview in waveform learning.

The waveform (partial waveform) corresponding to the number of records in the unit waveform width is extracted from the
reference waveform included in the learning period, shifting one record at a time, to generate a partial waveform group.

The partial waveform group is used as an index to see how similar a waveform is to the inspection waveform during the data
diagnosis flow.

Detailed operation in waveform learning is as follows:

@ Import a waveform for the period specified as the learning period.

O Analyze and learn the shape of the waveform (partial waveform) for the number of records specified in the unit waveform
width.

© Repeat O for each record (collection cycle).

O The analysis ends when all partial waveforms included in a learning period have been learned and all partial waveforms
have been saved in a reference waveform learning data file.

Learning
period >

Collection 4
period

Partial
waveform

group
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Creation setting of reference waveform learning data

Operating procedure

H’ . 0y 1. From Windows® start = [Mitsubishi Electric Edgecross
-9 Software] = [Real-time Data Analyzer], double-click

4[] < Local Disk (G » Mitsubishi Electric Edgecross Software » RDA » Shortcut v| o] | sesrchshorteut »
A Name ° Dstemodiied  Type Size Simi it
> A Quksces [Similar Wave Recognition Tool].
© B ek P Execution and Monitoring - Similar Wave .. 2/12/20192:18PM  Shortcut 2KB
F B8 RDA_Language-Switching 212/2019218PM  Shortcut 3KB
> & mepc il - 2/12/20192:18PM  Shortcut 2K8
v B ThisPC 2/12/20192:18PM  Shorteut 2k8
> I Desktop

> [ Documents
> § Downloads
5 b Music
> [ Pictures

> @ Videos .
e 1. Double-click! E=

2. When Similar Waveform Recognition Tool is started,
Similar Waveform Recognition Teol - Real-Time Data Analyzer - X
o @i L click the [Creation of Reference Waveform Learning

Please make the following settings to execute Simiar Waveform Recognition.

1. Creation of Reference Waveform Learning Data Data] button.

Please create Reference Waveform Leamning Data to be used for Similar Waveform Recognition.
* Leaming - Simiar Waveform Recognition Tool - Real-Time Data Anahyzer is ctarted separately.
reation of Reference Waveform Leaming Data

2. Operation Settings

Please make settings concerning publishing data to be subjeflled to Simiar Waveform Recognition.

Please specify the created Reference Waveform Learning Data to make the settings to execute Simiar Waveform Recognition.

Operation Settings ‘

3. Execution/Monitoring

Please execute Simiar Vaveform Recognition. You can monitor the execution status.
* Execution/Monitering - Simiar Waveform Recegnition Tool - Real-Time Data Analyzer is started separately.

Execution/Monitoring ‘
) .
3. Select a blank row in "Creation of Reference Waveform
[ Learning - Similar Waveform Recognition Tool - Resl-Time Data Analyzer x -
H " H " - "
T ——— Learning Data" and click "Not specified.”.
Please make the setting of Reference Waveform Leamning Data to be created.
Depending on the settings and Reference Waveform Data amount,
it may take a few hours to a few days to create data.
No. | Fie Name Generation target setting ~
Pl Not specified.
2 Not splcified.
3 Not, .
4 Not soficified.
5 e S
6 .
: 3. Click!
8 E
9 Not specified.
10 Not specified.
11 Not specified.
12 Not specified.
13 Not specified.
14 Mot specified.
15 Not specified.
16 Not specified. e
Delete Start creation.
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Reference Waveform Learning Data File Creation setting No. [1] X

Folder to save the Reference Waveform File

Please specify the folder where the Reference Waveform Fie is saved.
Reference Waveform

Please specify the Reference Waveform Data with the Data No. in the Reference Waveform file.
220
Reference Waveform Learning Data output file path

Please spedify the output folder path and file name of Reference Waveform Leaming Data to be created.

Output folder | <[]

Fie Name | LeamingDatant |
Generation target setting Target of aeation v
Satting of Refarence Waveform Learning Data creation

Please sat the parameters to adjust the Reference \Waveform Learning oparation.
When 3 larger value is set to the parameters, the accuracy Is increased, but tme taken for waveform leaming s increased.

Learning period

Please specfy the period to leam the Reference Waveform with time usng the top record of the Reference Waveform
as a base point.
The waveforms recorded after the leaming period are out of the learing targets and discarded.

a0

Unit waveform width

When executing 2 Simiarity Diagnoss, please specify the range to reference Target Waveforms with the number of
records.A value almost equivalent to the result obtaining from drect comparisan between the reference range of

inspection waveforms and the reference waveform is a Diagnosis Result.
Record (10 - 1000)

Folder to save the Reference Waveform File

Please specty the folder where the Reference Waveform Fle is

|csimiarwaveDatakLogbata 5_ C| |Ck!

Reference Waveform

cify the Beferency b No. in the Reference Waveform file.
Set!

Please

%

Reference Waveform Learning Data output file path

Please speciy the output folder path and fie name of Reference Waveform Leaming Data to be created.

Output folder =

S— oata =i

File Name |LeamingDatan1 |

Generation target setting Target of creation v

7y

7. Set!

Vv

4.

5.

Pointp

7.

Point >

The "Reference Waveform Learning Data File Creation
setting" window is displayed.

Click the [...] button in "Folder to save the Reference
Waveform File" and select
"C:\SimilarWaveData\LogData".

In "Reference Waveform", set the waveform data
column of the logged CSV file as follows.
[Setting details]

Data No.: 3

For the data No., check the logged CSV file
and specify the column that contains the
current value to be diagnosed.

Set "Reference Waveform Learning Data output file
path" as follows.

[Setting details]

Output folder:
C:\SimilarWaveData\AnalyzeData\WaveformData
File Name: LearningData01

Generation target setting: Target of creation

To set only the reference waveform learning
data, select "Out of target of creation”.
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Setting of Reference Waveform Learning Data creation

Please set the parameters to adjust the Reference Waveform Leamning operation.
When 2 farger value is set to the parameters, the accuracy is increased, but time taken for waveform leaming is increased.

Please specify the period to learn the Reference Waveform with time using the top fecord of the Reference Waveform

a5 2 base pont.
The waveforms recorded after the leaming period are out of the leaming targets anfl discarded.

-0
— 8. Set!

When executing a Simiarity Diagnosis, please speciy the range to reference Target f/aveforms
records.A value aimost equivalent to the result obtaining from direct comparison betffeen the reference range of

inspection waveforms and the reference waveform is a Diagnosis Result.
I 0K I Cancel

Record (10 - 1000)

9. Click!

1 Learning - Similar Waveform Recognition Tool - Real-Time Data Analyzer X

Creation of Reference Waveform Learning Data

Please make the setting of Reference Waveform Leaming Data to be created.
Depending on the settings and Reference Waveform Data amount,
it may take a few hours to a few days to create data.

No. | File Name
LeamningData0l

Creation setting |~
1 Spedified.

2 Hot specified.
3 Hot specified.
4 Hot specified.
5 Hot specified.
6

7

8

9

Generation target setting
Generation target

Hot specified.

| Not specified. |
| Not specified. |
| Not specified. |

12 10. Click!

Not specified.
Not specified.
Not specified. v
e peciied. 1V

I Start creation. Close

Similar Waveform Recognition Tool - Real-Time Data Analyzer

Creation of Reference Waveform Learning Data will be started.

! Depending on the settings and Reference Waveform Data amount,
it may take a few hours to a few days to create data.
Do you want to continue?

11. Click!

Set "Learning period" and "Unit waveform width" as
follows.

[Setting details]

Learning period: 1 Time

Unit waveform width: 100

Click the [OK] button.

10. Click the [Start creation.] button.

11. Click the [Yes] button.
The reference waveform learning data

"LearningData01.dspr" is created in the output destination
folder (C:\SimilarWaveData\AnalyzeData\WaveformData).
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12. When the reference waveform learning data is created,
click the [Close] button.

Learning - Similar Waveform Recognition Tool - Real-Time Data Analyzer
Creation of Reference Waveform Learning Data 1 (1/1 files)

Creation s completed

100/100

* Since the remaining time is an estimate,
it may change during processing.

= Start of Creation of Reference Waveform Leaming Data ==
Creation of Reference Waveform Learning Data 1 starts.

Completion of creation of Reference Waveform Learning Data 1

Creation is completed.

= End of creation of Reference Waveform Learning Data; Successful: 1 Failed: 0 Waming: 0

12. Click!

13. Click the [Close] button.

[ Learning - Similar Waveform Recognition Tool - Real-Time Data Analyzer x

Creation of Reference Waveform Learning Data

Please make the setting of Reference Waveform Leaming Data to be created.
Depending on the settings and Reference Waveform Data amount,
it may take a few hours to a few days to create data.

Ho. | File Name Generation target setting Creation setting | *
1 |LearningData01 Generation target Spedified.

2 | Not specfied. |
3 Not specified.

4 Not specified.

5 Not specified.
6

7

8

9

»

Not specified.
Not specified.
Not specified.
| Mot speciied. |
10 ot specified.
11 Not specified.
12 Not specified.
13 Not specified.
14 Not specified.
Not specified.
Mot specified.

13. Click! I e

B
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5.4 Data Diagnosis

The data diagnosis function monitors the inspection waveform input from Real-time Flow Manager and notifies Real-time Flow
Manager of the number of waveforms that differ from the reference waveform (the similarity score is lower than the threshold)
and the difference from the similarity score threshold.

The inspection waveform can be displayed in real time by connecting GX LogViewer.

In addition, the diagnosed inspection waveform and diagnosis result data can be saved in a file (the diagnosis result file can
be output) and the diagnosis status can be checked after the diagnosis

Point;3

» GX LogViewer is installed at the same time when installing Real-time Data Analyzer.

» When the load on an industrial personal computer is high, the limit of the processing performance may be
exceeded and the similarity diagnosis may stop. Before starting an actual operation, monitor the load of the
industrial personal computer and check that a similarity diagnosis does not stop by referring to the following.

L[] Real-time Data Analyzer User's Manual

Data diagnosis flow setting (creating a publishing data definition
file)

Create a publishing data definition file with Real-time Flow Designer.

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.

3. Click!

PP — < 4. Select "LoggingFlow01" and click the [=] button.

The setting of moving Data Logging Flow to Data D

Please move to the list of move destination after selecting the Flow as move target.

Data Logging Flow Data Diagnosis Flow
maximum 8 flow) (maximum 4 flow)

7y

4. Click!

Vv

LoggngFlowa1

Cancel
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Move Process Flow

Data Logging Flow
(maximum 8 flow)

The setting of moving Data Logging Flow to Data Diagnesis Flow

Please move to the list of move destination after selecting the Flow as move target.

Data Diagnasis Flow
maximum 4 flow’

~LoggingFlow01

Cancel the
‘maovement

5. Click!

Cancel

& Reattime Flow Deigner

@ 9 Taret Device ettng
a

- o x
Fle  Edr Ve dagnostics  Heb.
3 Resbme Fow Maragr poramecr
= A Process Fow sattng Data iagnoss Fow Setong st @) rome
53 v Loga riow e

% operaton settng
% 08 Comnecton Common et

6. Click! ¥

Discard Edt

o | [=

%

Data Diagnosis Flow Setting No. [1]

Setting Name  [LoggngFlow01

Comment [

Data Diagnosis Flow Setting

Execute the Process Flow according to the order of the list.

No. Process Type Function Type Process Name  Detailed Setting ouiiiiielih

» 1 DataColecton |- Data Collection | Akeady Set
2 | Data Modffication | No Processing —
3 Data Diagnosis No Processing
4 |Feedback o processing

5. Click the [OK] button.

The flow set in the data logging flow is moved to the
data diagnosis flow.

6. Click the [Edit] button.

7.

The "Data Diagnosis Flow Setting" window is displayed.

Select "Do not execute" for "Data Storing" of data
collection.

Data storing and data distribution can be
executed up to twice in each flow to maintain
data that flows between processes.
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Data Diagnosis Flow Setting No. [1]

< 8. select "Edge Application Diagnosis (MQTT)" for
e }”‘" "Function Type" of data diagnosis.

Execute the Process Flow according to the order of the list.

9. Click "Not Set" in "Detailed Setting".

No. | ProcessType Function Type, Process Name _Detaied Setting _ Data Storing____Data Distrbution
1 |Data Colection |- Data Colection | Already Set || Do not execute | Do not execute
2 |Data Modfication |

» 3 |pataDiagnoss llEdge Application Diagnoss (MQTTH Edge Appicati. Not Set not execute || Do not execute
4 | Feedback 'Not executable

8. Select! 9.Click!

=
= =1

Edge Application Diagnosis Setting

= 10. When the "Edge Application Diagnosis Setting" window
is displayed, set as follows.

DesEratoEE [Setting details]

t@%w:wf}m;w 1 Host Name: localhost

1

| Destination ) Outwle) pefnacs > Remats l

Port Number 1883

11. Click the [Next] button.

[ Specify userauthentication inf

ot ame 10. Set!

Password

[ Enerypt communication

Authentication B
Server authentication
method

Certificate

athorty cenicate |

[ Specify the client ID

* Please specify only when using unique client|

11.Click!

v

[l e | T ] e

Edge Application Diagnosis Setting

- 12. Select the checkbox in the "Output” column and click
the [Next] button.

Output Data Setting

Please setup the data for MQTT delivery
The selected data is subject to the Publishing Data Definition File output.

Output Name Data Type
CurrentValue | REAL

Cancel All

‘{- Backto

I|* Next ‘I ‘ O H Cancel ‘

v
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Edge Application Diagnos

sis Setting

5
\ Defintion Response
© Destination )@ Output Data i Re

[ule the Ed

Please set the Edge application us)

Publishing Data Definition Setting

ing the Publishing Data Definition Fie.

Publishing Data Definition File
output

13. Click!

e

Cancel

)

14. Click!

Edge Application Diagnosis Setting

© Desnaton )0 Output Data

Response
Data

Publishing Data Definition Setting

Please set the Edge application using the Publishing Data Definition File.
0] Confim existence of the Edge application at the time of delivery.

15. Click!

13. Click the [Publishing Data Definition File output] button.
Point}S

To detect a stop of similarity diagnosis with
Real-time Flow Manager, select "Confirm

existence of the edge application at the time
of delivery".

14. When the "Save Publishing Data Definition File" window
is displayed, select the following folder and output
"LoggingFlow01_Edge Application Diagnosis
(MQTT).json".

[Output destination folder]
C:\SimilarWaveData\LogData\Config

15. When the window is returned to the "Edge Application
Diagnosis Setting" window, click the [Next] button.
When the window with the "Response Data" tab is
displayed, the setting is temporarily completed. Leave

this window open and proceed to the publishing data
setting.
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Publishing data setting

Set the diagnosis target data to be published to Similar Waveform Recognition Tool.

1. Clickthe [Publishing Data Setting] button of Similar
8 similar Waveform Recognition Tool - Real-Time Data Analyzer - X

fe Ooton ey Waveform Recognition Tool.

Please make the following Settings to execute Simiar Waveform Recognition.

1. Creation of Reference Waveform Learning Data

Please create Reference Waveform Learning Data to be used for Similar Waveform Recognition.
* Leaming - Simiar Waveform Recognition Tool - Reak-Time Data Analyzer is started separately.

@ Creation of Reference Waveform Leaming Data ‘

2. Operation Settings

Please make settings concemning publishing data to be subjected to Simiar Waveform Recognition.

S
IO s

Please specify the created Reference Waveform Leammg‘ make the settings to execute Similar Waveform Recognition.

3. Execution/ Monitoring

Please execute Simitar Waveform Recognition. You can monitor the execution status.
itoring - Sirmitar Waveform ion Tool - Reak-Time Data Analyzer s started separately.

Execution/Monitoring ‘
P ——— - 2. Select a blank row in "Publishing Data Setting List" and

H n H n
click "Not specified.".
Please make settings conceming publishing data to be subjected to Simier Wavaform
Recognition.

No. | Setting name Publishing Data Settin.
3 Not specified.

W oN e
z
=

2. Click!

3. Click the [Read file] button and select
Publishing Data Setting No.[1]

pare—— "C:\SimilarWaveData\LogData\Config\LoggingFlow01_

AL Edge Application Diagnosis (MQTT).json" in the
settngrame [ ]
’ displayed file selection dialog.

Publishing data definition

X

Please read the publishing data definition file.

Diagnosis execution cycle [Record] (1 to 500)

I T

Vv
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4. Click the [Publishing data list] button.

Publishing Data Setting No.[1] X

Setting name

Please enter the setting name.

Setting name |LoggingFlow01_Edge Application Dit
Publishing data definition

Please read the publishing data definition file.

The data delivered in the selected publishing data definition file is as follows.
Publishing data list I

Diagnosis execution cycle settin

For publishing data of thg.aalackat ™ dofinition file
Please set the cycle i
Diagnosis executiof 4. CI'Ck' to 500)
(e ] [FeeT] [Memea]
5. Check that the data set in Real-time Flow Designer is
Publiching data list x

displayed and click the [Close] button.

Publishing data list

The data to be published is as follows.

6. set "Diagnosis execution cycle" as follows.
p—— [Setting details]

FEm iR Diagnosis execution cycle: 5
SEETY T
7. Click the [OK] button.

Publishing data definition

X

Publishing Data Setting No.[1]

Please read the publishing data definition file.

The data delivered in 1 definition file is as follows.
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8. Check that "Publishing Data Setting" is set to
"Specified." and click the [Close] button.

Publishing Data Setting List X

Publishing Data Setting List
Please make settings concerning publshing data to be subjected to Simiar Waveform

Recognition.
» 1 |LogaingFlow01_Edge Appiccation Dgnoss (MQTT) Spectied.
o E
3 Not specfied.
4 Not specified.

8. Click!

Operation setting
Configure the operation setting for similarity diagnosis with Similar Waveform Recognition Tool.
T ——————————— — - 1. Click the [Operation Settings] button of Similar

Fe opton e Waveform Recognition Tool.

Please make the folowing settings to execute Simitar Waveform Recognition.

1. Creation of Reference Waveform Learning Data

Please create Reference Waveform Learning Data to be used for Simiar Waveform Recognition.
* Learning - Simiar Waveform Recognition Tool - Reak-Time Data Analyzer is started separately.

@ Creation of Referance Waveform Learning Data ‘

1. Click!

Please specify the created Reference Waveform Laammg* make the settings to execute Simiar Waveform Recognition.

Operation Settings

2. Operation Settings

Please make settings conceming publshin) orm Recognition.

3. Execution/ Monitoring

Please execute Similar Waveform Recognition. You can monitor the execution status.

* Exec - Similar Waveform Tool - Real-Time Data Analyzer is started separately.
Execution/Monttoring ‘

2. Click "Not specified." in the operation settings.

Operation Settings x

Operation Settings

Please make the operation settings of Simiiar Waveform Recognition.

The setting change applied during execution of Similar Waveform Recognition is applied at the time when the operation is resumed.
No. Setting name Operation target upon execution Publishing Data Setting Name ~
v 1 )t soecied. ]

2 o
3 Not,

4 N

s =

6 .

: 2. Click!
8

9 Not specified.
10 Not specified.
11 Not specified.
12 Not specified.
13 Not specified.
14 Not specified.
15 Not specified.
16 Not specified. v
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Operation Settings
Please make the operation settings of Similar Waveform Recognition.

The setting change applied during execution of Simiar Waveform Recognition s applied at the time when the

operation s resumed.

[settingo1

opemtonger |

Setting name
Runtime behavior target setting
Reference Waveform Leaming Data Fle |C:#SmiarwaveData¥AnalyzeDataswaveformData¥eamingDatao .« [ |

7y

3.

Set "Operation Settings" as follows.

[Setting details]

Setting name: Setting01

Runtime behavior target setting: Operation target
Reference Waveform Learning Data File:
C:\SimilarWaveData\AnalyzeData\WaveformData\Learn

3. Set! ingData01.dspr
= 4. set"/O setting" as follows.
Publshing Data Setting Name LoggingFlow?1_Edge Appication Disgrosis (MOTT) v [Settlng details]
S L * El‘ Publishing Data Setting Name: LoggingFlow01_Edge
Application Diagnosis (MQTT)
4. Set! 5. Click! _
5. Click the [...] button of "Input Data Name".
PR » 6. Select the name of data to be diagnosed and click the
ublishing data list
Publishing data list [OK] button.
Please select the publishing data definition to be input.
NO. gy Dt name Data type
| ] I urrentValue REAL
6. Click!
0K Cancel
e 7. Setthe following.
Publshing Data Setting Name |LoggingFlowd1_Edge Appiication Diagnosis (MQTT) v [Settlng details]
[:L’::?:::T; };ES; 7. Set! ig Output Data Name: SimilarityDifference
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Operation Setting No. [1] X

‘Operation Settings

Please make the operation settings of Simiar Waveform Recognition.
The setting change applied during execution of Simiar Waveform Recognition is applied at the time when the
operation is resumed.

Setting name [sectingo1 |
Runtime behavior target setting Operation target -
Reference Waveform Leaming Data File | Yete Data¥LearningDatall. ""Il

publshing Data Setting Name LogainaFe T eoaeer canen Daagnoss (MQTT) v
Input Data Name [currentvaiue 1]
Output Data Name SimilarityDifference
Detection sensitivity

1 (Low) 2 3 4 (Recommended) 5 6 (High)

I Diagnosis Result file saving setting

Output Settings [only dference condition M
Numeric representation | Decimal representation v\

Nurmber of digits after decimal point

oo 0-19
Switched when the folowing number of rows (records) & exceeded.

[Row] (1 - 36000)
[Number] (1 - 6000)]

[c#SimiartavaData_AnalyzeData+Result | []

Max. number of save fles (when exceeded, the oldest fie i deleted.)

Save destination folder

Prefix of file name [Resutt ‘

Resule_00000001.csv

9. Click! =

Example of save file path  |C¥

Cancel

%

Operation Settings x

Operation Settings

Please make the aperation settings of Simiar Waveform Recognition.
The setting change applied during execution of Simiar Waveform Recognition is appled at the time when the operation is resumed.

No. | Setting name Operation target upon execution  Publihing Data Setting Name  Operation Settings 2
» 1| Settingdl Operation target. LoggingFlow01_Edge Applicati... Speciied.
2 Not specffied.
3 Not specffied.
4 Not specfied.
5 Not specfied.
6 Not specfied.
7 Not spectfied.
8 Not specfied.
9 Not specfied.
10 Not specied.
11 Not spectfied.
12 Not specfied.
13 Not specfied.
14 Not specfied.
15 Not spectfied.
16

Response data definition file output

10. Click!

%

Sirilar Waveform Recognition Tool - Real-Time Data Analyzer X

Close.

o Successful output of response data definition file.

l I

11. Click!

%

Set "Detection sensitivity" and "Diagnosis Result file
saving setting" as follows.

[Setting details]

Detection sensitivity: 1

Output Settings: Only difference condition

Numeric representation: Decimal representation
Number of digits after decimal point: 3

Switched when the following number of rows (records)
is exceeded.: 2000

Max. number of save files: 100

Save destination folder:
C:\SimilarWaveData\AnalyzeData\Result

Prefix of file name: Result

Click the [OK] button.

10. Click the [Response data definition file output] button.
In the displayed file selection dialog, select
C:\SimilarWaveData\AnalyzeData\Config as the output
destination folder and click the [OK] button.

71. Click the [OK] button.
The response data definition file "LoggingFlow01_Edge

Application Diagnosis (MQTT)_Outputdata.json” is created.
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Operation Settings

Please make the operation settings of Similar Waveform Recognition.

The setting change applied during execution of Similar Waveform Recognition is applied at the time when the operation is resumed.
No. Setting name Operation target upon execution Publishing Data Setting Name Operation Settings ~
» 1 |Setting0l Operation target LoggingFlow01_Edge Applicati... Specified.

2 Not specified.
3 Not specified.
4 Not specified.
5 Not specified.
6 Not specified.
7 Not specified.
8 Not specified.
9 Not specified.
10 Not specified.
11 Not specified.
12 Not specified.
13 Not specified.
14 Not spedified.
15 Not spedified.
16 Not specified. v
Delete data definition fie output
12. Click!

12. Click the [Close] button.

Data diagnosis flow setting (reading a response data definition
file)

Operating procedure

Edge Application

3 AP ko |

Setting of Response Data

Please get the Response Data definition information as output data from the Response Data Definition File.

Get Response Data defintion I

Output Data Setting

No. Output Data Data type Length

Real-time Flow Designer X
Acquisition of the Response Data definition information has been
completed.

Please confirm the details of acquisition as it may have made the
following changes when obtaining definition information

- [dats name] that contained prohibited characters () or duplicated has
been changed to the name "Outpuboo".
** (comma)," (single-byte space) “and control characters

3. Click!

%

Read a response data definition file with Real-time Flow Designer.

3.

Click the [Get Response Data definition] button of
[Response Data] tab in the edge application diagnosis
setting.

Select the response data definition file
(LoggingFlow01_Edge Application Diagnosis
(MQTT)_Outputdata.json) stored in the folder
C:\SimilarwaveData\AnalyzeData\Config.

Click the [OK] button.
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Edge Application Diagnosis Setting

- 4. When the response data definition file has been read

successfully, the output data will be displayed. Click the
e T———————— [OK] button.

Length Output Data Setting Name A
T
0

0 SimiariyDifference.

© pestnation >o output Data >o Dot

4. Click! o || o
Feedback setting

The feedback from Similar Waveform Recognition Tool is published to Real-time Flow Manager via the MQTT broker.

Configure the setting of the feedback to be performed based on the result of the data diagnosis process with Real-time Flow
Designer.

- Operating procedure

Data Diagnosis Flow Setting No. [1] x 1 "

In the "Data Diagnosis Flow Setting" window of Real-
Sl }mk’w ‘ ‘ time Flow Designer, select "Post-Diagnosis Feedback"

Data Diagnosis Flow Setting

n 1 "
for "Function Type" of feedback.
Please add processes to the list and set processing contents.

Execute the Process Flow according to the order of the list.

Amaximum of 6 processes can be executed in one flow.

No. Process Type  Function Type

Process Name Detailed Setting  Data Storing Data Distribution
1 |Data Colection Data Colection | _ Akeady Set || Do not execute || Do not execute
2 |Data Modffication | No Processing
3 | Data Diagnosis Edge Application Diagnosis (MOTT) | Edge Applicati.. Already Set Do not exacute | Do not execute
» 4 Feedback No Processng Not executable | Not executable

1. Select!

=] =

ot DgrosFlowSting o, 1 . 2. Click "Not Set" in "Detailed Setting".

Setting Name  [LoggingFlow01 ]

Comment [

Data Diagnosis Flow Setting

ol and
Execute the Process Flow according to the order of the list.
Amaximum of 6 processes can be executed in one flow.

No. Process Type  Function Type

Process Name Detailed Setting  Data Storing Data Distribution
1 |Data Colection |- [vata Collection || Aveady Set_|| Do not execute || Do not execute
2 | Data Modfiation |No Processing | [
3 | Data Diagnosis Edge Application Diagnosis (MQTT) |Edge Appiicati... not execute | Do not execute
» 4 |Feedback Post-Diagnoss .. Not Set executable

2. Click!

=] oo |
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Post-Diagnosis Feedback Setting

Post-Diagnosis Feedback Setting

x

Please set done after| of
The Feedback suppression period can be setup to 24 hours after exacution.
Feedback will not be executed even if the execution condition is satisfied during the execution inhibit period.

No.
»

1
2
3
4

Execute Condig Rgcerrence Period  Deterrence Period (unit) Feedback Setting

Instruction Feedback

Ty

3. Select!

Vv

Post-Diagnosis Feedback Setting

Post-Diagnosis Feedback Setting

Please set

done aft

after| of
The Feedback suppression period can be setup to 24 hours after execution.
Feedbackwill not be executed even if the execution condition is satisfied during the execution inhibit period.

o, Feedback Type Execute Condition [fExecution Frequency _Deterrence Period _Deterrence Period (unt) _Feedback Setting
» 1 |Instruction Feedback ot Set pecty Deterrence .| 1 Minute Mot Set

2

3

4

4. Click! —

\%

5. Set!

Execution condition setting (Feedback No. [1]) X
Execution condition setting
Pl oo e

Condition Convergence Type |AND Convergence v

No. Monitor Target Data type Comparison Condition  Comparison Target  Data type
» 1 |[DIAGNOSISJEdge... REAL <

3

a

6. Click! [ o | e

3. Inthe post-diagnosis feedback setting window, select
"Instruction Feedback" for "Feedback Type".

4. Click "Not Set" in "Execute Condition".

5. set "Execution condition setting" as follows.
[Setting details]
Condition Convergence Type: AND Convergence
Monitor Target: Data diagnosis result = Edge
application diagnosis (MQTT) = Similarity difference
Comparison Condition: <
Comparison Target: Constant = [REAL]

Enter 0 as a real number value.

6. Click the [OK] button.
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Point}3

In this setting, the execution condition is met when the similarity score is lower than the similarity score
threshold (diagnosis result is different).

Similarity score

M Abnormal
Threshold

Similarity difference /\L\/

Feedback execution
(When the value is 0)

When a value larger than 0 is entered as the real number value to be compared, feedback is executed before
the similarity score reaches the similarity score threshold.

Similarity score

M Abnormal
Threshold /

Similarity difference

%

Feedback executlon
(When the value is larger than 0)

Click " Set"in" db Setting"
P = 7. lick "Not Set" in "Feedback Setting".
Post-Diagnosis Feedback Setting
Please set. done after | of
The Feedback suppression period can be set up to 24 hours after execution.
Feedback will not be executed even if the execution condition is satisfie
—

No. Feedback Type Execute Condition  Execut] 7 CI k' Feedback Setting
» 1 |Instruction Feedback Already Set Speciy - ICK! Not Set.

2

2 | |
*

®

When the "Instruction Feedback Setting" window is
displayed, configure the instruction target as follows.

o — [Setting details]

o Data Name: DifferentState
Location (top): MO

—_— — — Data Type: BOOL

— - —_— Setting Value: Constant = [INT]

&

Enter 1 as an integer value.

structon target.

8. set! 9. Click the [OK] button.

= A
9. Click!

v
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Post-Diagnosis Feedback Setting X
Po: gnosis Feedback Setting
Please set
‘The Feedback suppression period can be set up to 24 hours after execution.
Feedback will not be executed even if period.
No. Feedback Type Execute Condition Execution Frequency Deterrence Period  Deterrence Period (unit) Feedback Setting
» 1 |Instruction Feedback Already Set Specify Deterrence ... |1 Minute Already Set
2
3
4
10. Click! o || o
Data Diagnosis Flow Setting No. [1] x
Setting Name [ LoggngFlow1, |
Comment [ |
Data Diagnosis Flow Setting
Please add processes to the list and set processing contents.
Execute the Process Flow according to the order of the list.
A maximum of 6 processes can be executed in one flow.
Mo. Process Type Function Type Process Name  Detailed Setting  Data Storing Data Distribution
1 |Data Collection Data Collection Already Set Do not execute | Do not execute
2 |Data Modifiation |No Processing
3 |Data Diagnosis Edge Application Diagnosis (MQTT) | Edge Applicati... Already Set Do not execute | Do not execute
» 4 |Feedback Post-Diagnosis Feedback Post-Diagnosis ... Already Set Not executable | Not executable

11. Click!

&l Res e Flow Desigs

Ho ER_ vew Dagnosics heb

o x

= Resktims P Mnage Paamater

oata Loggng Fow Settng

= 9 Taget pewke sectng
[

= % Common Settng
% Operaton settng

@ ]

.

y
Ploasepress [E0t] butto after selecng  blank w10 3dd  hew Data Diagnosis Fiow Setng.
Plasepress <41 b

e

Ve of Do Nodficsion Procesees

Number of Dats Dagross Processes

12. Click!

A

Real-time Flow Designer

To apply the Real-time Flow Manager Parameter, perform the following
operation.

- If the Operation Status of Real-time Flow Manager is RUN, change it
to STOP.

- Overwrite the current Real-time Flow Manager Parameter,

If you keep the current Rezl-time Flow Manager Parameter, save the
setting file with the following procedure.

1. Cancel execution of writing and execute [Save in File] to save the
current setting.

2. Execute [Cancel Edit] to restore the last applied Real-time Flow
Manager Parameter.

3. Execute [Save in File] to save the restored setting.

De you want to apply the parameter?

13. Click!

10. Click the [OK] button.

11. Click the [OK] button.

12. Click the [Apply] button.

13. When the caution dialog shown on the left is displayed,
click the [Yes] button.
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Executing data diagnosis

Execute the data diagnosis flow with the settings configured in Real-time Flow Designer.

1. Click [Diagnostics] => [Real-time Flow Manager
Diagnostics...] from the menu of Real-time Flow
Designer.

it operate the Data Logoing Flow stting o create necessary logoingflesfor Data Analysi.

1. Click! |--»- e

R

o F 2 F

The descrption of the tem where the urs

Discard Edit 2oply Bt

%

o g i x 2. Click the [Start Operation] button.

Oeraing staus Jrionitorsatus ==————
[ | sos e

5 Reaktime Flow Manager Diagnos|
Operation Diagnoss
B Process Fow Dagnostics

—

2.Cl

—

Legend A critical A vodest D minor

%

3. Clickthe [Yes] button.

Real-time Flow Designer

Change the Operating Status of Real-time Flow Manager to RUN.
& If Real-time Flow Manager Parameter is written during STOP, the

parameter written will be reflected in the Real-time Flow Manager by

changing to the RUN state.

Do you want to continue?

3. Click! =

v

S . 4. Check that "Operating Status" is set to RUN.
Honitor states |

iz

Error Information List

Hanager.

the screen.

“Time and Date of . Imp... EmorCode  Overvew Problem Function

Legend A Critcal A dodest D minor
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Similar waveform recognition execution

Execute Edgecross and Similar Waveform Recognition Tool and perform monitoring.
Similar waveform recognition receives data published from Edgecross through an MQTT broker and performs similarity

diagnosis.

Operating procedure

Similar Waveform Recognition Teol - Real-Time Data Analyzer -

Fle Option Hebp
Please make the following settings to execute Similar Waveform Recognition.

1. Creation of Reference Waveform Learning Data

Please create Reference Waveform Leaming Data to be used for Simitar Waveform Recognition.
* Learning - Similar Waveform Recognition Tool - Reak Time Data Analyzer is started separately.

@ Creation of Reference Waveform Leaming Data ‘

2. Operation Settings

Please make settings concermning publishing data to be subjected to Siiar Waveform Recognition.

| D Publishing Data Setting

1. Click!

3. Execution/Monitoring

Please execute Simiar Waveform Recognition. You can md he execution status.
* Execution/Monitoring - Simiar Waveform Recognition TooNgieal-Time Data Analyzer is started separately.

I Execution/Monitoring ‘I

Please specty the created Reference Waveform Learning Data to make the settings to execute Simiar Waveform Recognition.

Execution/Monitoring - Similar Waveform Recognition Tool - Real-Time Data Analyzer

Execution/Monitoring of Similar Waveform Recognition

After making the operation setting in [Simiar Waveform Recognition Tool - Reak-Time Data Analyzer],
please start the operation of Simiar Waveform Recognition.

Operation status
Stopped J stort operation [f

2. Click!

Monitor execution status Monitor waveform

No. | Setting name Diagnostic state

Detaled monitoring [ A

1

Similar Waveform Recegnition Tool - Real-Time Data Analyzer

Operation of Similar Waveform Recognition will be started with the

current settings.

Do you want to continue?

3. Click!

62

5.4 Data Diagnosis

1. Clickthe [Execution/Monitoring] button of Similar
Waveform Recognition Tool.

2. Click the [Start Operation] button.

3. Click the [Yes] button.
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4. The operation status in the "Execution/Monitoring"

Execution/Monitoring - Similar Waveform Recagnition Tool - Real-Time Dats Analyzer X
window is displayed as "Execution ongoing".
After making the operation satting in [Simiar Waveform Recognition Tool - Reak-Time Dats Analyzer], . . . . . .
please start the operation of Simiar Waveform Recognition. 5, Click "View" in "Detailed mon|tor|ng“_

4. Display!

{ Monitor execution status | Monitor waveform

Detailed monitoring

No. | Setting name Diagnostic state
» Operation target | Similarity

View

-

2

3

4

5

: 5. Click!
8

9

10
11
12
13
14
15
16 v
Close
- - - - 6. The "Similar Waveform Recognition execution status
Similar Waveform Recognition execution status detailed monitoring No. [1] x
settng e oy detailed monitoring” window is displayed.
LI ESER S The execution status of the similarity diagnosis in
The latest Anomaly start date and time
Minimum similarity score recorded date and time |2019/08/05 16:17:00.000000000 progress can be Checked .
Date and time of latest diagnosis 2019/08/05 16:17:34.900000000
Present status continuity hours 0:00:45
Statistic information
Lowest Simifarity Score
Difference condition detection count l:l
Operating time
Simirity score threshold information
Similarity score threshold 50.0
Similarity score threshold list
1 2 3 4 5 6 |
100.0 100.0 100.0 100.0 100.0
Close
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Diagnosis with waveform monitor

Display the waveform monitor with GX LogViewer.
Execution/Monitering - Similar Waveform Recognition Tool - Real-Time Data Analyzer *

Execution/Monitoring of Similar Waveform Recognition

After making the operation setting in [Simiar Waveform Recognition Tool - Rea-Time Data Analyzer],
please start the operation of Simiar Waveform Recognition.

1. Clickthe [Start GX LogViewer] button in the "Monitor
waveform" tab of the "Execution/Monitoring" window.

64

Operation status

Execution ongoing Stop Operation

Monitor execution status | Monitor waveform

Please start GX LogViewer to monitor waveforms under execution.

mﬁ Start GX LogViewer

1. Click!

&

Assistant

2. When GX LogViewer is started and the assistant

X
Ploase select the equipment The working item is chosen window is displayed, click the [Close] button.
that is logged and done
‘Show Logged DevicelLabel Status
MELSEC iQ-R Series . Displays. in historical trend graphs. the status of devices/abels
7@ forwhich cortinuous logging ortrigger logging was performed
* RCPU \_/ bythe RCPU
High Speed Data Logger Module
Analog Module: ‘Show Current Device/Label Status
Displays reattime device/label status in reattime moritor
MELSEC iQ-F Series window.
FX5CPU
MELSEC-Q Series ‘Save Logging Files to PC
Data logging files will be saved to the personal computer.
GnUDVCPU ‘The saved files ¢an be displayed in historical trend graphs.
High Speed Data Logger Module
High Speed Data Communication Module
Analog Module
MELSEC-L Series
LCPU
Analog Module:
Other
BOX Data Logger
4 Show at Startup
Thi ide lso be displ: from the .
Bt ooy 2. Click!
o e — 3. Sselect [Online] = [Similar Waveform Recognition

"

3. Select!

Monitor] from the menu of GX LogViewer.
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4. In the "Select Similar Waveform Recognition Monitor"

Select Similar Waveform Recognition Monitor x
it window, select the name of the diagnosis to be
Seect simarty diagnosics seting monitored and click the [Open] button.

12 4. Click!

o= ) oo

5. The "Similar Waveform Recognition Monitor" window is
Inspection

waveform displayed.
monitor

The waveform shown on the left is obtained by adjusting
Similarity . . .

score the upper and lower limits of the inspection waveform
monitor and the similarity score.

[Z=~ Page 66 Adjusting the upper/lower limits

Item Description
Inspection waveform monitor The input inspection waveform is displayed in real time.
Similarity score monitor The diagnosis result similarity score is displayed in real time.

6. Turn on "X100" in the ladder program and generate an

abnormal current value.
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7. Check that the abnormal waveform is displayed in the

"Similar Waveform Recognition Monitor" window.

.
Point _
When "X100" is turned on, an abnormal
current value is generated for approximately
Difference :
waveform five seconds, and then a normal current
value is automatically generated. To generate
Reference
waveform an abnormal current value again, turn on
"X100" again.
Item Description
Difference waveform The waveform diagnosed as being different from the reference waveform is displayed in unit waveform width.

Up to four difference waveforms are displayed. After that, the oldest one is deleted.

Reference waveform A snapshot (unit waveform width) of the reference waveform which is the most similar to the displayed difference
waveform is displayed.

Adjusting the upper/lower limits

When the "Similar Waveform Recognition Monitor" window is displayed, it may be difficult to check the changes of the
waveform with the default upper and lower limits of the graph.
In that case, adjust the upper and lower limits of the graph with the following procedure.

Operating procedure

1. The window with the default upper/lower limit of the
graph.

v

[ Graph Operation | GraphView Online Tool Window Help 2' Click [Graph Operation] = [Auto Adjust Upper/Lower

B Gropn Alignment F MCHC Bound] = [For Period on Window] from the menu.
Bl Graph Superimpose F8 - =k
Jump Cursor... Ctrl+G
‘ Auto Adjust Upper/Lower Bound > For Period on Window...
Edit Upper/Lower Bound F12
Change Upper/Lower Bound/Y Axis Scale in Batch... F11
Adjust Scale »
Adjust Graph Location 3 .
Adjust Font Size of Graph Legends 3 2' C“Ckl
Adjust Time Scale 3
Show Previous Graph Ctrl+Alt+ Left Arrow
Show MNext Graph Ctrl+Alt+Right Arrow
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3. Select "SimilarityScore".

[ Setting01 - Similar Waveform Recognition Monitor [

Data Name Value

3. select!

4. Click [Graph Operation] = [Edit Upper/Lower Bound]

' MELSOFT Series GX LogViewer

File View | Graph Operation | GraphView Online Tool Window Hel| frOm the menu.
S BB E Graph Alignment F7
E g ﬁ H Graph Superimpose F8
Jump Cursor... Ctrl+G
[ Setting1 1~
Auto Adjust Upper/Lower Bound [
Edit Upper/Lower Bound F12
Change Upper/Lower Boundy is Scale in Batch...  Fl1
Adjust Scale 3
Adjust Graph Location 3
Adjust Font . 3
4. Ciick!
Adjust Tim 3
Show Previous Graph Chrl+Alt+Left Arrow
Show Next Graph Ctrl+Alt+Right Arrow

5. setthe upper and lower limits as follows.
[Setting details]
Upper limit: 100
Lower limit: O

[onine. Cursor Value = 5 9464001 Cursor Tme :8/5/2019 16:3305.9500

Vv

6. The window shown on the left is obtained after
adjustment.
The values are automatically adjusted according to the
set upper limit and lower limit.
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Changing the line color

When the "Similar Waveform Recognition Monitor" window is displayed, it may be difficult to distinguish the abnormal
waveform with the default line color of the similarity score monitor.
In that case, change the line color with the following procedure.

Operating procedure

1. Right-click "SimilarityScore" in the similar waveform

[ Setting01 - Similar Waveform Recognition Monitor [Monitar : RUN]
o =

recognition monitor.

1_ CurrentValue

2. Click [Graph Properties...].

Graph Alignment
Graph Superimpose
Y, Jump Cursor...

A Multipl
Move R

Move Blue

Right-click!

Moye Red and Blue Cursors Here

Cursor Label

Auto Adjust Upper/Lower Bound ,
Edit Upper/Lower Bound

Change Upper/Lower Bound/¥ Axis Scale in Batch...
Graph Legends

Show All Graphs

Hide All Graphs

Graph Properties..

2. Click!

wW

. Change the line color.

Graph Properties X

G L 4. Click the [OK] button.

Fie: Name [ SettingD1 ]

Data Name Color and Type

Graph Area Style

Backi Color |

Trigger ON Calor rigger OEF Color

5. cilick [Graph Operation] = [Auto Adjust Upper/Lower
Bound] = [For Period on Window] from the menu.
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Checking the feedback result

Detect an abnormality with the similar waveform recognition and check that the feedback set in Real-time Flow Designer is

executed correctly.
[ Check that MO is turned on with the device/buffer memory

batch monitor of GX Works3.

Point}S

Check! * Once the device has been turned on, it will

ProgPou_3 [PRG] [LD] (Read O... EH 1[Device/Buffer Memory Batch... X

@® Devics Mame Mo - Detailed Conditions

() Buffer Memory  Linit (HEX) Address DEG

==

not turn off automatically even if the

detection status returns to normal.

Therefore, turn it off manually if necessary.

E
2
o/ o[ o| ol o o of of o of «
aa|'e| sl a5 e85 5«
ol al o] a[ s o s o of =
MR EE R
aa|'e| sl a5 e8] 5| o @
o o o| ol o o oo o of &
oo o| el o] ol o of w
P = o NS S ) N S =
MRS

R EEEEE

« At the production site, the device can be
assigned to an alarm or lamp to notify of an
error and be used for preventive
maintenance.

5 EXERCISE 1 ANALYSIS AND DIAGNOSIS WITH SIMILAR WAVEFORM RECOGNITION
5.4 Data Diagnosis 69



6 EXERCISE 2 ANALYSIS AND DIAGNOSIS WITH
SPC

SPC perform data logging using the SLMP data collector from the CPU module and creates SPC rules diagnosis rules. Data
input in real time is diagnosed according to SPC rules, and feedback is executed when an abnormality is detected.

"Page 17 Operation overview" describes that the operation is divided into three phases of data logging, data analysis, and
data diagnosis. Each phase is data communication between devices and applications as shown below.

Data analysis Data diagnosis

Statistic Diagnosis Tool Edge application
(Simple diagnosis: SPC)

-
Accumulated
data
Edgecross

' Data loggin

N gging Real-time Flow Manager Basic Software
|

: I SLMP Data collector

Feedback
| Collected data
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6.1 Overview of Real-time Statistic Diagnosis Tool

Real-time Statistic Diagnosis Tool is an edge application that analyzes and diagnoses CSV file data output by Real-time Flow

Manager using statistical methods and multivariate analysis.

Real-time Statistic Diagnosis Tool can mainly perform the following operations.

* Read a CSYV file, analyze the data in the CSV file, and create diagnosis rules.

» Perform diagnosis based on the set rule, and when an abnormality is detected, notify the abnormality by outputting the
response data file or displaying a pop-up on the screen.

Software components

Real-time Statistic Diagnosis Tool consists of the following software.

Software Description
Reader Reads a CSV file output to a specified folder and registers it to the internal database.
Analyzer Analyzes and diagnoses the data in the internal database registered by Reader.
Monitor Diagnoses whether Analyzer has detected an abnormality.
After a diagnosis, the detection result is displayed on the screen and a response data file is output.

The operation flow of each software when working with Real-time Flow Manager is as follows.

Real-time Statistic Diagnosis Tool

/@
(2}

N | —]
) X‘ \ 4

Real-time Flow Manager

@ Real-time Flow Manager outputs the data collected in a production site to a specified folder as a CSV file.

O Reader reads the CSV file and registers it to the internal database of Real-time Statistic Diagnosis Tool.

© Analyzer references the data registered in the internal database.

O A user analyzes the data offline and set collection data to be diagnosed and diagnosis rules by using Analyzer.

© Analyzer starts a diagnosis according to the set diagnosis rule.

@ When an abnormality is detected, Analyzer registers the abnormality to the internal database.

@ Monitor monitors whether Analyzer has registered an abnormality to the internal database, then outputs a response data
file to a specified folder when the registration of an abnormality is detected.

0 Real-time Flow Manager checks the output of a response data file and executes feedback when the output is detected.
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6.2 SPC

The data in the CSV file read by Reader is evaluated with SPC rules and diagnosed by calculating the statistic for each
variable in each section.

The SPC (Statistical Process Control) is a method to visually diagnose the changes in the statistics of production data using
the abnormality judgment rule (SPC rule) defined by JIS. SPC can be used to detect signs of abnormalities in the
manufacturing process before they occur.

Setting procedure of real-time statistic diagnosis (SPC)

SPC can be configured in the following procedure.
Edgecross Real-time
Basic Software Statistic Diagnosis Tool

Data logging flow setting

.

Data logging

phase Data logging phase

.

Logging

Data logging flow execution q file ﬂ

File import setting
Data analysis
phase @

| | SPC rule creation |

Data diagnosis flow setting

-

] Response data file
Feedback setting output setting

—

Data diagnosis flow — Data diagnosis
execution with SPC rule

Item Description Setting method

Target device setting Add an SLMP data collector and configure the settings for connecting the I~ Page 74 Target device setting
programmable controller.

Data logging flow setting Set the device, collection data type, collection cycle, and data save setting I=~ Page 74 Data logging flow setting
of the data collected from the programmable controller.”!

Data logging flow execution Collect the data from CSV files and create the logging file for SPC I~ Page 81 Data logging execution
diagnosis.

File import setting Import the logging data for SPC diagnosis with the Reader function of real- | == Page 83 Importing files
time statistic diagnosis for use by Analyzer.

SPC rule creation Create the rules for SPC diagnosis with Analyzer. =~ Page 88 SPC rule creation

Data diagnosis flow setting Send the waveform data received from the programmable controller to I~ Page 93 Data diagnosis flow setting

Real-time Statistic Diagnosis Tool and configure the setting for receiving the
real-time statistic diagnosis result.”!

Feedback setting Configure the setting to feedback the SPC diagnosis result to the =" Page 98 Feedback setting
programmable controller.
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Item

Description

Setting method

Response data file output
setting

Configure the setting to output the response data file with the Monitor I~ Page 101 Response data file output
function of real-time statistic diagnosis.

setting

Data diagnosis flow execution

Detect the output of the response data file and check that the feedback set | == Page 103 Executing data diagnosis
in Real-time Flow Designer is executed correctly.

Executing data diagnosis with
SPC rule

Execute data diagnosis according to the SPC rule.

=5~ Page 104 Data diagnosis with SPC rule

*1  The following shows the number of processes that can be used in each process.

Flow type Data collection Data modification Data diagnosis Feedback execution
Data logging flow 1 (Required) 3 — —
Data diagnosis flow 1 (Required) 3 1 (Required) 1 (Required)
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6.3 Data Logging

Data logging is performed from the CPU module using the SLMP data collector and the SPC rules are created as diagnosis

rules.
Create new folders in advance with the following folder structure.

C drive

—{ 1RSD
—— (] CSVINPUT
—{ 1 READERDATA

L " 1RSDDATA
——" ] SPCDATA

Target device setting

Select the data collector to be used and set the target device.

For the operating procedure, refer to the following.
[=5~ Page 31 Target device setting

Point/©

Since the setting is the same as the "Target Device Setting" that is set in the similar waveform recognition, it is
not required to be added or changed if the setting is not deleted.

Data logging flow setting

Collect data from the target device and save it as a CSV file.

Point ;>

Before configuring the setting, save the diagnosis flow created in Exercise 1 and delete it from Real-time Flow
Designer.

For how to save and delete a setting file, refer to the following.

[=5~ Page 107 Saving/Deleting/Reading a Setting File

Operating procedure

1. Open the SPC project "school_SPC.gx3" and
@ e write it to the programmable controller.

For the operating procedure, refer to the

= T following.

D22 Loggng Fow Mame _Corment e ofDats Wodeaton Proceses

2. Select! | T — =" Page 22 Writing program to the CPU
E module

2. Select "Data Logging Flow Setting" in the edit

o o

item tree.
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& Resime Flow Dsignes

Ho ER vew Danosics heb

= [ Reaktims Fovs Mnage Paamater

ata Loggng Fow Settng

3] Data Dagnoss Flow Setting
= 19 Taget Devke sethg

W oo
= 9% Common Settng

Jchis amed atsaving daa o e
g blak row when Data LogoingFiow Seting was added 10t e
st

@l =]

% Operaton settng
% 08 Comnecton Gommon setr

T i

o, | 0ataLoggrg Fow are

Commt Ve of Do Nodficsion Procesees

s

Oscard £t

3. Click! ¥

e

v

Data Logging Flow Setting No. [1]

Setting Name

\ 4. Input!

Comment

Data Logging Flow Setting

Please add processes to the list and set processing contents.
Execute the Process Flow according to the order of the list.
Amaximum of 4 processes can be executed in one flow.

No. Process Type  Function Type

Process Name || Detaied Settng _ffoata storng Data Distribution

[ -
2 |Data Modffication | No Processing

Data Collection Not Set

Do not execute || Do not execute

5. Click!

lII

%

Data Collection Setting

x

= et ] |
—
Developer MITSUBISHI ELECTRIg

Data collector fiame SLMP Data collect

Data collector Version 2

Colection Dat2 | Colection Option

6. Select!

Location (top)

No. D2 Name
>

Logation (end) 03 Type Length

Y

%

3. Select a blank row in the data logging flow

setting list and click the [Edit] button.

4. When the data logging flow window is
displayed, enter the following.
[Setting details]

Setting Name: LoggingFlow02

5. Click "Not Set" in the detailed setting.

6. Select the target device of the SLMP data
collector.
[Setting details]
Target Device: Dev01
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Data Collection Setting

Target Device Devo1 <]
Developer MITSUBISHI ELECTRIC

Data collector Name SLP Data collctor

Data collector Version 2

Colection Data | Collection Option

Setting

Please set collection data.

No. Data Name Data Type. Length
.1 curentvake
—

L

Data Collection Setting x

Target Device Devo1 J
Developer MITSUBISHI ELECTRIC

Data collector Name SLMP Data collctor

Data collector Version 2

(Colecton parameter settings
Please setthe collection parameter.

| D 8. Set!

9. Click!

v

| =

%

Setting Name  [LoggingFlow02 ]

Data Logging Flow Setting No. [1]

Comment [ ]

Data Logging Flow Setting

Please add processes to the list and set processing contents.
Execute the Process Flow according to the order of the list.
Amaximum of 4 processes can be executed in one flow.

No. Process Type

Function Type

Process Name  Detaled Setting J§ Data Storng
» Data Collection - Data Collection
Data Modification | No Processing

Data Dstribution ||

lII

%
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7. Select the "Collection Data" tab and set the
data name, device address, and data type of
the data to be collected as follows.

[Setting details]

Data Name: CurrentValue
Location (top): DO

Data Type: INT

8. Select the "Collection Option" tab and set the
collection interval as follows.
[Setting details]
Collection Interval: 100 msec

9. Click the [OK] button.

10. Set data storing and data distribution to "Do not
execute".

4

Data storing and data distribution
can be executed up to twice in each
flow to maintain data that flows
between processes.




P ——" < 11. Select "Data Extraction” for "Function Type" of
Setting Name  [LoggingFlow02 J data mOdiﬁcatiOI’l.

Comment [ |

e 12. Click "Not Set" in the detailed setting.

Execute the Process Flow according to the order of the list.
Amaximum of 4 processes can be executed in ane flow.

No.. Process Type | Function Type Process Name  Detailed Setting  Data Storing Data Ditrbution |
Data Collection Data Collection Do not execute || Do not execute

o —

III

%

13. Set the 1/0 setting as follows.
Ivr\‘ii;;e;e:axa a5 1/0 target.Output Data Name can be changed. [Settmg deta"s]
] Input Data: Data collection result = Data

collection =Current value

Output Data: CurrentValue

et xtrcton eting o 14. Configure the condition setting as follows.
[Setting details]

In Data Extraction, execute value judgment for input target data and execute output only when the condition is satisfied.

1/0 Setting

e T Condition Convergence Type: OR

o Convergence

No.1

Monitor Target: Data collection result = Data

collection = Current value

E““”“‘“"“’“m Comparison Condition: =
» 1 CurrentValue

Comparison target: Constant = [INT]
Enter 0 as an integer value.

Condition Setting N0.2
' f . .
Conditon Cnvergence Toe [oR Comergence Monitor Target: Data collection result = Data
No. Monitor Target Data Type Comparison Condition ~ Comparison Target fData Type .
+ | (couecoae .. [nr - e collection = Current value
L [COLLECT]Data C... |INT <>

: ! Comparison Condition: #

4 | |

15. Click! o — Comparison target: Constant = [INT]

Enter 0 as an integer value.

15. Click the [OK] button.
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Setting Name  [LoggingFlow02 ]

Comment [ ]

Data Logging Flow Setting

Pl

Execute the Process Flow according to the order of the lst.
Amaximum of 4 processes can be executed in ane flow.

o, Process Type Function Type Process Name  Detalled Setting _Data Storing Data Distrbution |
Data Colection - Data Colection | Aready Set  |_pog

b 2 |Data Modfication |Data Extraction Data Extraction | Akeady Set

Data Logging Flow Setting No. [1] x

Data Storing Setting x

Fie Format > Omput[)atz) ompumpnm> Save Fie ‘

Exacution format setting

Ple; ess.

* When "Do ot execute” is selected, all Data Storing settings that have been set will be initialized 2t the time of
confirming this screen.

Data Storing Setting 3

Eecutable |

File Format Setting

File Format

oumutl)m> Ouwutopnm> Save File l

Please selectthe file format to output.
Csv file (Shift_JIS) : Shift_JIS code to output comma-delimited data.
CSv file (UTF - 8) : Comma - separated data is output with UTF - 8 code (with BOM).

File Format CSV file (Shift_JIS) -~

4= s
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16. Click "Do not execute” in data storing.

17. Select "File" for the executable form and click
the [Next] button.

18. Select "CSV file (Shift_JIS)" for the file format
and click the [Next] button.



19. Select the data to be output and click the [Next]

Data Storing Setting X

[ -] gﬁ;“‘ab‘e >0 File Format Output Data : button.

Output Data Setting

Please set the output data and output format for the file.

Selected data is output to the file in the content of [Output Name].
Process Name Output Name  Data Type Output Format
pata Extraction Cumentvaiue | INT Integer Format

Select All Cancel All

20. set "Output Option" as follows.
[Setting details]
Output Name of Date Column: TIME

Data Storing Setting X

Output Option

l o Bxearmble >o Fil Format )o outputData |

Qutput Option Setting

Please set the output option for saving file.

oo ot 21. Click the [Next] button.

Please set the format of output date column in the head column.
lcumm Name of Date Column  [TIME \] O
O specify the date and time format //
/0D himmisssss When "Specify the date and time

Output Example 208/08/05 17:29:53.156

Data Row Output Format.

format" is selected, the data format
of date column can be changed.

22. Set "Save File" as follows.
[Setting details]
Save Destination Folder: C:ASPCDATA
! File Name Prefix: SPC
e et el [SHEPEOATE Switch when the next row number (Record

Data Storing Setting 3

File Name Prefix [spc

number) was exceeded: 1000
Upper bound number of saving files: 100

The example of saving

file path |cespepaTA¥sec_onooono1.csv

Set the operation of switching file
‘Switch when the next row number (Record number) was

[Row] (1 - 36000) .
e bound number o saving s (Delete the ld e 2 3 . Click the [OK] button.

‘when upper bound number of saving files was exceeded) | 1000 (Number] (1 -6000)

[ Output in Data Extraction unit

[ Execute any program after switching file

* In the program path/argument, the maximum of settable characters is 127 respectively. (Include extension)
The reserved word <FILE>(output file path in File Saving) in the argument can be set.
Please enclose with ™ when single-byte space is outputted as string in argument.

(23.cicki J=p

Program

Argument
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Data Logging Flow Setting No. [1]

Setting Name  [LoggngFlowo2 ]

Comment [

Please add processes to the list and set processing contents.
Execute the Process Flow according to the order of the list.
Amaximum of 4 processes can be executed in one flow.

Data Logging Flow Setting

No. Process Type Function Type ProcessName  Detaied Settng Data Storing

Data Ditrbution |

Data Collection
Data Modification | Data Extraction

Data Colection | Aeady Set

| 25. ciick

Data Bxtraction | Akeady Set

24. Set!

6 Reshtme Flow Dsigner

Ho Edt yew Dognosts beb

= ] Reakome Fow Manager Parameter

] 0sts Logaig Fo Settng

[E2 Dzt Diagnoss Flow Setting.
= 7 Terget Dovce Sattng Plase press (ca] b
B oot Jeass press LEa] o

Data Logging Flow i  Process Flow which s amed at saving data o e,

% Common setng
% Operaton settng

Number o bata Wodfcaton Processes

26. Click!
e s

== 0

Real-time Flow Designer

To apply the Real-time Flow Manager Parameter, perform the following
operation.

- If the Operation Status of Real-time Flow Manager is RUN, change it
to STOP.

- Overwrite the current Real-time Flow Manager Parameter.

If you keep the current Real-time Flow Manager Parameter, save the
setting file with the following procedure.

1. Cancel execution of writing and execute [Save in File] to save the
current setting.

2. Execute [Cancel Edit] to restore the last applied Real-time Flow
Manager Parameter.
3. Execute [Save in File] to save the restored setting.

Do you want to apply the parameter?

| 27. Click!

F

6 EXERCISE 2 ANALYSIS AND DIAGNOSIS WITH SPC
6.3 Data Logging

24. set "Data Distribution" to "Do not execute".
25. Click the [OK] button.

26. Click the [Apply] button.

27. Click the [Yes] button.



Data logging execution

Execute logging with the settings configured in Real-time Flow Designer.

1. Click [Diagnostics] = [Real-time Flow Manager
Diagnostics...] from the menu of Real-time
Flow Designer.

B3 Losongriowo2

B Torget Devce settng
01

za,% -
u,:[ 1. cickt '»mm A

Vv e | |8 =

The descrption ofth tm where the cursoris placed s displayec.

Discard E6t sosly =3

%

i g o X 2. Click the [Start Operation] button.

Start Operation

& Reaktme Flow Manager Diagnos]
‘Operation Diagnosis
S Process Flow Diagnostics

Data Loggng Flow
Data Dagnoss Fio
Device Access Diagnt
Status memory mon!

—
[ | s

the screen.

)|
2. Click! [ oo [ ovevew b e

Legend A aitical A vodest D minor

\%

3. Click the [Yes] button.

Change the Operating Status of Real-time Flow Manager to RUN.
/1 If Real-time Flow Manager Parameter is wiitten during STOP, the
parameter written will be reflected in the Real-time Flow Manager by
changing to the RUN state.
Do you want to continue?

\%
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Time and Date of ... Imp... Ermor Code _ Overview

problem Function

A wodest N minor

Legend A Grtical

%

T
(BT - R s
= =5

Real-ime Flow Manager Diagnostics x

Gocring S oo

R | s s
e
Operation Diagnosis:
m—
e i | W—

Device Access
Status memory mof

5. ciick

Legend A critical A vodest D minor

6.

EERET 5
= o
N
.w,n- 0 sec oooo0mhce
= 3 spc_ooooomoe.cor
- Donients @ spco00o0mC.en
8 Documents @ sec om0
E— e
o oreod
i e .
bt ;
o @ sec om0 ©
Gt 3 sec omoomnecer o 5
Logoen 2 sec_oooontsicer .
o oo
o 3o
- fros
+ oowionss Frrrre— s
D Mt 2 sec sy 2K8
el o
B e
i
Py
. ;
6, Copy and overwrite!
Sims E=
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4. Check that "Operating Status" is set to RUN
and that the file is created in the save
destination folder set in the data logging flow.

5. When the required number of files has been
created, click the [Stop Operation] button in
"Operating Status" to stop creating files.

In this training, perform analysis and diagnosis
using the logging data prepared in advance.
Copy the logging file in the SPC_Logging
folder to the save destination folder
(C:\SPCDATA), and overwrite it.

In the actual operation, determine
the number of required files before

logging.




6.4 Data Analysis

With Real-time Statistic Diagnosis Tool, create the diagnosis rule with the CSV file output in the data logging flow of Real-time

Flow Manager.

Importing files

Specify the sample CSYV file, define the CSV file to be read by Reader (definition of the module), and output the response data
definition file.

Operating procedure

1. From Windows® start = [Mitsubishi Electric Edgecross

=] Shortcut - o X
h H“": jali:u\D:::;] > Mitsubishi Electric Edgecross Software 5 RDA > Shortcut ~|®] | Search Shortcut po SOftware] E> [Real-tlme Data Analyzer]Y dOUble-CIICk
# Quidccss ) S [Real-time Statistic Diagnosis Tool].
rped s
[ Documents
§ Downloads
D Music
e 1. Double-click!
atems E=
e —_— 2. Set each folder of Reader as follows.
3 ';:‘:mm — [Setting details]
t;"ﬁ“@”‘ = Reader equipment data folder: C:\RSD\READERDATA
e CSV data throw folder: C:\RSD\CSVINPUT
* RSD dataset folder: C:\RSD\RSDDATA
2. Set!
. I 3. Inthe Reader window, right-click a blank row = select
—pe—g e - [Add unit definition].
I 2
 — I e
. — = |
— 3. Select!
[Er— | ] EEl
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4. Set the unit definition as follows.
[Setting details]
Sample CSYV file: C:\SPCDATA\SPC_00000001.csv
Reading target CSV file name: SPC_*.csv
Delimiter: Comma

Reader_UNIT x

Preloader: None
Unit name: SPC

5. Click the [Next>] button.

5. Click!
R T - 6. Right-click each row and set "Data type" as follows.
[Setting details]
R 6. Select! First row: Row item title
— e o i Second row: Data
%gi 7. Click! 7. Click the [Next>] button.
- i oo 1 i | T

v

8. Right-click each column item and set "Data type" as

B Reader UNIT X
follows.
el [ 8. Select! [Setting details]
i i TIME: Time stamp
2018/12/1] 156 . .
o e 9. Click! CurrentValue: Numeric
e L 9. Click the [Next>] button.

10. Set the start condition of data as follows.
[Setting details]
Starting condition type: Time of the first line

Reader_UNIT X

Time of the first line

Text extraction base time: After the interval starts
Offset: 0
Unit: sec

11. Click the [Next>] button.

11. Click!

%
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Reader_UNIT

Time of the last fine

13. Click!

v

Reader_UNIT

15. Click!

v

CamsDUCVINGUT

16 Click!

Vv

Pt
Tl e T
(17. click

G

12. set the end condition as follows.
[Setting details]
End condition type: Time of the last line
Equipment common shortest section length (sec): 0
Equipment common longest section length (sec): 0

13. Click the [Next>] button.

14. Set the sampling interval as follows.
[Setting details]
Sampling interval: 100ms
Default retrieval period: 00:00 From 24 Time

15. Click the [Done] button.

16. Check the setting details and always click the [Save
change] button to save the setting details.

17. Click the [Yes] button.
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| < | DATATYPE

Home  Share  View

« 4[> ThisPC > LocalDisk (C) > RSD > READERDATA > DATATYPE v/ | | search DATATYPE

Name
# Quickaccess

P £ sc_oATaTIPECSY 1 8 Check!
¥ Downloads .
Documents
[ Pictures.

ERESE

T Revdr NIt e St Dt Tl e e Do A —
* B == . =
=
19. Select! =
| Gt e Fimraionld o — 5
2 JJ = ‘ JJ

= ]
I :
,,(—: =
— —
21. Check!
| —— JJ A, ) JJ
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. 18. The response data definition file

. "SPC_DATATYPE.CSV" is created in the following
folder.

C:\RSD\READERDATA\DATATYPE

19. Select [File] = [Switch to CSV file reading mode] from
the menu of Reader.
Reader is restarted.

20. Manually copy the data collected by data logging to the
following folder.
Copy source: C:\SPCDATA\*.csv
Copy destination: C:\RSD\CSVINPUT\UNIT

21. Files are automatically read and log information will be
displayed.
Check the LogComment and confirm that the files are
read successfully.



22. Select [File] = [Switch to setting edit mode] from the

M‘ menu of Reader.
- Reader is restarted.
S—— mesee e nes 1
Point}3

When the file read is not completed
successfully, perform the same procedure
again for [Delete unit definition] = [Add unit
definition] after "Switch to setting edit mode".
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SPC rule creation

Create the SPC rule for SPC diagnosis with Analyzer.

Operating procedure

" . . 1. Select [Option] = [Setting] from the menu of Analyzer
I R | e | s [ =S| i i i
e o e e - o and display the setting window.
| sieune =) LB
[ | oo 5| <8>I'
Nerrow et rame speciicaion x =
— — 1

2. Select C:\RSD\RSDDATA for the RSD data set folder

[ risnssenert (o .
set with Reader.
3. Click! (e 3. Click the [Save] button.
[ a— |
2. Select!
H S— — 4. Endthe program with the [ X] button at the upper right of
e e ——] Monitor, and then restart it

A Nam: Date

Type Size

M Shorteut 2K8
M Shorteut 3K8
M Shorteut 2K8
M Shorteut 2K8

P73 Execution and Monitoring - Similar Wave

4 Real-time Statistic Diagnosis Tool

4. Restart!

%

88 6 EXERCISE 2 ANALYSIS AND DIAGNOSIS WITH SPC
6.4 Data Analysis



. S 5. Click "Select equipment" in Monitor and select the unit

—I= —_— (Reader_UNIT C:\RSD\RSDDATA\UNIT) specified in
( == ' 5. Select! | -
e ~ Reader.
S — P Check that the SPC is displayed as the unit name.
|
J JJ
Lﬁ - o 6. End the program with the [ X] button at the upper right of
H Share  View e

Analyzer and Monitor, and then restart it.

=« 4[]« Local Disk(C) » Mitsubishi Electric Edgecross Software » RDA » Shortcut v| 0] | search shortcut 2

Shortcut 2k
Shortcut 3KB
Shortcut 2k
M Shortcut 2k

datad

6. Restart!

SPCDATA

[ ThisPC

& Network

stems =

7. Select [Management] = [Dataset] from the menu of

Analyzer and display the setting window.

i
u
i

a??#%????#gg Hg
LD
a

" . . 8. Select a blank row of "Dataset (DS)".
—— e e
= = sl
+waxmmm == e -
8. Select!
| ) J) E— M E— I
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9. Select!

Choose or Enter Path of Folder

! TR

ISR |

Organize v New folder

Newfolder A Name

SPC_Logging £50_dte
spcoaTa RS0.08
I Desktop RsD_FD
RSD_to
2 Meupc .
RSD_master
W Thispe RSD_Reader

I Desitop

Date modified
#/6/2019 1:49PM
#/6/20192:11 PM
#/6/2019 1:49PM
#/6/2019 1:490PM
#/6/2019 1:49PM
#/6/2019 1:40PM

10.Click!

Folder: | UNIT

v

I Select Folder

.4 12. Check!

11. Check!

v

E [Dataset] - [Management] - Analyzer - Re:

E C:¥REDY¥RSDDATA¥UNIT

Vv
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9. Right-click any place on "Unit" = select [Specify new
folder].

10. In the folder selection dialog, select
"C:\RSD\RSDDATA\UNIT" and click the [Select Folder]
button.

11. Check that "SPC UNIT" is set in "Dataset (DS)" and
"SPC" is set in "Unit".

12. Check that the period and section of the data are
displayed.

Point}3

The section is not displayed unless the
period is selected.

13. select [Disp] = [Read data] from the menu of Analyzer.



|
IUN]T Equipment
SPC +— || Select unit
From
| 2018/13/12 e
Narrmntextm*;:ii:li:\
Specify narro
15. Set! [+
\ [] Histgram
=
[ | I I | [
el (e e =
[ Cummtvaba |
16. Check!

PREEERHEEY

17. Select!

14. Check that the settings are as follows.
[Setting details]
Equipment: UNIT
Select unit.: SPC
Select variable: CurrentValue

Pointp

If the settings are not displayed, click the
[Update] button.

15. set the period of the data to be diagnosed.
Since the prepared logging data is used, set the
following according to the period of the logging data.
[Setting details]
From: 2018/12/12
To: 2018/12/12

Point

If the settings are not displayed, restart
Analyzer, Monitor, and Reader, and click the
[Update] button.

16. Select "CurrentValue" for "Select variable" and check
that the data is displayed.

Pointp

For details on the display, refer to the
following.
=" Page 112 Read data

17. Select [Simple analysis - diagnosis] = [SPC] from the
menu of Analyzer.

Point/@
In the window displayed after [SPC] is

selected, the statistics of the variable
selected in "Select variable" will be
displayed.

For details on the display of statistics, refer to
the following.

(=5~ Page 113 Read data statistics
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18. Click the [Select SPC rule] button.

\LILILI EI S | P[P P | e =Y [ e[ e [ |

Lo SN[ RS [P [ [P [y [y e |

ST s S

 Select SPC rule
Other than 1 sigma (2f5)
Other than 2 sigma

Other than 5 sigm

Manage
oscilt= ud 19. Select!
Increase or decrease |5/8)
Central tendency (15/15)
Consecutive (9/9)

Increase (10/10)

Decrease {10/10)

Vv

SPC reset interval interval [sec)

20. Click!

Cpk

%

e Horsgerrt_ Ot

19. Select "Other than 3 sigma (1/1)".

Point/@

For the SPC rule, refer to the following.
[=5~ Page 114 Default SPC Rule

20. Click the [Create SPC] button.

21. Check that the SPC specification value is displayed.

\L‘L‘L‘E N e | =
e e [ ([ e [ e [ [ oo ][ oo [ sown [ [ e |

P

Eerep— i p T T
D

==
|
1

2 Cumate

i
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6.5 Data Diagnosis

Use the diagnosis target CSV file output in the data diagnosis flow of Real-time Flow Manager to perform diagnosis according
to the diagnosis rule.

Real-time Statistic Diagnosis Tool outputs the response data file when an abnormality is detected in the diagnosis.

Real-time Flow Manager detects the output of the response data file and executes the feedback set in Real-time Flow
Designer.

Data diagnosis flow setting

Create the data diagnosis flow setting with Real-time Flow Designer.

Operating procedure

o 1. Start Real-time Flow Designer.

£ @] v 2. Click "Data Diagnosis Flow Setting" in the edit item tree.
| adding/Editing Data Diagnosis owsetting_________________________________
R : 3. Clickthe [Move from Data Logging Flow] button.
___|3.cie  Ee
. L T [ o ¥

4. Select "LoggingFlow02" and click the [=] button.

Move Process Flow X

The satting of moving Data Logging Flow to Data Diagnosis Flow

Please move to the list of move destination after selecting the Flow as move target.

Data Logaing Flow Data Diagnosis Fow
(maximum 8 flow) (maximum 4 flow)

LoggingFlow02

4. Click!

Vv

9. Click the [OK] button.
The setting of moving Data Logaing Flow to Data Diagnosis How The flow set in the data logging flow is moved to the

e

Please move to the list of move destination after selecting the Flow as move target.

data diagnosis flow.

Data Logaing Flow Data Diagnosis Fow
(maximum 8 flow) maximum 4 flow’

*LoggingFlow02

Cancel the
movement

5. Click!

Vv
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6 Resltime Fow Designer

e gt Vew Dagnostis Heb

5 5 Reabtime Flow Manager Parameter
s

Data Logging Fow Settng
= [£3 pata Dagnoss Fow Settng o
[ LogaingFowo2 Data Diagnosis Flow is 3 Process Flow which is simed at Feedback by diagnostics rue.

® B9 Taget Devie Settng 55 [l b
& % Common Setting

% opeten s e
% 08 Comeci G e T oo

Humber of Data Modficaton Processes  Nmber of Dt Dagnoss Processes

adding) Editing Data D ow Setting

Plse ress [Ed] b

o | Data Dagnoss Fow flame Comment.
3

6. Click!

Flow Setting No. [1] X

Setting Name  [LoggingFlowo2 ]

Comment [ ]

Data Diagnosis Flow Setting

Please add processes to the list and set processing contents.
Execute the Process Flow according to the order of the list.
Amaximum of 6 processes can be executed in one flow.

No. Process Type __Function Type Process Name Detaled Setting _Data Storng Data Ditribution
1 |Data Coleetion | [Data Colection | Aleady Sat || Do not execute | Do not exeaute
» 2 |Data Modification [No Processng | pata Extraction Already Set Execute Do not execute
5 cpa
4 |Feedback

=]

Real-time Flow Designer

It is necessary to initialize the Process Name/Detailed Setting/Data
Storing Setting/Data Distribution Setting which have been set after
changing the Function Type.

Do you want to continue to operate it?

-

8. ciick! Yes
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6. sSelect "LoggingFlow02" and click the [Edit] button.

The "Data Diagnosis Flow Setting" window is displayed.

7. Select"No Processing" for "Function Type" of data
modification.

8. Click the [Yes] button.



Data Diagnosis Flow Setting Ne, [1]

X
Setting Name  [LoggingFlow02 ]
Comment [ ]
Data Diagnosis Flow Setting
Pl
Execite the Process Fow according to the order of the list.
Amaximum of 6 processes can be executed in one flow.
No. | ProcessType Function Type ProcessName  Detaled Settng_ Data Stoing ___Data Dstrbution
1 |Data Colection |- |pata colection | Aready set | Do not execute || Do not execute.
2 | Data Modfication
3 e tot Set |00 not execute || Do not execute
4 |Feedback L — Not executable | Not executable

Edge Application Diagnosis Setting

X
) Output Data ) Output omm> Save Fie > fesponse ‘

File Format Setting

Please select the file format to output.

SV file (Shift_JIS) : Shift_JIS code to output comma-delimited data.

CSVfile (UTF-8) : Comma - separated data is output with UTF- 8 code.

File Format CSV fie (ShAS) 11
= . Set!
12. Click!
‘« Back to ‘ ‘+ Next ‘ | i | ‘ cancel ‘

Edge Application Diagnosis Setting ®

mm«to.;mu) Save File > Raeies ‘

Output Data Setting

Please set the output data and output format for the file.
Selected data is output to the file in the content of [Output Name].

Process Name Output Name Data Type

Output Format

pata Collection Currentvalue | INT

Select All Cancel All

Integer Format

9. Sselect "Edge Application Diagnosis (file)" for "Function
Type" of data diagnosis.

10. Click "Not Set" in "Detailed Setting".

11. When the "Edge Application Diagnosis Setting" window
is displayed, set as follows.
[Setting details]
File Format: CSV file (Shift_JIS)

12. Click the [Next] button.

13. Select the data to be output and click the [Next] button.
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Edge Application Diagnosis Setting X

) output Option

@ File Format >0 Output Data

Output Option Setting
Please set the output option for saving file.

Date Colurmn
Please set the format of output date columin in the head column.

Output Name of Date Column [ TIME

[ specify the date and time formaj
Data Row Output Format 4‘#MM/DD hh:zmm:ss.sss
Output E: I 39.080

14. Set!

15. Click!

Edge Application Diagnosis Seiting X

& File Format >0 Output Data >0 Output Option w Save File D““"se

Saving File Setting

Please setthe save destination of the file, file name and the operation of switching the file.

Save File Path Setting
Save Destination Folder |C¥RSD¥CSVINPUTUNTT |

File Name Prefix [sec |

The example of saving

file path |c#RSD¥CSVINPUTHUNITYSPC_00000001.csv ]

Set the operation of switching fie

Switch when the next row number (Record number) was _
oxceeds 1000(%] [Row] (1 - 36000)

Upper bound number of saving files (Delete the old file
when upper bound number of saving files was exceeded) 100f%] [Number] (1 - 6000)

A

16. Set!

17. Click!

b

Edge Application Diagnosis Setting x
k  Response
P o

Please get the Response Data definition information 2s output dzta from the Response Data Definttion Fil.

© File Format >e Output Data >e Output Option >e Save File

Setting of Response Data

I| Get Response Data definition
| &

No. Qutput Data Data Type Output Data Setting e ~

18. Click!

o B

6 EXERCISE 2 ANALYSIS AND DIAGNOSIS WITH SPC
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14. set "Output Option" as follows.
[Setting details]
Output Name of Date Column: TIME

15. Click the [Next] button.

16. set "Save File" as follows.
[Setting details]
Save Destination Folder: C:\RSD\CSVINPUT\UNIT
File Name Prefix: SPC
Switch when the next row number (Record number) was
exceeded: 1000
Upper bound number of saving files: 100

17. Click the [Next] button.

18. Click the [Get Response Data definition] button.



o . 19. Select the response data definition file
« v 4 [ > ThisPC > Local Disk(C) > RSD > READERDATA > DATATYPE v|®| | search DATATYPE » "C\RSD\READERDATA\DATATYPE\SPC_DATATYPE

Organize = Newfolder =y o @

G - e . CSV" which is output for the unit definition of Reader.

New folder []svc,omm;_csv JAABESIPM GV Fie @ l
2 Logging

o Point ;>

= The response data definition file is the data
created in the following section.
[Z=" Page 83 Importing files

19. ciick

& Pictures

B Videor

‘. Local Disk ()

yr—

P inition File(",

Open Cancel

File name: [ SPC_DATATYPE.CSV

%

Real-time Flow Designer X

20. Click the [OK] button.

Acquisition of the Response Deta definition information has been
completed

Please confirm the details of acquisition as it may have made the
following changes when obtaining definition information.

- [data name] that contained prohibited characters (*) or duplicated has
been changed to the name "Outpuboo”
=", (comma)," (single-byte space) "and control characters

20. Click!

Vv

S File Format >O Output Data >° Output Option >Q Save File

21. When the response data definition file has been read
f:‘ Resonss successfully, the output data will be displayed. Click the
‘ [OK] button.

Edge Application Diagnosis Setting

Setting of Response Data

Please get the Response Data definition information 35 output data from the Response Data Defintion File.

Get: Response Data definttion

No. Output Data Datz Type Output Data Setting Name o
1 BOOL RESULT
TYPE INT TYPE
NAME STRING NAME

Cancel

21. Click!
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Feedback setting

Distribute the feedback from Real-time Statistic Diagnosis Tool to Edgecross in a file format.

Configure the setting of the feedback to be performed based on the result of the data diagnosis process with Real-time Flow
Designer.

- Operating procedure

Data Diagnosis Flow Setting No. [1]

= 1. Inthe "Data Diagnosis Flow Setting" window of Real-
et }m“’" \ | time Flow Designer, select "Post-Diagnosis Feedback"

for "Function Type" of feedback.

Please add processes to the list and set processing contents.

Execute the Process Flow according to the order of the list.
‘Amaximum of 6 processes can be executed in one flow.

No. Process Type _Function Type Process Name _Detaled Setting _Data Storing Data Distribution
1 |Data Collection |- Data Collection Aready Set | Do not execute || Do not exacute
2 | Data Modfication |No Processing
3 |Data Dagnosis | Edge Application Diagnosis (file) | Edge Appiicati... | Aready Set || Do not execute || Do not execute.

» 1 et ot e | it s |

1. Select!

ERlE

P T < 2. Click "Not Set" in "Detailed Setting".

Sefting Name  [LoggingFlow02 ]

Comment [ ]

Data Diagnosis Flow Setting

Please the list and set

Exzcute the Process Flow according to the order of the lst.
Amaximum of 6 processes can be executed in one flow.

No. Process Type _Function Type Process Name Detalled Setting _Data Storing Data Distrbution
1 |Data Collection |- Data Collection Aready Set || Do not evecute | Do not execute
2 |Data Modification |No Processing
3 |Data Dagnoss | Edge Applcation Diagnosis (fle) | Edge Applicati... Do not execute || Do not execute

» 4 |Feedback Post-Diagnos - Not executable

2. Click!

Rl

“ 3. Inthe post-diagnosis feedback setting window, select
AP e 2 "Instruction Feedback" for "Feedback Type".
Please set Feedback and execution condition to be done after Data Diagnosis of previous process.

“The Feedback suppression period can be set up to 24 hours after execution.
Feedback will not be executed even if the execution condition is satisfied during the execution inhibit period.

No. ‘ Feedback Type Execute Condition  Execution Frequency Deterrence Period  Deterrence Period (unit) Feedback Setting
» 1| stucton readback
2
3
4

3. Select! =]
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Post-Diagnosis Feedback Setting

Please set done after| of
The Feedback suppression period can be setup to 24 hours after exacution.
Feedback will not be executed even if the execution condition is satisfied during the execution inhibit period.

x

No.

Feedback Type

Execution Frequency Deterrence Period _Deterrence Period (unit) _Feedback Setting

»

Instruction Feedback

Not Set pecify Deterrence ...| 1

Minute

Not Set

1
2
3
4

4

. Click!

Execution condition setting

"

Exccution condition setting (Feedback No. [1])

Ty

5. Set!

Condition Convergence Type |AND Convergence v

v

No. Monitor Target Data type Comparison Condition ~ Comparison Target  Data type
» 1 |[DIAGNOSIS]Edge... BOOL = [INT]L
3
4
6. Click!

Post-Diagnosis Feedback Setting

Post-Diagnosis Feedback Setting

Please set Feedback and execution condition to be done after Data Diagnosis of previous process.
‘The Feedback suppression period can be set up to 24 hours after execution.
Feedback will not be executed even if the execution condition is satisfied during the execution inhibit period.

No.

Feedback Type

Execute Condition _ Executio

»

Instruction Feedback

‘Already Set | speciy D¢

1
2
3

7. Click!

o) e
T |

]

Ta

rget Device.

Devo1

Developer

Data collector Name

Data collector Version

MITSUBISHI ELECTRIC
SLMP Data colector

2

Instruction Target data  Instruction Option

<

No. Data Name Location (top) Data Type Length Setting Value
» 1| Abnormalcondition M10 [300L Q
:
:
:
; 8. Set!
.
. -

Delete Row

9. Click!

Vv

>
€

Cancel

4. Click "Not Set" in "Execute Condition".

5. Set "Execution condition setting" as follows.

[Setting details]
Condition Convergence Type: AND Convergence
Monitor Target: Data diagnosis result = Edge
application diagnosis (file) = RESULT
Comparison Condition: =
Comparison Target: Constant = [INT]

Enter 1 as an integer value.

6. Click the [OK] button.

7. Click "Not Set" in "Feedback Setting".

8. When the "Instruction Feedback Setting" window is
displayed, configure the instruction target as follows.
[Setting details]

Data Name: AbnormalCondition
Location (top): M10
Data Type: BOOL
Setting Value: Constant = [INT]
Enter 1 as an integer value.

9. Click the [OK] button.
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R . 10. Click the [OK] button.

Pos

gnosis Feedback Setting

Please set.
The Feedback suppression period can be set up to 24 hours after execution.
if

Feedback will not be exected even period.
No. Feedback Type. Execute Condtion Execution Frequency Deferrence Period _Deterrence Period (untt) _Feedback Setting
» 1 | Instruction Feedback Already Set | Speciy Deterrence ...| 1 Minute Already Set
2
3
4

10. Click! o || e |

e . 11. Click the [OK] button.

Setting Name  [LoggingFlow02 ]

Comment [ ]

Data Diagnosis Flow Setting

Pl I

Execute the Process Flow according to the order of the list.
Amaximum of 6 processes can be executed in one flow.

No. Process Type Function Type Process Name  Detaied Setting  Data Storing Data Distribution
1 |Data Collection - Data Collection Already Set Do not execute || Do not execute
2 |Data Modification |No Processing
3 |Data Diagnosis Edge Application Diagnoss (file) Edge Appiicati. Already Set Do not execute || Do not execute
b 4 Feedback Post-Diagnosis Feedback Post-Diagnoss ... | Akeady Set

11. Click!

.. 12. click the [Apply] button.

e Ed Vew Dagnostcs teb
B3 0ata Logging Flow Setting

= (3 Reaktme Fow Manager Parameter
a
[l L SRR g Editing Data Diagnosis How Setting

LoggingFlowt2 Data Diagnosis Flowis  Process Flow which s aimed atFeedback b diagnostcs .
9 Tagex Devce Seczng Plse pres [E0] b
a%
% openaen sattng =
% 0B Comnecton Common setek Data Loggng Fow

Number of Data Modficaton Processes __ Number of Data Dagnoss Processes

12. Ciick

vecates | I\ o e |

Eow T — 13. When the caution dialog shown on the left is displayed,
Taapp!ylheRealrumeFIawManaguPalamelel,pellnlmmalnlluwmg CIiCk the [Yes] button.

operation.
- If the Operation Status of Real-time Flow Manager is RUN, change it
toSTOP.

- Overwrite the current Real-time Flow Manager Parameter.

Ify p 1 save the
seting file with the following procedure.
1, Cancel execution of writing and execute [Save in File] to save the
current setting.

ste [Cancel Edit] to
Manager Parameter.
3. Execute [Save in File] to save the restored setting.

Do you want to apply the parameter?

13. Click!
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Response data file output setting

Using Monitor, configure the settings to output the response data file when an abnormality is detected in the diagnosis.

Operating procedure

il

—
Lo cparston o |

Sme { imcoecsontme || [ .

5]
g =

L - =
B [DIAG] - Monitor - Real-time g -
| I e — — | .
M e o
v i |
— —— e s
|
2. Select!
| i
= = e —— 2

2.

Click the [DIAG.] button.

Click the [Select equipment] button and select the unit
(Reader_UNIT C:\RSD\RSDDATA\UNIT) specified in
Reader.

The logic is displayed in the logic information list.
When the state is "Diagnosing", Real-time Data
Analyzer can be connected with Edgecross Basic
software.

The simple diagnosis (SPC) of Analyzer applies to the
logic that displays "Monitor" in the logic.
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Point/©

To select equipment, all of the following conditions must be satisfied.

@ The folder definitions are performed in Reader.

[=5~ Page 83 Importing files

© [Monitor] is selected in the setting of [Tool] = [Monitor] from the menu bar of Reader.

© "Switch to CSV file reading mode" of Reader has been performed after the completion of @ and ©.

O After © is performed, Monitor is restarted.

* When the appropriate logic is not displayed, right-click in the logic information list and select the logic from

[Logic start].
When Reader reads a CSV file, the logic displayed in the logic information list is subject to the diagnosis.
No. kegic State Last operation time

‘Common (3 |_

Description and Tip...

Precautions

+ During a diagnosis, keep this window with Monitor started.

» Alogic with the auto-start logic setting is restarted and diagnosed even after the logic is stopped.

102

To completely stop the logic, perform either of the following:

Stop the logic after deleting the logic name from the automatic start logic setting. (==~ Page 101 Response data file output
setting)

Delete the logic in Analyzer. (L1 Real-time Data Analyzer User's Manual)
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Executing data diagnosis

The following describes the execution procedure of data diagnosis with the SPC rule.

o 1. Click [Diagnostics] => [Real-time Flow Manager
Diagnostics] from the menu of Real-time Flow Designer.

1. click!

& [ Data Dagnoss Fow setng | B

@ B9 Target Devce Settng
o %

w Sett

Pp— E—
P o | » B

“The descrption ofth fem where the cursr s laced s dislayed.

= = =

e e = 2. Click the [Start Operation] button.

5 Reaktime Flow Manager Diagnos|
Operation Diagnosis

5 Process Fow Dagnostics

Data Logging Flow Manager.

peviez No.  TmeandDateof .. Imp.. EmorCode  Ovevew problem Funciion
Status memory monitor

Legend A Critical A vodest D minor

3. Click the [Yes] button.

Real-time Flow Designer

Change the Operating Status of Real-time Flow Manager to RUN.

If Real-time Flow Manager Parameter is written during STOP, the
parameter written will be reflected in the Real-time Flow Manager by
changing to the RUN state.

Do you want to continue?

3. ciick! v

%

TR o 4. Check that "Operating Status" is set to "RUN".

r e T
E

problem Funcion

4. Check!

Legend A crtical A vodest D minor
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Precautions

The edge application must start running within the timeout time (300 seconds) after Real-time Flow Manager Diagnostics is
switched to RUN. If it is not running, an error occurs.

Data diagnosis with SPC rule

Select the SPC rule to be diagnosed according to the trend of the collected data. Various SPC rules are provided by default.
For details on the SPC rule, refer to the following.
[=5~ Page 114 Default SPC Rule

Operating procedure

1. Select [File] = [Switch to CSV file reading mode] from

) i o _
Reader_UNIT- Real-time Statisti the menu of Reader.

38 Edit Operate Took
Select unit definition »

Variable list export
Varizble list import

Switch to CSV file reading mode

1. ciick!

W e e L B 2. Click the [DIAG.] button of Analyzer.

E= RS I R Y = = e e e e = e [ [l
e -
e | e 3 2!

Norow s rame achcen |
— il
T T —
=
B oo — > 3. Check that the diagnosis name is set to "SPC
B ((CurrentValue))Ave.SPC Other than 3 sigma (1/1)" and

[spc {(CurrentValue)})Ave SPC Other than 3 sigma (1/1) ] Diag-name. click the [DiagnOStiCS Start] button.
4. When the confirmation dialog is displayed, click the [OK]
button.
Read set valus Disgnastics start ] 3. ciick!

%
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5. Turn on "X100" of the ladder program and generate an
abnormal current value.

10 @

6. Click the [Update] button.

T s Mrsgmrt_Otin

== 6. cClick! ‘ Point p

[
:
E
1
i
i
il
]
L

Clicking the [Update] button displays the
latest time data.

Set the display period as follows. (Each time
the [Update] button is clicked, the setting is

e required.)
] [Setting details]
From: 2018/12/12
To: Today's date
2 e e B s e e Y Y I 7. Ared mark is displayed at the position outside the SPC
L e rule (Other than 3 sigma (1/1)).

JrT— B s v 31 5 v ]

v | o |
7_ Display!

o e et

e —

—T—
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Pointp

When an abnormality is detected in the diagnosis, a pop-up window is displayed.
The feedback is executed when the pop-up window is displayed.

[ UNIT/SPC / SPC ((CurrentValue))Ave SPC Other than 3 sigma (1/1)

x
Iem vaiue . A ~
Section head 2019/08/06 15:59:39.800
Equpment UNIT ‘ = =
\

[ Obiect [w™ 4]
] Target [~
Ao [~
[ tower e
= [ #sama [~
-AMI [ =gma [~
[ +2sgma
\ ] 250w [
\\ [ seureedf - 7|
A

Unit SPC
Diag-name. SPC ((CurrentValue))Ave.SPC
E) .

18975

T
T~

T

=
T~

I

™
A\

T~ W

Checking the feedback result

Detect the output of the response data file and check that the feedback set in Real-time Flow Designer is executed correctly.
I i e v < [ Check that M10 is turned on with the device/buffer memory

® Device Nare W0 - T, batch monitor of GX Works3.

() Buffer Memory  Unit (HEX) Address DEG

[ [ AT Point />

o sj0j0;0/¢}0]0.0 Check! » Once the device has been turned on, it will
= Sesteete e s not turn off automatically even if the

M50 00, 0:0 0:0:0 0:0 0 .

e LRI L L detection status returns to normal.

e e I Therefore, turn it off manually if necessary.
k100 00 00000 0:0 0

« At the production site, the device can be
assigned to an alarm or lamp to notify of an
error and be used for preventive
maintenance.
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APPENDICES

Appendix 1 Ssaving/Deleting/Reading a Setting File

This section describes how to save, delete, and read a setting file in Real-time Flow Designer and Similar Waveform

Recognition Tool. Perform the following procedure as necessary.

Managing the diagnosis flow setting of Real-time Flow Designer

If more than one diagnosis flow is set at the start of the diagnosis, all the configured diagnosis flows are executed. Delete

unnecessary diagnosis flows in advance. By saving the current setting status as a setting file, the setting information saved as
a setting file can be read even if the settings are deleted.

ESave
Save the current setting status as a setting file.
Some setting information may not be saved depending on the data collector used. For details, refer to the manual of the data

collector used.
I 1. Click [File] = [Save in File...] from the menu.

@ - Create a save destination folder and save the file with

the desired name.

Move from
Data Loggng Flow.

D3ta Dagnoss Fow tame  Comment Number of Data Modfication Processes __ Number of Data Dignoss Processes

o,

RN oogioriovio: o
2
3
A

Discard Edit aoply Bxt

EDelete
Delete the selected item.
1. Right-click the flow to be deleted from the data

D T — @ - diagnosis flow setting of the edit item tree and click

2 new Data Diagnosis Flow Setting.

[Delete Item].

Discard Ed oply Ext
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HRead

Read the setting information saved as a setting file.

— 1. Click [File] = [Read from File...] from the menu of Real-
time Flow Designer and read the data diagnosis flow

5 Res-tme Flow Designer
"

[ read omFie..

S tting fil
B9 Toae Do sey [T T—— setting Tile.

& 9 Common Settng

st analysis

s smames ssonm 2. Click the [Apply] button.

Data Logging Phase s aimed at saving datatoa e

P— [
B - -

The descrption oftheitem where the cursoris placed s displayed.

| 2. cic = =

Saving/reading the setting file of Similar Waveform Recognition Tool

By saving the current setting status before deleting or overwriting the setting file, the information saved as a setting file can be
read again when needed.

ESave

Save the current setting status of Similar Waveform Recognition Tool as a setting file.

1. Click [File] = [Export Settings...] from the menu
of Similar Waveform Recognition Tool and

Similar Waveform Recognition Tool - Real-Time Data Analyzer - x

1. click!

rm Leaming Data to De Recognition.

Tsee e . X
cognition Tool - Reak-Time Data Analyzer s started separately. setti ng fl le.

save the Similar Waveform Recognition Tool

or Simiar Waverorm

@ Creation of Reference Waveform Learning Data

Point

Ploase ks settings concerming publéhing data n be subjcted o Sinkr Wavaforn Recognbon. The reference waveform learning
0 Publehing Data Settng data file is saved in the folder set

e e e, T e T B B T D D e D ST T ST below. Perform a backup as
T necessary.

=" Page 43 Creation setting of

Please execute Similar Waveform Recognition. You can monitor the execution status.

S eciman{Monkorig - Semba Vemveiann Racogntion Tool- ReaTone Dot fate s stated saparstaly. reference waveform learning data

Execution/Monitoring

HRead

Read the exported setting file to Similar Waveform Recognition Tool.

1. Click [File] = [Import Settings...] from the menu

Similar Waveform Recognition Tool - Real-Time Data Analyzer — x
= e ) 1. Click! of Similar Waveform Recognition Tool and read
Intslzs Al Settngs (© 4 the Similar Waveform Recognition Tool setting
rm Learning Data to be used for Similar Waveform Recognition.
Exit cognition Tool - Real-Time Data Analyzer is started separately.

file.

@ Creation of Reference Waveform Learning Data

2. Operation Settings

Please make settings concarning publihing data to be subjectd to Simiar Waveform Recognition.
D Publihing Data Setting

Please specify the created Reference Waveform Leaming Data to make the settings to execute Simiar Waveform Recognition.
Operation Settings

Please execute Similar Waveform Recognition. You can monitor the execution status.
* Execution/Monitoring - Similar Waveform Recognition Tool - Real-Time Data Analyzer is started separately.

Execution/Monitoring
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Appendix 2 Additional Similar Waveform
Recognition Exercise 1

Using Similar Waveform Recognition Tool, change the detection sensitivity of the abnormal waveform detection from 1 to 6 to

see how the result of the similarity diagnosis changes.

Point ;>

Before configuring the setting, save the diagnosis flow created in Exercise 2 and delete it from Real-time Flow
Designer.

For how to save and delete a setting file, refer to the following.

==~ Page 107 Saving/Deleting/Reading a Setting File

Operating procedure

1. Open the project for additional exercise of Similar Waveform Recognition "school_SimilarWave-2.gx3", and click the
[Select All] button to write the ladder program to the CPU module.

2. Read the data diagnosis flow setting file (SimilarWave_SettingFile.rfmcfg) to Real-time Flow Designer. (==~ Page 107
Managing the diagnosis flow setting of Real-time Flow Designer)

3. Copy the reference waveform learning data file (LearningData01.dspr) into the project folder
C:\SimilarWwaveData\AnalyzeData\WaveformData.

4. Import the setting file of Similar Waveform Recognition Tool (SmilarWave_Tool_SettingFile_1.swrcfg). (=5~ Page 108
Saving/reading the setting file of Similar Waveform Recognition Tool)

5. Execute the data diagnosis flow. (I~ Page 61 Executing data diagnosis)
6. Execute the similar waveform recognition. (=5~ Page 62 Similar waveform recognition execution)

7. Start GX LogViewer, turn "X100" of the ladder program to "ON", and check the waveform. (=5~ Page 64 Diagnosis with
waveform monitor)

8. Stop the diagnosis and set the detection sensitivity to 6 from "Operation Settings" of Similar Waveform Recognition Tool.
(=5~ Page 53 Operation setting)

9. 5.to 7. apply the procedure for checking the waveform.

Operation check

1. When the detection sensitivity is "1", the

abnormal waveform is not detected because
the similarity score does not fall below the
threshold of the similarity score "50.0" even if
an abnormality is generated.
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Operation setting window 2. Change the detection sensitivity from "1" to "

Opertonseting o1 x in "Operation Settings" of Similar Waveform
‘Operation Settings HH

e e YT e Recognition Tool.

The setting change applied during execution of Simiar Waveform Recognition is applied at the time when the

operation i resumed. Wh . g . .

en the detection sensitivity is changed to

Settng name ]

Runtime behavor target settng Operation target v "6", the s|m||ar|ty score threshold is

Reference Waveform Leaming Data File \c y L Datall. v‘
automatically changed.

Publishing Data Setting Name LogaingFlow01_Edge Application Diagnosis (MQTT) N . . .

oout Data e [Gurentvals = The similarity score threshold can be checked
Output Data Name |simiaricyDifference ] . "ot oy

in the "Similar Waveform Recognition

1 (Low 3 4 (Re ded] 5 6 (High! H H H H n H

e (recemenced '( ] execution status detailed monitoring" window.
Diagnosis Result file saving setting

Output Settings Only difference condition v

Numeric representation Decimal representation ~

Number of digits after decimal point 3[4 [Digit] (0 - 15)

Switched when the following number of rows (records) is exceeded. 20001%] [Row] (1 - 36000)

Max. number of save files (when exceeded, the oldest file is deleted.) 100}%] [Number] (1 - 6000)

Save destiation folder [csimiarwaveatak AnaiyzeDatakResule | =
Prefix of file name [Resulc ]
Bxample of save file path ‘C:!S\m\kzr\h’a\'aDawAAnamaDam&Ragumkesu}t_ﬂﬂﬂnnﬂm.tw |

Apply Cancel

Similar Waveform Recognition execution status monitoring window

Similar Waveform Recognition execution status detailed monitoring No. [1]

x
Setting name Setting01
Diagnostic state Difference
The latest Anomaly start date and time 2019/08/07 17:36:33.500000000
Minimum similarity score recorded date and time |2019/08/07 17:36:41.500000000
Date and time of latest diagnosis 2019/08/07 17:36:57.400000000
Present status continuity hours 0:00:24

Statistic information

Lowest Simirity Score poa |
Dference condition detection count: N
Operatig time 0:02:44

Similarity score threshold information

Simiarity score threshold lst

1 2 3 4 5 6

63.3 66.7 70.1 73.5 77.0

Close

3. When the similarity score falls below the
similarity score threshold "77.0" by changing
the setting of detection sensitivity, an
abnormality is detected.
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Appendix 3 Additional Exercise of SPC

Change the SPC rule from the setting in Exercise 2 to see how the diagnosis result changes.

Operating procedure

1. Start Real-time Statistic Diagnosis Tool and check that the data set in Exercise 2 is displayed.

2. Click the [Select equipment] button in Monitor and select the unit (Reader_UNIT C:\RSD\RSDDATA\UNIT) specified in
Reader. (==~ Page 88 SPC rule creation)

3. Select "CurrentValue" in "Select variable" of Analyzer and check that the data of Exercise 2 is displayed. ({5~ Page 88
SPC rule creation)

4. Select [Simple analysis - diagnosis] = [SPC] from the menu of Analyzer. (=5~ Page 88 SPC rule creation)
5. Change the SPC rule to "Other than 4 sigma (1/1)" in Analyzer. (=5~ Page 88 SPC rule creation)
6. Check the diagnosis result. (<5~ Page 111 Operation check)

Operation check

Check how the diagnosis result is changed by changing the SPC rule to "SPC((CurrentValue))Ave.SPC Other than 4 sigma
(/1)

1. Changing the SPC rule to
"SPC((CurrentValue))Ave.SPC Other than 4
sigma (1/1)" will increase the range diagnosed

Diagnosis result before the rule change (Other than 3 sigma)

as normal.
Therefore, the number of abnormalities will
decrease.

Point

For the SPC rule, refer to the
following.
=" Page 114 Default SPC Rule

Diagnosis result after the rule change (Other than 4 sigma)

1710-,
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Appendix 4 Read Data and Statistics of SPC

This section describes the read data and statistics displayed in Analyzer during analysis and diagnosis with SPC.

Read data

The CSV file data read by Reader is displayed as a waveform.
Waveforms of data from multiple sections can be overlapped or arranged horizontally to be displayed and analyzed.
When arranged horizontally, each section is shown as a single waveform and sections are not consecutive.

]
i
<]

ARRARRARRARRERRRRREREE

(1) mpy
2 10:39 10:42 10:45 10:48 10:51 10:54 10:57 11:00 11:03 11:0611:08
hi2/12 12 1212 /12 212 B2 2/r 22 1z /e /1212
)
Item Description
1) Vertical axis Automatically scaled according to the maximum and minimum values of the displayed waveform (section data).
(2) Horizontal axis Displays the date and time of the selected section.
When the [Overlay] button is selected, the elapsed time (second) from the start time of a single section is displayed.
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Read data statistics
From the CSV file data read by Reader, statistics for each variable are calculated in each section and displayed for the period

specified by "From" and "To".
The display value can be switched by clicking the [Max] button, [Ave] button, and [Min] button.

Item Description

(1) [Max] button Displays the maximum value of the waveform for each section.

2) [Ave] button Displays the mean value of the waveform for each section.

(3) [Min] button Displays the minimum value of the waveform for each section.

(4) Vertical axis Automatically scaled according to the maximum and minimum values of the displayed waveform.

(5) Horizontal axis Displays the number of sections in the period specified by "From" and "To" (equal to the number of files read by Reader).
Point

In this training, for the purpose of learning the procedure of analysis and diagnosis using SPC, the procedure
is described in Exercise 2 on the assumption that SPC is performed. In actual use, display the read data
statistics after displaying the read data to consider the optimum diagnosis method based on the analysis
result.

The read data statistics can be displayed with the following procedure.

[Disp] = [Read data statistics] from the menu in Analyzer

§ [Dataset] - [Management] - Analyzer - Real

=l Simple analysis - dizgnosis  Advanced anahysis

Read data frequency

From

9, C:¥RSCH¥RSDDATAXUNIT
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Appendix 5 Default SPC Rule

The default SPC rules are shown below.
When the condition is satisfied, data is judged as abnormal.

Point/©

Calculate the following using statistics for the period specified by "From" and "To" of the selected variable.
« Center line: Mean value of all sections

» 0: Standard deviation

» Upper control limit: Maximum value

* Lower control limit: Minimum value

« Other than 1 sigma (2/5): outside of +- 1 sigma (2/5)

. . . . Upper control limit
2 out of 5 consecutive points are outside 1 sigma.

20

10

Center line

10

20

__________________________ Lower control limit

« Other than 2 sigma (2/3): outside of +- 2 sigma (2/3)

—————————————————————————— Upper control limit
2 out of 3 consecutive points are outside 1 sigma. PP

20

10

Center line

10

20

Lower control limit

* Other than 3 sigma (1/1): outside of +- 3 sigma (1/1)

Upper control limit
1 point is outside 3 sigma. PP

30

Center line

30

__________________________ Lower control limit

« Other than 4 sigma (1/1): outside of +- 4 sigma (1/1) .
L . ) e m Upper control limit
1 point is outside 4 sigma. SPC rule established

40

/ v \J U Center line

40

__________________________ Lower control limit
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« Other than 5 sigma (1/1): outside of +- 5 sigma (1/1)

L ) . Upper control limit
1 point is outside 5 sigma.

50

Center line

50

__________________________ Lower control limit

« Control limit level (1/1): outside of control limits Lv.1 (1/1)

—————————————————————————— Upper control limit
1 point is outside the upper or lower control limit. PP

20

10

A A /\ Center line
AALTE!

10

20
XI Lower control limit

\ SPC rule established

« Alternate increase and decrease (6/6): alternating direction (6/6)

—————————————————————————— Upper control limit
6 points alternately increase and decrease. PP

20

10

Center line

10

20

__________________________ Lower control limit

* Increase and decrease (6/6): increasing or decreasing (6/6) Upper control limit
Consecutive 6 points increase or decrease. SPC rule established PP

20

1o

Center line

10

20

Lower control limit

» Toward center (15/15): within one sigma (15/15)

—————————————————————————— Upper control limit
15 consecutive points are within 1 sigma. PP

20

10

3
Center line

10

20

__________________________ Lower control limit

APPX
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« Continuous (9/9): plot on the same side (9/9)

9 consecutive points are on one side of the center line.

* Increase (10/10): increasing (10/10)
Increase (10 consecutive points increase.)

« Decrease (10/10): decreasing (10/10)
Decrease (10 consecutive points decrease.)

APPX
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/ v SPC rule established

SPC rule established

Upper control limit
20

10

Center line

10

20

Lower control limit

Upper control limit
20

10

Center line

10

20

Lower control limit

Upper control limit
20

10

Center line

10

20

Lower control limit



Appendix 6 MQTT Broker Setup
MQTT

MQTT is a Publish/Subscribe messaging predefined protocol.

MQTT classifies the sending side of the message into Publisher and receiving side of the message into Subscriber, and the
Broker relays the message.

The Publisher can send messages to the server without considering Subscribers, while the server is responsible for receiving,
managing, and properly publishing those messages to Subscribers.

Therefore, MQTT is suitable for data communication in a low-band network environment and a communication environment
with long waiting time.

The MQTT Broker whose operation has been confirmed by Edgecross Consortium is Eclipse Mosquitto.

Subscriber
(Receiving

Publisher

(Sending
side)

Broker

— 1\
(Processing server) E

Eclipse Mosquitto setup

The following describes the setup procedure of Eclipse Mosquitto.

Precautions

If the following window is displayed during installation, check that the file was downloaded from the appropriate website and
click the [Run] button and the [Yes] button.

User Account Control X

- \ ) Do you want to allow this app from an
Windows SmartScreen can't be reached right now unknown publisher to make changes to your

device?
Sereen is unreachable and can't help you decide if

Win320penSSL_Light-1_0_2n .exe
Publisher
Publisher: Unknown

File origin: Hard drive on this computer

SL_Light-1_0_2m.exe

Show more details

S

Operating procedure
. Install Visual Studio® 2013 or Visual C++® 2015 redistributable package.

Create the Eclipse Mosquitto installation folder and obtain the installer.

Install OpenSSL.
Install Pthread.

O A WN =

Install Eclipse Mosquitto.
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Installation of Visual C++ 2013 redistributable package

The following describes the installation procedure of Visual C++ 2013 redistributable package.

Operating procedure

1. Access the following and download "vcredist_x86.exe".
* www.microsoft.com/ja-jp/download/details.aspx?id=40784

2. Execute "vcredist_x86.exe".

3. i you agree to the license terms, select "l agree to the license terms and conditions" and click the [Install] button.

Installation of Visual C++ 2015 redistributable package

The following describes the installation procedure of Visual C++ 2015 redistributable package.

Operating procedure

1. Access the following and download "vcredist_x86.exe".
« www.microsoft.com/ja-jp/download/details.aspx?id=48145

2. Execute "vcredist_x86.exe".

3. if you agree to the license terms, select "l agree to the license terms and conditions" and click the [Install] button.

Creating the Eclipse Mosquitto installation folder and obtaining the installer

The following describes the procedure for creating the Eclipse Mosquitto installation folder and obtaining the installer.

Operating procedure
1. Create an installation folder (folder name: mosquitto) in the desired location.

2. Access the following and download the installer of Eclipse Mosquitto.
* www.edgecross.org/en

Installing OpenSSL

The following describes the installation procedure of OpenSSL.

Operating procedure

1. Access the following and download the installer of OpenSSL.
* www.edgecross.org/en

N

Execute the installer.

w

Click the [Next>] button.

A

Check the license agreement and select "l accept the agreement”, and click the [Next>] button.

&

Select the installation destination folder, and click the [Next>] button.

o

Select the folder name to be added to the start menu, and click the [Next>] button.

N

Select "The OpenSSL binaries (/bin) directory”, and click the [Next>] button.
Click the [Install] button.

© o

Select/clear ! the amount to donate, and click the [Finish] button.

*
-

When the [Finish] button is clicked while the checkbox is selected, the donation website will open. If it is accidentally selected, donation
can be canceled by closing the window of the donation website.

10. Copy "libeay32.dIl" and "ssleay32.dIl" in the installation folder selected in step 5 to the Eclipse Mosquitto installation
folder.
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Installing Pthread

The following describes the installation procedure of Pthread.

Operating procedure

1. Access the following and download Pthread.
* www.edgecross.org/en

2. Copy "pthreadVC2.dIlI" to the Eclipse Mosquitto installation folder.

Installing Eclipse Mosquitto

The following describes the installation procedure of Eclipse Mosquitto.

Operating procedure

Execute the installer of Eclipse Mosquitto.

Click the [Next>] button.

Click the [Next>] button.

Check that "Service" is selected, and click the [Next>] button.

O AN WNh=A

Select the folder created in the procedure for creating the Eclipse Mosquitto installation folder and obtaining the installer
as the installation destination folder, and click the [Install] button.

6. Click the [Finish] button.

Starting Eclipse Mosquitto

The following describes the procedure for starting Eclipse Mosquitto.

Operating procedure

1. Click the control panel of Windows® = [System
and Security].

3 Control Panel - o x

2. Select "Administrative Tools".

Q System and Security - o X
€ v 4 R ControlPanel > System and Security > ©[ 0] | Search Control Panel »

Administrative Tools

&y | 2. select! oo
© View eventlogs | @ Scheduletasks

Flash Player (32-bit)
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= [ Adminisuotie Tools - o x
Wome | s view °
» u & cu x New item e setectan
S Copy path ¢ £ Easy access Selectnone
PntoQuk Coy paste ove Copy | Delte Rename | N Properties
e Brsstesnotat ‘oo G OF e ’ istory 55 vt seecion
Cipbosra organze New open seect
[ > ControlPanel > System and Secury > Admiistative Toos V10] | Seorch Adminstrtve Tools P
# Quicksccess A Neme - Date modified size
. Desitop #1|  Componentsenices 6201684298 ™
3 Downlosd: + % ComputerManagement 68429 26
B Documents . 5 Defragment and Optimize Drives 68:42PM
o T moskcms 503 oM
I pictures
= 8 Event Viewer 68:42PM
Program Fies N @ iscsmer 2068420
Copture h Loca Securiy Polcy 5843 PM
SmilataveAPP_config 7 oo
SPCDATA A ODB( 2.
WaveformData {5 Performance Monitor 68:42PM
% Pin Management T620168439M  Shortcut
. Destop
2 weupc [;N F1672016842PM  Shorteut 218 Double-click
B e . Double-click!
F System Information
2 booments D TaskScheduler
R 9 Vindons revalwith Ahance sy
) 3 Windows Mermory Diagnastic soom  Shorcut
Music
items
G Senvices - o x
Fle Acion View Help
e @ Ec= Em »enn
& Services (Local) |1 Services (Loca
Mosquitto Broker Name . Description  Status  StartupType  LogOnAs ~
hintemet Connection Sharn.. Provides e Manual (... Loca Sste.
Start the service ELIP Helper Providestu.. Running  Automatic  Local Syste..
By psec olicy Agent Inemet Pr.. Manual (... Networks-.
Descrption: 4K orDisibuted Tn... Coordinates. Manual (g, Netwoks.
MQTT v3.1 broker € Link-Layer Topology Discov.. Createss N... Manual Local Senvice.
ByocalSesson Manager  CoreWindo.. Runving  Automatic  Locs st
ELMELPC ntemal Communic.. MELPC ne.. Runving  Automatic  Locs Syste
CUMELPCSystematchdog  MELPCSys.. Running  Automatic  Locs Syste
CMELPCTimeSyncronizaion MELPCSyn.. Ruing  Automatic  Locs Syt
€4 MELSOFT Medatv Server Ruming  Automatic  Localyse
i MesagingSenvice 303 Senvicesup. Mangal (... Loca Syt
@ Microsot () Digrostcs H.. Disgnostc. Manaal  Local Syt
1@ Micosot Account Signin..._Enales use Menual (Tig.. Local yse
GuMicrosoft App-y Clent Mamages A Disbled  Loca Sste.
€4 MicrosoftiSCS niator Se... Manages Mol Loce St
EMicosotPassport Provides pr.. Manual (... Loca Syt
€ Microsoft Passport Contsner Manages .. Manual (... Loca Senice
€4 Microsft Software Shadow.. Manages .. Manwl  LoclSyste.
i MicosotStorage Spaces .. Hostenice. Manl  Networks.
& Microsoft Windows SMS Ro... Routes mes...
B Net.Tep ort Sharing Sevice _ Provides abi. calsenvce
B Netlogon Waintsinsa e syt
€4 Network Connected Deic.. Network o.. ocsisenice
€4 Network Connection Brokes _ Brokers con-. e Syt
G Network Comnecions Manages e Syt
B Network C Provid "
4 Network st Seice dentes
i Network Location Awarenss Callcts s
G NetworkSetup Serice  The N 4_ Select! -
@ Network Stor nteface .. Tis sen
an b Server
N The NI Appl Localsyste
N The NiAuth.._Running _Automatic_LocalService v

\ Extended (Standard

Start service Mosquitto Broker on Local Computer

Mosquitto Broker Properties (Local Computer)

General |ogOn Recowery Dependancies

Servics name:  mosquitt

Display name: Mosquitto Broker

Desoription: | MOTT w31 broker

Fath to executable:
C¥Program Files (@6 Mmosquitto¥masquittasxe run

Startup type:

[Automstic
| -

Service status: | D

Start Stop Pause Feesume
You can specify the start psrameters that apply when you start the seruice

from here.

Start parameters:

5_ Select!

Ok

6. ciick!
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3.

4.

5.

Double-click "Services".

If the status of Mosquitto Broker is not
"Running", select "Start" in the right-click menu.

If the startup type is not "Automatic”, select
"Automatic”.

The service starts automatically the next time it
starts.

Click the [OK] button.



Appendix 7 Contact Information

For Real-time Data Analyzer, please consult your local Mitsubishi representative.
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