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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices
referring only to property damage have no safety alert symbol. These notices shown below are graded according to
the degree of danger.

/\ DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\ WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\ CAUTION

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property
damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

/\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance
are required to ensure that the products operate safely and without any problems. The permissible ambient
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software described.
Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in this
publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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Introduction 1

1.1 About SINUMERIK

From simple, standardized CNC machines to premium modular machine designs — the
SINUMERIK CNCs offer the right solution for all machine concepts. Whether for individual parts
or mass production, simple or complex workpieces — SINUMERIK is the highly dynamic
automation solution, integrated for all areas of production. From prototype construction and
tool design to mold making, all the way to large-scale series production.

Visit our website for more information SINUMERIK (https://www.siemens.com/sinumerik).

1.2 About this documentation

Overview

Target group

Benefits

Standard scope

This document describes how you operate Analyze MyWorkpiece /Monitor.

The operating manual addresses all machine tool users. This publication provides information
required by the user to understand the Analyze MyWorkpiece /Monitor software.

The operating manual allows the target group to get familiar with the software user interface.
Based on the manual, the target group is capable of responding to disturbances and taking
corrective action.

This documentation only describes the functionality of the standard version. This may differ
from the scope of the functionality of the system that is actually supplied. Please refer to the
ordering documentation only for the functionality of the supplied drive system.

It may be possible to execute other functions in the system which are not described in this
documentation. This does not, however, represent an obligation to supply such functions with
a new control or when servicing.

For reasons of clarity, this documentation cannot include all of the detailed information on all
product types. Further, this documentation cannot take into consideration every conceivable
type of installation, operation and service/maintenance.

The machine manufacturer must document any additions or modifications they make to the
product themselves.

Analyze MyWorkpiece /Monitor
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1.3 Documentation on the internet

Websites of third-party companies

This document may contain hyperlinks to third-party websites. Siemens is not responsible for
and shall not be liable for these websites and their content. Siemens has no control over the
information which appears on these websites and is not responsible for the content and
information provided there. The user bears the risk for their use.

1.3 Documentation on the internet

1.3.1 Documentation overview SINUMERIK ONE

Comprehensive documentation about the functions provided in SINUMERIK ONE Version 6.13
and higher is provided in the Documentation overview SINUMERIK ONE (https://
support.industry.siemens.com/cs/ww/en/view/109768483).

You can display documents or download them in PDF and HTML5 format.

The documentation is divided into the following categories:

User: Operating

User: Programming

Manufacturer/Service: Functions
Manufacturer/Service: Hardware
Manufacturer/Service: Configuration/Setup
Manufacturer/Service: Safety Integrated
Information and training

Manufacturer/Service: SINAMICS

Analyze MyWorkpiece /Monitor
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1.5 mySupport documentation

1.3.2 Documentation overview SINUMERIK 840D sl

You will find extensive documentation on the functions of SINUMERIK 840D sl from version 4.8
SP4 at 840D sl documentation overview (https://support.industry.siemens.com/cs/ww/en/view/
109766213).

- %

b \

-
all .“

You can display documents or download them in PDF and HTML5 format.

The documentation is divided into the following categories:

User: Operating

User: Programming

Manufacturer/Service: Functions
Manufacturer/Service: Hardware
Manufacturer/Service: Configuration/Setup
Manufacturer/Service: Safety Integrated
Manufacturer/Service: SINUMERIK Integrate/MindApp
Information and training

Manufacturer/Service: SINAMICS

1.4 Feedback on the technical documentation

If you have any questions, suggestions or corrections regarding the technical documentation
which is published in the Siemens Industry Online Support, use the link "Send feedback" link
which appears at the end of the entry.

1.5 mySupport documentation

With the "mySupport documentation" web-based system you can compile your own individual
documentation based on Siemens content, and adapt it for your own machine documentation.

To start the application, click on the "My Documentation” tile on the mySupport homepage
(https://support.industry.siemens.com/csiwwl/en/my):

Analyze MyWorkpiece /Monitor
Operating Manual, 09/2022, A5E47919940B AE 9
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1.6 Service and Support

» Industry Online Support International » Language » Contact » Help » Support Request

yHome > mySupport

my Support Links and Tools

1 1 1 i 1=
B ) ¢ a i
A T
0 - NNy
Support Request > My Filters > My Favorites > My Notifications > My Products >
i 1 1S
Nt
EEE N 4 t%
JU|
= CAX 4
My Documentation >  CAx Data > My |Base
@ Reagistrations A

The configured manual can be exported in RTF, PDF or XML format.

Note

Siemens content that supports the mySupport documentation application can be identified by
the presence of the "Configure" link.

1.6 Service and Support

Product support

You can find more information about products on the internet:

Product support (https://support.industry.siemens.com/cs/ww/en/)

The following is provided at this address:

e Up-to-date product information (product announcements)

* FAQs (frequently asked questions)

* Manuals

* Downloads

* Newsletters with the latest information about your products

* Global forum for information and best practice sharing between users and specialists
¢ Local contact persons via our Contacts at Siemens database (= "Contact")

* Information about field services, repairs, spare parts, and much more (= "Field Service")

Analyze MyWorkpiece /Monitor
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1.6 Service and Support

Technical support

Training

Country-specific telephone numbers for technical support are provided on the internet at
address (https://support.industry.siemens.com/cs/ww/en/sc/4868) in the "Contact” area.

If you have any technical questions, please use the online form in the "Support Request" area.

You can find information on SITRAIN at the following address (https://www.siemens.com/
sitrain).

SITRAIN offers training courses for automation and drives products, systems and solutions from
Siemens.

Siemens support on the go

SIEMENS

DESIGN
AWARD
2020

=~ Siemens Industry
Online Support

With the award-winning "Siemens Industry Online Support" app, you can access more than
300,000 documents for Siemens Industry products — any time and from anywhere. The app can
support you in areas including:

* Resolving problems when implementing a project

e Troubleshooting when faults develop

e Expanding a system or planning a new system

Furthermore, you have access to the Technical Forum and other articles from our experts:
e FAQs

e Application examples

* Manuals

* Certificates

* Product announcements and much more

The "Siemens Industry Online Support" app is available for Apple iOS and Android.

Data matrix code on the nameplate

The data matrix code on the nameplate contains the specific device data. This code can be read
with a smartphone and technical information about the device displayed via the "Industry
Online Support" mobile app.

Analyze MyWorkpiece /Monitor
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1.8 General Data Protection Regulation

1.7 OpenSSL
This product can contain the following software:
e Software developed by the OpenSSL project for use in the OpenSSL toolkit
e Cryptographic software created by Eric Young.
e Software developed by Eric Young
You can find more information on the internet:

e OpenSSL (https://www.openssl.org)

e Cryptsoft (https://www.cryptsoft.com)

1.8 General Data Protection Regulation
Siemens observes standard data protection principles, in particular the data minimization rules
(privacy by design).
For this product, this means:
The product does not process or store any personal data, only technical function data (e.g. time
stamps). If the user links this data with other data (e.qg. shift plans) or if he/she stores person-

related data on the same data medium (e.g. hard disk), thus personalizing this data, he/she must
ensure compliance with the applicable data protection stipulations.

Analyze MyWorkpiece /Monitor
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Fundamental safety instructions

2.1 General safety instructions

/\ WARNING

Danger to life if the safety instructions and residual risks are not observed

If the safety instructions and residual risks in the associated hardware documentation are not
observed, accidents involving severe injuries or death can occur.

* Observe the safety instructions given in the hardware documentation.

* Consider the residual risks for the risk evaluation.

/\ WARNING

Malfunctions of the machine as a result of incorrect or changed parameter settings

As a result of incorrect or changed parameterization, machines can malfunction, which in turn
can lead to injuries or death.

* Protect the parameterization against unauthorized access.

* Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.

2.2 Warranty and liability for application examples

Application examples are not binding and do not claim to be complete regarding configuration,
equipment or any eventuality which may arise. Application examples do not represent specific
customer solutions, but are only intended to provide support for typical tasks.

As the user you yourself are responsible for ensuring that the products described are operated
correctly. Application examples do not relieve you of your responsibility for safe handling when
using, installing, operating and maintaining the equipment.

2.3 Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be connected to

Analyze MyWorkpiece /Monitor
Operating Manual, 09/2022, A5E47919940B AE 13
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2.3 Security information

14

anenterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit
https://lwww.siemens.com/industrialsecurity (https://www.siemens.com/industrialsecurity).

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer

supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under

https://www.siemens.com/cert (https://www.siemens.com/cert).

Further information is provided on the Internet:

Industrial Security Configuration Manual (https://support.industry.siemens.com/cs/ww/en/
view/108862708)

/\ WARNING

Unsafe operating states resulting from software manipulation

Software manipulations, e.g. viruses, Trojans, or worms, can cause unsafe operating states in
your system that may lead to death, serious injury, and property damage.

¢ Keep the software up to date.

¢ Incorporate the automation and drive components into a holistic, state-of-the-artindustrial
security concept for the installation or machine.

* Make sure thatyou include all installed products into the holistic industrial security concept.

¢ Protectfiles stored on exchangeable storage media from malicious software by with suitable
protection measures, e.g. virus scanners.

* On completion of commissioning, check all security-related settings.

Analyze MyWorkpiece /Monitor
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Overview 3

3.1 System description

Analyze MyWorkpiece /Monitor is a SINUMERIK Edge application for qualitative monitoring and
evaluation of the processing procedure. Various measured values are stored for this purpose
during processing.

The functionality of the application can be divided into the following steps:
1. Training machining operation
— Users import or create a model as basis for monitoring the machining process.
2. Monitoring the machining operation
— The user defines and configures the process steps or operations to be monitored in "jobs".

— Theuse caserecordsall values that are available on the data bus of the SINUMERIK control
system.

— The data defined and recorded in this way is stored in SINUMERIK Edge and preprocessed
after completion of the specified operation.

— The data are evaluated using the "Six-Sigma" statistical procedure or a user-defined
algorithm.
- The result is saved in a report.
- The result is reported back to the control in a global user variable (GUD).

— Using the "Direct Monitoring” function, you can analyze intermediate data (data that are
almost in real time) of an active monitoring job.

— Using the "Measuring cycle" function, you can monitor workpiece-related measurements
integrated in the machine, which are performed based on SINUMERIK measuring cycles.

The user receives an MQTT notification if a new result is available and can be requested using
REST API.

Based on the result, the user can decide whether the processed operation was good or bad in
terms of quality. For this assessment, limits are defined beforehand by reference processing.

Note
"Six-Sigma" procedure

"Six-Sigma" is a statistical procedure used in quality assurance.

Analyze MyWorkpiece /Monitor
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3.1 System description

Creating a model

In order to detect a processing procedure anomaly (operation good or bad) during production,
the processing procedure must be analyzed beforehand:

1. Record (capture) the machining process data using Analyze MyWorkpiece /Capture.
2. Create a model:
— Import the Capture data from Analyze MyWorkpiece /Capture

— Using triggers, split-up the data into individual operations.
The process data for an operation is called TDU (Training Data Unit).

— Create training data sets from Capture data.
Several TDUs for the same operation are combined in training data sets.

— Train the model based on the training data set.
Assuming that the data in the training data set have a Gaussian (standard) distribution,
expected value p and the standard deviation ¢ can be derived for every data point. If 60 is
defined as the maximum permitted deviation, a model can be calculated using the "Six-
Sigma" method from the TDUs.

3. Assign the model a monitoring job.

Six-Sigma model training

TDUs Model

f)—J}—;——H

Spindle 4
torque [Nm]

Lgd
.
Ll

T
-30 -20 -1lc0 p 1o 20 30
Spindle torque [Nm]
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Overview

3.2 Users and rights

Operator control structure
Analyze MyWorkpiece /Monitor contains the following functions:
e Import Capture Data (Page 27)

— Import machining process data from Analyze MyWorkpiece /Capture as basis for training
the model

» (Create Training Data Unit Sets (Page 33)
— Create a training data set from Capture data as basis for the model training
e Train Models (Page 45)
— Create a model based on training data sets
¢ Manage Monitoring Jobs (Page 59)
— Manage job configurations
* Analyze Monitoring Results (Page 69)
— View and manage result reports

* Configure Settings
You make these settings once after installing Analyze MyWorkpiece /Monitor - or while
operational under "Configure Settings", e.g. under "Data retention rules".
You can find more information on data retention rules in Chapter Managing memory space
(Page 22).
More information about user settings is provided in the
SINUMERIK Edge Installation Manual, Analyze MyWorkpiece /Monitor.

» User-defined algorithm (Page 79)
¢ Direct Monitoring (Page 89)

¢ Measurement cycle (Page 97)

3.2 Users and rights

To access the Analyze MyWorkpiece /Monitor application, a local user on the SINUMERIK Edge
must be assigned to the user group listed below. To do this, the system administrator for the
SINUMERIK Edge device creates the user group, and creates one or several users, who are
assigned to this user group.

More information about the user group is provided in the
Installation Manual SINUMERIK Edge, Analyze MyWorkpiece /Monitor.

User group

The following user group is available for Analyze MyWorkpiece /Monitor:

User group Authorizations

amwmonitor Access to all functions of Analyze MyWorkpiece /Monitor.

Analyze MyWorkpiece /Monitor
Operating Manual, 09/2022, A5E47919940B AE 17



Overview

3.3 Starting Analyze MyWorkpiece /Monitor

3.3 Starting Analyze MyWorkpiece /Monitor

Analyze MyWorkpiece /Monitor is started by entering an URL in the browser.
After successfully logging in, the home page is called with an overview of all functions.

Requirement
¢ SINUMERIK Edge has been configured and commissioned.

* To create models in Analyze MyWorkpiece /Monitor, machining process data recorded using
Analyze MyWorkpiece /Capture must be available.

More information

You can obtain the following information in the menu, in the upper left-hand corner:

Information Description

Software from third-par- | Contains information about the license terms of the third-party software used.

ty suppliers

Readme Contains the latest changes that are not listed in the user manual and con-
straints.

User Manual This User Manual.

Version number Version number of Analyze MyWorkpiece /Monitor.

Analyze MyWorkpiece /Monitor
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3.4 Change password

Procedure
1. Enter the following address in the browser:
https://<ip-address-of-edgebox>:5443/amwmonitor
The login page is displayed.
2. Enter your Analyze MyWorkpiece /Monitor user name and password.
Information on users and the user group can be found in the section: Users and rights
(Page 17).
3. Click the "Login" button.
The home page opens.
= Analyze My
Import Capture Data Create Training Data Unit Sets Train Models
Analyre MyWorkpiece Monitor Anabyzre MyWorkpiece (Monitor Analyze MyWorkpiece Monitor
Manage Monitoring Jobs Analyze Monitoring Results Script Manager
Analyze MyWorkpiece Monitor Anabyze MyWorkpiece fManitor Anatyze MyWorkpiece Maonitor
Configure Settings
3.4 Change password

Change your password at regular intervals.

Analyze MyWorkpiece /Monitor
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3.7 Filtering data

Procedure

3.5

Procedure

3.6

Procedure

3.7

20

1. Open the drop-down list at the top right in the title bar.

2. Click "Change Password".
You are redirected to the "miniweb" administration environment.

3. Change the password.

More information about changing the password is provided in the Industrial Edge User
Documentation.

Switch language
The user interface is available in the following languages:
e English

e German

—_

. Open the drop-down list at the top right in the title bar.

2. Click on your chosen language.
The user interface is displayed in the required language.
Sign out

If you want to exit Analyze MyWorkpiece /Monitor, then sign out on the SINUMERIK Edge
administration page.

1. Open the drop-down list at the top right in the title bar.

2. Select "Logout".
You are transferred to the SINUMERIK Edge administration page.

3. On the SINUMERIK Edge administration page, select "Logout".

Filtering data

On overview pages, Analyze MyWorkpiece /IMonitor provides the option of reducing the amount
of data that is displayed using the filter function.

Analyze MyWorkpiece /Monitor
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Symbols

Procedure

3.7 Filtering data

The following symbols are taken into account when filtering:

Symbol Description

Y v Opens the "My Filters" menu.

Copies the selected filter to the "My Filters" list.

Deletes the selected filter criterion from the current filter.
Deletes the corresponding filter from the "My Filters" list.

Adds additional criteria to the current filter.

<+ = @

N Closes the "My Filters" menu.

. Click the "Filter" symbol.

The "My Filters" menu opens and various filter dialogs are listed corresponding to the tasks.

. Select a filter from the "My Filters" list.

- OR -
Define a new filter.

3. To do this, select the filter criterion from the "Attribute" drop-down list.

. In the "Value" field, enter the exact text or the number being searched for and in the full

length.
Placeholders are not supported.

. Add the filter criterion for the current filter using the "+" character.

Remove the corresponding filter criterion using the "Delete" symbol.

. If you wish to save the filter for reuse:

— Enter a filter name.

— Click on "Save".
The filter is displayed in the "My Filters" list.

. Click on "Reset filter" to redisplay all of the data.

Analyze MyWorkpiece /Monitor
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3.8 Managing memory space

A1 My Filters

Mew filter

&

MNES

Attribute W Value

3.8 Managing memory space

In the user settings, Analyze MyWorkpiece /Monitor provides the option of freeing-up memory
space.

Analyze MyWorkpiece /Monitor
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3.9 Managing MQTT service

Procedure
1. On the home page, click on "Configure Settings".
Configure Settings
2. Page "Configure Settings" opens.

— Under "Data retention rules” in the left-hand area, you can define rules for managing the
memory space; this is automatically run in the background in order to continuously
ensure smooth operation.

— You can define how the system should respond if memory capacity is no longer available:
If you activate option "Deactivate all monitoring jobs", all active monitoring jobs are
terminated and data is no longer recorded.

If you activate option "Delete oldest monitoring results”, then the oldest reports are
deleted. If you also activate the suboption, reports with positive results are deleted before
the old reports with negative results.

— Under "Advanced settings: Remove..." you can define when reports are deleted with a
fine granularity:

You can define that reports are deleted once they have been successfully downloaded.
You can define that reports are deleted independent of the result once they are older than
"x" days.

You can define that reports with a positive result are deleted after "x" days.

— Memory space utilization is displayed under "Monitor storage” in the right-hand area.

— To permanently delete all data belonging to a category (temporary data, job reports, ...),
click on the "Delete" symbol at the end of the corresponding line.

[ |

|

| L

u [

n [

n

=
3.9 Managing MQTT service
In the user settings, Analyze MyWorkpiece /IMonitor provides the option of configuringan MQTT

connection.

Analyze MyWorkpiece /Monitor
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3.9 Managing MQTT service

Requirement

Procedure

24

Notifications (MQTT notifications) can then be sent to an MQTT broker to inform MQTT clients
that a monitoring job has been completed and a report is available that can be downloaded.

For each completed monitoring job, Analyze MyWorkpiece /Monitor sends an MQTT notification
to the configured MQTT broker, which contains a download link for the report that has been
generated, the corresponding monitoring results and additional information regarding the
completed monitoring job.

The MQTT interface can be used as alternative to REST API - or in conjunction with REST API - to
obtain monitoring results and to avoid unnecessary REST queries.

You can find additional general information on the MQTT protocol here: MQTT.org (https://
mgtt.org/)

Note

e The MQTT client authentication with user name and password must be activated in the
MQTT broker configuration to check the client identity.

e User name and password are transferred to the MQTT broker in plain text as no data transfer
encryption is used for MQTT communication.

AnMQTT server (MQTT broker) was set up, which can be accessed from SINUMERIK Edge (on the
factory network side).

1. On the home page, click on "Configure Settings".

Analyze MyWorkpiece /Monitor

2. Page "Configure Settings" opens.

Analyze MyWorkpiece /Monitor
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Overview

3.9 Managing MQTT service

3. Click on "Activate MQTT service" and populate the following text boxes:

— Network address of the MQTT broker and port: IP address and port of your MQTT server
(protocol prefix "tcp://" is required)

— Targettopic: The name of the MQTT topic that is used to publish MQTT notifications (case
sensitive)

— User name and password: for authentication on your MQTT server

& Configure Settings

=T
4. To save the configuration, click on "Save".

Analyze MyWorkpiece /IMonitor starts by sending MQTT notifications if the configuration was
correctly configured.

Analyze MyWorkpiece /Monitor
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3.9 Managing MQTT service

Analyze MyWorkpiece /Monitor
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Import Capture Data

4.1 Overview

To create or train a model, first import the machining process data, which was recorded/traced
using Analyze MyWorkpiece /Capture.

Requirement

* Analyze MyWorkpiece /Capture or Analyze MyWorkpiece /Capture for Analysis must be
installed on the same Edgebox.

* Recording files created with Analyze MyWorkpiece /Capture are available.

Functions and data

The following functions and data are available:

Function/data

Description

“—

Navigates to the previous page.

Y v

Filters the list of Capture jobs

Import for Capture job

Capture job name
The name is assigned by the Analyze MyWorkpiece /Capture application

Available runs

Number of data sets available on this machine that can be imported.

Imported runs

Number of data sets that have already been imported.

Duration [hh:mm:ss]

Data volume that was imported as complete duration in the format [Hours:Mi-
nutes:Seconds].

|

Deletes the imported data of the Capture job in Analyze MyWorkpiece /Monitor
The data is not deleted from Analyze MyWorkpiece /Capture.

This symbol is only available if Capture Job Runs were imported.

Analyze MyWorkpiece /Monitor
Operating Manual, 09/2022, A5E47919940B AE

27



Import Capture Data

4.1 Overview

Procedure
1. Click the "Import Capture Data" button on the home page.

Import Capture Data

Analyze MyWorkpiece /Monitor

2. The "Capture Job Import Overview" page opens and displays an overview of the machining
process data available for import and the already imported machining process data.

— Click on the column header to sort data sets in either ascending or descending order in a
column.

— To reduce the number of data sets listed, click on the "Filter" symbol.
More information is provided in Chapter: Filtering data (Page 20).

— You can import a new run of a Capture job.
More information is provided in Chapter: Importing records of a Capture job (Page 29)

— You can delete imported runs of a Capture job.
The deleted data remain available in Analyze MyWorkpiece /Capture for a subsequent re-
import, assuming that they were not deleted directly beforehand in Capture.
More information is provided in Chapter: Deleting the record of a Capture job (Page 31).

— You can determine the cause as to why an import was unsuccessful.
More information is provided in Chapter: Determining why an import was not successful

(Page 31).
< Capture job import overview T~
Impert for Capture job Available runs Imported runs Duration [hhk:mirm:ss]
Tower3AX ] 5 00:50:21 o

Analyze MyWorkpiece /Monitor
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Import Capture Data

4.2 Importing records of a Capture job

4.2 Importing records of a Capture job

Every Capture job contains one or several runs that you can import.

Functions and data

The following functions and data are available:

Functions/data

Description

] Check box to select a run.
All runs are selected if you activate the check box in the column header.
Job run Name of the run
As default setting, the time stamp of the recording is used as name.
No. Run number.
Time at the start of re- | Displays the time at the start of recording [Year-Month-Day;Hour:Minute:Sec-
cording ond]

Duration [hh:mm:ss]

Length of the recording in the format [Hour:Minute:Second].

Status

Shows the import status:

* Notimported

e Import running ... <Progress>%
e Imported:

e Import failed

Starts the import.
This symbol is only available if the status is "Not Imported".

X| [«

Cancels the active import.
This symbol is only available if the status is "Importing...x%".

i}

Deletes the run of the Capture job from Analyze MyWorkpiece /Monitor.
The data is not deleted in Analyze MyWorkpiece /Capture.
This symbol is only available for imported data sets.

Displays detailed information about the run.

Analyze MyWorkpiece /Monitor
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Import Capture Data

4.2 Importing records of a Capture job

Procedure
1. Click on the name of the required Capture job on page "Capture Job Import Overview".
2. Page"Import runs of <Name of the Capture job>" opens, and displays all runs of the selected
Capture job and its associated parameters.
— Click on the column header to sort runs in either ascending or descending order in a
column.
— To import an individual run:
Click on the "Import" symbol in the required line.
The import progress is displayed in column "Status".
— You can cancel the active import by clicking on the "Cancel" symbol.
You obtain a security message that you can confirm or cancel.
< Import Runs of Tower3AX T~
E | Job run Mo. Recording Start Time Duration [hh:mm:ss] State
[l Ba11270c-51fa-4569-8d6f2 @ 2021-09-0&; 22:29:31 Vo432 Mot Imported ‘L l:l)
| Sebalbbd-1138-41ee-9e28. 8 2021-08-21; 15:29:05 00:10:03 Mot Imported o l!l‘u
r eOfcldf.1d69-dbea-al2aa 7 2021-08-21; 15:27:52 00:00:03 Mot Imported IJ_,. |:|I
caffcelf-0230-4bdc-bbdc-z & 2021-08-21; 15:17:33 0 08:37 Mot Imported & D
chTfcbfe-cide-41ad-Pebf.5 5 2021-08-21; 15:07:28 00:10:04 Imported i} (i_j
DaaBd282-34cd-4334-b3a0 4 2021-08-21; 14:57:23 00:10:04 Imported n i)
Tedde329-88f9-4d0c-bb51- 3 2021-08-21; 14:47:18 00:10:05 Imperted i’ 1:.)
add50ca-6fde-417d-8783. 2 2021-08-21; 14:37:14 00:10:04 Imported i} {T‘J
fBebeSdT.d554.4f8b.0804. 1 2021.08-21: 14:12:05 00:10:04 Imported i} ':E'
3. To import several runs:
— Activate the check box by the required run.
— Click on the "Import" button.
Message "Import Capture Job Runs" opens and indicates the progress of the import.
— Click on "Cancel" to cancel the import operation.
You obtain a security message that you can confirm or cancel.
Analyze MyWorkpiece /Monitor
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4.4 Determining why an import was not successful

¢ Import Runs of Tower3AX T~
1 | Job run Mo, | Recording Start Time Duration [hh:mm:ss] State
[[] 8a11270c.51fa-4569-8d6fs 9 2021-09-06; 22:20:31 10:40:32 Not Imported 2 ©
[[] Scbalbbd-f138-41ec-9e28. B 2021-08-21; 15:29:05 00:10:03 Not Imported & @
|:| cOfcD4fE-1d69-dbea-al12a« 7 Imperting Capture Job Runs Mot Imported i. (_|_'j

Extract Capture job run 1/1

caffeelf-0230-4bde-bbde—s 6 Extracting D)
I
chTfcbBe-cfde-41ad-9ebf-5 § Imparted g o
Uaa8d282.3dc4.4334.b3a0 4 — - Imported m o
Te3de320.88f9-4d0c-bbS1. 3 2021.08-21; 14:47:18 00:10:05 Imported o o
a3d590ca.6fd6-417d-B783. 2 2021.08-21; 14:37:14 00:10:04 Imported 1] @
fBebc547.d554-4fBb-0Bad- 1 2021-08-21; 14:12:05 00:10:04 Imported m Q}
. .
4.3 Deleting the record of a Capture job

Every Capture job contains one or several runs. You have the option of deleting runs that are no
longer required, assuming that these were not deleted in Capture.
The deleted data is available for subsequent re-import into Analyze MyWorkpiece /Capture.

Procedure
1. Click on the name of the required Capture job on page "Import Capture Data".
Page "Import runs of <Name of the Capture job>" opens, and displays all runs of the selected
Capture job and its associated parameters.
2. To delete a run, click on the "Delete" symbol in the required line.
A security message is displayed.
To confirm the message, click on "Delete"
4.4 Determining why an import was not successful

You can determine the cause of the error if a capture job run was not able to be imported.

Analyze MyWorkpiece /Monitor
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4.4 Determining why an import was not successful

Procedure

32

1.

Page "Import Runs of <name of the capture job>"is open, and displays all runs of the selected

capture job and its associated parameters.

For a run with unsuccessful import, a red triangle and "Import Failed" are displayed in the
"State" column.

Move the mouse over the red triangle to determine the cause of the error.

The possible error is displayed in a tooltip.

The following error types exist:

Error when importing HF data. The signal configuration may have changed.

Error when importing HF events.

Error when importing LF data. The LF data format may have changed.

No ZIP file available.

Corrupted ZIP file.

The following error message is displayed in the tooltip if the cause of the error was not able
to be determined:

The error source cannot be identified.
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Create Training Data Unit Sets

5.1 Overview

You require the appropriate training data sets to create or train a model.

A training data set corresponds to an operation while machining a workpiece, and contains the
necessary process data. To be able to train a model, you require several training data sets of the

same operation.

Requirement

¢ The machining process data of the Capture job were imported.

¢ The training data sets were generated using the "Create Training Data Unit Sets" application.

Functions and data

The following functions and data are available:

Functions/data Description
= Navigates to the previous page.
Y v Filters the list of data sets
] Check box to select a training data set
All data sets are selected if you activate the check box in the column header.
Name of the TDU set Name of the training data set (Training Data Unit)
Capture job import ref- | Name of the Capture job whose machining process data was imported.
erence
Last modified Date and time of the last change.
Number of TDUs Number of TDUs (Training Data Unit) in the TDU set.
The progress is displayed while creating the TDUs.
Status Displays the status of the training data set.
* Generated
* Generate
Indicates that new recording data of a machining process is available after the
training data set was created.
b4 Cancels the active creation process
This symbol is only available during the creation process.
u Deletes the training data set.
B Copies the training data set.
O Displays detailed information about the training data set.

Analyze MyWorkpiece /Monitor
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Create Training Data Unit Sets

5.1 Overview

Procedure

34

1.

On the home page, click on "Create Training Data Unit Sets".

Create Training Data Unit

Sets

Analyze MyWorkpiece /Monitor

Page "Create Training Data Unit Sets" opens and displays all training data sets.

Click on the column header to sort data sets in either ascending or descending order in a
column.

To reduce the number of data sets listed, click on symbol "Filters".
More information is provided in Chapter: Filtering data (Page 20)

You can display additional details about a training data set.
More information is provided in Chapter: Displaying details (Page 35).

You can create a new training data set and change the parameters of an existing training
data set.

More information is provided in Chapter: Creating/configuring training data sets

(Page 36)

You can select or edit runs of a Capture job.
More information is provided in Chapter: Creating training data sets (Page 41)

You can copy individual training data sets.
More information is provided in Chapter: Copy training data sets (Page 42).

You can delete individual or several training data sets.
More information is provided in Chapter: Deleting a training data set (Page 43)

Analyze MyWorkpiece /Monitor
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5.2 Displaying details

¢ Create Training Data Unit Sets T v
O | TDU set name | Capture job import IO‘FOI'ME{ Last modified Ne. of TDUs State |
[ Tower3AX Tower3AX Sep 17, 2021.1 4 Generated (0]
] TowerIAX, TowerIak Sep 17, 2021, 1 Processing.... ( Created TDU: 0 ) Generating \_le

Note

"G0" motion is ignored

Command "GO" (rapid traverse) is used in part programs in the SINUMERIK control to traverse
axes as quickly as possible to a specific position. This allows machining time to be reduced in
production environments. Rapid traverse is only used for motion where no stock removal takes
place (no chips), for example, when changing tools.

When creating training data sets, "GO" sections of the process data are ignored. As a
consequence, data that is not relevant for downstream monitoring is filtered out.

5.2 Displaying details

You have the option of displaying more information about a training data set.

Functions

Function

Description

®

Displays detailed information about the training data set, e.g.:
e Settings of the start trigger

* Settings of the stop trigger

Analyze MyWorkpiece /Monitor
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Create Training Data Unit Sets

5.3 Creating/configuring training data sets

Procedure
1. Select the required training data set from the overview.
2. In the last column, click on the "i" symbol.
A tooltip opens, and displays the appropriate data.
5.3 Creating/configuring training data sets

You have the option of creating a new training data set or changing an existing training data set.

Functions and data

The following functions and data are available:

Functions/data Description

Name of the TDU set* | Text box for entering the name of the training data set.

Capture job import ref- | Selects the Capture job, whose imported machining process data should be

erence* used to create a training data set.

Channel Selects the channel to be monitored.

Comment Text box to enter additional comments.

Start Trigger Areas to define triggers that mark the start or end of the operation for which
Stop Trigger training data sets are created.

Every trigger is defined using the trigger type and the associated value.

Trigger type Select one of the following trigger types:
* NCcode - complete NC program line or part of a line

e Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

» Seek offset - NC program line number
* Program name
* Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value Text box to enter the trigger value.
The following placeholders are permissible:
e "*"for one or several arbitrary characters

An additional text box for the BTSS (OPI) variable address is displayed if you
select trigger type "BTSS (OPI)".

O Shows detailed information on the start and stop trigger in a tooltip.

Analyze MyWorkpiece /Monitor
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5.3 Creating/configuring training data sets

Functions/data Description

+ Adds an additional trigger.

If several triggers are defined for the start or the end, then the triggers are
logically AND'ed.

] Deletes the trigger.

* The text boxes marked with an asterisk are mandatory and must be completed.

Procedure

1. On page "TDU sets overview" click on the name of the required training data set.
-OR-
Click on "New".

2. Page "Configure TDU set" > Tab "TDU settings" opens.

— Enter the general parameters of the training data set.

< Create TDU set T~
:
TDU set name® Comment
3 _opl v rowghing e

Capture job import reference”

owerd AN ks

Channel

{1} turning A

Start Trigger

Trigger type Trigger value n,
MNC-Code ~ G4 B0 START
+
End Trigger
Trigger type Trigger value ﬂ‘
NC-Code b ME46430 M30
+

Trigger Tool Cancel | ‘ Sawve

Analyze MyWorkpiece /Monitor
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5.3 Creating/configuring training data sets

38

3. Manually define the start and stop triggers.
-OR-
Allow the system to help you define the trigger.

Click on "Trigger Tool".
In order that the button is active, you must first define "Capture Job Import Reference*".
Page "Set desired Start and Stop Triggers" opens.

When required, change the default data in the drop-down lists "Select Capture Job Run'
and "Select Channel".

Define the start trigger and the stop trigger.

Select one of the listed values.

Define whether it involves a start trigger or a stop trigger.
Define which criteria should be used for the specific trigger.
Confirm the selection.

Click on the "i" symbol. The NC code that was transferred to SINUMERIK Edge is displayed
in a tooltip.

Set desired Start and top Triggen »

1 RIS DI M_ 4000 §5E 00 WP KL #0047 15550, RS20 NALSANN TRETHI FLS 52 1

w1 U T ARG 0 WPDY KL 30811560 WBITE NFESBEAS TAI0AET 52

i WG [ iR SE B 0 WD L 808315 600 B 23 FOI [

LT TSI _M_ DTSSR0 WDV L $3093 1560105 NISI50 N20.5 606 FOES L

C1 TS DM 40003 I58200_00 WPTY_I L S0 136305 HIBIEE N0EH TILTINT 52 5

s . FI_WNS DI M_ 4000 §5E 00 WP KL #0047 15550, RIBITE NIEA $003 TIRAREA OIS 52 &

4. Once you have entered and selected all the data click on "Save".
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5.3 Creating/configuring training data sets

¢ Create TDU set T~
TDU set name® Comment
Tower3AX_opl v raughing o

Capture job import reference®

Towner3AX W
Channel
{1} tumning o
Start Trigger
Trigger type Trigger value o
Call Stack Leve ~ 0 vy i}
Trigger type Trigger value (1]
Seak.Offsot v 26 ~ o
Trigger type Triggaer valua 1 ]
Program Narme W TOWERIAX w .
Trigger type Trigger value 0
NC-Code v A FO: START ~/ ]
Trigger type Trigger valuc 0
Toal ID W i} o l‘
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Create Training Data Unit Sets

5.4 Selecting records of a Capture job

+
End Trigger
Trigger type Trigger value ﬂ
Call Stack Level e 0 ﬁ
Trigger type Trigger value ﬂ
Seek-Offset hd 4550 ﬁ
Trigger type Trigger walue ﬂ
Program Mame W TOWERIAX v o
Trigger type Trigger walue 9
NC-Code v NE4E430 M30 v i}
Trigger type Trigger value 9
Toal ID b 4 i
+
e ][
. .
5.4 Selecting records of a Capture job

One or several imported recordings of a Capture job can be used as basis when creating a

training data set

Functions and data

The following functions and data are available:

Functions/data

Description

[

Check box to select a run.
All runs are selected if you activate the check box in the column header.

Capture Job Run

Name of the Capture job data set.
As default setting, the time stamp of the recording is used as name.

No.

Run number.

Start time

The execution start time in the format [Year-Month-Day; Hour:Minute:Sec-
ond].

Duration [HH:MM:SS]

Length of the recording in the format [Hour:Minute:Second].
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5.5 Creating training data sets

Procedure
1. On page "Create TDU set", open tab "Run selection".
2. Activate the check box by the required "Capture Job Run" from the TDUs that should be
created.
3. Click on "Create TDU set".
< Create TDU set T~
] | Capture Job Run Mo. Start time Duration [HH:MM:S5]
j caffoelf-0230-4bdc-bbdc-c0fSbc 165176 & 2021-08-21; 15:17:33 00-09:356
a chTfchbBe-cfde-41a4-0ebf-59a8140ed54f 5 2021-08-21; 150728 00:10:04
a DaaBd282-34c4-4334-b3al- 162811885042 4 2021-08-21; 14:57:23 00:10:04
Te3de329-88f0-4d0c-bb51-c7T990B0012F7 3 2021-08-21; 14:47:18 00:10:04
_ | a3d590ca-6f46-417d-B783-Tddf23319051 2 2021-08-21; 14:37:14 01004 (1]
| fBabcE4T-d554-4f8b-Bad-bEadbadBasTd 1 2021-08-21; 14:12:05 0f:10:04 (1]
e
5.5 Creating training data sets
Training Data Units (TDUs) are the extracted process data referred to the defined operations from
the recording data of Analyze MyWorkpiece /Capture. Operations are defined by start and stop
triggers.
Requirements

e All of the parameters required were entered on page "Create TDU set" > Tab "TDU settings".
Start and stop triggers were defined: Creating/configuring training data sets (Page 36)

* Recordings/runs of a Capture job were selected on page "Create TDU set", > tab "Run
selection”: Selecting records of a Capture job (Page 40).
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5.6 Copy training data sets

Procedure
1. On page "Create Training Data Unit Sets" click on "New".
2. Page "Create Training Data Unit Sets" reopens.
Progress is shown in column "No. of TDUs".
Click on symbol "x" to cancel the creation process.
3. The number of TDUs created is displayed once machining has been completed.
The status switches to "Generated".
¢« Create Training Data Unit Sets T~
O | TDU st name | Cnptuu}obimportrrhrmci Last modified He. of TDUs State |
| Tower3AX Tower3AX Sep 17, 20211 4 Generated l!l‘u
I Tower3AX Tower3AxX Sep 17, 2021, 1 Processing... | Created TDU: 0 ) Generating .:E:l
5.6 Copy training data sets

You have the option of copying existing training data sets.

Analyze MyWorkpiece /Monitor
42 Operating Manual, 09/2022, A5E47919940B AE



Create Training Data Unit Sets

5.7 Deleting a training data set

Procedure
1. Page "Create Training Data Unit Sets" opens and displays all training data sets.
2. To copy a training data set, click on the "Copy" icon in the corresponding line.

— The new name of the copied training data set comprises the original name and extension

" Copy_<timestamp_in_millis>". "timestamp_in_millis" forms the time stamp for the
copy operation.

— The copied training data set has status "Created" and the training data set settings can
now be changed. The name of the TDU set and the Capture Job Import reference cannot
be changed.

£ Create Training Data Unit Sets T

T2 3t maren Captrs ot irapor reteree repe—— K o T

5.7 Deleting a training data set

You have the option of deleting training data sets that are no longer required.

Procedure
1. Page "Create Training Data Unit Sets" opens and displays all training data sets.

2. To delete an individual training data set, click on the "Delete" symbol in the appropriate line.
-OR -
To delete several training data sets:

— Activate the check box by the required data sets.

— Click on "Delete".
You receive a security message as to whether you wish to permanently delete the selected
training data sets.
Click on "Delete" to confirm the query.

Analyze MyWorkpiece /Monitor
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5.7 Deleting a training data set

A Delete TDU set Tower3AX op2 ? x

0 Training Data Units will be removed from Analyze My\Waorkpiece /Maonitar.

E
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6.1 Overview

Before you use a model, train the model using the training data sets that have been created.

Requirement

A training data set (TDU set) was generated for a specific operation.

Functions and data

The following functions and data are available:

Functions/data Description

= Navigates to the previous page.
Y v Filters the list of models.

(] Check box to select a model.

All data sets are selected if you activate the check box in the column header.

Model reference

Model reference

TDU set reference

Name of the training data set on which the model is based.

Indicates that after the model was created, the underlying training data set
was changed.

Last modified

Date and time of the last change.

Model state

Shows the model state:

e C(Created — the model was created, several settings were made; however,
the model was not trained.

* Being processed ...<Progress>% - training process is active.
e Trained — the model is ready to be used.

¢ Referenced — the model is used by one or several monitoring jobs.

Validation state

Shows the validation state of the model:
¢ Not validated

e Validate
e Validated
Validation operations
b4 Interrupts the active validation operation.
This symbol is only available during the validation operation.
[ Deletes the validation state.

Model operations

Analyze MyWorkpiece /Monitor
Operating Manual, 09/2022, A5E47919940B AE

45




Train Models

6.1 Overview

Procedure

46

Functions/data Description
75| Copies the selected model with all settings.
This symbol is only available for models with state "Trained" or "Created".
.i. Exports the model.
» Interrupts the active process.
This symbol is only available during the training process.
[ Deletes the model

1.

Train Models

On the home page, click on "Train models".

Analyze MyWorkpiece /Monitor

Page "Model Overview" is opened and lists all of the models.

— Click on the column header to sort models in either ascending or descending order in a

column.

— To reduce the number of models listed, click on the "Filter" symbol.
More information is provided in Chapter: Filtering data (Page 20).

— You can create a new model and edit an existing model.
More information is provided in Chapter: Creating/configuring a model (Page 47).

— You can export and import models.

More information is provided in Chapter: Exporting and importing models (Page 56)

— You can delete individual and multiple models.

More information is provided in Chapter: Deleting a model (Page 54)

& Maodel Overview T~
! Whedud narme TOU set reference Last madified Validatios siate Valdation operations Muodel sperations
AEWINDE_FORMEH_ M RETEST Juen 10, 2033, 105445 AN Mot Yaladaed B & B
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6.2 Creating/configuring a model

6.2 Creating/configuring a model

You have the option of creating a new model or changing the configuration of an existing model.

If you change an existing configuration, then you must restart the training process. The previous
model is then overwritten.

On page "Model Editor", depending on the state of the model that has been opened, you can edit
the following text boxes:

Model state State of the text boxes

Trained, edited or imported All text boxes are locked and cannot be edited.

Created All text boxes can be edited

Copied Only the text box of the TDU set reference is locked and cannot be
edited.

More information is provided in Chapter: Training the model (Page 51).

Functions and data

The following functions and data are available:

Functions/data

Description

Model reference*

Text box for entering the model reference.

TDU set reference

Selects the training data set that forms the basis for the model.

Method

Selects the training method.
The following method is available:
e Threshold-based Six-Sigma

e Virtual/multiple signal threshold-based Six-Sigma

Comments

Text box to enter additional comments.

Tracking signal

Selects the signal that forms the basis for the model.

All available signals from the Analyze MyWorkpiece /Capture recording file are
listed.

Using button "Virtual signals”, you can create new, virtual signals in a separate
menu and manage existing virtual signals.

Enter a designation under "Name" and a formula for the virtual signal under
"Expression”.

You can combine up to 10 signals using the following operators.

P U0 and )

You can also include constants in the form of floating-point numbers in the

combination.

You can delete a virtual signal if there is no link to an existing monitoring job
or model. The virtual signal is then permanently deleted without an acknowl-
edgment window. The "Delete" symbol is deactivated if a virtual signal is
linked with a monitoring job or model.

Analyze MyWorkpiece /Monitor
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6.2 Creating/configuring a model

48

Functions/data Description
Filter length Selects the view length of the smoothing filter.
The filter smooths the high-frequency signal by filtering out noise from the
signal.
The filter length can be set to any positive integer number; a filter length of "1"
means that the signal is not filtered. Each increase in the value smooths the
signal further.
Start Trigger Areas to define triggers that mark the start or end of the operation for which
Stop Trigger training data sets are created.
Every trigger is defined using the trigger type and the associated value.
Trigger type Select one of the following trigger types:

* NCcode - complete NC program line or part of a line

* Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

» Seek offset - NC program line number
* Program name
» Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value

Text box to enter the trigger value.
The following placeholders are permissible:
e "*"for one or several arbitrary characters

An additional text box for the BTSS (OPI) variable address is displayed if you
select trigger type "BTSS (OPI)".

* The text boxes marked with an asterisk are mandatory and must be completed.

Analyze MyWorkpiece /Monitor
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Procedure

Analyze MyWorkpiece /Monitor

6.2 Creating/configuring a model

. Click on the name of the required model on page "Model Overview".

- OR -
Click on "New".

. Page "Model editor" > Tab "Model settings" opens.

Enter the general parameters of the model.

Click on "Virtual signals" if you wish to register a signal.
Enter the "Name" and the "Expression”.
Click on "+".

hame Erprassian Opiion
ke [TesgEl 11

m Ty i
[ [Tomgue._shirongue Tje

w3 [romguE]s

If you open an existing model, then the saved parameters of the model are displayed in
the text boxes.

Select a new TDU set reference if the previous reference is no longer available.

After selecting the TDU set reference, the values for the start and stop triggers are
automatically set and cannot be changed.

The "Save" button becomes active as soon as valid model references have been entered.

The "Train model" button becomes active as soon as you have completed each of the text
boxes required.

. Click on "Save".

After saving, the model is available on page "Model - Overview", and can be opened for
training or for additional changes.

After saving, the following message appears in the upper right window area:
"The model was successfully created"

-OR-

"The model was successfully created but could not be saved".

- OR -
Click the "Train model" button.

You can immediately start to train the model once you have completed all of the text
boxes required. It is not necessary to save the model.
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6.3 Selecting TDUs

6.3 Selecting TDUs

Intab "TDU labelling", select one or several TDUs, e.g. only TDUs for "good" parts, which are used
as basis to create the model.

Note
Number of TDUs

You must select at least three TDUs, which are to be used when creating the model, otherwise
the "Save" button remains inactive.

Functions and data

The following functions and data are available:

Functions/data

Description

L

Check box to select a TDU.
All TDUs are selected if you activate the check box in the column header.

TDU time stamp

Time stamp of the TDU in the format [Year-Month-Day;Hour:Minute:Second].

Workpiece ID

Identifier for the workpiece.

Duration [HH:MM:SS]

Length of the recording in the format [Hour:Minute:Second].

Path length [mm]

Length of the process operation.

Signal integral

Integral of the absolute value of the monitored HF signal along the path.
This value is used to identify possible outlier training data sets. We recom-
mend that only training data sets with similar values for "Signal integral” are
used to train a model.

Anomaly(%)

Percentage validation result.

®

Displays detailed information about the validation result.
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6.4 Training the model

Procedure
1. Open tab "TDU labelling" on page "Model editor".
2. Activate the check box by the TDUs, which should be used when creating the model.
3. Click on "Save".
-OR-
Click on "Train model" if you have completely filled out tab "Model settings".
-OR-
Click on "Cancel" to reject the selection.
L]
6.4 Training the model
Requirements

* All of the parameters required were entered: Creating/configuring a model (Page 47)
e Suitable TDUs were selected: Selecting TDUs (Page 50)

¢ These settings were saved.
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6.5 Validating models

Signal Integral

924772800

9926040600

9925040600

39757435000

Save | Train Model

@ @ @ @

Analyze MyWorkpiece /Monitor

Procedure
1. On page "Model editor" > Tab "TDU labelling", click on "Train model".
— Page "Start training for <Model name>" opens and displays the number of selected TDUs.
— Click on "Start".
The training process starts.
oy > Model Cheernew > Model eddor
¢ Model editor
Model setting:  JRGCITREEEIILE
O | TOU Time Stamp | Workpice 1D Duration [MM:ss] Path length [mm]
E 2170872021 14:5T:23 o 00:10:02 11094
21/08/2021 15:07:28 o I
Start training for ' Tower3AX 7
2170872021 14:4718 ]
3 az good labeled TOUs are selected lor traineg workflow
[ 21/08/2021 14:12:05 o
o
Cancel | ‘
2. Page "Model Overview" is re-opened, and shows the model in the "Processing” status.
Click on the "x" symbol to cancel the training process. Status "Created" is then restored.
“  Model Overview
l_ Maodel names TOU mel refdarmnce Last modied Wodel sinis Yiwdidalion stale
CEWIHDE PONNEN MS Ifsponed Mot el idalid
ML LESIGasE TLTOUS Hov 20, 2021 B1535 AN Mot el idaled
MU [esicase Cony 1B4DRETI1SERS WTDUS Jan 5, 2022 1106040 AN Teained e e ikated
EETA ] TOUE Mov 35, 2021, 9:2108 AN Teained Mo i bekated
pryrodr) Copy_ LE3REAINELIEG OTDE Des 25, 2021, E47:65 PM Tenined ot tind irtated
revatcdel Copy LEARA1316 1T muTHE Des 25, 021 52T PM Created Mo Nind yated
STAGE 1 DM 210 56 VDR FEIN Impomes Mot Vinl idated
3. The status changes to "Trained" if editing is completed without being canceled.
The result is automatically saved.
6.5 Validating models
You have the option of validating models with status "Trained" using TDUs.
52
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Procedure

6.6

o A~ W N

6.6 Copying a model

. Click on the name of the required model with status "Trained" on page "Model Overview".

. Open tab "TDU labelling" on page "Model editor".

. Activate the check box in front of the TDUs, which should be used when validating the model.
. Click on "Check TDUs".

. Page "Model Overview" is re-opened, and shows the validation status in column "Validation

state".

— Click on the "x" symbol to cancel the validation operation.

— Click on the "Delete" symbol to delete the validation status.

. Click on the name of the model with validation status “Validated".

. Open tab "TDU labelling" on page "Model editor".

— The validation result is displayed in column "Anomaly(%)" as a percentage.

— Click on the "i" symbol to obtain additional information (anomaly amount, total samples,
labeling).

Model editor T

T
TN Tirres Seamp AzrspEe D Durasizen [hivzii ) Ptz lengh (e | Sopnal insgral Ancraky L]
TR s ' o g a3 1R L)
R EETE ' a5 155 e
st S " Lt 1065 e

FPNIEL 118 ' 00 5243 1580 LTERET Y (515

R TR ' o0 5 43 18mE LIERC

Copying a model

You have the option of copying an existing model.
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6.7 Deleting a model

Procedure
1. Page "Model Overview" is opened and lists all of the models.
— The "Copy" symbol is only available for models with state "Trained" or "Created".
— Models with state "Imported" or "Processing” cannot be copied.
« Model Overview T~
Wodel name TOU setreference | Last modified state
GEWINDE FORMEN M5 ;||mwrr=d L W
MTU tess mTOUS Now 23, 2621, 3:15:35 AM Troined e @
MITU testcase Copy 1840887015888 MUTDUS Dec 28, 2021, 11:23:35 AM . NEIER
reviewstodel muTOUS ow 25, 2021, 5:21:09 AM Trained B & @
2. Click the "Copy" symbol.
— The new name of the copied model comprises the original name and extension
" Copy_<timestamp_in_millis>". "timestamp_in_millis" represents the time stamp of the
copy operation.
— The copied model has state "Created" and the model settings can now be changed. The
TDU set reference cannot be changed.
3. Change the name of the copied model.
6.7 Deleting a model
You have the option of deleting models that are no longer required.
Analyze MyWorkpiece /Monitor
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6.7 Deleting a model

Procedure
1. Page "Model Overview" is opened and lists all of the models.

2. To delete an individual model, click on the "Delete" symbol in the appropriate line.
-OR -
To delete several models:

— Activate the check box by the required models.

— Click on "Delete".
You receive a security message as to whether you wish to permanently delete the selected
models.
Click on "Delete" to confirm the query.

Overview » Model Overdiew

< Model Overview T~
O] | Modet name TDU set reforence Last modified State
[ Tower3AX Sep 17, 2021, 1:08:05 AM Craated R ]
Delete Model: Tower3AX? x
Tower3AX will be removed permanently from the Analyze MyWorkpiece /Monitor
Are you sure to perform this action?

“

|
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6.9 Visual representation of models

6.8 Exporting and importing models

You use the export and import of models especially to archive and restore the models.

The import of models is used if the model is externally created, for example. The import function
is also available when creating a monitoring job.

More information is provided in Chapter: Creating/configuring jobs (Page 61).

Note
Security measures

Carefully ensure that the transport of exported data is secured by applying suitable technical
measures such as encrypted/signed e-mails, encrypted/signed USB flash drives, etc.,
especially in public areas such as the Internet.

Store exported data files in the OEM/end customer area in such a way that they are protected
from unauthorized access (e.g. on SharePoints, databases, etc. through user management
with access data).

Exporting a model
1.

Importing a model
1.

On page "Model Overview" click on icon "Export" in column "Model operations”
The export is started and is displayed in the download directory of your browser.

On page "Model Overview", click on "Import...".
The import dialog opens.

Open the file selection using button "Directory".
Navigate to the directory in which the model is saved.

Select the required file.
Models are saved in the "json" format.

Click on "Open"

Click on icon "Upload".
The import is started. The progress is displayed.

Click on "OK" to close the import dialog.
After the model has been imported, its state is displayed on page "Model Overview" as
"Created". The model can be immediately used without any additional configuration.

6.9 Visual representation of models

You can graphically represent models.

56
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6.9 Visual representation of models

Procedure
1. Open tab "Model visualization" on page "Model editor".

— The screen is generated once the model has been created and tab "Model visualization"
opened.

— Clickon"Download PNG" or use option "Save screen as..." in your browser to download the
screen in the PNG format.

— Click on "Download CSV" to download a CSV file of the model.

& Model editor T

Model wnitings  TOU labeilng | [EPEEERUARIESEEY

[t ] [ ]

2. Ifthe content cannot be displayed in tab "Model visualization" due to an internal error (server-
side Java error or lower-level service error), then an error message is displayed in the tab and
in the upper right-hand section of the window.

Maslel editor
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6.9 Visual representation of models
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7.1 Overview

Orders are managed as "jobs". Function "Manage Monitoring Jobs" is available for this specific

task.

Functions and data

The following functions and data are available:

Functions/data

Description

“—

Navigates to the previous page.

Y v

Filters the job list.

L

Check box to select a monitoring job

All monitoring jobs are selected if you activate the check box in the column

header.

Name

Name of the job.

Job type

Type of the job:

e SIXSIGMA

* MEASUREMENT
e CUSTOM

* LIVE

Job number

Displays the job number.

Model reference

Name of the underlying model.

Starts/stops an activated job manually.

Last started

Date the job was last activated.

Status

Shows the current status:
e Active
¢ Inactive

* Processing

Job Control

®

Activates/deactivates a job.

Option

Copies a job with all settings; however, not the recorded data.

Interrupts the active monitoring job.

Indicates that one or several reports exist.

m| 0| X| &

Deletes a job with all settings.
However, no recorded data is deleted.

Analyze MyWorkpiece /Monitor
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Manage Monitoring Jobs

7.1 Overview

Procedure

1. On the home page, click on "Manage Monitoring Jobs".

Manage Monitoring Jobs

ce /Monitor

2. The "Manage Monitoring Jobs" page opens.
All jobs that have already been created are listed.

— To sort and display the list in an ascending or descending order in a column, click on the
column header.

— To reduce the number of jobs listed, click on the "Filter" symbol.
More information is provided in Chapter: Filtering data (Page 20).

— You can create a new job and edit an existing job.
More information is provided in Chapter: Creating/configuring jobs (Page 61)

— You can copy existing jobs.
More information is provided in Chapter: Copying jobs (Page 65)

— You can delete jobs in the overview.
You can find more information in the Chapter: Deleting jobs (Page 66).

— You can archive and revive the data of all jobs.
More information is provided in Chapter: Archiving and reviving jobs (Page 66)

£  Manage Monitoring Jobs T
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7.2 Creating/configuring jobs

7.2 Creating/configuring jobs

On page "Configure Job", edit the settings for a job and define start and end triggers for the

monitoring.

Functions and data

The following functions and data are available:

Functions/data

Description

“—

Navigates to the previous page.

Monitoring Job name

Name of the job.
A maximum of 150 characters is permitted.

Job number Number of the job.
Only positive numbers are allowed.
Channel Selects the monitored channel.
Job type Type of the job:
¢ SIXSIGMA
*  MEASUREMENT
More information is provided in Chapter Creating/configuring jobs with a
measurement cycle (Page 97).
« CUSTOM
More information is provided in Chapter Creating/configuring jobs with
user-defined algorithm (Page 83).
o LIVE
More information is provided in Chapter Creating/configuring jobs with
Direct Monitoring (Page 89).
Comments Text box to enter additional comments.

SIXSIGMA - specific configuration

Model

Model for the machining operation.

Importing

You can import an externally created model by clicking on "Import".
Opens the default browser window.
Navigate to the directory with the models on your local PC.

The files have the "json" format.

Analyze MyWorkpiece /Monitor
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7.2 Creating/configuring jobs

Functions/data

Description

Tracking signal

Selects the signal that is monitored and evaluated.

All available signals from the Analyze MyWorkpiece /Capture recording file are
listed.

Using button "Virtual signals", you can create new, virtual signals in a separate
menu and manage existing virtual signals.

Enter a designation under "Name" and a formula for the virtual signal under
"Expression”.

You can combine up to 10 signals using the following operators.
BP0 and )

You can also include constants in the form of floating-point numbers in the
combination.

You can delete a virtual signal if there is no link to an existing monitoring job
or model. The virtual signal is then permanently deleted without an acknowl-
edgment window. The "Delete" symbol is deactivated if a virtual signal is
linked with a monitoring job or model.

Monitoring result values
(BTSS (OPI))

Variable address

Text box to enter the address and value of an BTSS (OPI) variable when using
trigger type "BTSS (OPI)".

Entry: <BTSS (OPI) address>=<BTSS (OPI) wvalue>, spaces are not
permitted.

While monitoring the process, additional values can be recorded by specifying
the address.

You can enter a maximum of 5 addresses/BTSSs (OPIs).

Start Trigger Areas to define triggers that mark the start or end of the operation for which
Stop Trigger the monitoring job is created.

Every trigger is defined using the trigger type and the associated value.
Trigger type Select one of the following trigger types:

* NC code - complete NC program line or part of a line

¢ Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

* Seek offset - NC program line number
* Program name
» Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value

Text box to enter the trigger value.
The following placeholders are permissible:
e "*"for one or several arbitrary characters

An additional text box for the BTSS (OPI) variable address is displayed if you
select trigger type "BTSS (OPI)".
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7.2 Creating/configuring jobs

Functions/data

Description

-+

Adds an additional variable address.
-OR-
Adds an additional trigger.

If several triggers are defined for the start or the end, then the triggers are
logically AND'ed.

]

Deletes the variable address.
- OR -
Deletes the trigger.

Note

Defining start and end triggers

Start and end triggers define the process step to be monitored. Define the trigger that is
consistent with the selected model.
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7.2 Creating/configuring jobs

Procedure for job type "SIXSIGMA"

64

1.

On page "Manage Monitoring Jobs", click on the name of the required job.
-OR-
Click on "New".

Page "Configure Job" opens.

Enter the general data or select the data from the drop-down lists.
Select job type "SIXSIGMA" from the drop-down list.

If required, enter a variable address.

Define the start and end triggers.

Click on "Virtual signals" if you wish to register a signal.
Enter the "Name" and the "Expression”.
Click on "+".

o

hame Erprassian Opiion
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Click on "Save".
-OR-
To reject the entries, click on "Cancel".
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7.3 Copying jobs

“ Configure Job

3. After saving, the following message appears in the upper right area:
"The job was successfully created”
-OR-
"The job was successfully created but could not be saved".

7.3 Copying jobs

You have the option of copying existing jobs.

Procedure
1. Page "Manage Monitoring Jobs" is opened and lists all of the jobs.
2. To copy a job, click on the "Copy" icon in the corresponding line.

— The new name of the copied job comprises the original name and extension

" Copy_<timestamp_in_millis>". "timestamp_in_millis" forms the time stamp for the
copy operation.

3. Change the name of the copied job and configure the copied job.
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7.5 Archiving and reviving jobs

7.4 Deleting jobs
You have the option of deleting jobs that are no longer required.

Recorded process data are not deleted.

Procedure
1. Page "Manage Monitoring Jobs" is opened and lists all of the jobs.

2. To delete an individual job, click on the "Delete" symbol in the appropriate line.
-OR -
To delete several jobs:

— Activate the check box by the required job.
— Click on "Remove selection”

— You obtain a security message.
To clear the selected jobs, click "Yes".
-OR-
If you do not want to clear the jobs, click "Cancel".

Are you sure you wani io remove selecied Jobs? x

Selected Jobs will be removed penmanently

7.5 Archiving and reviving jobs

You can archive or revive jobs to back up and restore jobs.

Note
Security measures

» Carefully ensure that archived data is securely transported by applying suitable technical
measures such as encrypted/signed e-mails, encrypted/signed USB flash drives, etc.,
especially in public areas such as the Internet.

» Store archived data files in the OEM/end customer area in such a way that they are protected
from unauthorized access (e.g. on SharePoints, databases, etc. through user administration
with access data).

Use case - generating job sets for daily tracking

Workpiece machining using CNC machines can be tailored to specific subprocesses, for example
drilling, surface processing and milling. Using Analyze MyWorkpiece /Monitor, these processes
can be virtualized and managed. Track your monitoring jobs on overview page "Manage
Monitoring Jobs". You can create job sets for your workpieces, and archive on SINUMERIK Edge
to save the jobs. The jobs are not locally saved. When required, you can restore these jobs using
the "Revive" function. Configuring CNC machines and Analyze MyWorkpiece /Monitor can be
executed in parallel for the same workpiece machining.
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Archiving jobs

Reviving jobs

7.5 Archiving and reviving jobs

. On page "Manage Monitoring Jobs" select required jobs.

. Click on "Archive"

The "Archive" message is opened.
— Enter a name for the job to be archived.

— Click on "Archive".
-OR-
To cancel the operation, click on "Cancel".

Archive

¥ Mimum 35 characier: Usahie characters are: a-z', A, 047, and '

g O 0612

. The data of all selected jobs are archived on SINUMERIK Edge.

. On page "Manage Monitoring Jobs", click on "Revive".

. The "Revive" message is opened.

— Select the required job from the drop-down list.

— Click on "Revive".
-OR-
To cancel the operation, click on "Cancel".

Reive

group_0_0812 b

[ ]

. All jobs in the group are restored in the Job Manager.
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7.5 Archiving and reviving jobs
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Note

Security measures

» Carefully ensure that the transport of exported data is secured by applying suitable technical

measures such as encrypted/signed e-mails, encrypted/signed USB flash drives, etc.,

especially in public areas such as the Internet.

» Store exported data files in the OEM/end user domains in such a way that they are protected
from unauthorized access (e.g. on SharePoints, databases, etc. through user management

with access data).

8.1 Overview

The "Analyze Monitoring Results" application displays the process data recorded by the jobs,
analysis results (detected anomalies) and process evaluations.

Functions and data

The following functions and data are available:

Functions/data

Description

“—

Navigates to the previous page.

Y v

Filters the job result list.

L

Check box to select a job

All jobs are selected if you activate the check box in the column header.

Job Name

Name of the job.

Job number

Number of the job.

Result type

Result type depending on the job type:
e MONITOR

e CUSTOM

e MEASUREMENT

Workpiece ID

Identification of the machined workpiece.

Start

Date and time when recording started.

Stop

Date and time when recording ended.

Result
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8.1 Overview

70

Functions/data Description

) 4 MONITOR and MEASUREMENT:
The measurementis incorrect and deviates from the reference process (anom-
aly).
CUSTOM:
An error has occurred. Processing of the user-defined algorithm is unsuccess-
ful and was stopped. You receive an error log.

v The measurement was successful and corresponds to the reference process.
Only for CUSTOM:
Processing was successful; however, the user-defined algorithm identified
problems (e.g. result with anomalies or error when processing).

Option

Foy Displays a preview of the job.

2 For CUSTOM and MEASUREMENT
Downloads individual job reports.

L'! For MONITOR
Exports the report as PDF.

[ Deletes the recorded data.

The associated job is not deleted.

Job result graphic

Creates an image in the png format for download.

e

Zoom with mouse.

Shift graphic.

Enlarge view.

Reduce view.

Change the size of an image while maintaining the proportions.

Reset scaled axes.

Job Result Details

Machine

Machine ID

Workpiece ID

Job Name

User-defined variables

(e.g. BTSS (OPI))

Percentage

Model name

Stop cause

Shows the job-specific details.
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8.1 Overview

Procedure

1. On the home page, click on "Analyze Monitoring Results".

Analyze Monitoring
Results

2. Page "Analyze Monitoring Results" > "Job Results" opens.
All recorded data are listed.

— Tosortanddisplay thelistinan ascending or descending orderinindividual columns, click
on the column header.

¢ Analyze Monitoring Results T
e

Ll mbname soh Mumbe  Aewit Trpe “Warkziece D saart sezp Fanuit Qpsian

[0 impsiisr_compiste s =6 MTMITOR Mot provided = FLERERTET ] 1IN Ve - = [ W

[0  mpsiiar_eompiete s 2 MINTCR Mot prowied 1NN 12554 1EHRIZNZT 125040 K @« [ W

O to_sew_om z50 MIMTOR Mox prowiden) UHTI0EE 19:90:48 IR0 191 B2 A = O W

(m} cag_helio_fail_net £ CUSTOM kit FTOUCTSeraNIL Y | DSTHI0 22 083033 DSR2 683134 o L |

O con hatio_fail S8z cusTaM [T T DTN CO-A000 DTN OO v iAW

o selected | 230 mial . 1z 3 4 5 * MW

No Job Result selected or selecied Job Result has ne daia.
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8.2 Downloading or deleting several jobs

3. To obtain more information on the required job, click on the "Eye" icon in column "Option".
"Job Result Graphic" and "Job Result Details" are opened in the lower section of the page.

< Analyze Meonitoring Results T
Job Result - impeller_complete_test (100092022 14:10:40) Job Result Details
Machine rest
Anseialy —— Sipal by L Machine I Mot provided

Workpiece 1D Mot proviced

Job Mame  impeler_complete |pst

sodel Mame  impelles_comp_tS

TORGUE_S

Stop cause  hormal

4. Additional symbols are available in the upper area for a more detailed assessment.
Move the mouse over the graphic to display additional details.

Note

Feedback to the SINUMERIK control

The result of a report is reported back to the SINUMERIK control via an MGUD variable.
* If the result is without anomaly, the job number is returned.

e If the result has an anomaly, a negative job number is returned.

More information about the MGUD variable is provided in the SINUMERIK Edge Installation
Manual, Analyze MyWorkpiece /Monitor.

8.2 Downloading or deleting several jobs

You can download several jobs simultaneously as PDFs compressed in a zip file — or delete them.

Note
Restrictions when downloading several jobs
For "CUSTOM" or "MEASUREMENT" job types, up until now you could not simultaneously

download several reports. To download individual reports click on the "Download" icon in
column "Option".
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8.2 Downloading or deleting several jobs

Functions and data

The following functions and data are available:

Functions/data Description

Available downloads

Archive created Date and time of the created download package.
Progress Progress when creating the download package.

Indicates when the ZIP file is automatically deleted. The instant in time is
defined in the system.

Option

& Downloads the download package.

M Exports the list of result data as PDF and compresses them in a ZIP file.
[ ] Deletes the download package.

@ Displays information about the download package.
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8.2 Downloading or deleting several jobs

Procedure to download several jobs
1. Activate the check box by the required job that you wish to download.
— Click on "Download".

— Message "Export package creation started" is displayed in the upper right-hand area.

« Analyze Monitoring Results T

O lob Kamwe Job Mumksr  Result Type  Weekpheos 1D Start © Sawp Rasult option

= mpiier_complets_test 546 MONToR Mot provided VGMZEIT 1411640 TBEIZAZE 14114119 ' @« [ W
= wgeeliar_complets_test 546 MONTGR Mot providid ORI 125540 VORIZOZEE 1 2159108 b4 &= 0 W
B tdrrein e 250 MONITER Mot provided AMAITE2 1911848 INOAZOZE 19111502 b 4 &= N W
O cae_hello_fad_sest 562 CUSTOM INCkiStatemwProduCtsenialiwL[1] SN2 08:3033 OS09I2027 08:31:34 r'y o |
O cae_hello_fad_sest 562 CUSTOM M kIS e P Sl L[ 1] OSMAI00D 08 300 OSI202T 08:30:34 ' é' W
3 nulected | 250 1ol 1 2 3 4 5 > L]

Hao Job Result selected or selected Job Result has no data

| Dt Desenload

2. The jobs are placed in a zip file.
To track the progress as this zip file is created, click on "Manage downloads".

— Message "Available downloads" opens.
Click on symbol "Download" to download the zip file with the jobs. The download is
started immediately.

Chvervies + Anahyne Mandoring Results
< Anal o T = o T~
Prepared downloads X

[
e —— T

= oE 2021-09-16; 08:07:31

[ GE

o
(1]
B cE (1]
o o [ ]

]
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8.3 Download reports via REST API

Procedure when deleting
1. To delete individual jobs, click on the "Delete" symbol in the appropriate line.
-OR -

2. If you wish to delete several jobs, activate the check box by the required jobs.
Click on "Delete".
You obtain a security message that you then confirm.

¢ Analyze Monitoring Results T

O iob Name Job Muriber  Resuh Tepe Werkpieoe ID Start = Bop Result Cpaion

= ar_complebe fest (213 MOHIT Mot provided 1418040 WIAIZOEZ 14;14 ' « 0§
= or_complete_iest LT MoK Mok provided LY 1 11 WOATRDED 125 o &« 0§
= 1dr Tein 350 MOK o 30 1 T ) a1 o i D i‘
O cae_hello_fad sest G562 CUSTOM CENAR00T 083033 OSOSIR0EE 08:31:34 + W
O cae_hello_fad_sest 562 CUSTOM CEOAR00D 083000 OSAEIROET 08: 3034 ' = W
3 anlected | 250 tanal 1 2 3 4 5 » 0

Mo Job Resull selected or selected Job Resull has no data

8.3 Download reports via REST API

You can manage the reports available to you using REST API. You must specify the batch size as
the query is issued in batches.

They must be authenticated in order to be able to send the queries to Analyze MyWorkpiece /
Monitor. Information on this is provided under Starting Analyze MyWorkpiece /Monitor
(Page 18).

Calling the number of available reports

1. Call the following address:
https://<ip-address-of-edgebox>:5443/amwmonitor/results/report/
export/api/total
An integer value is returned. This represents the total number of all available reports.
Example:

— Inquiry: https://192.168.0.3:5443/amwmonitor/results/report/
export/api/total

— Response: 2

— Meaning: There are only two available reports on the system.
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8.3 Download reports via REST API

Call the reports in user-defined batches

76

1.

Call the following address to obtain Meta information on a specific batch:
https://<ip-address-of-edgebox>:5443/amwmonitor/results/report/
export/api/list

. Attach three parameters to the query:

— size -size of a batch
— page - batch index sorted according to time

— lang - language used in the report PDF file
The saved information is not automatically translated. The language only involves the
document label.

A JSON array with reportinformation objects in an array sorted according to time is returned.
The report object contains the start and end date of the report generation, the name of the
monitoring signal, the machine name (if specified by the user), a "good" or "bad"
classification and a download link to the raw report data.

Example:

— Inquiry: https://192.168.0.3:5443/amwmonitor/results/report/
export/api/list?page=1lg&size=2&lang=de

— Answer: [ {"JjobName": "chiron investigation on GO", "startDate":
"2022-01-12T11:06:15.9159222", "endDate":
"2022-01-12T711:06:20.7226227Z", "machineName": "Not provided",
"signalName": "TORQUE|4", "zipLink":"https://192.168.0.3:5443/
amwmonitor/results/report/pdf/

RESULT 64366888-239b-4485-90d4-759a7£0348df 2022-01-12T11:06:15
.91592277?1lang=de", "goodResult": false }, { "jobName": "chiron
investigation on GO", "startDate":
"2022-01-12T11:04:56.544242z", "endDate":
"2022-01-12T711:05:01.28582172", "machineName": "Not provided",
"signalName": "TORQUE|[4", "zipLink": "https://192.168.0.3:5443/
amwmonitor/results/report/pdf/

RESULT 64366888-239b-4485-90d4-759a7£0348df 2022-01-12T11:04:56
.5442427721lang=de", "goodResult": false } 1]

— Meaning: Each result contains more errors than the tolerance permits and both can be
downloaded via the specified links.
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8.4 Downloading reports via MQTT notification

Downloading individual reports

1. Call the following address to download a specific report as ZIP file:
https://<ip-address-of-edgebox>:5443/amwmonitor/results/
report/pdf/<report id>
Example:

— Inquiry: https://192.168.0.3:5443/amwmonitor/results/report/pdf/
RESULT 64366888-239b-4485-90d4-759a7£0348df 2022-01-12T11:04:56
.5442427?1lang=de

— Response: application/zip

— Content of the response: The ZIP file contains a PDF file with the report details and a CSV
file with the raw data of the report. The CSV file lists the path, the threshold minimum, the
threshold maximum, the anomaly decision and the raw signal of the data point.

8.4 Downloading reports via MQTT notification

For each completed monitoring job, Analyze MyWorkpiece /Monitor sends an MQTT notification
to the configured MQTT broker. The MQTT notification contains a download link for the report
that has been generated, the corresponding monitoring result and additional information
regarding the completed monitoring job.

Example:

{
"jobName": "jobl",
"startDate": "2022-01-27T20:33:10.0972642",
"endDate": "2022-01-27T20:33:24.540831z2",
"machineName": "Not provided",
"signalName": "\"b-torque\"",

"zipLink": "https://10.113.35.56:5443/amwmonitor/results/
report/pdf/RESULT 5a78lcb2-dal6-4950-abfb-
abcce52ee899 2022-01-27T20:33:10.097264z2?1ang=de",
"zipLink2": "https://10.113.35.56:5443/amwmonitor/results/
report/pdf/RESULT 5a78lcb2-dal6-4950-abfb-
abcce52ee899 2022-01-27T20:33:10.097264z?1lang=en",
"goodResult": false
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8.4 Downloading reports via MQTT notification
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9.1 Overview

On page "Configure Job" you have the option of defining a user-defined algorithm. You can
implement a basic data grabber, a sliding window or an indicator-based algorithm.

The Custom Algorithm Executor (CAE) specifies the following:

¢ The raw data coming from the machine in a specific format and a file structure

e The possibility of executing your code with your specific conditions and predefined
configurations in a sandbox-similar subsystem (with several restrictions, taking into account
the performance and resources of the PC on which your algorithm runs)

Note

You can only test and validate scripts using the CAE. You are responsible in implementing a valid
and functioning script, so that CAE can work with raw data.

9.2 Script Manager

9.2.1 Overview

Script packages can be managed in the CAE. Using the "Script Manager" function, you can
upload script packages, update the meta-data of an already uploaded script package or remove
script packages that are not being used from the system.

Functions and data

The following functions and data are available:

Functions/data

Description

&

Navigates to the previous page.

Name

Name of the script package

Version

Version of the script package

Archive name

Archive name of the script package

Option

®

The configuration has been completed, and the script package is ready for
validation

T

Closes the validation process by acknowledging the meta-data.
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9.2 Script Manager
Functions/data Description
v The script package was validated and can be used.
s The script package is closed and is ready for the next processing step.
A The script package was not able to be validated.
O Displays detailed information about the script package.
[ Deletes the script package
Procedure

1. On the home page, click on "Script Manager".

Script Manager

Analyze MyWorkpiece Maonitor

2. Page "Script package manager" opens and displays all of the script packages available.

— You can upload script packages.
Click on "New" to upload a new script package.
- OR -
Click on "Cancel" to return to the home page.
More information is provided in Chapter: Script Package uploader (Page 81).

— You can delete script packages.
More information is provided in Chapter: Deleting script packages (Page 83).

4« Script package manager

HNamz wErsian Archive name aptian

<
e & & & ©
u
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9.2 Script Manager

9.2.2 Script Package uploader

Functions and data

The following functions and data are available:

Functions/data

Description

Upload Archive

3,

Uploads an archive file.

Only valid ZIP files are supported.

Other archive formats such as RAR, ARJ and tar are not supported.
After a successful upload, the following text boxes are activated.

Name

Name of the script package
The data is required for the CAE.
Use the same names as for the archive names. This entry is case-sensitive.

Version

Version of the script package
The data is not required for the CAE.

Output file postfixes

Output file format from the sandbox environment
The data is required for the CAE.
You can specify various file formats:

e ixt
e Csv
e xml

¢ special extensions
e Log files

For similar file names in your script, only enter the file extension:
Example: ".csv, Log.txt"

If there are many different file names, enter the complete name:
Example: "my.log, result.xml, indicators.txt, robot_processor.csv"

Command line argu-
ment(s)

The data is required for the CAE.

The format depends on your script. Use standard command line argument(s),
for example Linux-based syntax for command line arguments.

Meta information

Additional information on the script package
The data is not required for the CAE.
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9.2 Script Manager

Procedure

9.2.3

82

. On page "Script package manager", click on "New".

Page "Script Package uploader" opens.
— Click on the "Upload Archive" icon and select a ZIP file for upload.

— The name of the uploaded ZIP file is automatically entered into text box "Name". Do not
to change the name.

Note
CAE requirement

The ZIP file must contain a runnable file with the identical name. This entry is case-
sensitive.

— Enter "Output file postfixes" and "Command line argument(s)".
— When required, enter "Version" and "Meta information".

— Click on "Save".
-OR-
To reject the entries, click on "Cancel".

Seript Package uploader »

Validating the script packages

When uploading a script package, a validation process always runs in a sandbox environment,
i.e. the validation takes place isolated from the actual system environment.

The following tasks are executed during the validation:

Basic functions are tested against real data structures
The memory and CPU utilization level of the script are checked
The script is checked for malicious, hacker-typical activities

Memory and work memory utilization are checked with a focus on unexpected memory
losses or memory space reservations
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9.3 Creating/configuring jobs with user-defined algorithm

You can only use a script package once it has run through all of the validation steps.

When successfully validated, the name of the script package is displayed on page "Configure Job"
under "General elements".

9.24 Deleting script packages

You have the option of deleting script packages.

Procedure
1. On page "Script package manager” select the required script package and then click on the
"Delete" icon in the "Option" column.
2. The script package is permanently deleted. After deletion, a linked job no longer functions.
Note
Lazy Loading
As a result of Lazy Loading of a connection between jobs and scripts, it is possible that the
system does not recognize an active configuration of a script package. If you think this has
occurred, then delete the script packages.
9.3 Creating/configuring jobs with user-defined algorithm

On page "Configure Job", you can create or configure jobs with a user-defined algorithm by
selecting the "CUSTOM" job type.

Functions and data

The following functions and data are available:

Functions/data Description

= Navigates to the previous page.

Monitoring Job name Name of the job.
A maximum of 150 characters is permitted.

Job number Number of the job.
Only positive numbers are allowed.
Channel Selects the monitored channel.
Job type Type of job.
Comments Text box to enter additional comments.

Custom Algorithm - Specific Configuration

General elements
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9.3 Creating/configuring jobs with user-defined algorithm

Functions/data | Description
[mme .
Starnup Mode Commared Lins o gameniis]
Rocording Tygse Output S livt 3
Script Identifier Name of the script package.
Startup Mode Defines when the data for the algorithm are expected:

e When the data flow starts
¢ When the data flow stops

Recording Type Recording Type for the algorithm

* Only HF data
The algorithm should contain the following files: "hf_data.csv",
"hf_event.csv"

e Only LF data
The algorithm should contain the following files: "If _data.csv"

* HF and LF data
The algorithm should contain the following files: "If _data.csv", "hf_da-
ta.csv", "hf_event.csv"

Command line argu- The format depends on your script. Use standard command line argument(s),
ment(s) for example Linux-based syntax for command line argument(s).
Output suffix list Output file format from the sandbox environment.

Monitoring Signals (HF)

= Montorng Sonals (11D

SiggeaMarm Alrbte Sigeal Name Semantic Narm

CUREENTIS CLARENT)E |C DUREENT LRREHT 151,

Available monitoring signals on the left-hand side, and monitoring signals
that you selected on the right-hand side.

Monitoring result values

w Reporing vanables

BTSS Reporting wvarnablzs

ATSS Rekdiress warisbie
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9.3 Creating/configuring jobs with user-defined algorithm

Functions/data

Description

Monitoring result values
(BTSS (OPI))

Variable address

Text box to enter the address and value of an BTSS (OPI) variable.

Entry: <BTSS (OPI) address>=<BTSS (OPI) wvalue>, spaces are not
permitted.

While monitoring the process, additional values can be recorded by specifying
the address.

You can enter a maximum of 5 addresses/BTSSs (OPIs).

Start Trigger Areas to define triggers that mark the start or end of the operation for which
End Trigger the monitoring job is created.

Every trigger is defined using the trigger type and the associated value.
Trigger type Select one of the following trigger types:

* NC code - complete NC program line or part of a line

¢ Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

* Seek offset - NC program line number
* Program name
* Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value

Text box to enter the trigger value.
The following placeholders are permissible:

» "*"for one or several arbitrary characters

Adds an additional variable address.
- OR -
Adds an additional trigger.

If several triggers are defined for the start or the end, then the triggers are
logically AND'ed.

i}

Deletes the variable address.
-OR-
Deletes the trigger.
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Operating Manual, 09/2022, A5E47919940B AE

85



User-defined algorithm

9.3 Creating/configuring jobs with user-defined algorithm

Procedure

1. On page "Manage Monitoring Jobs", click on the name of the required job.
Clci)ch on "New".
2. Page "Configure Job" opens.
— Enter the general data or select the data from the drop-down lists.
— Select job type "CUSTOM" from the drop-down list.
— Enter the data under "General elements".
— If necessary, enter data under "Monitoring Signals (HF)" and "Monitoring values".
— Define the start and end triggers.

— Click on "Virtual signals" if you wish to register a signal.
Enter the "Name" and the "Expression”.
Click on "+".
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9.4 Managing jobs with the user-defined algorithm

— Click on "Save".
-OR-
To reject the entries, click on "Cancel".

& Configure Job

Custom Algorithm - Specific Configuration

Loripl Kanlifie

cae_deme

SignulMams Atirbute Sagrual Marmm Swrmantiz Kame
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3. After saving, the following message appears in the upper right area:
"The job was successfully created”
-OR-
"The job was successfully created but could not be saved".

9.4 Managing jobs with the user-defined algorithm
You can copy, delete, archive and restore jobs using the user-defined algorithm.
You will find more information in the following chapters:
e Overview (Page 59)
* Copying jobs (Page 65)
* Deleting jobs (Page 66)
* Archiving and reviving jobs (Page 66)
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9.6 Example of MQTT messages

9.5 Downloading reports

In the "Analyze Monitoring Results" application, you have the option of downloading reports of
individual jobs.

Procedure
1. On the home page, click on "Analyze Monitoring Results".

2. Page "Analyze Monitoring Results" > "Job Results" opens.
All recorded data are listed.

— Clickonthe column header to sortand display thelistin an ascending or descending order
in individual columns.

# Analyze Monitoring Results

%
[+
O oE = =N m

3. To download individual job reports click on the "Download" icon &, in column "Option".

9.6 Example of MQTT messages

{

"jobName": "GEWINDE FORMEN M5",

"startDate": 2022 - 08 - 26T33: 37: 54.187449 + 02: 00[Europe /
Zurichl],

"endDate": 2022 - 08 - 27T13: 37: 54.187449 + 02: 00[Europe /
Zurichl],

"zipLink": "<your act link>",

"resultInfo": "Successful run",

"scriptName": "m5 gewinde minmax",

"machineName": "Heller HF3500 Nr22",

"workpieceId": "WK 15-016",

"resultContent": "<your concrete content>"
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10.1 Overview

Using the "Direct Monitoring” function, you can analyze intermediate data (data that are almost
in real time) of an active monitoring job.

This means that you have the possibility of identifying anomalies during the monitoring, and if
required, stopping the monitoring job.

10.2 Creating/configuring jobs with Direct Monitoring

On page "Configure Job", you can create or configure jobs with Direct Monitoring by selecting the
"LIVE" job type.

Functions and data

The following functions and data are available:

Functions/data Description
& Navigates to the previous page.
Monitoring Job name Name of the job.

A maximum of 150 characters is permitted.

Job number Number of the job.
Only positive numbers are allowed.

Channel Selects the monitored channel.
Job type Type of job.
Comments Text box to enter additional comments.

Direct Monitoring - Specific Configuration

Available monitoring signals on the left-hand side, and monitoring signals
that you selected on the right-hand side.
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10.2 Creating/configuring jobs with Direct Monitoring

90

Functions/data Description
Start Trigger Areas to define triggers that mark the start or end of the operation for which
End Trigger the monitoring job is created.

Every trigger is defined using the trigger type and the associated value.
Trigger type Select one of the following trigger types:

* NCcode - complete NC program line or part of a line

e Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

» Seek offset - NC program line number
* Program name
* Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value

Text box to enter the trigger value.
The following placeholders are permissible:

e "*"for one or several arbitrary characters

+ Adds an additional trigger.
If several triggers are defined for the start or the end, then the triggers are
logically AND'ed.

[ Deletes the trigger.
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10.2 Creating/configuring jobs with Direct Monitoring

Procedure

1. On page "Manage Monitoring Jobs", click on the name of the required job.
-OR-
Click on "New".

2. Page "Configure Job" opens.
— Enter the general data or select the data from the drop-down lists.
— Select job type "LIVE" from the drop-down list.
— Select monitoring signals.
— Define the start and end triggers.

— Click on "Virtual signals" if you wish to register a signal.
Enter the "Name" and the "Expression”.
Click on "+".
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10.3 Activating and connecting jobs with Direct Monitoring

— Click on "Save".
-OR-
To reject the entries, click on "Cancel".

< Configure Job

3. After saving, the following message appears in the upper right area:
"The job was successfully created”
-OR-
"The job was successfully created but could not be saved".

10.3 Activating and connecting jobs with Direct Monitoring

Functions and data

The following functions and data are available:

Functions/data Description

& Navigates to the previous page.

Page "Managing Monitoring Jobs"

Job Control

@ Activates/deactivates a job.
Option

Q Opens page "Direct Monitoring".

The icon is only available for activated jobs.
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10.3 Activating and connecting jobs with Direct Monitoring

Functions/data

Description

Page "Direct Monitoring"

Job Details

Displays the parameters configured for the job with Direct Monitoring:

Monitoring Job name
Comments

Job number

Channel

Signals

Start Trigger

Stop Trigger

Monitoring Configura-
tion

Make the following settings:

Signal selection
Specify the min threshold
Specify the max threshold

Procedure

1. To activate the job, on page "Manage Monitoring Job", shift the slider in the line with the

required job with Direct Monitoring to the right.

2. The job is activated, and the "Magnifying glass" icon is available in the "Option" column.

3. Click on the "Magnifying glass" icon.
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10.3 Activating and connecting jobs with Direct Monitoring
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Page "Direct Monitoring" opens.
— The previously configured parameters are displayed under "Job Details".

— Under"Monitoring Configuration”, select a signal from the drop-down listand entera min
and max threshold.

— Click on "Save" to save the thresholds for the selected signal. The saved values are
displayed if you reselect the signal in the future.

— To visualize the received job data, click on "Connect".

£ Direct Monitoring

ok rama Commania Jch rumzer Chaznel Sigraly
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5. Under "Monitoring Configuration”, a diagram is displayed with the signal data and a table

with the HF events.
— Adiagram is not displayed if no data are available for the job.

— Click on "Disconnect" to stop calling up the job data. The diagram and the table are then
no longer updated.

— Once the connection has been disconnected, a new connection can be established using
the "Connect" button.
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10.4 Managing jobs with Direct Monitoring

Use cases
Use case 1:
You activate a monitoring job, but on page "Direct Monitoring" you do not click on "Connect".
The application automatically processes the job data. However, only the last 5000 data points
are stored.
When you click on "Connect", initially the last 5000 data points are displayed followed by the new
data that have been received.
Use case 2:
You activate a monitoring job, and on page "Direct Monitoring" you click on "Connect".
The application not only saves the last data points, but all available data are immediately
displayed.

10.4 Managing jobs with Direct Monitoring

Using direct monitoring, you can copy, delete or archive and restore jobs.
You will find more information in the following chapters:

e Overview (Page 59)

* Copying jobs (Page 65)

* Deleting jobs (Page 66)

* Archiving and reviving jobs (Page 66)
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10.4 Managing jobs with Direct Monitoring
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11.1

11.2

Overview

Using Analyze MyWorkpiece /Monitor, you can monitor workpiece-related measurements
integrated in the machine, which are performed based on SINUMERIK measuring cycles.

Measuring cycles are general subroutines designed to solve specific measuring tasks.

You can find more information about measurement cycles and measuring functions under:
SINUMERIK ONE measuring cycles (https://support.industry.siemens.com/cs/document/
109812239/sinumerik-one-measuring-cycles?dti=0&|c=en-US)

Depending on the monitoring job configuration, measuring operations are monitored, the
measurement results aftera measurement called up from the connected SINUMERIK control and
monitoring reports with the results of the measurement created.

Note

Analyze MyWorkpiece /Monitor does not support all combinations of measuring cycles.

Creating/configuring jobs with a measurement cycle

On page "Configure Job", you can create or configure jobs with a measurement cycle by selecting
the "MEASUREMENT" job type.

Functions and data

The following functions and data are available:

Functions/data Description

= Navigates to the previous page.

Monitoring Job name Name of the job.
A maximum of 150 characters is permitted.

Job number Number of the job.
Only positive numbers are allowed.
Channel Selects the monitored channel.
Job type Type of job.
Comments Text box to enter additional comments.

Measurement Cycle - Specific Configuration

Cycle selection Select the measurement cycle.
Start Trigger Areas to define triggers that mark the start or end of the operation for which
Stop Trigger the monitoring job is created.

Every trigger is defined using the trigger type and the associated value.
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Measurement cycle

11.2 Creating/configuring jobs with a measurement cycle

Functions/data

Description

Trigger type

Select one of the following trigger types:
* NC code - complete NC program line or part of a line

e Tool ID - identification number of the tool used to execute the machining
operation.
Corresponds to field "ActiveTool" in an "HFBlockEvent" of an Analyze My-
Workpiece /Capture recording.

* Seek offset - NC program line number
* Program name
* Call Stack Level - subprogram level number

e BTSS (OPI) - SINUMERIK operator panel interface (can only be selected in
conjunction with the trigger type)

Trigger value

Text box to enter the trigger value.
The following placeholders are permissible:

» "*"for one or several arbitrary characters

Adds an additional variable address.
- OR -
Adds an additional trigger.

If several triggers are defined for the start or the end, then the triggers are
logically AND'ed.

i}

Deletes the variable address.
-OR-
Deletes the trigger.
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11.2 Creating/configuring jobs with a measurement cycle

Core statement

1. On page "Manage Monitoring Jobs", click on the name of the required job.
-OR-
Click on "New".

2. Page "Configure Job" opens.
— Enter the general data or select the data from the drop-down lists.
— Select job type "MEASUREMENT" from the drop-down list.

— Selecta measurement cycle. Startand end triggers are automatically configured based on
the cycle selection.
You can edit and expand the trigger configuration.

— Click on "Save".
-OR-
To reject the entries, click on "Cancel".

< Configure Job

Momitoring job name® Comments
Wesmuemen_exgrple CAL extemal phagin recording HF data
Jod numbser
Adddd
Channal
[1) mming W
Jodb iype
MEASUREMENT w

Measurement Cycle - Specific Configuration

Cycle selection

CYCLESTT -

Stan Trigger
Trigger type Trigger vakie (i)
MC-Code w N1TS50 [ i
Trgger type Trigger vakue ﬂ
Program Hames v SCYCLESTT.® i
+
End Trigger
Trigger type Trigger vakie [ L]
NC-Code w N17rms0 TRAFOOF
e

[ v | [ ]
3. After saving, the following message appears in the upper right area:

"The job was successfully created”

-OR-

"The job was successfully created but could not be saved".
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11.4 Downloading reports

11.3 Managing jobs with measurement cycle
Using measuring cycle, you can copy, delete or archive and restore jobs.
You will find more information in the following chapters:
e Overview (Page 59)
» Copying jobs (Page 65)
* Deleting jobs (Page 66)
* Archiving and reviving jobs (Page 66)

11.4 Downloading reports

In the "Analyze Monitoring Results" application, you have the option of downloading reports of
individual jobs.

Procedure
1. On the home page, click on "Analyze Monitoring Results".

2. Page "Analyze Monitoring Results" > "Job Results" opens.
All recorded data are listed.

— Clickonthe column header to sortand display thelistin an ascending or descending order
in individual columns.

& Analyze Monitoring Results T
Job Result list
|—| Job Kame Jah Number Awsult Type Workplmcs -] Slart - Sop Resul Dption
(] i W e L - ' |
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[m] a ] B 4 o |
] e b & §
O " & B

3. To download individual job reports click on the "Download" icon &, in column "Option".
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11.5 Example of MQTT messages

11.5 Example of MQTT messages

{

"jobName": "Cycle961",

"startDate": 2022 - 08 - 27T13: 37: 54.187449 + 02: 00[Europe /
Zurich],

"endDate": 2022 - 08 - 29T13: 37: 54.187449 + 02: 00[Europe /
Zurich],

"zipLink": "<your act link>",

"machineName": "Heller HF3500 Nr22",

"workpieceId": "WK 15-016",

"reportContent": ["<your content linel>",
"<your content line2>", "<your content line3>"]

}
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11.5 Example of MQTT messages
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