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Disclaimer of liability

The contents of this documentation have been carefully checked for consistency with the hardware and
software systems described. Nevertheless, it is impossible to completely rule out inconsistencies, so that we
decline to offer any guarantee of total conformity.

We reserve the right to make technical modifications of the systems.

Copyright

© 2023 imc Test & Measurement GmbH, Germany

This documentation is the intellectual property of imc Test & Measurement GmbH. imc Test & Measurement
GmbH reserves all rights to this documentation. The applicable provisions are stipulated in the "imc Software
License Agreement".

The software described in this document may only be used in accordance with the provisions of the "imc
Software License Agreement".

Open Source Software Licenses

Some components of imc products use software which is licensed under the GNU General Public License (GPL).
Details are available in the About dialog.

A list of the open source software licenses for the imc measurement devices is located on the

imc STUDIO/imc WAVE/imc STUDIO Monitor installation medium in the folder "Products\imc DEVICES\OSS" or
"Products\imc DEVICEcore\OSS" or "Products\imc STUDIO\OSS". If you wish to receive a copy of the GPL sources
used, please contact our tech support.
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Notes regarding this document

The manual for imc STUDIO is available both as an e-book and in PDF format. In the menu bar, click on the
symbol &) to open the help.

The program "imc Help and Documentation [0 provides you with access to all formats and other documents
such as the device documentation or the technical data sheet.

What is the best way to read the imc STUDIO documents?

Getting Started

Before installing the software, start by reading the document "Getting Started". This contains important tips for
achieving problem-free installation, for updating the software, as well as for operation and integration of devices
in measurement setups.

All information presented in the document "Getting Started" is also presented in the imc STUDIO manual.

Manual - complete documentation

The manual serves as reference material. This document describes how to operate the software and how to
configure parameters for the devices. In some case, individual device groups have special functions. The
documentation for these usually appear exclusively in the device manuals.

Tutorials

Some chapters come with supplemental tutorials [ 711. We recommend practicing these tutorials as an
"accompanying" introduction to the respective topic.

If you are working for the first time with imc STUDIO, we recommend that you work through the guided first
stegsgﬁ before beginning any tutorials.

Training programs for introduction to the systems, and advanced workshops

We recommend that before you begin working with imc STUDIO you participate in an extensive training session.
Such training will enable you to get started working efficiently much faster. Additionally, you will obtain valuable
tips and information on how to use the software more effectively. More information is available on our
homepage under "Service & Training" > "imc ACADEMY".

Special notes

s

Warnings contain information that must be
observed to protect the user from harm or to
prevent damage to property.

© note o#pd Reference

Notes denote useful additional information on a A reference in this document is a reference in
particular topic. the text to another text passage.
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Before you start Chapter 1

1 General introduction
1.1 Before you start

Dear user.

1. The software you have obtained, as well as the associated manual are directed toward competent and
instructed users. If you notice any discrepancies, we request that you contact our tech support (6.

2. Updates during software development can cause portions of the manual to become outdated. If you
notice any discrepancies, we request that you contact our tech support.

3. Please contact our tech support if you find descriptions in the manual which you believe could be
misunderstood and thereby lead to personal injury.

4. Read the enclosed license agreementm. By using the software, you agree to the terms and conditions of
the license agreement.

o Note Notes on the descriptions and the screenshots

e The help may also contain parts shared imc software components. These parts may differ from the rest
of the help in terms of style and structure. All help files are equipped with a full text search functionality
and have an index.

e The screen shots appearing in this documentation were created with a variety of Windows versions and
their appearance may thus differ from that of your installed program.

e imc STUDIO works with user groups and access rights [16]. The user group has wide-reaching influence on
the visibility and/or operability of menus, icons, etc. Note that in all imc STUDIO documents the
administrator roll is assumed to be filled. All descriptions are therefore related to the full utilization of the
user interface.

o The following descriptions and screenshots always pertain to the view with the full scope of functions
(Complete). Many of these functions are also found in the minimized view at another location.

1.2 Tech support

If you have problems or questions, please contact our tech support:

Phone: (Germany): +49 30 467090-26
E-Mail: hotline@imc-tm.de
Internet: https://www.imc-tm.com/service-training/

Tip for ensuring quick processing of your questions:
If you contact us you would help us, if you know the serial number of your devices and the version info of the
software. This documentation should also be on hand.

e The device's serial number appears on the nameplate.

e The program version designation is available in the About-Dialog (click on the symbol i} in the menu bar).
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Tech support Chapter 1

Product Improvement and change requests

Please help us to improve our documentation and products:

Have you found any errors in the software, or would you suggest any changes?

Would any change to the mechanical structure improve the operation of the device?

Are there any terms or explanations in the manual or the technical data which are confusing?

What amendments or enhancements would you suggest?

Our tech suggortm will be happy to receive your feedback.

1.3 Service and maintenance

Our service team is at your disposal for service and maintenance inquiries:

E-Mail: service@imc-tm.de

Internet: https://www.imc-tm.com/service

Service and maintenance activities include, for example calibration and adjustment, service check, repairs.

1.4 Legal notices

Quality Management
p

ISO 9001:2015 1995 and DIN EN ISO 14001 certification since November 2023. You can download
IS0 14001:2015  the CE Certification, current certificates and information about the imc quality
AT system on our website:
ID 0910085152 . .

https://www.imc-tm.com/quality-assurance/.

: N gasr::ﬁfmem imc Test & Measurement GmbH holds DIN EN ISO 9001 certification since May
Y

. ®
TUVRheinland

imc Warranty

Subject to the general terms and conditions of imc Test & Measurement GmbH.

Liability restrictions

All specifications and notes in this document are subject to applicable standards and regulations, and reflect the
state of the art well as accumulated years of knowledge and experience. The contents of this document have
been carefully checked for consistency with the hardware and the software systems described. Nevertheless, it
is impossible to completely rule out inconsistencies, so that we decline to offer any guarantee of total
conformity. We reserve the right to make technical modifications of the systems.

The manufacturer declines any liability for damage arising from:
o failure to comply with the provided documentation,
e inappropriate use of the equipment.
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imc Software License Agreement Chapter 1

1.5 imc Software License Agreement

imc Test & Measurement GmbH

Voltastr. 5

13355 Berlin

Commercial register: Berlin-Charlottenburg HRB 28778
Managing director: Michael John Flaherty

imc Test & Measurement GmbH
Terms and Conditions
Governing the Use of imc Test & Measurement GmbH Software
As of: October 1, 2023

§ 1 Objects of the Agreement

(1) In addition to the "General Terms and Conditions Governing imc Test & Measurement GmbH Deliveries and Services to
Customers", these terms and conditions apply to all contracts concluded with imcTest & Measurement GmbH
(hereinafter referred to as "imc") which involve the transfer of rights of use to any software developed by imc (standard
software, software created or adjusted specifically for the Customer, which is recorded on the machine-decodable data
carriers such as data files, databases and database material, updates, upgrades, releases, etc., including corresponding
documentation, information and materials, hereinafter referred to as "Software").

(2) The Software is provided to the Customer as an executable object program on machine-decodable data carriers specified
in the "Objects of the Agreement". The Software's product documentation is also supplied to the Customer either in print
or on a machine-decodable data carrier. Unless otherwise expressly agreed in writing, the Customer is not issued the
source code of the Software.

§ 2 Rights of Use, Scope

With regard to any transfer of rights of use to Software created by imc, the following provisions apply:

(1) Basic provisions

a)

b)

c)

d)

The Customer is granted a non-exclusive and — subject to the terms and conditions governing the use of Software by
third parties, resale and leasing — non-transferrable right of use to the Software for its own purposes. "Use" signifies
running the programs and editing the data records.

Until each due fee is paid in full, the Customer is entitled to use the Software solely on a revocable basis. If the
Customer is in default with regard to the payment of fees, imc is entitled to revoke the use of the respective services
for the duration of the default. The Customer is granted the permanent right to use copyright protected services, in
particular the Software, only upon full payment of the agreed fee.

The Customer agrees to undertake appropriate precautionary measures to prevent unauthorized access by third
parties to the Software. The original data carriers and the data carries used to make copies as per the agreement, as
well as the documentation, are to be stored in a secure location. Employees are to be notified that the production of
copies beyond the scope of the agreement is not permitted.

If the right of use is revoked or expires due to another reason, the Customer is obligated to return to imc the
Software, the copies made by the Customer and the documentation. Provided that a physical return of the Software
and the copies is not possible due to technical reasons, the Customer is obligated to delete such and confirm deletion
to imc in writing.

(2) Reproduction

a) The Customer is entitled to make copies of the Software only if copies are necessary to use the Software in
accordance with the contract. The following are considered cases in which reproduction is necessary: installation of
the Software from the original data carrier onto the hard disk drive of the hardware used, as well as loading the
Software into the computer memory.

b) The Customer is entitled to create a backup copy if such is necessary to safeguard future use. Copies may only be
made for other purposes after prior written consent has been issued by imc.

c) The Customer is not allowed to make any reproductions other than those expressly permitted under the provisions of
this agreement.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

Page 10



imc Software License Agreement Chapter 1

(3) Use of the Software by Third Parties, Resale and Leasing

a) The Software may be used for the purposes stipulated in this contract, in particular for the Customer's business
operations. Access to the Software may also be provided to parties which rely on using the Software as instructed by
the Customer. In particular, the Customer is entitled to operate the Software or allow the Software to be operated on
data processing devices, which are located on the premises of and are directly owned by a third party company
(outsourcing). The prohibition against multiple use remains unaffected.

b) The Customer may permanently sell or give the Software to third parties provided that the Customer is granted
permanent use of the Software. In the context of its period of use, the Customer may temporarily transfer the
Software to third parties for a fee or free of charge. The prohibition against multiple use remains unaffected. The
Customer is expressly notified that transfer to third parties is not permitted and use by third parties is technically not
possible if an individual license must be acquired or an individual activation is required for third party usage, such as in
the case of runtime licenses.

c) With regard to the valid use of Software by a third party, the Customer is obliged to ensure that the third party
acknowledges the provisions of this agreement governing the rights of use as binding for such third party. The
Customer may not transfer Software and documentation to third parties if there are grounds to suspect that the third
party may infringe upon the provisions of this agreement governing the rights of use, in particular with regard to the
unauthorized production of copies.

d) Subject to the provisions stipulated in § 4 Paragraphs 1 and 2 or a deviating express agreement in writing, the
Customer may not use the Software while the Software is being used by a third party (prohibition against multiple
use); in the event that the Software is transferred to the third party, the customer is obliged to surrender to imc all
Software copies including, if applicable, all existing backup copies, or to destroy copies not surrendered.

(4) Decompilation

The reverse translation of the provided program code into other code forms (decompilation), disassembling and other
forms of reverse engineering of the various production phases of the Software is not permitted. If interface information is
required to achieve the interoperability of a separately created computer program, such may be requested from imc, or a
third party to be named by imc, for a minor fee. Section 69 e of the German Copyright Act ("UrhG") remains unaffected
by this provision.
(5) Changes by imc

If imc conducts adjustments, changes or enhances the Software on behalf and on account of the Customer, the Customer
thus acquires the corresponding rights of use to the changes or enhancements of the Software to which he is entitled
according to the stipulations of this agreement.

(6) Exceptional Usage Requests by the Customer

If the Customer requests to use the Software according to terms which deviate from the requirements stipulated in
Paragraphs 2 through 5, this exceptional use of the Software must be agreed in writing by imc. In such an instance, the
Customer agrees to provide imc with information about the desired scope of use, the pertinent field of application, etc. If
imc subsequently grants a license covering the Customer's special intended use, the parties agree that a new license fee is
owed by the Customer, which is independent of payments made by the Customer for the previously existing license.

§ 3 Copyright, Protection of the Software
(1) The intellectual property, in particular the copyright as well as all industrial property rights and trade secrets, are retained
by imc and are not transferred to the Customer. The Customer's ownership of the machine-decodable data carries and
data processing units remains unaffected.

(2) Copyright notices, serial numbers as well as designations and reservations of rights which serve as program identification

or a protective right may not be removed or changed. The Customer is obliged to transfer the existing protective right
notices to all copies. In particular, backup copies of the Software must be expressly designated as such.

§ 4 License Types, Multiple Use
(1) In the case of a Single-User License, the Software may be activated and run on only one data processing unit. "Activation"
refers to the process of transferring the license to the data processing unit.
If the technical specifications for the Software permit a second activation, then the Customer may additionally activate
the Software on a second data processing unit. However, the Software may only run on one data processing unit at any
one time, not on both simultaneously.
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(2) With a Network License, the Software may be run on as many data processing units as the amount of licenses obtained.
In this case a central data processing unit acts as the license server for which the activation process is performed.

If the technical specifications for the Software permit a second activation, then the Customer may additionally activate
and run the Software on as many data processing units as the amount of licenses obtained. However, these additional
data processing units must be used by the same users who operate the Software via the license server.

(3) Subject to the provisions in Paragraphs 1 and 2 or a deviating express agreement in writing regarding network use,
multiple use of the Software is not permitted.

(4) If the data processing unit is changed, the Customer is obliged to delete the Software from the hard disk drive of the
previously used hardware.

§ 5 Software-Subscription
If the Software used is a software-subscription, the following additional restrictions apply:

(1) The right of use is valid for a limited time period. The start and end of the time period are specified. After the end of the
time period, the right of use is expired.

(2) If the Customer wishes to continue using the Software after elapse of the specified time period, the subscription must be
renewed.

§ 6 Trial Version
If the Software used is a free trial version, then the following additional limitations apply:

(1) The trial version only entitles the user to test the Software. In particular, commercially productive utilization is not
permitted.

(2) The rights of use granted expire after the elapse of a period stated in the product description.

§ 7 License Key
(1) Upon delivery of the Software the Customer receives a License Key. Using this License Key, the Customer is able to
activate the Software purchased. By means of this License Key the Customer can also view his license status and order
updates and upgrades.

(2) The License Key is to be protected against access by third parties in order to prevent misuse. If, however, a third party
gains unlawful access to the Key, the Customer is obliged to notify imc immediately via telephone, as well as in writing, so
that the previous License Key may be suspended and a new one issued.

§ 8 Conclusion

(1) The law of the Federal Republic of Germany shall apply under exclusion of private international law. The provisions of the
UN Convention on Contracts for the International Sale of Goods (CISG) do not apply.

(2) The place of performance for all obligations arising from this agreement is imc's registered seat. Insofar as the Customer
is a merchant as defined by the German Commercial Code (HGB), a legal entity under public law, or a special asset under
public law, the exclusive place of jurisdiction for all disputes directly or indirectly arising from the contractual relationship
is agreed as imc's registered seat. The same applies to persons who have no general place of jurisdiction in Germany, as
well as to persons who have moved their place of residence or usual whereabouts abroad since conclusion of the
contract, or whose place of residence or usual whereabouts is unknown at the time the action is filed. In addition, imc is
entitled to file suit at the statutory venue.

(3) Oral side-agreements are not valid. Deviating or supplementary conditions as well as modifications of this contract,
including this written requirement clause, are only valid if agreed in writing and expressly marked as a modification or
supplement.

(4) If certain provisions of this contract are inoperative or unfeasible, this does not prejudice other provisions of the contract.
The contracting parties agree to contractually substitute an operable provision which approximates the commercial
intention of the contract as closely as possible for any inoperable one.
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2 Chapter overview

In this manual, you will find a detailed description of how to operate the imc STUDIO software.

Section Synopsis

General

. . Quality Management ’—95, Tech support ’—ﬁ, License agreement@
introduction

Software setup operations

Setting Ug’Tﬁ
e System requirements Wﬁ, Installation ’Tﬁ start/ a1
Setting Up -
Connect the Connecting via LAN/ 46 and Optimize the network |62
devicel 431
e The first run| 37 - What steps are necessary in order to obtain measured data?
E Tuto—rials% e Tutorials/ 7 - Begin with the tutorial on device configuration and measurement data
display.
imc STUDIO The imc STUDIO user interface and its operation
(general) 110 e Project Menul 121}, Creating an experiment 1161 and "What is saved where?"[162)
The device configuration
.| Setup - Device . o . . ow) [
[ihiitd (general) [ad) e Performing a measurement! 2411 and Devices supported (Device Overview)|1g7
o Metadata, additional columns|247)
Setup pages - The device configuration
Configuring e Configuring device (Setup pages) [ 268)

e Synchronization ’2—925, Storage options%

Seth - Advapced Additional functions of the devices of firmware group A (imc DEVICES); including:
Device Functions

(imc DEVICES) 768 e Fieldbusses|474]

Various possibilities for processing and analysis of measured data

e during a running measurement on the device: imc Online FAMOS | sstl (function

Data analysis and

E signal reference|ssb))
processing 845! e during a running measurement on the PC: Inline FAMOS [gs1), Inline Analysis|io6a)

Bus Decoderm, Powertrain Monitoring%

e subsequent analysis (post-processing): imc FAMOS loss)

In imc STUDIO, the various components work with variables, and some work with files as
well. Variables can take a variety of formats and types.
Channel types This chapter provides an overview of the various possibilities and applications.

variable types, data
: e Data typeshia0)
E types and data 2213 LyPes

storage formats|i130 e Various variable types - Channel type[1134 such as User-defined variables|14s|

e Data file format - Saving measured data and export/import formats =2 such as
Parameter setli1sb]

Display of measured data and operation via the user interface

g Pa_nel% e Curve Windowl1265 and Widgets instruments) h23b)
e Variable Iinkagegsﬁ ans Data Browser 214

E Automation liss7) Editor for the Tasks lsed (routines) for open- and closed-loop control operations
Tutorials 628 Getting started hssél and Process hser
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Section Synopsis

Creating automated routines
Sequencer, events

E and commands el e Sequence table heshl and Creating a sequence of commands|ies
e Events o (event handling) and User-defined events 6o

Tutorials 11765
e Command reference 76

Scripting haos: Interface for using Scripts in imc STUDIO (Tutorial hsos)).
Programming Third Party Device Interface for using third party devices in imc STUDIO (Tutorlall@.
Interfacehe17:
Interface
m@: Interface for developing custom application with access to
imc STUDIO functions.
Tech support

If you have any open questions about our products, please contact our tech support.

Questions or problems? Contact our Tech suggortm.
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3 Setting Up - Software

This chapter describes the first steps in operating imc STUDIO and the installation of additional imc products.

imc STUDIO is the common framework forming a product package through the combination of modular
components (plug-ins).

Which components are available depends on the product installation (order).

Chapter overview

Synopsis Section

Startup operations for imc STUDIO - installation and product e System requirements| 1
configuration prior to first use

e Installation / Uninstalll 17

e Product Configuration / Licensing@

The first start, important settings e The first start/ 31

e Device connection / Network / Firewall| 331

Guided first steps - What steps are necessary in order to e Training - Guided first steps| 37
obtain measured data?
List of components used and their versions e Version Information | 9
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3.1 System requirements

Supported operating systems

Windows 10*/11* (64 bit)

*released in conformance with the version of Windows 10/11
applicable at build date of imc software

Minimum requirements for the PC

4-core CPU 2 GHz !

8 GB RAM (recommended: 16 GB RAM) !

10 GB free hard disk space (recommended: SSD) 2

Display resolution: 1366 x 768 (recommended: 1920x1080)

1 Requirements and recommended minimum configurations for the applied PC will rise with increasing number of connected devices and
the resulting overall system data rate. Another crucial factor will be the extend of used live analysis and visualization functions on the
PC (in particular Data Processing, imc Inline FAMOS and active curve windows).

A smooth operation will also heavily rely on sufficient RAM memory resources on the PC: It must ensure to satisfy all vital functions
without any outsourcing to slow external swap file (HDD/SSD) in order to guarantee sustainable performance.

2 The hard drive memory requirement increases if measured data are saved to the PC.

Other operating system components

The following components are installed with the imc STUDIO setup if they are not already present:

Component Version Folder in "System" directory

Microsoft .NET Framework 4.8 DotNetFx4.8

Microsoft VC 2015-2019 14.28.29910 Microsoft Visual C++ Redistributable\2019
Microsoft VC 2010 10.0.402219.1 Microsoft Visual C++ Redistributable\2010
Microsoft VC 2005 6.0.3790.0 Microsoft Visual C++ Redistributable\2005
Microsoft Build Tools 2015  14.0.23107.10 MSBuildTools2015

Supported Measurement Devices

Which devices you can use in imc STUDIO is described in the documentation on the "Setup" > "Device
Overview@", as well as in the "Technical Data Sheet".
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3.2 Installation - Preparation

Software requires a license

This means that the program may only be started upon obtaining a license (see Product Configuration /
Licensing@).

Administrator rights required
For the purposes of installation and uninstallation, a user account with administrator privileges for the PC is
required.

If you are logged on to the PC without administrator rights, log yourself out and log back on with an
administration-level user account. If you don't possess the appropriate account type, you will need the support
of your system administrator or IT department.

See also Notes on Windows User Account Control@.

Restarting the computer in the process of installation

During the installation process, the installation program will prompt you to restart the PC.

0 Note Restarting

After the restart, login to the same user account with which you had previously begun the installation.

Coexisting applications: imc STUDIO, imc STUDIO Monitor, imc WAVE, ...

Some imc programs are installed as an independent and specially adapted instance of imc STUDIO. They are
based on imc STUDIO.

Unless otherwise stated, these programs are installed and used in parallel. As long as these instances are based
on the same version of imc STUDIO (e.g. 2022 R1), they are all subordinated to the same program installation,
which means they share resources.

For this reason, installation of the instances in this case must be performed in one Do not install
single shared Se.tup procedure. Any att.erﬁpt.to perform installation in succession or imc STUDIO, imc WAVE
subsequently will cause the already existing instances to be deleted. and imc STUDIO Monitor

This applies particularly to the joint and parallel installation of imc STUDIO Monitor,  in succession, but always
imc WAVE and imc STUDIO, which must be performed in a single step. at the same time.

Update or parallel installation

The Setup utility checks whether any version of imc STUDIO is currently installed on the computer. If so, it can be
uninstalled by means of the Setup. An associated confirmation prompt is posted in that case. All user data such
as the database remain intact.

The two versions can be installed in parallel provided that they have differing version numbers (e.g. 5.2 and
2023). The new version can be installed in the same folder (default case: "C:\Program Files\imc"). In this folder, a
new subfolder with the new version number is created for imc STUDIO.

In both cases, you are able to adopt a variety of settings from the old versions. These include the project
settings and views. By contrast, other settings such as the product configuration and the database path need to
be set up from the beginning.
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Adopting the settings with the help of the existing database (recommended)

When an existing database continues in use, any settings which can be retained will be retained. For a parallel
installation, two data bases are needed. Create a copy so that the old imc STUDIO version can continue to work
with the existing database. A confirmation prompt about making a copy is posted.

See: Update with the help of the existing database Y

Adopting the settings without using the existing database

Some settings, e.g the views, can also be retained without the database. To do this, save and import the
appropriate settings.
See: Update without using the existing database [0,

The subsequent procedure - an overview

Follow the installation program instructions (see: "Installation step by step @“).

e The installation process first checks whether the required system software is installed. If ones is missing, it
will be installed automatically.

o After restarting the system, the selected products are installed.

o After the installation is concluded, it is possible to start imc LICENSE Manager directly to activate your
license.

e Once the license has been activated, imc STUDIO is ready for use.

Uninstalling

Un-installation is performed via the menu item "Windows-Settings" > "Apps & features".

o» Reference See also

Unattended Installation - Silent Installation| 3]
Installation - Installing proiects@

Recommended Virus Scanner Settingsm
Changing Languages and Installing Additional Languagesm
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3.2.1 Update with the help of the existing database

When an existing database continues in use, any settings which can be retained will be retained. This includes
Views, any Setup-columns created by the user, the user administration and all experiments.

If you wish to run multiple versions of imc STUDIO or maybe restore an older version at a later time, create a
copy of the database.

o Note The database

It is impossible to use the imc STUDIO database by both versions in parallel.

o |f the same path is selected in the new imc STUDIO version, the database is used automatically. When
loading old experiments, a note is posted in the logbook that the experiments belong to an older version.
Once saved, they can no longer be loaded with the old version.

o |f the database structure has been altered, you will be notified of this. A dialog for performing conversion
appears. This dialog can be used to convert the database and, if desired, copy it first. After the
conversion, the entire database can no longer be used with the old version.

o Note Using new views
[ ]

Be aware that the new version provides new functions, such as new or enhanced Setup pages and new
menu items.

e Use of the new Views is recommended, in order for these new functions to be accessible! Please look
under "What's new" whether there have been any changes in this regard.

e User-made columns such as meta data columns are not automatically inserted into the pages. The
configurations of these columns, however, is adopted from the old View. You can re-insert these columns
at the desired position (by means of the Column Chooser).

e Multiple views are provided. Select a view and add whatever Setup pages are required or saved, and save
the view under a new name.

e How to save Views is explained in the section "imc STUDIO (general)" > "Views 155"

3.2.2 Update without using the existing database

In imc STUDIO, various settings were saved with the respective project and apply to
all the experiments it contains. Among other things, these include the view settings:
user-defined views, column configurations (e.g. metacolumns).

Please first check which

. o ] ) settings you will need.
In order to retain these settings in the new version after having performed the

update without using the existing database, export of the settings are necessary.

¢ If you wish to reuse all of the project's settings, export the project settings/117) (by means of the Projects-
dialog: Menu ribbon: "Project" > "Manage Project").

¢ If you wish to reuse only the viewing settings, export the views [ 157,
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3.2.3 Notes and troubleshooting

Notes on Windows User Account Control

Do not change the user account

With Windows, installation can be started without
User Account Centrol administrator rights. In this case, the operating
system requires selection of a user account and

Do you want to allow this app to make ) -
associated password, as shown in the example.

changes to your device?

@ imc Products Installer

Verified publisher: imc Test & Measurement GmbH
File origin: Hard drive on this computer

Do NOT continue with the installation
in this way, otherwise it will be
incorrect. Select "No".

Show more details
To continue, enter an admin username and password.
AdminUser

[ Password ]

MY-PC\AdminUser |
.

Example of a password request.
Select "No".

Confirm the prompt by the user account control

When you are logged in to a user account possessing
User Account Centrol administrator rights, you may receive a prompt by the
Windows User Account Control (UAC) to allow

Do you want to allow this app to make
changes. Select "Yes".

changes to your device?

E imc Products Installer

Verified publisher: imc Test & Measurement GmbH
File origin: Hardrrive on this computer

Show more detgls
[

Select "Yes", to start the installation.
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Notes on the security software

Some virus scanners prevent correct installation of imc programs. We are currently aware of this affecting
products from the companies McAfee and ESET. In principle, almost any virus scanner can have settings
possibilities which prohibit necessary functions during installation.
For installation purposes, certain steps are necessary, such as:

e registration of programs for Autorun

e registration of programs as a service

e running of scripts from the TEMP-folder

° ...
The error profile may include various messages during installation. Or installed programs failing to launch.

In such cases, please contact your administrator to find out whether certain rules can be suspended for the
duration of the installation. For any further questions, please contact our tech support (6.

o» Reference See also

Recommended Virus Scanner Settingsm

3.3 Installation - Step by step

Actual texts appearing in the user interface may differ from those shown in the screen shots, depending on the
product configuration (path/version name).
Download and Installation

The most up-to-date version can be downloaded from the imc website under "Downloads" > "imc STUDIO". Both
a complete and a reduced installation package are offered. The reduced installation package is sufficient if you
have only purchased imc STUDIO. Which products are included is indicated next to the Download button.

Start the download first, and next the file (e.g. "Installer_imc_STUDIO 2023 _R4.exe").
The Installer unpacks the installation files. Subsequently, it independently starts the actual installation. Select an

appropriate folder into which to unpack the files. The system's default suggestion is the Desktop.

0 Hinweis Installation files

The unpacked files can be deleted or saved once installation is completed. You can also use the unpacked
files for installation at a later time. You do not necessarily need the Installations-exe file.

Installation language settings

After starting installation, a window appears in which

Select Setup Language g .
to select the installation language.

@ Select the langquage to use during the installation:

English w

Selecting the language during installation
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Performing installation

The installation setup then starts in the language
selected.

Q Setup - imc Products Installer = *

Welcome to the imc STUDID

installation
L ]
I m C Here you can inskall products from imc,

Yisit homepage Cancel

Installation setup welcome page

On the installation setup's next page, you are offered
the following choices:

Q Setup - imc Products Installer —

>
imc STUDIO . B
|mcD

open the "Readme"-file,

open the "Getting Started"-document,

Eead readme. kst

Opens "readme. bxt"

Introduction b ime STUDIO

Opens POF document “Getking Started”

Start ime LICENSE Manager
Configure your licenses

e separate installation of imc LICENSE Manager and

display of the installation medium contents.

Explore DD

Wisit homepage « Back Tor the installation Cancel

Before starting installation

You must accept the license agreement to continue
the installation.

Q Setup - imc Products Installer —

>
License Agreement N B
imc)

Please read the Following important information before continuing,

Flease read the Fallowing License Agreement. You must accept the terms of this
agreement before continuing with the installation.

imc¢ Test & Measurement GmbH |
Terms and Conditions

Governing the Use of imc Test & Measurement GmbH Software

()1 arcept the agresment

© 1 do not accept the agreement
Wisit homepage < Back Mt = Cancel

License agreement
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& setup - imc Products Installer _ % The next step is to select the installation folder.
select Destination Location - Under this folder, a separate subfolder will be created
Where should ime Products be installed? '"19 for each imc product (e.g. imc STUDIO 2023). It is
recommended to end the associated pathname with

Setup will install imec Products into the Follawing Folder. n \imC“
Choose the root directory for all imc products ko be installed.

This setup will create a new subdirectory for each installed imc product. (e.q., ..\imc
STUDIO, .. Yime FAMOS, ...)

C:\Program Filesiime Browse. ..
Wigit homepage < Back Cancel

Entering the installation path

3.3.1 Select the products / Installation type

Now you can select which components should be installed. There are three types
available:

e "Full functionality for 30-day demo" : hereafter called "Demo"
e "Typical functionality incl. imc STUDIO Professional" : hereafter called "Typical"
. "User-detined@“

For the "Demo" and "Typical" installation types the installation settings are already
configured. If you need further settings choose the “user—detined@“ installation

"User-defined" gives you
the ability to affect all
installation settings.

type.

Installation type Beschreibung

Demo Use the installation type "Demo" in order to test the full scope of imc STUDIO and/or
imc WAVE for 30 days. No other products which require a password will be installed.

Typical Use the installation type "Typical" in order to install the Professional edition of imc STUDIO
including all necessary components. No other products which require a password will be
installed.

User-defined Use the installation type "User-defined" if you wish to configure the individual products.
With this type, it is possible to install password-protected components. Further, you can
install and configure additional imc products such as imc FAMOS.

Note that some components can require a separate license.
0 Note imc STUDIO reconfigure afterwards

Regardless of which variant of the installation is selected, when imc STUDIO is installed, all components are
included. This way, after successful installation it is possible to adapt the imc STUDIO configuration at any
time by means of the "product configuration [291" and to select the appropriate edition.
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°
Products 2 | Description
=
_ | o
o| 8| ®
E|E| 3
a| | 3 |e: included o: optional
imc LICENSE Manager e | e | e | Managing the licensing (internal functions, does not appear in the list)
imc Shared Components o | o Proving common components of the imc products, such as the curve
window (internal functions, does not appear in the list)
Required system components e | o | o [ System components require using of imc products.
imc SENSORS (1) imc SENSORS is a database application for administering and editing sensor
o | information. Applicable with devices of the firmware group Al18N
(imc DEVICES).
ime STUDIO Developer (Demo) (2) d imc STUDIO is modular software platform handling all aspects of modern
imc STUDIO Professional (3) ] measurement technology from simple data acquisition to sophisticated
imc STUDIO any edition (3) test configurations.
imc STUDIO Monitor (3) imc STUDIO Monitor makes it possible to connect with one or more
measurement devices, particularly for the purpose of monitoring the
o | instantaneous readings. Data can be viewed and edited live on multiple
workstations. It is based on imc STUDIO and is installed as a separate
instance of imc STUDIO.
imc WAVE (Demo) (2) o ° imc WAVE is a software package for NVH (Noise Vibration and Harshness)
analysis. It is based on imc STUDIO and is installed as a separate instance of
imc WAVE (3) imc STUDIO. It can be equipped with multiple, separately licensed
°© analyzers.
Firmware and driver package imc DEVICES Package of device drivers and firmware required by imc STUDIO and
e | e | o | imc WAVE for devices of the firmware group Al18 (imc DEVICES - e.g.
CRONOS family, C-SERIES, SPARTAN, BUSDAQ).
Firmware and driver package Package of device drivers and firmware required by imc STUDIO and
imc DEVICEcore e | e | o | imcWAVE for devices of the firmware group B[ 187 (imc DEVICEcore - e.g.
ARGUSfit, EOS).
imc FAMOS Enterprise (Demo) (2) . o
imc FAMOS Reader (3) e | o | oM FAMOS is a program for analyzing, evaluating and documenting
measurement results.
imc FAMOS any edition (3) o
imc Format Converter e | o | o [ Convertsimc measurement data to other formats such as EXCEL and ASCII.
imc Documentation el elo Installs the documentation on the selected products. If the checkmark is

removed, it is not possible to open the documentation via the software.

1: imc SENSORS requires a password for installation.

2: The associated Demo license must be activated after concluding installation by means of imc LICENSE Manager, otherwise it is not
possible to start the product. Once the demo trial period has elapsed, use the product configuration [ 29 to covert the product to the

license you have purchased.

3: The associated license must be activated after concluding installation by means of imc LICENSE Manager, otherwise it is not possible to

start the product.

When you select "Demo" or "Typical", the start of the installation follows immediately (see: "Starting the
installation Eﬁ"). By contrast, if you select "User-defined", the installation is first configured 251,
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3.3.2 User-defined

The installation variant can be configured in detail. Based on your selection of components desired, different

installation steps are displayed.

Selecting components

Select Components
which components should be installed?

Please select the products, vou wank ko install,

User-defined

Installation of the required system software
[J ime SENSORS

B imc sTUD
mc FAMOS
B imc Documentation

Selecting User-defined installation

Required system components

Some system components are missing on your PC!
Missing components can be installed here or can be downloaded From Microsoft

directly,
Microsaft Wisual C++ Redistributable (required}
[ Microsoft \NET 4.8 (exist)
Microsoft Build Tools 2015 (required)
[ install &l

Required system components (example)

Configuring imc Shared Components

imc Shared Components Installation

Additonal Options:
(] com Products

[ Class Counking Kit
[ spectral kit

Yideo

Configuring imc Shared Components

Once you have selected the installation type "User-
defined", it is possible to select/de-select the desired
products in the box at the bottom.

In the next step, the system components which the
products selected require are displayed, along with a
note about which are already installed on your
system. It is also possible to re-install any already
installed components. Which components are
missing/present depends on the system and it update
status, so that the illustrations are intended as an
example only.

In this installation step, it is possible to install
password-protected components of
imc Shared Components.

Option/Component Description

COM Products

The imc COM programming interface is a system integration tool

Class Counting Kit

Function library for imc COM products

Spectral Kit

Function library for imc COM products
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Password for imc SENSORS

imc SENSORS Installation If you have selected imc SENSORS, you are prompted
to enter the password prior to installation. But if you

do not wish to install imc SENSORS, de-select it here.
Password for imc SENSORS:

[ Install imc SEMSORS Enter password

Password prompt for imc SENSORS

Configuring imc STUDIO

imc STUDIO Configuration It is possible to make settings for your licensed
product edition here. In consequence, later product
configuration [ 201can be omitted.
Licensed Edition imc STUCID Professional ~
[T Install additional languages
B Create a shorteut on the deskrop
8 Explorer extension for data in the device

|| Service

Configuring imc STUDIO

Option/Component Description

Licensed edition Information on the editions is provided in the "Technical data sheet" for imc STUDIO.

Install additional languages With this option, imc STUDIO is installed in all available languages. (This will substantially
prolong the installation procedure).

Please be aware that some functions may require the other languages. For instance,
foreign-language parameter sets can only be imported if the associated language is
installed.

If this option is deactivated, English language is installed plus the language of the operating
system, if available. If needed, all other available languages can be installed at a later time
(see the section "Installing additional languages %").

Create a shortcut on the Program starting links can be created on the Desktop.
desktop
Explorer extension for data  Access to the device hard drive via the Windows-Explorer.
in the device for devices of the firmware group Al+71 (imc DEVICES)
Service Service support. Install this component only if requested by our tech support.
for devices of the firmware group Al+s71 (imc DEVICES) and group Bl 71 (imc DEVICEcore)
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Configuring imc FAMOS

imc FAMOS Edition
‘Which Function scope do wou wish to install?

Flease select here which FAMOS edition you wish to install, Please select the edition
purchased.

() Trial wersion (30 days for free)
() Reader (for free)

() FAMOS Standard

© FaMos Professional

(O FAMOS Enterprise

() FAMOS Runtime

Configuration of the imc FAMOS installation

o Reference

In this step, you configure the imc FAMOS installation.
Select the editions you wish to install. Note that all
editions except the Reader-edition require a license.

Follow the Assistant's instructions and select your
preferred language for the help files and example files
like projects, sequences and dialogs. Select any
optional components which you wish to install along
with imc FAMOS. Additionally, a folder for sample
files is needed.

imc FAMOS editions

More detailed information on the imc FAMOS editions is provided in the imc FAMOS manual.

Once all products have been configured, the installation can start.
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3.3.3 Starting the installation

Restart the computer now

mo)
[T our PC will reskart during the installation without Further notice.

Please close all open programs to avoid data loss!

Yisit homepage

Install = Cancel

< Back

E Setup - imc Products Installer = X |

Concluding the installation setup and starting installation

s

Before the installation, a system reboot is performed.
For this reason, first close any running programs
before continuing!

Confirm the reboot by means of the checkbox and
then continue (button: "Install"). Initially, the required
system components are installed. Subsequently, the
PC reboots automatically.

Windows user account

After restarting, be certain to log in with the same user account with which you started the installation
process. Using a different user account can cause failure of correct installation of the components.

Install

Installation folder:
:\Program Files\imc

Products to be installed:
imc Shared Components

imc LICEMSE Manager
imc STUDIO Professional

’)‘;mnitm\_/

List of components to install, following restart
(example)

Next, installation of the individual imc products begins.

o Note

After logging in, the actual installation of the products
begins. You are presented with a list of which
components are to be installed, which you can
confirm by clicking on "OK".

The figure shows an example; the actual dialog may
appear differently depending on your respective
previous selections.

Disabling the system start

While installation is running, the operating system is disabled from starting again, meaning that no other

programs can be started.

Conclusion of Installation

imc Shared Components was installed successfully
imc LICEMSE Manager was installed successfully
imc STUDIO Professional was installed successfully

. imc STUDIQ jtor was installed successfully
i essfully
I I I I C /%

im Dacurnenkakion was insk S

imc STUDIO has been configured according to the selected
Edition. In order to activate additional components such as imc
Inline FAMOS, of to change editions, start the Product
Configurator from imc STUDIO,

B Run ime LICENSE Manager

E Setup - imc Products Installer = X |

Concluding installation

When installation is finished, the following message is
posted.

Next, you can start imc LICENSE Manager in order to
activate your license. It is also possible to start the
imc LICENSE Manager later via the Start menu.
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3.4 Product configuration / Licensing

imc STUDIO can be ordered and licensed/activated in various product configurations. Further details can be
found in the order forms or on https://www.imc-tm.com. For a list of all possible editions and components, see
the "Technical data sheet" or contact our tech support 8.

Editions and components

The following editions are available for imc STUDIO, and each include a certain basic
package of components/functionalities.

Edition Order code With an appropriate

imc STUDIO Runtime imc STUDIO-RUN "Engine" activated, any
edition can run the

imc STUDIO Standard imc STUDIO-STD . . .
configurations of higher

imc STUDIO Professional imc STUDIO-PRO editions.

imc STUDIO Developer imc STUDIO-DEV

Additional optional or individually licensable components can also be integrated.

Each edition is able to apply configurations created with a higher edition, but not to
modify them.

For the Edition Standard, Professional or Developer, the corresponding license is required. These can be
activated in the imc LICENSE Manager. The Edition Runtime is a restricted version, free of charge. You can
register this edition in the imc LICENSE Manager. There, select the option "Trial versions and freeware".

Licensing (imc LICENSE Manager)

The software licenses are managed with "imc LICENSE Manager". After concluding installation, you can start
imc LICENSE Manager directly in order to configure your license (e.g. by means of the Windows Start menu:
group "imc" > "imc LICENSE Manager"). If imc STUDIO is started without an appropriate license having been
configured, the product configuration program opens, from where it is also possible to start

imc LICENSE Manager.

Follow the instructions of the imc LICENSE Manager. imc LICENSE Manager offers a separate documentation.
Start imc LICENSE Manager and click on "Help".

Changing the product configuration

You can change the product configuration in order to adapt it to the license purchased. For instance, if during
installation you have selected a different edition or if you have purchased a product upgrade. To do this, start
imc STUDIO and click in the menu bar (top right) on the symbol [£. The product configuration assistant now
opens. You can change the configuration to correspond to the licenses you have purchased. Follow the
instructions and close the assistant.
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imc STUDIO Professional
imc STUDIO Standard
imc STUDIO Runtime

* Components
[*) All Components e Basic Components B Optional Components
Active Type | Name Description

N P ime STUDIC

imc STUDIC Panel
v imc STUDIO Automation
v 1) imc STUDIO Sequencer

4 id i | imc STUDIO DataProcessing
L]

" imc Inline FAMOS Required licenses: imc Inline FAMOS

~ Product configuration x
.
ImcC imc STUDIO edition
Please select the imc STUDIO edition and the components (plug-ins) you wish to load upon starting imc STUDIO.
~ imc STUDIO Edition Full version of ime STUDIO with complete function scope plus some components subject to license.
® imc STUDIO Developer  The selection of products does not carrespond to the edition. Select the products according to the edition?

Assistant for altering the product configuration

After completing the configuration, you must close and restart imc STUDIO to apply the new settings.

Changing the edition

In the dialog's upper region, a number of editions are available for selection. The

default selection is the edition currently being used. If you change the selection, you
can decide whether the available components are to adapt to the selection. In most

cases this is recommended, since this is the only way all of the edition's functions
will be available after an update.

Optional components are not affected by the edition selection and remain in their
previous state.

Changing the components used

Please only change the
edition if you have
activated an appropriate
edition in the

imc LICENSE Manager.

Additional components for the edition selected are available to choose. Some of these components require a

separate license.

In the bottom region of the dialog, the available components are shown. The set of components currently used

is selected by default (except subsequently to an edition change).

Column Description

Aktive ¥l The component(s) is/are activated.

The component(s) is/are deactivated

= Some of the components are activated. After clicking here, the components underneath are

deactivated.

Type % The component requires an extra license in addition to the license for the edition.

i1 / @ The component can be activated for the selected edition without any additional license.

Name Product name of the component

Description Short descriptive text about the component. More detailed descriptions of the individual

components are provided in the technical data sheet.

Activate/deactivate the individual components in the column "Active".
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&8 rrQ

Why are there sometimes two components for the same product? E.g. "Automation Editor" and
"Automation Engine"

Answer: Many components are subdivided into their actual function, on one hand, and on the other their
respective settings interface. This distinction exist for the following reason: each edition can run any
function created with a higher-level edition, but not modify it.

In other words, using the component "Automation Engine", you can run Automation-Tasks in the Standard
edition. However, the Editor ("Automation Editor") is only available in the Developer edition.
When should the "Engine" be deactivated

Answer: In most cases, it is not necessary to deactivate the engine if the component is not required.
However, be aware that every component activated makes resource demands.

At a minimum, keeping unnecessary components active slows down the launch of the system.

Disadvantage: All functions belonging to the deactivated components no longer work. Example

"Sequencer": Commands at Widgets, hotkeys/keyboard shortcuts, user-defined buttons, user-defined
events.

3.5 Start

Start the software by means of the associated desktop icon or via the Start menu.

Further, as part of installation an icon is set up on your desktop - depending on your choice during
installation| ¢ .

ime STUDIO | no icon was set up, then open the Windows Start menu. There you find the group "imc" and in it a
link to start the product.

If product configuration / Iicensinggﬁ is missing, the Product configuration starts automatic.

Splash screen

Next, a splash screen appears, indicating that software components are being
loaded. Depending on the installation and the PC capacity, this could take some
time.

Loading the software
components after start
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Homepage - Start page

By default the Homepage is shown when the software is started. The Homepage shows certain functions,
depending on the particular product, as buttons. Click on the corresponding buttons, to select your desired
functions. After the first installation, the "Homepage" may appear as shown in the example below:

imc STUDIO - StandardProject - BExperiment_0001

Home Extra Help

BOHe ™ Q G oo |

New Open Save Save Saveas | Setup Search for Save current | Show Data Data | Selectio
as template Devices Data Panel (Device) (PC)

Print Explorer View

<l

Experiment Device control Panel

ir@ ime STUDIO, the integrated software environment Q

for measurement & control
An Axiometrix Solutions Brand

TRAINING
[ ]
imc STUDIO
o LR

Recent Experiments

or Devices

HELP
9" Logbook
&

Start page (example)

imc STUDIO starts with a simplified view

Along with installation of imc STUDIO, a number of Views are provided. Views in this sense are defined designs
for the user interface's appearance.

imc STUDIO offers a wide variety of possibilities and functions, but the entire scope of these is not always
needed for a single simple measurement.

o Note imc STUDIO starts with a simplified view

In order to make it easier to get familiar with the software, the program starts with a simplified view with
limited choices: "Standard". All important functions for measurement and visualization of measured data
are available. The menu ribbon is structured in such a way that proceeding from left to right accesses all of

the Main windows| 3 .

Changing from the simplified view to View: Complete

You can switch to a different view at any time, in order to obtain access to all of the existing functions. To do
this, go first to the menu item "Extra" and in the drop-down list of views, select: "Complete".

0 Note Notes on the descriptions and the screenshots

The following descriptions and screenshots always pertain to the view with the full scope of functions.
Many of these functions are also found in the minimized view at another location.
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3.5.1 Device Connection / Network / Firewall

To use an imc measurement device, imc STUDIO must set up a connection via a network (mostly LAN). Details
on the network settings are presented in the chapter "Setting Up - Connect the device [as ",

Firewall

The firewall used might prevent establishment of a connection between the operating software and the
measurement device. If the software is unfamiliar to the firewall, then a corresponding prompt usually appears
upon accessing the network. This happens, for example, after starting the software and upon first accessing the
device (e.g. in a device search). Some firewall programs can also block access to system and hardware-
components.

In all cases, correct operation is only possible if the connection is not blocked. The following programs are
usually affected:

Program Default path

imc STUDIO: imc.Studio.exe C:\Program Files\imc\imc STUDIO...

imc DEVICES: imcDevices.exe C:\Program Files (x86)\imc\imc DEVICES...
imc DEVICES Service: imcDevicesService.exe C:\Program Files (x86)\imc\Shared

For operation on LAN, it is sufficient to enable "Private networks". Enable this access type. You may wish to read
the operating instructions for your firewall, and / or ask your administrator / IT-department.

Windows Defender Firewall: Unblocking is performed automatically upon installation.

3.5.2 Main Windows / Components

- imc STUDIO provides the framework for various components. Components appear within imc STUDIO as
main windows. A component can have one or more main windows.

The main windows appear in the Navigation pane.

On the left you see an example of the Navigation pane with the main windows Homepage, Setup, Panel,
Automation and Sequencer (Panel is selected).

To jump to one of the main windows, click on the corresponding button in the Navigation pane.
Navigation pane| o} Select this link to go to further information on operation of the Navigation pane.

EIEILIEIE]  Edpane

o Note Notes on the use of the simplified view

e When you use the simplified view@, the Navigation pane is hidden. In this case, in order to go to the
main windows Setup and Panel, use the menu ribbon.

e The other main windows can only be reached via the Navigation pane.
e |f you need it, you can show the Navigation pane Eﬁ, or change the view [1ss].

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 33



Start Chapter 3

Tool window

Most components have their own tool window (e.g. the Panel with the tool windows: Widgets and
Data Browser). The tool windows are described in their respective sections.

o» Reference See also

Tool window! 10l: Select this link to go to further information on operating the tool windows and for a
description of the tool windows belonging to the imc STUDIO frame.

3.5.3 Important settings

User and User groups

imc STUDIO has the ability to administer various users which are permitted to use the program in various ways.
For details see the section "User administration|s!".

Options

Before beginning to work with imc STUDIO, you can change essential settings, such as the folder path where the
experiments are saved.

You can change the folder path in the ogtions@ (under "Project Management" > "HDD settings"):

Ribbon View
Extra > Options (Qﬁ) all
0 Note Reading and writing access rights are required

Please note that this setting will apply for every user of imc STUDIO. Each user must possess reading and
writing access rights for the specified folder path.

Checking and modifying the time zone

Applicable to devices belonging to the firmware group Alser] (imc DEVICES): In order to assign a definitive point in
time for all measured data, a specific time zone is set for all imc devices used. The factory setting is
"UTC+01:00". If applicable, modify the time zone setting. For this purpose, the "Devices properties Phi dialog
contains an entry "Device time and synchronization" > "Time zone".

Ribbon View
Setup-Configuration > Device Properties Complete
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3.5.4 Command line parameters

Opening an Experiment file

An experiment file| 110 (e.g. MyExperiment.imcstudio) can be opened directly in the Windows Explorer by double-
clicking. This starts a new instance of imc STUDIO and opens the experiment file. The same procedure also
applies for linkages to experiment files, for example files on the Desktop.

Experiments can be started with command line parameters. To do this, create a link to an experiment file and
enter the desired parameter.

["imc STUDIO-Installation"] "Experiment-File" [/fullscreen] [/do[StartMeasurement]]
[/do[StartSequencer] ]

["imc STUDIO-Installation"]

Open Experiment with a specific imc STUDIO installation (optional)
In order to open an experiment file with a particular installation of imc STUDIO, extend the link with the
respective installation's name. For example:

"C:\Program Files\imc\imc STUDIO 2023\imc.Studio.exe"
"imcDB://DB\StandardProject\MyExperiment"

The experiment file MyExperiment . imcstudio is started in the imc STUDIO installation.

"Experiment file" Experiment to be loaded

Mandatory entry. Opens the experiment entered with the imc STUDIO installation which is set up as the
default program under MS Windows. Mostly this is the last imc STUDIO version installed, or imc STUDIO
Monitor/imc WAVE, if this component was installed along with it.

One possibility is to specify the path in absolute terms:

"C:

\Users\Public\Documents\DB\StandardProject\MyExperiment\config\MyExperiment.imcStudio"
Another way is to specify it in reference to the name of the database and of the project (the appropriate
database folder must be selected):

"imcDB://DB\StandardProject\MyExperiment"

/fullscreen

Fullscreen mode (optional)

In order to start an experiment in fullscreen mode, the experiment file is opened with the
parameter /fullscreen.
"imcDB://DB\StandardProject\MyExperiment" /fullscreen

After opening the experiment file, the Panel is started in fullscreen mode, if the experiment contains at least
one Panel page.

/do[StartMeasurement] Starting the measurement (optional)

In order to start the measurement automatically upon opening an experiment file, The experiment file is
opened with the parameter /do[StartMeasurement].

"imcDB://DB\StandardProject\MyExperiment" /do[StartMeasurement]
or

"imcDB://DB\StandardProject\MyExperiment" /fullscreen /do[StartMeasurement]

/do[StartSequencer] Starting the Sequencer (optional)

In order to automatically start Sequencer upon opening an experiment file, the experiment file is opened
with the parameter /do[StartSequencer].

"imcDB://DB\StandardProject\MyExperiment" /do[StartSequencer]
or

"imcDB://DB\StandardProject\MyExperiment" /fullscreen /do[StartSequencer]
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3.5.5 Error causes upon starting

Corrective actions for when the logbook opens with error messages directly upon starting imc STUDIO.

Message

Corrective action

No matching DEVICEcore
found.

In the product configuration, the firmware imc DEVICEcore is activated. However, no
appropriate firmware has been found or installed.
By default all firmware products are activated. You can take the following corrective actions:

e install the appropriate imc DEVICEcore-firmware. This is only necessary if you wish to
use a device belonging to this firmware group.

e deactivate the component "imc DEVICEcore device adapter" in the product
configurator [ 290

Error while initializing the
plug-in "imcDevices V2.x
Adapter" ...

In the product configuration, the firmware imc DEVICES is activated. However, no
appropriate firmware has been found or installed.
By default all firmware products are activated. You can take the following corrective actions:

e install the appropriate imc DEVICES-firmware. This is only necessary if you wish to use a
device belonging to this firmware group.

e deactivate the component "imc DEVICES V2.x Adapter" in the product configurator/ 29 ).

Could not load file or
assembly
'imc.Studio.Plugins.DevSet
up.Sensors.Stubs.dll' ...

In the product configuration, the component imc STUDIO Sensors is activated. However, no
appropriate imc DEVICES firmware was found or installed.
You can take the following corrective actions:

e install the appropriate imc DEVICES-firmware. This is only necessary if you wish to use a
device belonging to this firmware group.

e deactivate the component "imc STUDIO Sensors" in the product configurator (29

The loaded Project-settings
are from an older

imc STUDIO version. If you
save these settings, an
older imc STUDIO version
would not be able to read
them correctly.

With every Version/Revision, new enhancements and other changes are introduced. In
consequence of these changes, some saved projects may become no longer compatible with
older versions.

Make sure that no older version of imc STUDIO needs to access the database.

More than one DEVICEcore
installation found in
STUDIO installation
directory.

Solution: Uninstall the older imc DEVICEcore version.

Could not connect to the
Guardian process. Some
functions (e.g. delete
measurements) will not
work.

The Guardian process is not running. Please start either the Guardian- or WatchDog-service.

o>

For more info, see the section "Guardian| 1es)"
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3.6 Training - Guided first steps

What steps are needed for obtaining measured data?

An Assistant is provided to help you become familiar with the system. The first steps — selection of the device,
channel configuration and display of the measured data — are usually identical.

o Note

Restricted view

The Assistant is optimized for the Standard-view| = . It is also possible to start the Assistant in the
"Complete" view. This omits the highlighting of some elements.

Product configuration

Before starting the Assistant, modify your product configuration [ For instance, if you have activated
imc Inline FAMOS, additional steps will appear.

Start the Assistant from the homepage directly after starting imc STUDIO. Click on "Let's go" @ You are able to
start and repeat the Assistant again at any time.

Home Extra Help ~ @ Ve
57 . T ] . N — Q __‘ - —
HEE @ Q G | = i Od
New Open Save Save Saveas | Setup Search for Save current | Show Data Data | Selection
as template Devices Data Panel (Device) (PC)
Experiment Device control Panel Print Explorer View

ir@ ime STUDIO, the integrated software environment Q

for measurement & control
An Axiometrix Solutions Brand

TRAINING / 3
== o jmc STUDIO

A L

EXPERIMENTS productive testing

Mew Experiment

Starting the Assistant
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A dialog appears, in which the next steps are explained to you. As an aid in orientation, a pulsating circle @
appears in the imc STUDIO user interface in order to highlight the interface element with is the topic of the
descriptive text. As shown in the example below, the next step is to open the Devices list. To do this, it is enough
to click on the button "Setup" in the menu ribbon. The Assistant recognizes when the assignment has been
completed, and only then enables the "Next"-button @

Mew Open Save Save Saveas fearch for Save current | Show
as template Devices Data Panel
Experiment Device control Panel
ki Guided first steps et

Selecting a device Devices list Device search Device selection

The Setup area is where all settings for the measurement devices
are made, including the selection of which devices are to be used.
E Configuring a channel

Please go to the Setup area.

E Visualizing the data

@ Chapter in manual
[ 1 Displaying the data in the Explorer
- =

®

The Assistant provides guidance using graphical highlighting and inforative texts

By means of the tabs, you can repeat or skip steps.

Each page contains a link to the pertinent section in the user's manual, where you can find advanced
descriptions of the respective pages and steps.

0 Note Firmware and network configuration

If the device's firmware is either wrong or the device cannot be found, then please see the section "Setting
Up - Connect the devicel ss1".

o Reference Tutorials

Once you have worked through the first steps, we recommend you follow the Tutorials 711, Here you will
receive helpful tips and learn about additional operation possibilities.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 38



Info / Version information Chapter 3

3.7 Info / Version information

imc STUDIO consist of multiple components. In order to see which components are included in your package,
click in the menu bar on the symbol ‘i}. Then a pop-up window appears displaying the product names and
details on the components:

h [©) ® About imc STUDIO PIlo)[6) With the buttons on the left side @, you can change

= =1 It the list's depth of detail and how it is sorted.
=0 Fr &

Additionally, you will receive all copyright notes
im . STU D I 0 2022 81 (Build e yyyy) regarding "Open source software" (%)) @
With the buttons on the right side, you can start the
Product Productversion | Build Date assistant for the product configuration 2 @, start
e the imc LICENSE Manager| 2| @ or export the

imc STUDIO 2022 R1
ime COMMON Components 2022R1 product selection @

1

ime STUDIO Scripting 202
imc STUDIO Core 2022 R1 . R

¥ : imc DEVICES

» :imc Shared

Version information (example)

While performing the export, you can save the contents as a file in XML format. For inquiries to our tech
support, it may be necessary to send it as an e-mail (see also chapter "Tech suggortm").
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3.8 Information and tips
3.8.1 Changing languages and installing additional languages

Following installation, imc STUDIO is available in English and, if applicable, in the language of the operating
system. Additional languages can be installed by selecting the option "Install additional languages" in the
installation variant "User-defined| s I".

o Note Observe operation system settings

e Please ensure that your operating system is set correctly to the display language. Some languages require
modifications to be made accordingly. In particular, the "System locale" must be set correctly to

correspond with the display language.
Otherwise, with some languages there can be problems with the characters. Languages affected include

Japanese, Chinese, Russian, ...
o Mixed language settings for the format in Windows cause problems with the display of units with special
characters: see "imc CANSAS Software |1

Changing the language
By default, the imc software will start in the same language as the Windows version installed. If this language is
not supported, then the English program version appears.

The language can be changed, irrespective of the Windows version. Use the program "imc Language Selector".
The program is found in the Start menu under the group "imc".

o Note Constraints

Only the imc software's texts are converted. Components which depend on the operating system's
language setting are not affected.
Please only use one of the following two languages:

o Default: the operating system's language

e English
Any other selection may cause malfunctioning if the operating system and the imc programs use different
languages.
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Installing additional languages

If desired, all other supported languages can be installed later (no installation medium is required).

0 Note Which languages are be installed subsequently
In subsequent installation of languages, all languages supported are installed. There is no selection
possibilities.
Step by step

e Administrator rights are required.

e Open the installation folder of imc STUDIO (e.g. "C:\Program Files\imc\imc STUDIO..."), e.g. with Windows
Explorer or by means of the command line.

There, open the folder "Languages"

Run the file "InstallLanguages.bat".

Wait until the script stops and posts the message "Failures: 0". This indicates that the installation has
completed successfully.

o Note Instruction notes

If installation was unsuccessful, the necessary user rights may be missing:
e If "InstallLanguages.bat" is called via the command line, run the command line as Administrator
(context menu: "Run as Administrator")
o If "InstallLanguages.bat" is called via the Windows Explorer, run the call as Administrator (context
menu: "Run as Administrator")

3.8.2 Recommended virus scanner settings
The presence of many channels can burden the PC if a virus protection program scans the data captured. This
may cause a jiggling display and high demands on the processor.

We strongly recommend removing imc STUDIO from the virus scan. Most virus protection programs are able to
classify individual programs as low-risk. To do this, please refer to the instructions for your virus scanner.

Low-risk Default path

Add the programs imc.Studio.exe, imc.Monitor.exe and C:\Program Files\imc\imc STUDIO...
imc.WAVE.exe to the list of low-risk programs

Add the program imcDevices.exe to the list of low-risk C:\Program Files (x86)\imc\imc DEVICES...
programs

Add the database path along with all subfolders to the list of C:\Users\Public\Documents\DB
low-risk folders

Ensure that its data are not searched for viruses during reading or writing.

op Reference Installation

See also the installation note: "Notes on the security software [
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3.8.3 Enhanced installation

Installing projects

You can prepare projects which are automatically included with the installation. E.g., after the installation,
special views and experiments will already be available.

e Save the file(s) on the installation medium in the following path:

Produce an installation medium and run the installation as usual or install from the

e Create a project-export-file (".imcStudioExport") for the purpose. Make sure

that the project is exported and not only the experiments (selection). Upon
exporting, you can define what the file is to contain. E.g., only the project

settings, or also the experiments.

..\Products\imc STUDIO\Projects

hard drive.

Any existing projects
having the same name
will be overwritten.

After the first launch of imc STUDIO, projects are imported into the database.

& rrQ

Question

Answer

What happens if the project exists already?

All project settings will be overwritten.

What happens if the project has contents which do not
exist in the project to be imported?

All content besides project settings remains intact.
E.g. experiments, measured data, metadata, ...

What happens if the project has contents which already
exist in the project to be reported?

These will be overwritten. As well, any experiments,
measured data, metadata, ... are overwritten.

What happens if there are any other projects present?

These projects remain intact.

What all is imported from the project?

All project settings and any experiments, measured
data, metadata, ... the projects contain

Adding your own personal programs

On the installation medium, in the folder "Products", create an extra folder for your own product. Save your
installation file there. The Installer will now automatically detect the product and offer it for installation.

Optional: By means of an ini-file, you can cause your product to be the default selection in the Product-Selection

list.

On the installation medium (on the same level as the folder "Products"), create an additional folder named
"Configuration". There, create a file named "Setup.ini". Fill this file with the following text:

[SetupX]

SetupX1=<PRODUCT>

For <PRODUCT>, insert the name of the folder in which your installation file is located.
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3.8.4 Unattended installation - Silent installation

For unattended installation ("Silent installation"), certain parameter files (.ini) are required. Create these files by
means of a command line call.

Setup.exe /CREATEINIFILES="<TargetPatch>"

To do this, proceed as follows:
e Start the installer - e.g. "Installer_imc_STUDIO_2023 R2_ 2023-04-20.exe".

e The installer begins by unpacking the content of the installation medium. Select an appropriate target
folder on your hard drive: e.g under "C:\DVD\".

e As soon as the unpacking process has concluded, configuration for the installation begins. Cancel this
procedure!

e Start Windows' command prompt ("cmd", "command shell").

e Navigate to the appropriate file path and call the Setup with the following command line (in the example
here, the folder is: "S:\DVD\"):

Setup.exe /CREATEINIFILES="C:\DVD\"
The frame setup is started and may be configured as desired. When the settings are finished being made, there
is no restart, as there usually would be. Instead, at the specified target location, *.ini-files are created which
have the following structure:
Main file

DVD/Configuration/Setup.ini

Product files
DVD/Products/SProductname$/Configuration/SFilenameS.ini
z.B.

DVD/Products/imc STUDIO/Configuration/imc STUDIO.setup.ini
DVD/Products/imc FAMOS/Configuration/Setup_imcFamos.ini

The ini-files contain the settings which have been made.

Subsequently, the DVD folder can be copied to a data carrier and used for the unattended installation.

Calling the unattended installation

The installation process is called with command line parameters, where "/s1LENT" causes the silent setup
installation to start. The following is an example of a 64-bit system:

DVD/Setup.exe /Lang=en /DIR="C:\Program Files\imc" /SILENT
With the additional parameter "/uniNsTALL=ALL" the de-installation of all previous versions is inhibited.

If the switch is set to "NECESSARY" only the necessary version are de-installed. When setting the switch to
"NONE", no version is removed.

In special cases a de-installation is needed, e.g. if you install the 5.2 R23 to a 5.2 R22. The 5.2 R22 needs to be
de-installed.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 43



Information and tips Chapter 3

0 Note

Creating ini-files in a different folder

You can also create the ini-files in a different folder. In this case, merge the two folders afterward (not
recommended because prone to errors).

Please always create new ini-files each time
With any new version, it may occur that new keys are entered in the ini-files. For this reason, create new
ini-files for any new version.
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4 Setting Up - Connect the device

There are multiple ways to connect the imc measurement devices with the PC. In most cases, the connection
via LAN (local area network, Ethernet) is implemented. See section "Connecting via LAN in three steps s I" for
the quickest way to connect PC and measurement device.

But there are also other connection types:
o WLAN/ 5]
e LTE, 4G, etc. (via appropriate routers)

These are described in a separate section: "Special options for connecting to the device [l

The devices use the TCP/IP protocol exclusively. With this protocol, some settings and adaptations for your local
network may be necessary. For this purpose, the support of your network administrator may be necessary.

0 Note

When using multiple TCP/IP connections, e.g. LAN, WLAN and modem, observe the remarks in the section
"Computers with multiple TCP/IP connections i

Recommended network configuration

The latest and high-performance network technologies should be used to achieve the maximum transfer
bandwidth. This means especially 1000BASE-T (GBit Ethernet). GBit Ethernet network devices (switches) are
downward compatible, so that imc devices that only support 100 MBit Fast Ethernet can also be operated on
them.

The cable length between the switch and a PC or a device should be less 100 m. Use a shielded cable. If the
length of 100 m is exceeded, then you have to insert another switch.

If the system is being integrated into an existing network, you must ensure that the minimum data rate can be
guaranteed. Under some circumstances, this may require using switches to subdivide the network into separate
segments in order to govern the data traffic in a targeted way and thus optimize the data rate.

In very demanding applications, you might consider grouping multiple GBit Ethernet devices via even higher-
performance sections lines of the network (e.g. via 5 GBit Ethernet) and to connect these groups to
NAS-components, for instance, via these lines.

When such imc devices are included which use network-based PTP-synchronization (e.g. CRXT or CRFX-2000GP),
then it is necessary to use network switches which fully support this protocol on the hardware side. Appropriate
network components are also available as imc accessories (e.g. CRFX/NET-SWITCH-5) and are then electrically
and mechanically fully compatible with the imc systems.
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4.1 Connecting via LAN in three steps

The most common case is described below: the PC and the device are connected via cable or network switch.
The device's IP address must be set in the PC's address range. Subsequently, the device can be connected with
the PC. If a connection has ever been established previously, the software recognizes the device's hardware
configuration. In that case, experiment configurations can be prepared without any connection to the device.

Step 1: Connecting the measurement device

To connect via LAN there are two options:

1. The measurement device is connected to an existing network, e.g. via network switch. Only with a switch
is it possible to run multiple devices.
2. The measurement device is connected directly to a network adapter on the PC (point-to-point).

In a LAN, the first case is typically implemented. Modern PCs and network switches are usually equipped with
Auto-MDI(X) automatic crossover recognition, so that it is not necessary to distinguish between crossed and
uncrossed connection cables. Thus both cable types can be used.

Step 2: IP-configuration

Start imc STUDIO. Click the "Device interfaces" button (_'%) to open the dialog for configuring the IP address of
the device.

Ribbon View

Setup-Configuration > Device interfaces (_%_) Complete

If this button is not present in the view, it is also possible to open the dialog after a device search if it failed to
find any new devices. Subsequently, a prompt appears asking whether to search for devices with an
inappropriately configured network interface. Close this message box by clicking "Yes".
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Once the dialog starts, the system automatically searches for all devices in the

network. In the tree diagram, all available devices are indicated. If the device

appears among the group "Currently not reachable" @, it is necessary to modify

the device's LAN-settings. If the device appears among the group "Ready for

If there is any IP-conflict,
devices affected will not

measurement" @, you can leave the settings as they are or review them. be listed.
Select the device for making modifications @
Device interface configuration X
Devices found (serial number) Device information -
Currently not reachablE@ Device name: T126678_CS_7008_1
Recently edited SN: 126678
4 Ready for measurement Device identifier:  imcDev_12126678
22339_C570 22339) 3 : . i i
7122338 C57008 (122339) Current PC configuration - Current device configuration -

T_123020_CRPL_2_DIO (123020)
T_123310_CS1208 (123310)
T_126678_CS_7008_1 (126678) @
T_126679_C5_7008_1 (126679)
T_126680_CS_7008_1 (126650)
T_130098_busDAQ_X (130098)
T_130820_busDAQ_X (130820)
T_132704_BUSFX_2_S (132704)
T_140165_CRC_400 (140165)
T_140562_CRC_400 (140562)
T_141127_CRFX_400 (141127)
T_142115_CS_7008_N (142115)
T_142203_CS_7008_N_1 (142203)
T_142996_CRFX_400 (142996)
T_144431_CS_T008_FD (144431)
T_144432_CS_4108_FD (144432)

Search for devices

Configuration type: Manually configured Q

IP address: 10.0.11.75
Subnet mask: 255.255.255.0
Gateway: 10.0.0.1

DMS server(s): 10.0.0.10

New device configuration

Interface: LAM

Configuration type: Manually configured IP a...

IP address:
Subnet mask:
Gateway:

DS server:

Configuration type: | Manually configured IP address

IP address: 10.0.11.88

Subnet mask: @ 255.255.255.0

Gateway: 10.0.0.1
DS server: 10.0.0.10
Domain:

Help

Advanced Configuration Close

10.0.11.88
255.255.255.0
10.0.0.1
10.0.0.10

e.g. 192.168.0.2
e.g. 255.255.255.0
e.g. 192.168.0.1
e.g. 192.168.0.1

Display of measurement devices found and of the IP address

Set the IP address manually if you are not using DHCP. The device's IP address @ must match with the PC's
address @ To conform to the network mask, only the device portion may be different (see example).

» Example
o

In the example shown, the fixed IP 10.0.11.75 with subnet mask 255.255.255.0 is selected for the PC. For
measurement devices, any numbers would be suitable which begin with 10.0.11. and then do not contain O,
75, or 255. The 0 and the 255 should not be used, if possible, due to their special significance. The 75 is the

computer's number.

Example for IP settings

PC

Device

IP address

10.0.11.75

10.0.11. 86

Network mask

255.255.255.0

255.255.255.0

If the configuration type: "DHCP" is used, the IP address is obtained automatically from the DHCP-server. If it is
impossible to obtain any setting values via DHCP, the alternative values are used. These could lead to errors in
the connection (different networks, same IP addresses, etc.).
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If there is a direct connection between the device and the PC by a cable, then DHCP should not be used.

In order to apply the changes, click on the button "Apply". Wait for the device to restart and then close the
dialog.

0 Note Connection via modem or WLAN

For devices of the firmware group A (imc DEVICES):

If the connection to the device is established via a modem or WLAN, start the program "imc DEVICES
Interface Configuration" by clicking on the button: "Advanced Configuration" (see previous figure). An exact
description is found in the software manual chapter: "Setting Up - Connect the device" > "Special options for
connecting to the device [as )",

Step 3: Integrating a device into an experiment

Now you are ready to add the device to the imc STUDIO experiment. If your device is unknown to the system,
first perform the "device search [1e0".

Ribbon View
Home > Search for devices (@) all
Setup-Control > Search for devices (@) Complete

Select the desired device: Once you click in the checkbox "Selected" for the desired device, it is ready to use in
the experiment (see Device Search - Known and Selectedgﬁ).

Selected Device name ahl Device specification
v T 124835 C1_L_LEMO_ET 124835 irmc C1-1 LEMO
CTTETTTTTT  ta0039_busnag x 130039 busDAQ-3
T_130311_SPARTAN_U32_CAN 130311 imc SPARTAN

You can also select multiple devices for your experiment.

Now the device is "known". After the next program start it is available for selection. For further information, see
the documentation on the component " etug@“.

P Reference Time zone

Now check whether the correct time zone is set for the device: see "Important settings [,

4.2 Special options for connecting to the device

Additional ways to connect with the device are presented below. For other special cases, please see the section
on LAN connection.
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4.2.

1 Devices and TCP/IP

General preparations

A imc device with TCP/IP supports a classic network interface (LAN).

For a device having a LAN-interface, the following parameters must be set appropriately:

o |P address If your network is equipped with a DHCP-Server,

DNS-server-address (optional)

Domain (optional)

Subnet mask these data can be accessed automatically by the

device upon switch-on. Have your network
administrator make the necessary configuration of
the DHCP-server and the DNS-server. You can skip the

Router-address (optional) rest of this section, in that case, and proceed with

Configuration of the PCls0l.

o Note Notes for the Administrator

We recommend using a fixed assignment of IP addresses to the devices and to set an unlimited lease-
time. A device's host name cannot be changed. It is comprised of a prefix and the device serial number,
e.g. "imcDev__99030143".

For a device with a PPP-interface, it makes sense to set the following parameters:

local and remote IP address,

Baud rate and protocol of the serial interface to modem or cable,
DNS-server address (optional),

user name and password (optional),

scripts for connecting and disconnecting (optional).

If there is no DHCP-server, the necessary device settings must be made as described further below. Have your
administrator issue IP addresses for your device units and make note of the address assignments. Have the
administrator enter the device units in the DNS-server if there is one. In this case, also make note of the DNS-
server's IP address and the name of your network domain.

Find out the subnets in which the devices are to be operated and make note of the corresponding subnet masks.
You will also need the IP addresses of any routers present which your devices units are to use.

Once you have gathered all the above information, you can proceed with the next section.
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4.2.1.1 Configuration of the PC

To operate TCP/IP devices you need a PC on which the TCP/IP-protocol is installed and ready. We assume here
that your PC is already set up appropriately. If this isn't the case, follow the instructions in your network card's
documentation and in the WINDOWS help texts in order to install TCP/IP on your PC.

Avoid changing your PC's IP address if the PC is on an existing network! Simply adjust the configuration of the
measurement devices!

Firewall and Ports

The firewall used might prevent establishment of a connection between the operating software and the
measurement device. If the software is unfamiliar to the firewall, then a corresponding prompt usually appears
upon accessing the network. This happens, for example, after starting the software and upon first accessing the
device (e.g. in a device search). Some firewall programs can also block access to system and hardware-
components.

In all cases, correct operation is only possible if the connection is not blocked. The following programs are
usually affected:

Program Default path

imc STUDIO: imc.Studio.exe C:\Program Files\imc\imc STUDIO...

imc DEVICES: imcDevices.exe C:\Program Files (x86)\imc\imc DEVICES...
imc DEVICES Service: imcDevicesService.exe C:\Program Files (x86)\imc\Shared

For operation on LAN, it is sufficient to enable "Private networks". Enable this access type. You may wish to read
the operating instructions for your firewall, and / or ask your administrator / IT-department.

Windows Defender Firewall: Unblocking is performed automatically upon installation.

o Note

Alternatively, you can enable the ports. To do this, each port must be entered for UDP and TCP. The
following ports are used:

e UDP 1200
e TCP 1200 through 1202

4.2.1.2 Use of TCP/IP devices in various network situations

In some cases it's necessary to be able to run the PC together with the measurement device both in a network
(e.g. company network) and, for mobile applications, with a point-to-point connection. In order to enable
convenient and reliable operation in both settings, the following manner of proceeding is recommended.

In larger networks, the IP addresses for the network's PCs are usually assigned automatically ("Network settings"
> "Internet protocol (TCP/IP)" > "Properties" > "Obtain IP address automatically"). For that purpose, the network
comes with a DHCP-Server (DHCP: Dynamic Host Configuration Protocol).

If the Windows operating system is started on the PC in such a network (a physical connection between PC and
the network (ethernet cable) exists!), then the PC is automatically assigned an appropriate IP address and the
value for the subnet mask is set. The measurement devices can obtain appropriate IP addresses and subnet
masks in the same way if the use of DHCP for the device is enabled. Thus, within a network with a DHCP-server,
there aren't any address conflicts and no problems finding the devices in the network.
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If the same PC is now started outside of the network environment (where there isn't any DHCP-server; e.g. on
board a vehicle), then assignment of the IP address proceeds according to the APIPA-protocol (Automatic
Private IP Addressing). In such cases, an IP address is assigned by the Windows operating system from a
reserved IP address range (169.254.0.1 ... 169.254.255.254). The subnet mask is set to the value 255.255.0.0.
See also AutolP/ = .

In this case the measurement devices use the IP address set in the device.

If an address from the range reserved for APIPA is selected in the device as the IP address, and the subnet mask
is set to the value 255.255.0.0 (the use of DHCP for the device remains enabled!), then it's also possible to set up
a connection between the PC and the device within the company network without any problems.

0 Note

e The IP address actually used for the PC and the value for the subnet mask can be determined by entering
the following command line in the "(MSDOS-) input prompt": "ipconfig /all"

e |f an IP address for a device is to be set from the range reserved for the APIPA, it must first be checked
which IP address has been assigned for the PC, if no DHCP server is available. To do this, the PCis
deactivated and disconnected form the network. After activation of the PC, the IP address currently in use
is determined as described above. Make a note of this IP address!

e Ensure that each device is assigned its own IP address. This also goes for assignment of IP addresses from

the range reserved for the APIPA! This prevents address conflicts even in networks without a DHCP-
server.

e Fundamentally, the physical connection (ethernet cable) between the device and the network should be
set up before the device is activated, so that automatic assignment of the IP address can work. If the
automatic IP address reference fails, the IP address already set remains valid from this moment until the
device is deactivated. However, this address isn't generally suitable for the IP addresses used in the
network and address conflicts can result, or locating the device in the network will fail!

4.2.1.2.1 Computers with multiple TCP/IP connections

If you have set up multiple TCP/IP interfaces in your PC system, be sure to enter different subnets for each one!
Otherwise random conflicts will occur. Reasons for having multiple TCP/IP interfaces include:

e You separate your connection to the company network and your connection to the measurement device by
means of two network boards.

e You occasionally connect your measurement device via modem (PPP)
e You have added a Bluetooth connection.

The settings for the addresses could look like this, for instance:

Measurement Router-company Network Board1 Network Board 2
device
IP address 192.168.1.3 192.168.0.1 192.168.1.26 192.168.0.13
Subnet mask 255.255.255.0 255.255.255.0 255.255.255.0 255.255.255.0

In this example, your PC would communicate via Network Board 1 with the device and via Board 2 with the
company network.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 51



Special options for connecting to the device Chapter 4

4.2.1.2.2 DHCP and APIPA

The settings presented here apply to the imc device, not the PC:

Setting Description

Use DHCP (Dynamic Host Configuration Protocol) The device tries to get its settings from a DHCP
server. If the server is not available, the fixed settings are used! This corresponds to the
alternative configuration in Windows PC.

DHCP ClientID The DHCP ClientID can be entered if the DHCP server requires a special DHCP ClientID for IP
assignment. If there is no entry, the MAC-address| 611 is used. Supposing measurement
devices are to be assigned IP by the DHCP server from a particular range. In that case,
'MeasDev 1' etc. could be entered, for example.

DHCP Hostname If your administrator makes the device accessible via a DHCP Hostname, enter it here.
Otherwise, leave this box empty.

Auto-IP (DHCP + APIPA) (Automatic Private IP Addressing) Use DHCP is automatically activated along with this
option. If the DHCP server cannot be reached, the fixed configuration for the address is not
used. Instead, the device uses a random number generator to get an address in the range
from 169.254.1.0 to 169.254.254.255. Afterwards it tests whether the address generated is
available. If it is already used for another device, the search is repeated until a free address
is found.

o Note

If the PC's network interface is configured to "Obtain IP address automatically" (e.g. DHCP), then there is a
problem with point-to-point connections when the network connection is cut and then restored (e.g.
restart of the device interface in the process of a firmware update).

In such a case, the restoration of the device connection is delayed until the PC's network interface is
completely reactivated (with a permanently valid IP address).

4.2.2 Start the network configuration - Interface configuration

By means of the dialogs "Device Interfaces" and "Interface-Configuration", it is possible to find out whether
connection to the device can even be established at all. You are able to review the device's network system and
to adapt the settings to the local network.

All entries are checked for plausibility, thus preventing incorrect entries. Even so, making the configuration
requires system expertise and you may need support from your network administrator.
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With imc STUDIO various options for interface configuration are supplied:

Programs Description

Device Interfaces| 53] Offers a simple guided interface for modifying the devices' LAN-configuration.

If the simple configuration is inadequate, it is possible to start the advanced Assistant via
the dialog: Interface-Configuration (53,

The following connection types can/can't be configured via the dialog:

yes no

Device connection via Device connection via Modem (TCP/IP with PPP)
LAN

Device connection via Device connection via WLAN

WLAN advanced configurations, such as speed, encryption, ...

IP-configuration only but must be pre-configured via Interface-
Configuration (530

Interface-Configuration|ss1 The program is used for the extended configuration of imc devices.

Start the configuration with "Device interfaces"

Start imc STUDIO. Click the "Device interfaces" button (_'%1) to open the dialog for configuring the IP address of
the device.

Ribbon View

Setup-Configuration > Device interfaces (_%_) Complete

If this button is not present in the view you are in, it is also possible to open the dialog after a device search if it
failed to find any new devices. Subsequently, a prompt appears asking whether to search for devices with an
inappropriately configured network interface. Close this message box by clicking "Yes".

o» Reference Make settings

See further: "Device connection via LAN!ss "

Start the configuration with "Interface-Configuration"

Start the program "imc DEVICES Interface-Configuration".

Start via: Description

imc STUDIO Click the "Device interfaces" button (_'%1) to open the dialog for configuring the IP address

of the device. (See "Start the configuration with "Device interfaces”@")

There, click on the button: "Advanced Configuration".

the Start menu Start the program: imc DEVICES Interface Configuration, from the program group: "imc" .

At the left there is a tree labeled "PC" and below it one entry for each network adapter which uses TCP/IP. The
name or IP address of your PC is usually displayed here. The respective entry can consist of either a domain
name or the associated adapter's IP address. This includes the dial-up network's adapters.
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0 Note Inactive entries

If all the entries have been set as inactive or there is no entry, your PC is not configured correctly. Exit the
program and check all network settings. Subsequently, repeat the configuration.

P Reference Make settings

See further:
e Device connection via LAN/ 57
e Device connection via WLAN Eﬁ

Accept changes

The configuration is only written to the respective measurement device once you click on the button "Accept".
o After the configuration, select the device again in order to return to the overview.

& T_126678_C3_7008_1 - irnc DEVICES Interface Configuration — O X

¥

G- T_123226 CRPL_2_DIO A
[ T_123310.C51208

[ T_123368 CRPL 3

- T_125145_SEISMO_KU

Device name: |T_1 2BE7E_CS_7008 1

Metwark. name: |irncD ev_ 12126678

=) T_1266 0051 Settings to be applied
v LAM settings H r
. PCMCIA
2T 141600 CRC_400 I Accept I | Export current settings
f- T_141692_C5_7008_1
H-T_143124_CRC_400 Messages:

i T_Smoketest_120688 _(
H- T_Smoketest_124835_|
f- UMIS_Power_122446
H- Werstdrker_120630

/- Witali_09140154

i WO O s O e OO i O e IO e O

£ >
Device name: <T_126678_CS_F008_1> Metwork name: <imcDev_12126678=

e |n the group "Settings to be applied", select the device adapters for which the changes are to be applied.
¢ In order to write the changes to the measurement device, click on the button: "Accept"

Once the configuration has been written to the device, a warm start is carried out so that the new settings
take effect. This process requires some time.

Reject changes

To reject all changes, simply exit Interface-Configuration and respond to the prompt "Reject all changes?" with
"Yes". If you select "No" for this prompt, the entries you made on the right side of the dialog remain intact. But
they will only be applied once you click on the button Accept.

Export current settings

For documentation purposes, it is possible to export the interface settings currently applicable in the device to a
CFG-file. Import is not available. The device folder is automatically the destination and the suggested file name is
the device name with a suffix.
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o Note

After confirmation "Interface-Configuration" allows, that the subnet mask has a format, that is not common
for that network class.

Example: Networks starting with 192 are so called class C networks. They always use the subnet of the
format 255.255.255.X. In special situation it is necessary to change the format to 255.255.X.X.

4.2.3 Device connection via LAN

Preparation

Connect the devices to the LAN Eﬁ and switch the devices on.

o Note

No devices found

If the devices described below fail to find any devices, check whether your PC and the devices are properly
connected to the network and activated.

If finding devices still does not succeed, set up a direct connection to the PC. You should also check whether
the Firewall and port@ setting is preventing a network connection to the device.

DHCP
DHCP (Dynamic Host Configuration Protocol) in conjunction with an appropriate server enables dynamic
assignment of an IP address to the devices (see "DHCP and APIPA Eﬁ“).
The devices ship set for DHCP. If an DHCP server is activated in your network, no further manual settings
are needed. See your network administrator if you have any questions.

A Warning Valid IP address

To set a valid and available IP address for the device in an existing network, be sure to contact your network
administrator. If you set an IP address for the device which is already used by another device in the
network, the result will be that one of the devices is no longer available in the network.

LAN-Configuration with Device Interfaces
z)

Click the "Device interfaces" button (55%) to open the dialog for configuring the IP address of the device. See
"Start the network configuration - Interface configuration| ss1".

Ribbon View

Setup-Configuration > Device interfaces (_%_) Complete

Once the dialog starts, the system automatically searches for all devices in the network. In the tree diagram, all
available devices are indicated. If the device appears among the group "Currently not reachable" @, itis
necessary to modify the device's LAN-settings. If the device appears among the group "Ready for measurement"
@, you can leave the settings as they are or review them.

Select the device for making modifications @
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Device interface configuration >
Devices found (senal number) Device information =
Currently not reachabls@ Device name: T126678 CS_7008_1
Recently edited SN: 126678
4 Ready for measu'ement@ Device identifier  imcDev_ 12126678
1122338 C57008 (122339) Current PC configuration - Current device configuration -
T_123020_CRPL_2_DIO (123020}
712331051208 (123310) Configuration type: Manually configured |§§| || Configuration type: Manually configured IP a...
T_126678_C5_7008_1 (126678) @ Dt e IP address: 10.0.11.86
1126679 C5_7008_1 (126675) Subnet mask: @zss.zss‘zsso Subnetmask: 2552552550
T_126680_C5_7008_1 (126680) Gateway: 100.0.1 Gateway: 10.0.0.1
T_130098_busDAQ_X (130008) DINS server(s): 10,0010 DNS server: 10.0.0.10
T_130820_busDAC_X (130820}
T_132704_BUSFX_2_S (132704) New device configuration
T_140165_CRC_400 (140165) i —— LAN -

T_140562_CRC_400 (140562)

. B Configuration type: | Manually configured [P address -
T_141127_CRF¥_400 (141127)

T_142115_C5_T008_N (142115) IP address: 10.0.11.86 eg. 192.168.0.2
T_142203 5 7008.N_1 (142203) subnet mask: (5)[255.2552550 eg. 25.255.255.0
2996 C (142096)
1142396 CRFA_400 (142996) Gatew 10.0.0.1 eg. 192.168.0.1
T_144431_C5_7008_FD (144431)
T_144432_CS_4108_FD (144432) DNS server: 10.0.0.10 eg. 192.168.0.1
Domain:
Search for devices Help Advanced Configuration Close

Display of measurement devices found and of the IP address

The right-side portion is subdivided into four regions:

Region Description
Device information Lists information for identifying the device.
Current PC configuration Lists the current configuration of the PC-adapter via which the device was found. By means

of the cogwheel-icon (#}) you can directly open the PC's adapter settings.

Current device Lists the current configuration of the device adapter.
configuration

New device configuration Here, you can modify the device interface configuration.

Support by a configuration suggestion

This dialog offers support in configuring the interface. If the device's configuration is not appropriate for the PC,
an appropriate configuration is found and suggested. Suggestions appear in "green" shade.

0 Note Check the suggestion

Please check the suggestion exactly! Do not accept the suggestion without first verifying the IP address: Is it
a valid and available IP address?

Subject to the PC-configuration, the next free IP address is offered as the suggestion. Free IP addresses might be
occupied by devices which are currently switched off. In most cases, the suggested configuration can be used for
a "point-to-point connection", since there are no other devices in the network in this case.

No suitable suggestion:
In some cases it may occur that no IP address is suggested. For IT reasons, the software is not able to conduct
a search across all IP addresses and only a small number of IP addresses are checked. If all addresses checked
are occupied, no result is returned. If the device is selected once again, a new search is started among other
addresses.
If no address is suggested, it is best not to conduct any more searches but rather to manually enter a suitable
address.
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Procedure
e Select the device
e Check the settings and make the appropriate changes
e To write the changes to the measurement device, click on the button: "Apply"

Once the configuration has been written to the device, a warm start is carried out so that the new settings take
effect. This process requires some time.

Advanced configuration

In some networks, configuration via the dialog is not adequate. For instance, it may be possible to activate the
device connection via WLAN, but not to configure it. A device connection can not be established via modem
(TCP/IP with PPP). In these cases, click on the button: "Advanced Configuration". The dialog: "Interface-
Configuration (o7 " opens. Follow the instructions for configuring the device interface.

LAN-Configuration with Interface-Configuration

You can adjust the LAN configuration via the "Interface-Configuration [ dialog.

Double-click on the network adapter's entry in order to start an automatic search. Depending on the network
and the number of devices connected to it, this can take a while.Then the tree diagram will display all available
devices under the adapter.

There, select the device desired and click on the sub-item "LAN". You can now see the measurement device's
current configuration, as shown below:

o T_126675_C5 70081 - imc DEVICES Interface Configuration - O X

¥

5. T_123228 CRPL_2_DIO A

E Cumrent state
- T_123310_CE1208
T 123363 CRAL 3 Fieadyl “Waiting for connection!
G- T_123145_SEISMO_KLF MAC-address:  [00:40:33:06:ED 58 Curent IP address: | 10 . 0 11 . 88
- T_126676_CS._7008_1
il |P zettings

Modemn Fixed settings

- PCMCIA IP address: 0 .0 11 . 86 Subnet mask: 285 02850 .0
- T_141690 CRC_A00
- T_141692_C5_¥003_1 DS server; 0. 0 .0 .10 Gatewaw m. 0.0 .1
- T_143124_CRC_A00 )
- T_Smoketest 120688 ( Domair |
- T_Srmoketest_124835_( ; ;
- UNIE_Power 122446 Dynamic settings
[]--Verstérker 120630 ﬂ |_ Uze DHCP DHCP client 1D |
(- Witali_09140154 ﬂ [ AutelP [DHCF + 4PIFA]  DHCF hostname: |

v
< >

Settings for LAN-interface

TCP/IP configuration
Enter the IP settings in the right-side region.

Region Description
Current state Lists the device-adapter's current configuration.
IP settings Here, you can modify the device interface configuration.

To write the changes to the measurement device, click on the button: "Accegt@“

Once the configuration has been written to the device, a warm start is carried out so that the new settings take
effect. This process requires some time.
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4.2.3.1 Connection via a direct address - User-defined device

In a structured network (network with routers, Internet, ...), imc devices could not be integrated by means of a
network search. With the knowledge of the IP address or of the domain name (DNS name), it is now possible to
integrate a device into the "Device Table 20" and to establish a connection.

To do this, run a devices search by IP address or DNS name.

Ribbon

View

Setup-Control > Search for devices by IP/DNS (+*)

Complete

Proceed as follows:
1. Open the dialog "Search for devices by IP/DNS".

ime User-defined device X

Device DMS name or [P address:

| 10.0.11.86

Fead device information

Device information

Name: | T 126678 C5_T008_1
Serial no.: 126678
Type: ime € Series
ok | [ cancel |

2. Enter the IP address or the DNS name.

3. Clicking on the button "Read device information" initiates an attempt to establish a connection. If it is
successful, then the device's name, its serial number and its product type are displayed and the device can

be integrated into the experiment.
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4.2.4 Device connection via WLAN

You can adjust the WLAN configuration via the "Interface-Configuration [ dialog. This can be reached via the
dialog for "Device interface-configuration"->"Advanced Configuration "7, There, select the device desired and
click on the sub-item WLAN.

=- PC
- "MpPC
[ T_120640_C1
- T_126673 S 7008 1
e LAN

-Modemn

WLAN settings
[v Use integrated WLAN
MNetwork,
Metwork type: |Ac:c:esspoint (Server:ﬂ MNetwark cell 1D:

MNetwork name: |imcDEVICES_‘IBD123

Transfer

Channel:

5 - Speed: auto

Encryption

T [WPA2-PSK COMP/AES (8 - B3 characters)

ke |

Parameter Description

e Managed (Client): In most cases, the measurement device is connected at an
Accesspoint. For this purpose, the device must be operated in the mode "Managed
(Client)" with the encryption specified (usually "WPA2-PSK").

Network type

It is crucial for the WLAN IP address range to be different from the LAN-IP
address range.

Example: LAN: IP 192.168.1.20 -> WLAN may not have an IP from the range
192.168.1.x!

®

e Accesspoint (Server): If no Accesspoint is available, it is possible to operated some imc
devices as an "Accesspoint (Server)". Here, too, the use of "WPA2-PSK" encryption with
a secure password is recommended.
Both the measurement device and the PC must have a permanently set IP if there is no
DHCP Server available.

e Ad-Hoc mode is no longer supported under Windows 10.

Network cell ID This may be required in order to select an Accesspoint (4 hexadecimal characters);

otherwise, leave this empty.

Network name Name of the network to which you intend to connect the imc device:

e For the network type Accesspoint (Server), the imc-device automatically provides the
WLAN name via which the PC connects with it.

e For the network type Managed(Client), you must enter here the WLAN-name via which
the imc device is to be accessed.
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Parameter Description

Channel Channel 1-13 for 2.4 GHz. If the WLAN-module supports 5GHz, there are >36 channels.
Observe all national regulations. For instance, in the USA, channels 12 and 13 may not be
used.

Speed The meaning of auto depends on the integrated WLAN-card! 11 Mbit/s max means that the

system attempts to transfer data at 11 Mbit. If the connection is too bad, however, the
transfer rate is reduced automatically. With the setting 11 Mbit/s fixed, the transfer rate is
not adapted automatically.

Encryption The key must be the same for all participants. WPA-PSK or WPA2-PSK; the latter is more
secure. Radius-authentication is not supported. WEP has become obsolete and is not
recommended.

0 Note
L

Do not enable "Use DHCP" in the "Dynamic settings" section if the device operates as an Access point
(Server). However, the device does not assign IP addresses! These must be assigned in the same IP
address range in the PC-WLAN settings. Make sure that the subnet mask on the PC corresponds to the
device.

o |[f a maximum value has been set for the speed and the connection quality is bad, the speed is adjusted
automatically. In consequence of frequent speed adjustments, there may be data overflows. In such a
case, set a lower maximum speed.

e The device does not support data exchange between the WLAN connection and the LAN connection. Even
if unauthorized access to the WLAN takes place, there is no danger of access to the device via the LAN.

e For devices as of group A4 and higher (SN>13xxxx), up to 54 Mbit/s can be transmitted.

e For devices as of group A7 and higher (SN>19xxxx) up to 300 Mbit/s can be transmitted. Therefore Speed
at Transfer must be set to "auto". Furthermore the Network type "Managed" may be activated and
please select as Encryption "WPA2-PSK CCMP/AES (8-63 characters)". If you select another encryption,
then the speed will be reduced to 54 Mbit/s conforming to the 802.11n Standard.

4.2.4.1 WLAN connection setup possibilities

PC via Access Point - Device via integrated WLAN

imc device PC
-

ot -

iz
Access
Point

PC via Access Point - Device via integrated WLAN

The PC is connected with an Access Point. This connection is made either with a cable or a stabile WLAN
connection. The Access Point can be chosen in such a way to ensure adequate power supply for a strong
antenna.
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PC via Access Point - Device via Access Point

imc device PC

J)
!

-

l"‘;‘\ " o
Access Access
Point Point

PC and device via Access Points

This option is well suited for wireless transmission across especially long and problematic expanses.

At distances of over 30m, we recommend the use of Access Points at both ends. This means that strong, directed
antennas can be used whose power supply can be ensured by the choice of appropriate Access Points.

The connection between the Access Point and the PC or the device is made by an cable or stabile WLAN hookup.

In this case, the interface from the PC and the measurement device is configured like a normal LAN
connectionss . The cable is replaced by the wireless connection and administered by the Access Points. These
must be configured in accordance with the instructions provided for them.

4.3 Information and tips

4.3.1 Determining the MAC-address of the measurement device
In order to find your imc measurement device's MAC-address, start the "input prompt" (Keyboard combination
[<Win> + R]. Type cmd and confirm by pressing Return).

There, begin by accessing the device with a ping and the IP address. The IP address can be found with the help of
the program Interface-Configuration [s3).

Example for the ping command:
ping 10.0.9.30

EN Command Prompt — O X
F

Cax2ping 18.8.168.38
Pinging 18.8.18.38 with 32 hytes of data:
Reply from 18.8.18.38: bhytez=32 time=2ms TTL=64
Reply from 18_8_108_368: bytes=32 time<imsz TTL=64
Reply from 18.8.18_.38: bytez=32 time<imsz TTL=64
Reply from 18_8_108_38: bytes=32 time<ims= TTL=64
Ping statistics for 18.8.18_38:

Packets: Sent = 4, Received = 4, Lost = 8 (Bx loss>.
Approximate round trip times in milli-—seconds:

Minimum = Bmz,. Maximum = Zms,. Average = HUms
Canag e
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Next, enter the following command:

arp

—a

BN Command Prompt

C=~>arp —a

Interface: 18.8.1.17 —— Bxd
Internet Address Phyzical Address
18.8.8.18 B8—1d-#89-68-5d4-83
18.8.8_16 Bi—Abh—db—?6—34-64
18.8.8.19 B0-8f—-1f-64-98—eb
18.8.8_28 —15—17-LCHA_ha—
18.8.168._38 B—aB-33-82-50-74

Covig

In the second column ("Physical Address") you will find the MAC-address.

4.4 The network

Optimize the network

Tupe

dynamic
dynamic
dynamic
dynamic
dynamic

You should observe the following notes for networks with high data rate, to reduce the risk of a data overflow.
The network between switches and PC should be 1GBit/s

A A

7.

The actual data rate is decreasing with the number of channels. Avoid unnecessary channels.
The RAM buffer should be as big as possible, not "Auto". See also RAM buffer time P

Save only channels you need to the internal disk.

Avoid curve window setting that need a lot of performance. Choose scroll mode. Avoid the rezoom
function after a long measurement duration. Don't set the sample points to symbols. Try to find a curve

window configuration, that shows no bucking.

Observe the recommended virus scanner settingsm! It would check every sample written to the hard

drive. That takes most of the performance of a PC and the hard drive.

Check the processor and network load with the PC task manager

Using a second network

To avoid disturbing data transfer between devices units and PC's, a second network using a second network card

per PC can be set up. This second network can be used for transferring data between the PC's.

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

Page 62



The network Chapter 4

Example of a Complex Network

Until now, we have only considered networks consisting of a PC and n imc devices units. However, any arbitrary
combinations are possible.

FW group B FW group A FW group B Monitoring

imc ARGUSfit imc device imc ARGUSfit
The PC on which imc STUDIO is installed is declared as

FW group B
imc ARGUSfit II II the Master-PC, which configures the measurement
device.

For devices belonging to the firmware group Ale7] -
e.g. CRONOS family, C-SERIES, SPARTAN, BUSDAQ:

Various other clients can access the measuring
device via the network (e.g. via imc STUDIO
Monitor or imc LINK or, it is set up accordingly,

using a browser via imc REMOTE WebServer).

FW group A
imc device

PC (Monitor)

L

The well-known network restrictions are also valid here. In particular, it is impossible for more than one person
to write to the same file. Furthermore, it is impossible for one person to open a file while another writes to it. In
general, all network restrictions that apply to files also apply to the individual Devices units.

In consequence, the software con prevent multiple users from configuring the same device.

4.5 Firmware version

imc DEVICEcore and imc DEVICES as a driver package for imc STUDIO

The drivers and firmware components for imc devices are provided in "imc DEVICEcore" and "imc DEVICES".
Thus, at least one of the two driver packages is a necessary requirement for operating imc devices under
imc STUDIO.

e imc DEVICEcore: For devices belonging to the firmware group Bl - e.g ARGUS(it, EOS

e imc DEVICES: For devices belonging to the firmware group Alser) - e.g. CRONOS family, C-SERIES, SPARTAN,
BUSDAQ

Both packages can be installed and operated in parallel. The software and the devices automatically apply the
appropriate package.

The software only works with devices having the right firmware. Upon the connection/preparation, the versions
are compared. If they don't match, the firmware updategﬁ is carried out.

o Note Parallel firmware versions

imc DEVICEcore: The associated firmware- and driver package ships with the software used, and is installed
in the software's installation folder. Any other installations are not recognized and thus cannot be used.
imc DEVICES: It is possible to work with multiple groups of imc DEVICES simultaneously and in parallel. In
special cases, this may be relevant or even recommendable, particularly in conjunction with the use of
multiple devices. Additional notes on this subject are provided in the chapter: "Associated Firmware

(imc DEVICES)| e "
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4.5.1 Firmware update
Every software version comes with matching firmware for the hardware. The software only works with devices
having the right firmware.

Once the program connects up with the unit, the device's firmware is checked. If the software version doesn't
match the device's firmware version, you are asked if you want to perform a firmware-update.

0 Note

The firmware update is only required if the software was obtained as an update. If you obtained your
hardware equipment together with the software, no firmware update is necessary.

A Warning Do not interrupt the firmware update!

Be absolutely certain to observe the following:

1. Under no circumstances should the device or its power supply be deactivated during the firmware
update!
2. The network connection may not be interrupted. Use a cable connection, not WLAN!

Firmware update - imc DEVICES

0 Note Firmware and driver package

The following description applies to devices of firmware group A (imc DEVICES) - e.g. CRONQS family,
C-SERIES, SPARTAN, BUSDAQ.

Depending on the device type, the following components are loaded automatically: Interface-firmware
(Ethernet, modem, ...), booting program, amplifier firmware, firmware for the signal processors.

The dialog for the firmware-update looks like this:

Firrrrarare update is running, Don't turn off or restart dewvice or PC!
Eile  Qptions

Dion't deactivate the devices during the process of updating the firmware! Update
D eactivating the device while updating the firmware leads to loss of functionality! =

I order that the firmware update can be performed, all Dizkstart configurations are deleted from the internal device [FLASH] drivel

LConnect
[Interface |Display  |Booter | Dperating... [ Online [Field bus | Signal conditioner Eroperties...
@ T_126679.C5_70081 Mok |- Aok %l updat.. &l Updat... %l St 1...|#] Eondtener -
L4 >
Cloze
Loading operating system to device. ..
[Update needs max. 5 minutes.]
T_12667E8_CS_7002 1: Updating the operating system...
Start of the firmware update (example of a single device)
The state of the components of the firmware is diaplayed in the list.
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Component Description

Interface Interface-Firmware (Ethernet)

Booter Start-up program for the device upon switching-on
Operating system Device operating system

Online Online-functions and hard drive controller

Display Operating system of the connected disglays%
Fieldbus Fieldbus interfaces (e.g. CAN etc.)

Signal conditioners Amplifiers

The following symbols for the individual firmware components appear in the list:

Symbols

= not current

~"  firmware conforms to current standards

! error occurred during update procedure

— this option is not available on the device

If no status indicators are displayed, no connection could be made to the corresponding device.
The duration of the update depends on the number of amplifiers (can last up to several minutes). You will be
informed on the progress.

You are notified when the firmware setup concludes successfully, as shown below:

Firrrnarare Update
Eile  Dptions

Don't deactivate the devices during the process of updating the firmware! Update
Deactivating the device while updating the firmware leads to losz of funchionality! =

| arder that the firware update can be performed, all Diskstart configurations are deleted from the intermal device [FLASH] drivel

LConnect
[Interface |Display | Booter | Dperating... | Online |Field bus | Signal conditioner | Bropeities...
g T_126675_C5_7005_1 |WA OK - WA DK, W 0K W 0K WA DK, W O
Cloze
Conclusion of the firmware update (example of a single device)
Choose "Close". The device can now be used with the product software.
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A Warning Be sure to observe in case of error

e For a variety of reasons, the firmware update sometimes does not conclude properly, for example due to
interruption of the power supply. For instance, the "handshake signal" at the end of the procedure may
be missing. In this case, no measurement channels would be displayed initially. However, restarting the
device and its software and performing the firmware update again usually restores everything to normal.
It may be necessary to call the menu function "Update all components" in the Firmware update dialog's
Options menu. This scenario only results in permanent damage in the most rare cases, and it is very
worthwhile to repeat the procedure before sending a device in for repair.

e Behaviour under error condition, Windows cuts off the network connection without the user's
knowledge; but this can be prevented using the PC's Control Panel.
Background: During the firmware updates there is no data transfer for a few minutes and thus no
network activity; Windows detects inactivity of the connection and the following mechanisms are set in
motion:
a) Windows' energy saving mode switches the LAN adapter off, consequently interrupting the network
connection!
b) Windows switches to the next LAN adapter if there is one (some PCs have multiple adapters in order
to, for instance, to access services in parallel that are accessible via separate networks.)
c) Other scenarios are feasible, e.g. if switches are activated, which can also respond to missing data
traffic.
If an error message is posted during the firmware update, leave the device on and contact our tech
support | &'l The firmware update may be continued with guidance from the tech support.

o Note

Firmware logbook
The "File" menu offers a function for working with the firmware log file. Every action taken during a
firmware update plus any errors which may occur are recorded in a log file. This log file can be displayed
with menu "File" > "Show log file".

Update all components
The "Options" menu offers the option to "Update all components". This makes it possible to earmark all the
components of the selected device for an update. The function is only to be used in compliance with
instructions from the tech support.

Firmware update - Password locking

It is possible to prevent an unintentional firmware update. For this purpose, the "Access protection" >
"Password" and "Use for firmware update" control is provided in the "Device properties dialog Ehi

Ribbon View
Setup-Configuration > Device Properties Complete
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No default password is supplied in the manufacturing. When a firmware update is started, the system checks
whether firmware updating is enabled in the device configuration; otherwise the firmware update is canceled
with an error message.

Device

El| Access protection
Fazsword niok active=(
|1z for firmware update don't uze=0
Ize for establizhing connection don't uze=0
FTP-login name ime
FTP-pazsword niot active=0
Anorwmous FTP access enahled=1

uPs

Blocking / Unblocking of the firmware update

Blocking and unblocking

The firmware update is blocked with a freely defined password. To unblock, you must enter the password which
was used to install the blockage. It is only removed if the password is identical with the password saved in the
device.

o Note A general password is available

Resetting of the password can also be accomplished by a General password. This general password is
derived from the device's serial number and can be provided by imc if necessary.

Firmware update - imc DEVICEcore

o Note Firmware and driver package

The following description applies to devices of firmware group B (imc DEVICEcore) - e.g. ARGUSfit, EOS.

Upon the connection/preparation, the versions are compared. If they do not match, the next dialog notifies you
about this, and indicates both which version is being used and which version is required.

Updating Firmware

@ The device ARGUS_4160048 needs a firmware update
Sheould the firmware update be executed?

Versions
PC: 3.6R5
Device: 3.6R3

Yo Cancel

When you click "Yes", the firmware update starts. The duration of the update depends on the number of
amplifiers (can last up to several minutes). You will be informed on the progress.

The system notifies you when the firmware update has been completed successfully. Close the dialog.
Subsequently the device can be used with the device software.
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What to do in case of an error occurring in a firmware update?
Answer: When a firmware update fails to run correctly, the last active firmware is restored. The device
remains operational by means of the previous installed firmware. Repeat the procedure, and if the repeat
procedure also fails, please contact our tech support.

What is an optional update?
Answer: In some cases, a firmware update is not mandatory. In such cases, the update is available to you as
"optional". However, we still recommend performing the update, since every update not only implements
improvements, but also fixes any bugs. Nevertheless, with the new version of imc STUDIO, you are able to
work with the device running the old firmware edition, if you choose.

4.5.2 Associated firmware (imc DEVICES)

If multiple firmware versions are installed on the PC, then a defined version must be selected for each device.
The selection strategy is set in the Options: "Setup" > "Device options" > "Selection of the imc DEVICES version".

Ribbon View

Extra > Options (i) all

Option Description

Selection of the If multiple imc DEVICES versions are installed on the PC, a specific version must be selected
imc DEVICES version for the operation of each device. This option controls the selection strategy.

If only one imc DEVICES version is installed, this setting has no effect.
e Manual: With "Manual", the system always asks which firmware version to use when
device are selected or an experiment is loaded.
e Automatic: "Automatic" avoids firmware updates. The version currently running on
the device is used preferentially.

e Always use latest: With this selection, the most current firmware version compatible
with this imc STUDIO version is always used.

0 Note Use of older firmware

Please note that a new firmware version not only contains new functions, but also reflects resolved issues.
These changes only take effect if the device is also using the new firmware.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 68



Firmware version Chapter 4

&8 rrQ

Question: Which firmware versions support my imc STUDIO version?

Answer: In regard to the use of imc DEVICES as the device driver, there is a clear distinction determining the
compatibility of versions/version groups:

imc STUDIO version assigned firmware / version group additionally compatible
5.2 2.10,2.11,2.13

2022 2.15 2.14

2023 2.16 2.14,2.15

For version 5.2, the applicable rule is: the assigned version group and all predecessor groups going back to
2.10 are compatible with the imc STUDIO-version used.

As of version 2022, the applicable rule is: the assigned version group and all predecessor groups going back
to 2.14 are compatible with the imc STUDIO-version used.

Question: Can devices in the same experiment use different firmware versions?
Answer: Yes. If multiple devices are used, each one may use a different firmware version. Prerequisite: The
imc STUDIO-version used supports the firmware versions.

Question: Can | install a new firmware version without changing the imc STUDIO version?

Answer: Yes. Prerequisite: The imc STUDIO version used supports the firmware version.

Question: Is there a way to determine what firmware the device is using?

Answer: Yes.
e On the Setup page: "Devices| 29", a column can be added: Device firmware
¢ In the Device properties@ﬁ.
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5 Documentation of devices - Help and Documentation

This manual is mainly about the device software. Separate documentation is available for each device model.
Read this as well in order to obtain optimum utility from your device.

How to find the device manuals?
To do this, use the program "imc Help and Documentation" which helps to locate the documents. A few clicks of
the mouse will open the desired document. This program is available

¢ via the Ribbon: "Help" > "Additional Documents",

e via the Startmenu under the group "imc" or

e on the installation medium ("imc Help and Documentation.exe")

u imc - Help and Documentation = O X

IMC Help and Documentation

Overview of the product documentation

MName Document type
4 | Device documentation =
4 | imc BUSDAQ
imc BUSDAQflex - Getting Started PDF file Open
imc BUSDAQHex - Manual (e-Book) e-Boo Open
imc BUSDAQHex - Manual (PDF) PDF file Open
b imc 1

b imc CRONQS-Sen

b imc FAMOS

b | imc Shared Compeonents

4 imc STUDIO
(Getting Started PDF file Open
Documentation (e-Book) e-Boo Open -

"imc Help and Documentation" lists here the imc C-SERIES documents "First Steps" and "Manual" in
both PDF and e-Book formats.

o Note Uninstalling the documentation

The documentation for older, already uninstalled software versions is not deleted automatically. Thus it
may happen that multiple manual versions are listed. It is advisable to delete the old versions.

To delete documents manually, start the process of uninstalling the program: "imc Help and
Documentation". A prompt appears to ask which documents to uninstall.

As long as not all of them are selected, only the selected documents are uninstalled. The program "imc Help
and Documentation" is only included for uninstallation once the last documentation is uninstalled.

Thus, you will be able to uninstall old document versions without any difficulties.
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6 Tutorials

The following are tutorials on device configuration and measurement data display. The subsequent chapters
also include tutorials on other topics:

o Reference

Guided first steps
If you are working for the first time with imc STUDIO, we recommend that you work through the guided
first stegsﬁﬁ before beginning any tutorials.
There is an assistant which helps introduce you to the program. The first steps — device selection, channel
configuration and displaying of measured data — are usually identical.

Other tutorials
° Seguencer@
e Automation ezl
° Scrigtingm
e Third Party Device Interfacelron

Tutorials - Device configuration and display of measured data

This chapter presents some examples involving the components "Setup" and "Panel".

Simple measurement - First steps@

Circular buffer memory for the displavmﬁ

Subsequent saving of measured data (6]

Simple triggeringgﬁ

Simple triggering - Enhanced: Trigger status| e |

Triggered measurement @

Thermocouple measurement| 12|

Artificial sine - sighal generation using imc Online FAMOS/ 106
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6.1 Simple measurement - First steps

Assignment:

Set up an experiment. A measurement on an analog channel is to be started and the measurement results are to
be displayed on a Panel page. The signal applied in this example is a £2 V sawtooth voltage with a 1 Hz base
frequency. If you use a different signal, modify the channel settings accordingly.

Learning goals:

e Creating an experiment
e Simple device operation

Elements used:

e Search for devices, device selection, connection with a device, channel settings

Prerequisite:

e imc measurement device with an analog channel

Procedure:

Connect a signal generator with "Channel_001" on your device. Refer to the device manual to see how to
connect a signal with your device (plugs, etc.).

Start imc STUDIO as described in the section "Startm“.

6.1.1 Setup - Settings

To begin, the measurement device is selected and configured.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Here you will find any devices which are known to the system due to having been used before. Following the
first installation of imc STUDIO, the list is empty.
Select your device:
¢ If the device desired does not appear in the list, perform a device search| 2] (Q))- Subsequently, the list
will display all devices found.

Ribbon View
Home > Search for devices (@) all
Setup-Control > Search for devices (@) Complete

e Click on the Checkbox-symbol ([7]) in order to select the device.

Devices E Analog channels E Digital channels @ Yariables @ Triggers

Selected Device name  « | 5N Device specification | Connection status | Measurem. .. | Device control

¥ i T_1266758_C5... 126678  imc C Series disconnecked stopped Conneck | v

Selecting a device

The device is now known and selected, and is available each time imc STUDIO is started.
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Configuring a channel

Now the channel used is configured:

e Go to the tab: "Analog channels" E

Under Channel type: "Analog inputs", select "Channel_001". By default, this is set to "active". In order to make
settings, click in the respective box and change the entry.

Set "Channel_001" in accordance with the input signal from your generator. In this example:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Mode Voltage Measurement mode Measurement mode
Coupling DC Measurement mode Measurement mode
Input range 2.5V Measurement mode Range & Scaling

Type AAF Sampling & Filtering Filtering

Sampling rate 100 Hz Sampling & Filtering Sampling & Preprocessing
Duration 10s Sampling & Filtering Sampling & Preprocessing

Devices E Analog channels E Digital channels

Marme

« iConnectar = | Skatus

Current walue | Measurement mode

v Channel type: Analog inputs (Count=8)

ackive [ - Linear 2.5V

Zhannel definition
| I—

E Yariables @ Triggers

Fange & Scaling

Sampling & Filk <

100 Hz - A/F W
k

Channel name Channel_001

Mode Yoltage - Coupling DC

Carrection Linear b Bridge resiskor

Supply gy -

Input range 7.5 - Wiring Differential
Isolated thermo couple

E Measurement mode E Range & Scaling | E Filkering || @ Sampling & k

Configuring measurement channel by the dialogs

¢ To apply the changes, click on the button "Process configuration Phi ().

Ribbon View
Home > Process (%) all
Setup-Control > Process (%) Complete

By this means, the device settings are available to other components.

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

Page 73



Simple measurement - First steps Chapter 6

6.1.2 Panel - Settings / Start measurement

To display measured values, create a Panel page.
e Open the page: "Panel".

o» Reference Panel description

How the Panel is structured is presented in the chapter: "Panel - Data visualization and controls Facs".

Editing can only be performed in Design mode (e.g. add new Widgets, change properties etc.).
e Activate the Design mode (%)

Ribbon View

Panel-Navigation > Design Mode ((\},) Complete

Panel-Design > Design Mode (r\\,) Complete

Home > Design Mode (QL\,) Standard
0 Note Notes on Data Browser

The "Panel" has various tool windows. In "Data Browser" you can see the device's channels as shown in the
image below. Following changes to the "Setup", this list must be updated using the command "Process

configuration e,

e Open the tool window "Data Browser" and select the analog input: "Channel_001".

e Use Drag&Drop to drag this channel to the page, either by grabbing its icon or its name (but do not grab
the @-symbol; this will be explained in the next section).

A menu appears offering Widgets appropriate for the analog channel's data type.
e Select one of these Widgets. In the example, a "standard curve window" is selected.

o» Reference Curve window documentation

This Widget is the curve window, which is also used in other imc software packages. More information is
provided in the section. Chapter:
"Panel" > "Curve windowliacs".
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© 0k Default
C Switch
C E Table

Curee window *

-

Default maximized

Standard Y Default g

Autormotive Bl Lastwvalue as numhl%r o

Industrial * EE Table -

Desigher ¥ fan Bar meter

Puiation Y@ waterfall diagram
E::::::::ECNM
...... __—-—-——’—_—-__
g

X

By ki #2- #F 7 =

Data Browser

7 e
# Marme
J A u.,-! Current measurement
s I Analog inputs
ik Channel_001
» k= Analog oukputs
> @ Device swstem variables
» |l Digital outputs (hits)
» @0 Digital outputs {ports)
» I Display variables

______,_L..Eu:l =

—

Ll

e
e

Data Browser | Widgets

Dragging an analog channel to the Panel page

There are a variety of Widgets available. The example (in the picture above) may differ from your configuration.

Following selection, the selected Widget appears on the Panel page and is linked with the analog input:

"Channel _001".

As long as the Widget is selected, a cross appears in the center (@). This can be used to move the Widget or
open a context menu there (by right-clicking).

e Deactivate the Design mode (“%;).

Save experiment

Save the experiment:

e Click on the button: "Save as" (k).

e Save the experiment under the name "First Steps".

Ribbon View
Home > Save as (hj') all
Project > Save as (l\[j') Complete
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Starting measurement

¢ To transfer the current settings to the device, click on the button "Prepare [aan]" (£).

Ribbon View
Home > Prepare ( %) Complete
Setup-Control > Prepare ( 4},) Complete

o Note Preparation of the device

The menu item "Prepare" is not present in the "Standard" view. That is because it does not need to be
performed manually. Instead, preparation of the devices is performed automatically unless it had already

been initiated manually.

e Start the measurement|241) ([b).

Ribbon View
Home>Start(D) all
Setup-Control > Start ([b) Complete

—— Channel_001

i
20-

15-

10-

ns-

no-

ns-

A0~

5=

20-

n 1 2 3 4 3

Curve window

After ten seconds, the measurement ends automatically. You can also start measurement multiple times and

stop it prematurely using the associated button ().

Ribbon View
Home > Stop () all
Setup-Control > Stop () Complete

Using the curve window, you can analyze the data in a wide variety of ways.
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Saved measurement data

At the end of measurement, the measurements are each saved in a separate subfolder in the Experiment folder.
The folder is named according to the respective measurement's start-time stamp.

The saved measurement appears in the Data Browser:

Data Browser X
A e S S
Marne & | nit

*
1 [»w LI 2022-01-06 12-00-20

~ dlh Analog inputs
Al Channel_001 y
J A u.,-! Current measurement
s I Analog inputs
dllh Channel_oa1 Y
» k4 Analog oukputs
> @ Device swstem variables

Data Browser | Widgets

Saved measurement data (example)

e Perform at least two more measurements (so that there are at least three measurements).

0 Note Permanent data storage

By default, data saving is activated for all channels. Activation of data storage ensures that no measured
data are lost. Subsequently, it is always possible to delete the measured data once they are no longer
required.

It is possible to deactivate saving of the data. The next examples illustrate additional ways to save measured
data.

o» Reference

More information on activating the data storage is provided in the section:
"Setup pages - Configuring device" > "Data trans erlsol".
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6.1.3 Panel - Messungen nacheinander betrachten

The saved measurements also can be displayed on the Panel page. You can link a variable either by its fixed
name or its symbolic name with a Widget.

Fixed name <VariableName>@<Measurement Name>
e.g. Channel_001
In this way, the Widget always indicates the current measurement.

or Channel_001@2022-01-06 12-00-20
in this way, the Widget is always linked with this concrete measurement

Symbolic name <VariableName>@Measurement#<Measurement number>

e.g. Channel_001@Measurement#l
Contains the name of the variable followed by a measurement number. The measurement
number can be assigned variably with the Data Browser.

This enables you to compare measurements. After measurement, you can select the saved
measurement (it is then assigned the the number "1"). Subsequently, all Widgets show the
variables belonging to the saved measurement.

If you have opened a measurement in the Data Browser, the "@" Symbol ( ) appears in the Numbering
column. To link a variable with a Widget via a measurement number (symbolic name), use Drag&Drop to move
the variable from the "@"-symbol to the page.

# Mamme:

v 7] 2022-01-06 12-00-20
» il Analog inputs

| e dllh Channel_001

> o[ 2022-01-06 12-47-16

> LI 2022-01-06 13-25-25

W w' Current measurement
~ (L Analog inputs
dllh Channel_001

Variable linkage with symbolic name.
Example: "Channel_001@Measurement#1"

To link a variable with a Widget by its fixed name, move the variable to the page from the name column using
Drag&Drop.

............................ # Marne

i [ 2022-01-06 12-00-20]
~ dll Analog inputs

_5—"/& Chamnel_001
"1 hI 2022-01-06 12-47-16

> 7] 2022-01-06 13-25-28

A u.,-! Current measurement
s I Analog inputs
dllh Channel_oo1

Variable linkage with fixed name.
Example: "Channel_001@2022-01-06 12-00-20"
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o» Reference Linkage of variables

More information on linkage of variables is provided in the section:
"Panel" > "Variable linkagelss".

e Create one new curve window for each of the two ways described

One of the curve windows is linked with a defined measurement. The other displays the channel belonging to
the measurement selected.

e Select a different measurement: the measurement is automatically loaded and displayed.

0 Note Always display all data

If you intend for the complete measurement to always be displayed whenever changing measurements, the
following settings for the curve window are optimal:

e Scroll mode: "No"
¢ Timeline(x-axis): "automatic"
This causes a similar situation as the "Stretch" mode. The difference is that then the complete data set is

always shown (the left side also adjusts accordingly.) This mode is suitable for reports when measured data
are to be loaded in succession and displayed completely in a curve window.

Attention: In cases of very large data sets, this mode can cause significant performance problems if all data
points are displayed.

Save the experiment

You have thus concluded your first experiment. Next, save the experiment again:
e Click on the button: "Save" (H).

6.2 Circular buffer memory for the display

Assignment:

Compare the data which is available during the measurement with the saved measured data.

Learning goals:

e Data flow: from the device to the PC, for display and storage purposes
o the effects of circular buffer memory on the measured data

Prerequisite:

e imc measurement device with an analog channel

Procedure:
Begin by start imc STUDIO.
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6.2.1 Background-info: The data stream

Once the measurement starts, the measurement device generates a data stream. The goal in every
measurement is to process this data stream and to observe and or save it.

imc CRONQOS device imc STUDIO PC Q

- h " \
[ PC hard disk Visualization ]

8, C (5)Panel, HMI

FIFO buffer RAM, PC RAM,
Device data PC Data Pool

o Ethernet o (1)

TCP/IP

Simplified schematic of the data stream illustrated by the imc CRONQS device
The data stream is first written to FIFO RAM buffer memorv@ in the device.

Once the data have been processed in the device, they can be transferred to the control PC @ The data can be
displayed on Panel pages @ Additionally, the measured data which have been transferred can be saved on the
PC (2).

e By default, the data for the display are saved on the PC in a circular buffer @ By using the circular buffer
memory, it is possible to temporarily store the data in the higher speed ("rapid access") working memory
(RAM). This improves performance and enables continuous data transfer no matter how long the
measurement runs.

e For data storage purposes, circular buffer memory is not used.

Whether or not data are transferred to the PC and whether they can be saved can be set for each channel
separately. By default, data saving on the PC is activated.
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6.2.2 Setup - Settings

First, the measurement device is configured.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Select your device:
o If the device desired does not appear in the list, perform a device search| 21| (@). Subsequently, the list
will display all devices found.

Ribbon View
Home > Search for devices (@) all
Setup-Control > Search for devices (@) Complete

e Click on the Checkbox-symbol ([]) in order to select the device.

Devices E Analog channels E Digital channels @ Yariahbles E Triggers

Selected Device name = |50 Device specification | Conneckion skatus | Measurem, ., |Device conkrol
b o T_126678_C5... 126673 imc C Series disconnecked stopped Conneck | T

Selecting a device

The device is now known and selected, and is available each time imc STUDIO is started.

Configuring the channels

e Go to the tab: "Analog channels" E

Under Channel type: "Analog inputs", select "Channel_001". By default, this is set to "active". Make settings for
"Channel_001" in accordance with its input signal. Also ensure that the following settings are applied:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Duration 30s Sampling & Filtering Sampling & Preprocessing
Circular buffer time 10s Data transfer Data transfer
Save data (PC) Checkbox activated (true) Data transfer (below "Transfer Data transfer (below

to PC") "Transfer to PC")

e To apply the changes, click on the button "Process configuration Phi (%).

By this means, the device settings are available to other components.

6.2.3 Panel - Settings / Start measurement

Now you can create the Panel page.
e Open the page: "Panel".
e Activate the Design mode ()

Create a curve window showing the channel: "Channel_001" and start the measurement.
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Observe what happens after the first 10 s = The first data are deleted. There are always only a maximum of 10 s
worth of measured data.

After 30 s, measurement stops automatically and a completed measurement appears in the Data Browser. Also
observe "Channel_001", which has been saved. It contains all 30 s worth of data.

— Channel_001 — Channel_001 @ 2022-01-06 14-00-00

W2

The channel under "Current measurement" contains only the last 10 s of the entire measurement.
The saved channel contains all 30 s.

Conclusions

For the purpose of displaying the channel data from indefinitely long measurement runs, use the circular buffer
memory. This circular buffer displays the data for a specified duration. Note that many functions directly access
the circular buffer; for instance, the imc FAMOS-command (during a measurement), or subsequent data storage
in response to the button "Save current Data Py

Give careful prior thought to how much circular buffer memory your application will need. If you select a volume
which is too large, the performance can be adversely affected, especially when trying to display too much data in
a curve window.

If the demands on the PC ever become too great for the data to be processed punctually, data overflow can
occur.

o Reference Data overflow

Additional useful notes on the topic of data overflow are provided in the following sections:
e "Avoidance of data overflow [ 755"

e "Behavior upon data overflow@"
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6.3 Subsequent saving of measured data

Assignment:

Perform a measurement without simultaneous data saving, and save the measured data subsequently on the
hard drive.

Learning goals:
e Use of subsequent data saving

Elements used:
e Menu action: "Save current Data"

Prerequisite:
e imc measurement device with an analog channel

Procedure:

Load the experiment "First Steps" from the tutorial "Simple measurement - First Steps (221" or stop the current
measurement ([E) if it is still running.

To load the experiment:

e click on the button: "Open" (7 )

o select the experiment "First Steps" and confirm by clicking in the dialog on "Open"
Save the experiment under a new name: "First Steps without data saving"

e To do this, click on the button: "Save as" (k).
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6.3.1 Setup - Settings

Deactivate storage of the measured data for the active measurement channel.
e Open the device configuration page: "Setup".

e Go to the tab: "Analog channels" E
Under Channel type: "Analog inputs", select "Channel_001".

Deactivate storage of the measured data on the PC for the analog input: "Channel_001".

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Save data (PC) Checkbox deactivated Data transfer Data transfer
(false)

0 Note

The option "Save data" appears on the "Data transfer" page in two places. Once where it activates storage
of the measured data on the device, and once for storage on the PC.

Channel definition E Measurement mode E Range & Scaling [g Filtering @ Sampling & Preprocessing g Data transfer
[—

Channel name Channel_001

Fiétd Device FPC

'ﬁITJ?'i!I{ ’ @ - | Transfer to PC

-L— Dizgplay, calculations of measured data

Available events lask d ﬁ
Circular buffer time 1 min -

= Save data ==

o

Buffer ktime

auko -

Deactivating the storage of measured data using the dialogs

o Note

By default, data saving is activated for all channels.
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6.3.2 Panel - Starting measurement

Open the Panel page and perform a measurement.
e To transfer the current settings to the device, click on the button "Pregaregﬁ" (£).
e Start the measurement|21) ([}).

—— Channel_001

i
20-

15-

10-

ns-

no-

ns-

A0~

5=

20-
1 1 1 1 1 1 | | | 1 1

n 1 2 3 4 3 G 7 i a 10

Curve window

After ten seconds, the measurement ends automatically.

6.3.3 Subsequent saving of measured data

In this example, the data were not saved permanently. No data are on the hard drive, but these can be saved
retroactively.

e Click on the button: "Save current Data".

Ribbon View
Project > Save current Data ( -c.g) Complete
Home > Save current Data ( -ﬁ,]) Standard

o |f the action has not been configured otherwise, a dialog appears which prompts you to enter a folder
name. The suggested default value is the current time stamp. Close the dialog by selecting "OK".

Save current Data >

Enter measurement name

Measurement name | 2022-01-06 12-00-20

OK Cancel

Dialog: Save current Data

Subsequently, all channels (including analog channels, virtual channels, ... ) belonging to the experiment are
saved to the hard drive. Within the experiment folder, a folder having the specified name is created, in which the
data are then stored.
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In the Data Browser, a folder corresponding to the folder name appears, which contains the saved measurement
data. You can load and view it using the Panel.

Data Browser X
A H Bl #2- #F 7 =
* MName: & | nit

J ~ 0] 2022-01-06 12-00-20
» il Analog inputs
M Channel_001 Yy
J R :L.:} Current measurement
~ (lIh Analog inputs
Ak Channel_001 Y
» = Analog outputs
> @ Device system variables

Data Browser | Widgets

Saved measurement data (example)

o Note

e The measurement folder created represents a complete measurement. It is treated in the same way as
any folder created by means of normal measurement data saving.

o No single values can be saved in this way. These include, for instance, Display variables.

e The measured data saved by means of "Save current Data" are always stored in the experiment folder. If
you wish to save them to a freely selectable folder, use the button: "Export current Data". Be aware that
measured data saved in this way are not recorded in the Data Browser and can thus not appear there.

A Warning Constraints

Be aware that with this function, only such variables are saved, which are found in the Data Browser under
"Current measurement". For these variables, a circular buffer memory is usually activated, so that not all

results since the measurement start are available.
For device-variables, therefore, the Data Transfer Settings% are applicable. The storage type: "Display,

calculation of measured data" is used.
See the tutorial: "Circular buffer memory for the display%"

o» Reference

More information on the function: "Save current Data" is presented in the section:
"Storage options and directory structure" > "Targeted Data Saving, or Saving Subsequent to
Measurement | s!".
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6.4 Simple triggering

Assignment:

Display a measurement on an analog channel. Use a switch on the Panel page in order to interactively start and
stop measurement on this channel.

Learning goals:
e Creating an experiment
e Simple device operation
e Use of a trigger

Elements used:
o Trigger

Prerequisite:

e imc measurement device with an analog channel

Procedure:
Begin by starting imc STUDIO.

6.4.1 Setup - Settings

First, the measurement device is configured and an appropriate name is assigned to the variables.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Select your device

Configuring the channels

e Go to the tab: "Analog channels" E
Under Channel type: "Analog inputs", select "Channel_001". By default, this is set to "active".
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e In order to set a measurement of unlimited duration, in the column "Sampling & Filtering", on the row
"Duration" set the value "Undefined" by means of the pop-down symbol ([]).

Sampling & Filtering Skrain gauge
100 Hz - AAF A
Sampling rate 100 Hz -
Duration
Filker characteristic Butterworth -
Filker tvpe AAF -

Filker cuk-off Frequency 1
Filket cuk-off Frequency 2

Data bvpe 1&-bit integer

Unlimited measurement duration

e Go to the tab: "Variables" E

e Under Channel type: "Virtual bits", click on "Virt_Bit01" and rename it to "Switch_position". If desired, you
can enter a comment ("Measurement to display/stop").

Devices E &nalog channels Q Digital channels @ Yariables @ Triggers

Channel name & | Conneckor & | Comment Skatus | Unik Data bype
? Channel type: Display variables {Count=32)
» Channel type: Ethernet bits (Count=32)
» Channel type: Process vector variables {Count=32)

* Channel type: ¥irtual bits {Count=32)

¥ éSwitchjnsitiDn v WEit01 Measurement ko display fskop 16-hit Figld
Yirt_Bit0z VEitoz 16-hit Figld
Wirt_Bik03 VBitOZ 16-hit Field -

Channel type "Virtual bits"
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Defining triggers

e Go to the tab: "Triggers" .

e To define the virtual bit "Switch_position" as a source, click in the column "Sources and Events" on the
plus-sign symbol ((C__+_ ).
e Select "Switch_position".

Devices E Analog channels @ Digital channels E Yariables @ Triggers

Trigger name Sources and Events Properties
? Channel type: Monitor: Analog inputs “ i Combination OR. -
Mumber of k
? Channel type: Monitor: Digital inputs / outputs (bits) HITBEr G Events
Repetitions nlimited
? Channel type: Monitor: Incremental counter inputs
# |Trigger_01 * Channel type: ¥irtual bits
" ESWitEthSitiDl‘l Signal = 1
Yirt_Eit0z Signal = 1
Yirtk_Bit0s Signal = 1 -
- w
4 1.3
Trigger source

In order to be able to release the trigger multiple times, in the column "Properties" the "Repetitions" is set to
"Unlimited".

o As the target, specify "Channel_001"

The measurement is to start when Switch position = 1 andstop when Switch position = 0.To
accomplish this, set the "Begin action" and "End action" as shown in the picture below.

Parameter Value
Trigger begin action start
Trigger end action stop
Devices Q Analog channels Q Digital channels @ Yariables @ Triggers

Trigger name | Sources and Events Properties Targets, begin actions, end actions, pretrigger

Switch_position  Signal=1 Combination OR. Channel_001  Begin action; start; End action: stop; Pretrigger: 0 s; Dura...
Trigger_01 Murmber of events
; Repetitions Unlimited ;

Settings for the trigger
e To transfer the current settings to the device, click on the button "Pregaregﬁ" ().
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6.4.2 Panel - Settings / Start measurement

Now you can create the Panel page.
e Open the page: "Panel".
e Activate the Design mode (‘3;)

Switch

e From the Data Browser, you can now drag the "Switch_position" (found under Channel type: "Virtual bits")

to the Panel page.

e After releasing the mouse button (Drag&Drop technique), a context menu appears. From this context

menu, select "Switch".

Suvitch
¥ Rocker switch

() Push button

Standard ¢ Switch

Sutomotive ¥ Editbax (Single line)
Industrial ¥ = Editbox {multi line
Designer ¥ OEY COVFile Selector
Dysiation ¥ w Listhox

Data Browser

a7

#

MName:

» Z23 Process veckor variables

> € Trioger
~ & Yirtual bits

X

B B 2 & 1 =

&, ' Switch_position

A irt_Rit02
A, ik _Eit03
A irt_it04
A, ik _Fit0S

Dragging a virtual bit to the Panel page

A wide variety of Widgets are now available. Please note that the image below is only an example and may not

correspond to the Widgets available to you.

a7

#

MName:

» Z23 Process veckor variables
> € Trioger
~ & Yirtual bits

& Switch_position

A yirt_Bit02

A irt_Rit03

X

B B 2 & 1 =

Now the switch on the Panel-page is linked with the virtual bit in the device named "Switch_position". Using the

switch, you can interactively switch the virtual bit on and off.

By means of the Widget-property: "Text", you can label the switch; e.g. "Trigger start". To do this, open the
context menu over the crosshairs ({—B) within the selected Widget and select the entry: "Properties".
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Additional Widget

S

Depending on the product configuration, additional Widgets are available. Instead
of a simple switch, you could select a "Rocker switch", for example, under the
heading "Automotive".

Curve window

After positioning the switch on the Panel page, next create the curve window:
e Drag the analog channel "Channel_001" from the Data Browser to the Panel page.

e Upon releasing the mouse button, you see a context menu where you will select the entry "Standard". This
creates a standard curve window.

© 0 fmr Default
Co Swvitch
e BE Table

Curvee window ¥ EE

tandard
Autormotive
Industrial
Designer

Auiation

k

k

Default maximized
Default

Lastwalue as number
Tahle

Bar meter

Waterfall diagram

Data Browser X

Ea . R 2 g =
* T arne:
J R4 w' Current measurement

~ (lIh Analog inputs

Al Channel_001

» = Analog outputs

2 @ Device system variables

> |le Digital outputs hits)

» @0 Digikal outputs (porks)

> i Display variables

Colorrap o —————"""

__‘—\—\—.____
Data Browser | Widgets

Dragging an analog channel to the Panel page
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—— Channel_0M e

VMoo
T o

Q8- s e e

0&- - [ Trigder start -
m

ad-|

0.2- L

Example: Completed Panel page with two Widgets

As long as the Widget is selected, a cross appears in the center (@). This can be used to move the Widget or
open a context menu there (by right-clicking).

e Deactivate the Design mode (“%;).

Starting measurement, clicking buttons, stopping
e Start the measurement| 1) ([b).

"Channel _001" is triggered by the virtual bit "Switch_position". This means that when you click on the switch,
data capture on "Channel_001" starts/stops.

e Click on the switch multiple times.

Save experiment

With this, you have concluded the experiment. Save the experiment:
e Stop the measurement ().
e Click on the button: "Save as" (k).
e Save the experiment under the name "Simple Triggering".

o Reference

For an additional display of text on the Panel page to indicate the status of the measurement, please read
about the enhancement: "Einfache Triggerung - Erweiterung [oa )",
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6.5 Simple triggering - Enhanced: Trigger status

Assignment:

A text box on the Panel page displays the trigger's state. The states are ("running", "stopped").

Learning goals:

e Using trigger-variables

Elements used:

e Listboxes, Zones, Trigger variables

Prerequisite:

e This is an enhancement of the experiment: "Simple Triqqerinq@“, which must already exist.

e The same conditions apply as for the experiment: "Simple Triggering"

Procedure:

Begin by starting imc STUDIO.
o Load the experiment "Simple Triggering" or stop the current measurement ([!) if it is still running.
e Save the experiment under a new name: "Simple Triggering - Enhanced"
e To do this, click on the button: "Save as" (k).
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6.5.1 Panel - Settings / Start measurement

o Note Widgets

The status of the trigger can be displayed using a variety of Widgets. In this example, a simple list is used

which is able to display texts. Other Widgets from the advanced groups offer more display options, but
these are not available in all Editions.

atate: running

Top Widget from the group: "Standard".
Other Widgets, belonging to the groups

o8
v

e Open the page: "Panel".
e Activate the Design mode (%)
e Drag the Widget: "Listbox" to the Panel page:
e Tool Window: "Widgets" - Group: "Standard" > "Listbox".

"Automotive", "Industrial" and "Designer"

The "Listbox" is configured in the Widget-properties. To do this, open the context menu over the crosshairs ()
within the selected Widget and select the item: "Properties".

e Under the property: "Variable", select the trigger's status-variable: "Trigger" > "Trigger_01" > "State".

o Note Trigger status indication

This provides an indirect linkage between the switch and the selection box. When the switch is actuated,
the trigger releases. Once the trigger releases, the selection box indicates the operative status.

Conversely, the Widget also provides an indication when the trigger release failed. As a simple example, this
can happen if the measurement had not previously been started.
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Setting up and adapting states (zones)

The states displayed are to be adapted. For this purpose, some of the Widgets have the property: "Zones".
e Click on the symbol [...| as shown in the following picture:

::F'FI:IFIEI'tiES n;ﬂllltem_.-'l'-. ) llj
et | alv B

. )w Geperal

Varahle |
. |~ Appearance .
1 » Font Microsoft 5ans Senf: 8pt |~~~ oo
1w Behawior

Listing (4 Items) &

o Bwmiliarg wanables .. L

| Zomes
| Configures color zones in the displayed 0 - - - - - - e
N -

States (zones) defined for the selection box
In the dialog window, it is now possible to define the zones. The measurement has two possible states:
"stopped" and "running".
e Only two zones are required; begin by deleting all but two zones
e Enter the zones as shown in the following picture:

Q) Zones — O x
File Edit Options
S ) Decirmal Places |2 - [
St Yalue Text Color
0.0 stopped ] Green
1.00 running ] Fed
Mews Row b Cancel
Delete Row b Ok
Zones

e Deactivate the Design mode (%,).
e Start the measurement |21l ([}).
e then click on the switch on the Panel page
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The listbox changes (running, stopped) in response to the switch position:

[] Trigger start Trigger start Optional settings:

_____ Button: "Hide"

Foreground color: "White"

Saving

With that, you have completed this example and can save it. Since the experiment has already been saved under
a new name, it is sufficient to save the changes.

e Stop the measurement ([!).

e Click on the button: "Save" (H).

o Note Possible enhancements and additional exercises

e Indicate the count of previous trigger-releases. For this purpose, use the trigger-variable: "Trigger" >
"Trigger 01" > "EventNumber".

o Indicate whether the measurement is running. For this purpose, use the device system variable: "System"
> "Experiment" > "Measurement status".

6.6 Triggered measurement

Assignment:

The analog channel is to measure for 5 ms if the input signal exceeds the threshold 3 V. Apply a signal at the
measurement device's analog input, with adjustable amplitude, e.g. by means of a function generator.

Learning goals:
e Use of a trigger
e Setting a channel according to the expected input signal

Elements used:
e Trigger event
e Monitor channel (this channel type cannot be used with imc EOS devices).

Prerequisite:
e imc measurement device with an analog channel
¢ A function generator or other signal source

Procedure:

Setting a function generator: Set up a sine function with a frequency of 1 kHz and initial amplitude of 2 V, for
example.

Next, start imc STUDIO.
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6.6.1 Setup - Settings

To begin, the measurement device is configured.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Select your device

Configuring the channels
e Go to the tab: "Analog channels" E

Under Channel type: "Analog inputs", select "Channel_001". Make the following settings for the channel's

parameter configuration:

Parameter Value
Status Active
Mode Voltage
Coupling DC
Input range +5V
Sampling rate 100 kHz
Duration 5ms

Under Channel type: "Monitor: Analog inputs", select "Mon_Chan_001". Make the following settings for the
channel's parameter configuration:

For devices belonging to the firmware group Al1gr] (imc DEVICES) - e.g. CRONOS Familie, C-SERIE, SPARTAN,

BUSDAQ
Parameter Value
Status Active
Sampling rate 10 kHz
Duration Undefined

0 Note

The monitor channel's sampling rate can only be set to a value less than the analog input's sampling rate.

For devices belonging to the firmware group Ble7] (imc DEVICEcore) - e.g. ARGUSfit, EOS

Parameter

Value

Status

Active

Function (Preprocessing)

Arithmetic mean

Points

10

Duration

Undefined
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Defining triggers

e Go to the tab: "Triggers" .

In the column "Sources and Events" set "Channel_001" as the source, with the following event:

Parameter Value

Event type Threshold

Event Signal > Threshold
Event threshold 3V

In the column "Properties" set the following:

Parameter Value
Combination Or
Repetitions 1

In the column "Targets, begin actions, end actions, pretrigger" set "Channel 001" as well as a target, since it is to
be used as a triggered event and measurement channel.

Parameter Value
Begin action start
End action -
Pretrigger Os
Devices E Analog channels Digital channels @ Variables Triggers
Triggetr name Sources and Events Properties Targets, beqgin actions, end actions, pretrigger
Channel_001  Signal = Threshold 3 % Combination OR Channel_001 Beqin action: start; End action: -; Pretrigger: 0s; ...
b | Trigger_01 Murmber of events
+ Repetitions 1 +
Combination Passive
Trigger_02 Mumber of exvents
+ Repetitions 1 +
Settings for the trigger
Prepare

e To transfer the current settings to the device, click on the button "Pregare@ﬁ" (%).

6.6.2 Panel - Settings / Start measurement

Now you can create the Panel page.
e Open the page: "Panel".
e Activate the Design mode ()
Create a curve window containing "Channel_001":

e From the Data Browser drag the variable: "Analog inputs" > "Channel_001" to the Panel page.
¢ In the Widget selection list, select: "Curve window" > "Standard".
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Curve window properties

More Channels

In a curve window it is possible to display more than one channel.
e Right-click the mouse over the curve window (not over the cross (i) in the center).
¢ In the context menu which then appears, select "Configuration" and subsequently the command "More

Channels"

A dialog appears, in which you can select additional channels which are then displayed in the same curve

window.

All data sets available for selection are displayed in the list at right: "Available Channels". The data sets already
displayed in the curve window are indicated in the list at left: "Axes List".
e Drag "Mon_Chan_001" from "Available Channels" to the box "Axes List".

0 Channel_001

Mare Channels in Curve Window O X
Channels Channel infa
Aes List t |1 W Awailable Channels
] 0 Channel_001
0o _Chan_001
t v - Selected channel -

>
Channelz in axes list Channel Preselection
Componentz: | Channel w [ 5ingle values
< 3 #v'-plat; MHaone w Wildoards IZI
Cancel Apply changes Set as default Topic

'k -- Unknown channel -

Drag Drop: Copy data into the axes list

Channels for the curve window
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e In order to display the two channels on different Y-axes, click on the coordinate-system symbol ( J ).
e Next, select the channel "Mon_Chan_001". This now contains a single coordinate system.

Chanrnels - Channel info
Aues List t || @
aapady|
1

Ew

0 Channel 001

0 Mon_Chan,_001

To apply the settings, click on the button "OK".

Saving

With that, you have completed this example and can save it:
e Save (hj') the experiment under the name "Triggered measurement".

Starting measurement, observing results
e Deactivate the Design mode (“%;).

At the input: "Channel 001", for example, apply a sinusoidal signal with an amplitude of <3 V an
Start the measurement| z41) ([}).
after a while, change the amplitude to a value >3 V.

As soon as the amplitude exceeds 3 V, "Channel 001" is recorded for 5 ms duration. "Mon_Chan 001" records
the data already upon the measurement's start.

e Stop the measurement ([!).

Evaluating measured data

Observe the complete measurement. To do this, perform a rezoom in the curve window (context menu item:
"Edit" > "Rezoom").

Notice that both channels start at the time point "0 s".

Adjusting the axes

The two channels have differing Trigger-times, but by default they are both displayed in the curve window
stacked one above the other at x = 0. Thus in this example, each channel begins at x = 0, even if the triggered
channel: "Channel_001" is started later.
In order that the two channels' time coordinates to be synchronized, the scale of the x-axis must be adjusted.
e Right-click he mouse over the curve window (not over the cross ([-El) in the center).
¢ In the context menu which then appears, select "Configuration" and subsequently the command "Axes"

A dialog appears in which you can adapt the curve window's axes.
e |n order to see the x-axis' settings, select the axis "x1" from the list at left: "Axes List".
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Then make the following setting:

Parameter Value
Scale Date/time: absolute
Dxes O ot
Scale Arrangement Text Attributes Idzer ticks
Ames List t ||| W
Scale: Dateftime: absolute w
R ange selection;: I&EEE"
0 Channel_001 T Logarithrnic
iz Minim.m D atertime: abzolute h‘
T2 (R — Davsshours/minutes: relative
’ Third/octave labeling
0 Mon_Chan_001
oA Tick zelection Y
Small ticks 0 w
£ >
Farmatting: At e
Cancel Apply changes Set as default Topic
What iz the axiz' zcale or what type of scale iz it?

Setting the axis for the curve window

To apply the settings, click on the button "OK".

Now the two channels are displayed in parallel with correct reference to time. To investigate the data, you
need to zoom in on the correct location in the curve window.

e Use the context menu item "Edit" > "Zoom"

— Channel_001 — Mon_Chan_001

K 3
a_
1-
0-
-
22—

3-
W 3

-
1-
0-

-

2-

5=

I I I I I I
10.000 10,002 10,004 10.006 10,003 10010
21.10.21, 643 =

Measurement of the channel's signal only starts once the trigger event occurs
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Save the experiment

Save the experiment again:
e Click on the button: "Save" (H).

6.7 Thermocouple measurement

Assignment:

A temperature is to be measured by thermocouple.

Learning goals:

e Advanced channel settings

Element used:
e Sensor & scaling
e Pre-processing of data

Prerequisite:

e imc measurement device with an amplifier for temperature measurement

e Type K Thermocouple

e An appropriate connector with which to connect the thermocouple with the imc measurement device

Procedure:

Connect the thermocouple to "Channel 001" of the imc measurement device.

Next, start imc STUDIO.

6.7.1 Setup - Settings

To begin, the measurement device is configured.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Select your device

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 102



Thermocouple measurement Chapter 6

Configuring the channels

e Go to the tab: "Analog channels" E

Under Channel type: "Analog inputs", select "Channel_001". Make the following settings for the channel's
parameter configuration:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)

Name Thermocouple Channel definition Channel definition

Status Aktive Channel definition Channel definition

Mode Voltage Measurement mode Measurement mode

Coupling DC Measurement mode Measurement mode

Correction Type K Measurement mode Measurement mode

Input range -270..500 °C Measurement mode Measurement mode
Range & Scaling Range & Scaling

Filter type AAF Sampling & Filtering Filtering

Sampling rate 1 kHz Sampling & Filtering Sampling & Preprocessing

Duration Undefined Sampling & Filtering Sampling & Preprocessing

Function Arith. Mean - Sampling & Preprocessing

Points 50 - Sampling & Preprocessing

By means of the correction , the input range and the unit are automatically adapted.

The arithmetic mean of 50 sampled points produces a resulting sampling rate of 20 Hz, since groups of
50 points each are summarized by one point.

Prepare
e To transfer the current settings to the device, click on the button "Pregare@ﬁ" (%).

6.7.2 Panel - Settings / Start measurement

Now you can create the Panel page.
e Open the page: "Panel".
e Activate the Design mode ()

Create a curve window containing Thermocouple:
e From the tool window: Data Browser, drag the variable: Analog inputs > Thermocouple to the Panel page.
¢ In the Widget selection list: Standard (curve window).

Curve window properties

Adjusting axes

Adapt the axis settings:
e Right-click the mouse over the curve window (not over the cross (i) in the center).

¢ In the context menu then appears, select Configuration and subsequently the command Axes...

A dialog appears in which you can adapt the curve window's axes.
¢ In order to see the y-axis settings, select the axis y1 from the list at left (Axes List).
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Now make these settings:

Parameter Value
Scale Linear
Range selection Fixed range: min, max
Minimum [°C] 0
Maximum [°C] 40
Tick selection Ticks at fixed distances
Tick distance [°C] 5
e Axes ;|g|5|
Srals I Arrangemnent " Test " Attributes l
Aues List @
T Seale: ILinear j
Range selection: IFi:-:eu:I range: min, max j
0 Thermocouple Minirurn [*C]: IEI
b asirnum [*C: I‘”:I
Tick selection | Ticks at fixed distances =]
Tick distance ['C] |5
Small ticks |o =l
Order of magnitude: I-"-"-uh:l j

2

KN
k. I Cancel v &pply changes Set az default Topic
I

Settings for the y-axes
In order to apply the settings, click on the button "OK".
e Display a grid by means of the curve window's context menu item Configuration > Grid.
¢ Insert a text box with the text: Measurement Thermocouple and adjust the font size and the Widget-size.
e Deactivate the Design mode (%,).
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Starting measurement, observing results
e Start the measurement|241) ([b).

The following picture illustrates one possible display of the course of the temperature signal.

Measurement Thermocouple

— Thermocouple

=
40-

35-

. A T

25-

20-

Curve window with plot of temperature

Saving

With that, you have completed this example and can save it:
e Stop the measurement ().
e Save (hj') the experiment under the name "Thermocouple measurement".
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6.8 Artificial sine - signal generation using
imc Online FAMOS

Assignment:

Generate an artificial sinewave imc Online FAMOS and display it on the Panel page. The frequency and
amplitude are to be adjustable by Widgets.

Learning goals:
e Use of imc Online FAMOS
e Exercising control via the Panel

Element used:
e Connection with a device
e Channel settings
e imc Online FAMOS

Prerequisite:

e imc measurement device with an analog channel

Procedure:
Begin by start imc STUDIO.

6.8.1 Setup - Settings

First, the measurement device is configured and the variables used are assigned an appropriate name.
e Open the device configuration page: "Setup".

e Go to the tab: "Devices" .

Select your device
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Configuring the channels

e Go to the tab: "Analog channels" E

Under Channel type: "Analog inputs", select "Channel_001". Make the following settings for the channel's
parameter configuration:

Parameter Value
Name Clock
Status Active
Mode Voltage
Coupling DC

Input range t5V
Sampling rate 1 kHz
Duration Undefined

e Go to the tab: "Variables" @

e Under the Channel type: "Display variables", rename the following variables:
e DisplayVar_01 > Amplitude
e DisplayVar_02 > Frequency

imc Online FAMOS

e Open imc Online FAMOS (E)

Ribbon View
Start > Online FAMOS () all
Setup-Configuration > Online FAMOS (Q) Complete

e Enter the following source code in the imc Online FAMOS Editor:
t = integral (Clock * 0 + 1)
Oscillation = Amplitude * Sin(6.283185 * Frequency * t)

0 Note Explanation

uln]

The expression Clock * 0 + 1 generates the sequence of unit pulses u[n]
1

after the measurement starts.

Since the channel's sampling frequency is 1 kHz, the pulse sequence consists of
1000 values per second. By integrating the unity pulses, one obtains a straight
line with slope 1. The time "t" thus increases linearly.

Pulse sequence

The general shape of the sine: x (t)=A*sin (u*t) withu=2*Pi*f=6.283185*f.

Here it is to be noted that the signal is also discrete and has 1000 values per second. In order to change the
resolution, you simply need to change the channel's sampling frequency.

The virtual channels you defined, "t" and "Oscillation" are generated automatically by this assignment.
e Select the Syntax Check (%) and exit imc Online FAMOS.
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Prepare
e To transfer the current settings to the device, click on the button “Pregare@ﬁ“ (%).

6.8.2 Panel - Settings / Start measurement

Now you can create the Panel page.
e Open the page: "Panel".
e Activate the Design mode (“3;)

In the tool window: Data Browser you should find the virtual channel "Oscillation" created in imc Online FAMOS.

Data Browser 0 X
E = | 2- 7 e
# MName | Inik

I w' Current measurement
* gy Analog inputs
¥ k2~ Analog oukputs

' Automation tasks
Device syskem variables
e Digital output bits

&0 Digital output porks

Til: Display variables
BF Ethernet bit
B9 Local system infarmation

221 Process weckor wariables
& Trioger

& virtual bits

w (I virtual channels

Ak Oscillatian

dlht

>
>
>
>
>
>
>
>
>
>

Data Browser | Widgets
e From the tool window: Data Browser drag the variable: Virtual channels > Oscillation to the Panel page.
¢ In the Widget-selection list, select: Standard (curve window).

In order to change the values of variables Frequency and Amplitude, these are displayed on the Panel page with
suitable Widgets.

e Drag the variable: Display variables > Amplitude to the Panel page.

Amplitude ¢ In the Widget selection list, select: group Standard > Editor box (Single line).
|5 e Drag the Widget: "Label" to the Panel page:
e Tool Window: Widgets - Group: Standard > Report > Label.
Frequency To adapt the Text, open the label's Properties.
|2 ¢ In the box Text, enter "Amplitude".

Display the variable Frequency in the same way.
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Start measurement, observe results
e Deactivate the Design mode (%,).
e Start the measurement| 1) ([}).
e change the Amplitude and the Frequency and observe how the curve window changes:
— Oxcillation Amplitude
-t 5
5-
4 Frequency
2
3-
2-
1-
o-
a-
-
-
-
-
1] IB o IS 1 ID 1 .I2 1 I4 1 IB 1 IS
Sinus
Saving
With that, you have completed this example and can save it:
e Stop the measurement ().
e Save (hj') the experiment under the name "Artificial Sine".
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7 imc STUDIO (general)

imc STUDIO is the common framework forming a product package through the combination of modular
components (plug-ins).

Which plug-ins are available depends on the product installation (order).

Chapter overview

Synopsis Section

Data storage: How are data stored and loaded e Experiments, Projects and the Database/110)

e Ribbon "Project": Open / Save experiments%

e What is saved where?[163)

Navigation through the entire software e Navigation Pane| 139

Feedback from imc STUDIO - information, warnings and error e Logbook@

reports

Limited operability due to disabled user privileges e User administration and Access rights 146

The software user's interface is flexible. Saving and restoring e Saving / Loading views| 1s5)
of views

Support of process automation by means of replaceable text e Placeholders| 165
modules

7.1 Experiments, projects and the database

This chapter describes the interdependencies among the "database", "projects", "experiment templates" and
"experiments".

Experiment

The experiment includes a record of all settings needed for generating the measurement data as well as viewing
and evaluating them. The actual measured data are saved with the "experiment" to which they belong.

You can create a variety of experiments to accomplish a corresponding variety of measurement tasks.
imc STUDIO always works with exactly one experiment and all changes are saved to it.

Among others, the following settings are saved:
e the experiment file (filename extension: "*.imcStudio"),
e measurement files and metadata,
e various backup files and administration files

Among other things, the experiment file contains all the settings configured in the main windows and in the
Setup-Assistants.

Each experiment has a unique name which is set when it is saved 1161,

Measurement data

By default, the measured data are saved in the Experiment folder. They belong to the experiment. You specify
the data structure in the Device-settings under "Storage [202]" (Setup page: "Devices" > "Storage").
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Project

A project is primarily a collection of various experiments. The factory settings of imc STUDIO are configured in
such a way that only one project is present and that you are aware of it to the minimum extent possible.

All of your experiments are saved in this project ("StandardProject").

Some options and configurations are not saved along with the experiment. For instance, they might be saved
along with the project and apply to all experiments belonging to the project. In some cases, you can define what
has to be saved where. E.g. when generating variables, you can change the validity scope and, for instance, save
it not just for that experiment but for all experiments in the project.

Whatever is saved at the Project level (and thus not with the specific experiment) is correspondingly denoted at
the locations affected. A project can include:

® one or more experiments

e one or more experiment templates| !

e project settings (e.g. views, user administration and project-events)

After the first start of imc STUDIO, a standard project is set up in which your experiments are saved.

Project view - working with multiple projects

When you activate "Project view", there is a project-based tree diagram in the Open- and Save-dialogs 115, Here,
you can create additional projects and load experiments from other projects.

o Note Creating a project resets variables

When you create a new project, the status of the experiment currently open is saved temporarily and
reloaded later after the new project has been set up. In consequence, the values of the variables are reset
to the condition they would have if the experiment were re-loaded.

In the process, the event "Experiment_Loaded" is not triggered. If you need this to happen for your
experiment, please re-load it manually. If you save your experiment with the new project ("Save As"),
something similar happens. Here, too, the variables are reset, but additionally the event
"Experiment_Loaded" is triggered.

You can activate the "Project view" in the options (under "Project Management" > "General options"):

Ribbon View
Extra > Options (i) All
Option Description

To create more projects, you must activate the Project view. This option is deactivated by
default. (Information on Proiectsm).

There is an extended view available of some dialogs 114l Multiple projects can be created
and used.

Project view activated |z Only activate the Project view if you wish to use and manage multiple

experiments in separate projects.

@ If this function is deactivated, some dialogs are displayed in simplified
form (e.g. "Save experiment" and "Open experiment" are missing Project
selection, for instance).

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 111



Experiments, projects and the database Chapter 7

Database

The database is the data repository for imc STUDIO. Here, the projects and their associated experiments are
saved. The database does not have its own settings and configurations.

The folder path for the database can be freely selected (in the Options under: "Project Management" > "HDD
Settings").

Ribbon View
Extra > Options (i) All
Option Description

Here you set where the "Database" is to be saved. (Information on "Data management! 161

")

Database folder| 152
@ The database is not user-dependent. Note that every user who is set up in

the system has writing and reading rights for this path.

Database conversion

If the database structure has been changed, you are subsequently notified. One way
this can happen is as a result of updating to a new version.

. . . . Databases are not
A conversion-dialog appears. You can convert the database or have it copied downward compatible

beforehand. After the conversion, the entire database can no longer be used with
the older version.

In the upper region, the reason why the database does not fit with the current version is noted. E.g., the
database may be too new or too old. In the list below, all databases found in the folder selected are listed. The
"Status"-bar contains information on the database.

The following approaches are available:

Approach Description

Select an existing database  Select the appropriate database and click on the button "Apply".

If it is necessary to convert the database, an additional dialog appears. Here, the user is
prompted to decide whether to use the database under a new name. If you choose:

® no: the existing database is converted. It can no longer be used with the older version.

e yes (recommended): the database is copied. Enter a name for the new database. Now
you have two databases. You will have a backup copy and can continue to use the old
database with the old version.

Create a new database Click on "Create new". Enter an appropriate name for the database. It will be created in the
folder selected (parallel to any already existing databases).

Change the database's Click on the button "..." next to where the folder is indicated. Select an appropriate folder.
folder

Here, select a folder where the database folder is to be created later. Not
@ the database itself. E.g. the default folder: "C:\Users\Public\Documents".
The database will be created in this folder, e.g. "DB".

Experiment Template

See: "Experiment Templates\ 1ol
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Creating one's own files on an experiment - in the folder "Meta"

You can create your own files on the experiment, such as metadata, imc FAMOS-sequences, info-files. To do
this, use the folder: "Meta" in the experiment path. If you save or export the experiment under a different
name, all files from the folder "Meta" come along with it.

The folder "Meta" is now ignored in all components.
e The content is not recognized as a measurement although containing measured data. This means that
there is no entry in the Data Browser.
e Interval saving does not delete the folder. When the number of intervals is limited, the folders of measured
data are deleted in succession once the specified count has been reached. The folder "Meta" is ignored,
even when the folder contains measured data.

o» Reference See also

e Structure of and files in the database: "Data Manaqement@“
e What is saved where? ]
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7.1.1 Dialogs: Project and Experiment

The Project Management dialogs are described below:
¢ with "Project view" and
e with "Experiment templates".

By default, these ogtions@ are deactivated, in consequence of which not all functions are available. Options-
dependent functions are mentioned explicitly below.

The dialogs following the functions "Manage Project”, "New Experiment", "Save As" and "Open" are structured
similarly. The dialog is described below on the basis of "Project Management" as an example. Not all dialogs
feature the complete scope of functionality.

Projects >
» MNew Import  Export Delete @ O - -
Projects
- |3 DB harme 4 | Date created Ciate modified
e MyProject [[JExperiment_0001 285092020 06:46 02.03.2022 07:11

G StandardProject || fistandardTemplate  28.00.2020 06:46  01.0%3.2022 08:01

® ®

Campany . . Praoject
o Drescription Hink document
< >

Example: Manage project

The dialog is subdivided into four regions (from top to bottom):

Menu bar

List of all projects

List of all experiments and experiment templates in the selected project
4. Linked metadata information belonging to the selected experiment

won e

By default, the regions 1 and 3 are displayed; the others can be activated if desired.

Region 1: Menu bar

Function Description

Create new project: Creates a new project in the selected database (a database must be

selected).
New
Create new experiment template: Creates a new experiment template [119) (a project must
be selected).
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Function

Description

Imgortmz‘ﬁ

Imports elements (projects, experiments and or experiment templates) from a file in the
selected entry.

The file can contain multiple elements. You can select either all or individual elements for
import. Additionally, the target name can be changed.

Be sure to first select the target correctly. You can only import a project if the database is
selected. You can only import experiments and experiment templates if a project is
selected.

You can only import projects if the Project view is activated.

Exgortm%

Exports the selected entries to a file.

Whole projects and individual/multiple experiments and experiment templates can be
exported to a file.

Manually created folders are not included with the export. The exception is
@ a folder in the experiment path named: "Metal 131",

Delete

Deletes the selected entries.

Complete projects and individual experiments/experiment templates can be deleted. If you
select delete an experiment with saved measurement data, a prompt appears for
confirmation that you wish to delete the data.

H/:

Show/Hide Region 2 (list of all projects)

/L

Show/Hide Region 4 (metadata information)

Regions 2 and 3: List of all projects / experiments / experiment templates

In these two regions, the projects/the experiment and experiment templates are listed. When you select a
project, all elements of the project selected are displayed in the region at right.

Region 2 is only displayed if the project view is activated and the region is shown (via the menu button: ).

Region 2 only shows the experiment templates if these are activated.

Region 4: Linked metadata information

The metadata saved with the selected experiment are displayed in this region. When an experiment is saved, the
metadata can be saved automatically along with it. In the Ogtionsmﬁ "Metadata" > "Experiment - Metadata" >
"Setup page", you can select which source to use for the metadata.

Only shown if the region is shown (via the menu button: [=).
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7.1.2 Creating/Saving/Copying an experiment

Each experiment has an identifying name which is specified when it is created/saved. Each name may be used

only once per project.

When you create an experiment (ribbon menu item: "Home" or "Project" > "New"), or when you save an
experiment under a new name, you are asked for a name. In this case, enter a unique name.

If the "Project view [ is activated, you can additionally select the target project.

Action

Description

New Experiment

When you create a new experiment, it is generated from an experiment template (see
"Experiment template1151").

o |f experiment templates are displayed m&, select an experiment template.

e If they are not displayed, the preferred experiment template| 1201 is used automatically
(at default: "StandardTemplate").

All changes since the last save are discarded if a new experiment is created.

Save experiment as

When you save an experiment under a new name, a new experiment having the current
settings is created.

e Measurement data from the existing experiment are not transferred along to the new
experiment (exception: if the experiment was previously never saved; in that case a
prompt appears to ask whether to include these measured data).

e Files from the folder "Meta" 1131 are copied and are available in the new experiment.

Copying an experiment to a
different project

You can copy experiments to a different project by means either of Drag&Drop or of the
context menu. This means that all files located in the Experiment-folder are included:
Measured data, saved measurement settings, parameter set files or user-made folders of
metadata.
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7.1.3 Exporting and importing experiments and projects

Using the project- and experiment-dialogs, you can export/import complete projects along with associated
experiments and measurement data. On the other side of scale, you can also export/import only the project
settings, or individual experiments.

Exporting

The elements selected are exported to a file.
Ribbon View
Start > Open (1) All
Start > Save as (‘ﬁ.) All
Project > Manage Project (@) Complete
Project > Open (1)) Complete
Project > Save as (l‘|j') Complete

Procedure: Select the elements you wish to export, e.g. two experiments. Click on "Export".

A dialog appears in which you can select what to package in the "imcStudioExport-file". Confirm your selection
and select an appropriate destination.

Selection Description
Project-settings (Only when exporting projects) All projects selected are exported
Experiment-settings Project-export: All experiments saved with the project are exported

Experiment-export: All experiments selected are exported

Data Among other items, the experiment's measurement data are included with the export
(caution: the file can become very large)

o Note Metadata

Manually created folders are not included with the export. The exception is a folder in the experiment path
named: "Meta|s!".
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Importing

You can import previously exported projects or experiments by means of the project-/experiment-dialog.

Ribbon View
Start > Open (| ) All
Project > Manage Project (@) Complete
Project > Open (%] ) Complete

Procedure: First select the location to which to import the content. Next, click on
the "Import"-button and select the file desired.

The "imcStudioExport-file" may contain multiple elements. You can select either all
or only individual elements for import. Additionally, the target name can be edited.

In the first dialog, select the main elements to import (which projects or which
experiments). When importing projects, the individual projects are shown; when
importing experiments, the various experiments are shown. In the column "Target
name" you can edit the name. (Note: the dialog only appears when it contains more
than one element, or when an element is renamed)

Be sure that you
previously select the
target correctly.

You can import a project

I Hselecti
mport selection if the database is

Choose the elements ko be imported to; selected.
imcDE: /DB StandardProject Experiments, if a project
is selected.

Selected Mame Target name

Notes: You can only
import projects if the
Project-view is activated.

Expetiment.imcStudioExport

Experiments

o Experiment_0001 Experiment_0001
W Experiment_0002 Experirment_0002
o Experiment_0003 Experiment_0003

Import multiple experiments from a single file

Confirm your selection.

Subsequently, another dialog appears (as for the Export procedure), where you can set which additional
elements to import from the file.

Selection Description
Project-settings (Only when importing projects) All projects selected are imported
Experiment-settings Project-import: All experiments saved with the project are imported

Experiment-import: All experiments are imported from the file

Data Among other items, the experiment's measurement data are included with the import
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g‘ FAQ What happens when importing existing elements?

You can import project-settings and experiment-settings without deleting the underlying elements. E.g., you
can swap out the project. The underlying experiments remain intact.

Thus, the project can be modified at a developing PC and then imported to the test station.
Only elements having the same name are overwritten.

7.1.4 Experiment templates

When you create a new experiment, it is generated from an experiment template. The new experiment contains
all properties of the selected template. In templates, all settings which are saved will be saved also in an
experiment.

After the first installation or after creating a new project, the project contains an "empty" experiment template.
Making experiment templates visible

You can activate the "Experiment templates" in the options (under "Project Management" > "General options"):

Ribbon View
Extra > Options (i) All
Option Description

In order to be able to use experiment templates, you must previously make the experiment
templates visible. This option is deactivated by default. (Information on Experiment
templates| 110)

An extended view of certain dialogsm is available. Experiment templates can be created

and used.
Show experiment
template@

Only activate this function if you wish to create multiple similar
experiments.

@ If this function is deactivated, some dialogs are displayed in simplified
form (e.g. "New experiment" and "Edit project" appear without
experiment template selection).

Creating experiment templates

Ensure that experiment templates are visible. You can generate experiment templates from a variety of sources:

Source Description

From present settings The configuration currently set is used for the template. (see also "Save as template %")

From existing experiment Select an experiment from which to generate the template.

From default settings An empty template is created.

e Click on the button: "Manage Projects"

Menu ribbon View

Project > Manage Project (@) Complete

e Select the project (if the projects are not displayed, click on the white background, in order to avoid
selecting an experiment)

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 119



Experiments, projects and the database Chapter 7

e |n the dialog, click on the menu item: "New" > "Add experiment template"
e Select a source

The experiment template is created from the source and and is available when creating an experiment [ 116,

Preferred experiment template

You can mark an experiment template as preferred (template context menu > "Set as preferred experiment
template"). If the experiment templates are no longer displayed, the new preferred experiment template is
automatically used when a new experiment is created.
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7.2 Ribbon

7.2.1 Project menu

The "Project" menu is available in every plug-in.

Some of the dialogs offer an extended view| ra2], By default, the dialogs are displayed without "project view" and

"experiment templates".

Project
Menu item Description
%ﬁm Managing projects and experiment templates

‘E'. Save Project

Saves the current project

Experiment
Menu item Description
D New!|116) Creates a new experiment
|] Open Opens an existing experiment

H Save

Saves the current experiment

‘E'. Save as/116]

Saves the current experiment under a new name.

Additionally, the experiment is reset. The variables are assigned the respective initial value
(e.g. device variables = "0", or user-defined variables are assigned the respective initial value
specified). The event "Experiment_Loaded" is triggered.

U T Save as template

When you click on the button, a new temglatem& is generated which the system then uses
automatically (keyword "Preferred experiment template @"). (from the edition
"imc STUDIO Professional")

Im-/Export

Menu item

Description

QE Import / Exgort@

In this dialog you can import and export various components.

Current Measurement

Menu item

Description

Save current Data

&)

Export current Data

In addition to the optional automatic data saving, you can also perform targeted saving of
the data currently in the PC (Current measurement) either during or subsequent to the
measurement.

See also Setup pages - Configuring device: "Storage options and directory structure" >
"Controlling Data Storage" > "Targeted Data Saving, or Saving Subsequent to
Measurement| s38!"
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0 Note Without imc STUDIO Project Management

In the product configuration, the component "imc STUDIO Project Management" can be deactivated. If
"imc STUDIO Project Management" is deactivated, a number of limitations apply.

Among others, there is no longer any database. The dialogs for saving and opening experiments match the
standardized "Save As"- or "Open"-dialogs. Experiments can be saved at any desired location. The saved
measurement data are stored in the designated experiment folder.

The functions of the Project Management are listed in the technical data sheet.

The description of the Project- and Experiment-dialogs n the following pages pertain to imc STUDIO with
activated Project Management.

Changes in the menu without imc STUDIO Project Management:

Project - without Project Management

Menu item Description

Saves the current project. In this case, all "Project"-settings are saved as "Application"-

] .
Save Project
‘EI v J settings and apply for all experiments.

Experiment - without Project Management

Menu item Description

Creates a new experiment. The storage location is first determined by means of "Save

experiment/Save experiment as".

D New experiment
The device currently selected remains selected. However, the device's configuration will be

reset.

|| Open experiment Opens an existing experiment. The experiment can be be saved anywhere in the file system.

Saves the current experiment at the storage location previously set using "Save experiment
H Save experiment as"; if no storage location had been determined yet, "Save experiment as" is run
automatically.

] . . . L .
‘ﬁ Save experiment as  Saves the current experiment under an arbitrary name at any location in the file system

7.2.1.1 Import / Export

In this dialog you can import and export various components.

Select the ribbon menu item Project > Import / Export.

Option Description

Parameter set Enables loading and exporting of values (data pool) and settings (device configuration).

Select the desired settings/values. Details are provided in the documentation on the
command: "Import parameters hi72!" and "Export parameters e,

Views, metadata columns,  Exports views, metacolumns, ... and sensors set up in imc STUDIO to a file. Or conversely,
(sensors,) ... 157) import views and metadata columns, ... from a file.

You can adapt the imc STUDIO user interface, for instance by altering the Setup pages or the
tool window. These settings can be saved by means of exporting.

in this way, views can be transferred to other projects/applications/PCs.
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Option Description
imc DEVICES Imports the devices configurations of an old imc DEVICES experiment or an imc DEVICES

experiment 285)

device configuration for a device.

Supplemental files

Supplemental files can be import and exported:

e Characteristic curves and filter data for imc Online FAMOS / imc Inline FAMOS (*.dat)

e imc Online FAMOS source code (*.ofa)

Synthesizer directory structures (*.dat)
e Messaging configurations (e-mail, SMS, UDP, ...) (*.msg)

Export: Shows the dialog to manage supplemental files 212), in which you can export in the
experiment existing supplemental files.

See the description: "Setup" > "Ribbon" > "Configuration" > "Supplemental Files Ll

Synthesizer-/controller
configuration

Imports synthesizer-/controller configuration.

imc DEVICES adjustment
values

Imports adjustment values created with imc DEVICES.

Device descriptions
('<Device name>')

Import: Imports device descriptions (umi files) as new devices in the Setup, a devices had
been selected following a device search. Afterward, the device is available for configuration.

Export: Exports the device description (umi file) for the device '<Device name>' into a
selectable folder.

MFB configuration

Imports ARINC (*.idb), AFDX (*.xml) or CAN (*.cba) configurations.

Panel pages of an
imc STUDIO experiment

Imports just the Panel pages of an imc STUDIO experiment without any device configuration
data or measured data.

Be aware that all pages present will be deleted.

Transfer experiment to
other devices| 281!

Opens an experiment and offers a choice of which devices to use for the experiment.

Setup table description

Imports an exported Setup table description.

Setup column descriptions

Imports an exported Setup column description to an existing table description.

Import sensors

Imports sensors created in imc STUDIO from a view settings file [157.
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7.2.2 Edit menu

The effects of some functions depend on the current main window.

Clipboard
Menu item Description
o Cut Removes the selection (the selected elements / the highlighted text) to the Clipboard.
Ej Copy Copies the selection (the selected elements / the highlighted text) to the Clipboard.
"j Paste Inserts the Clipboard contents at the position highlighted.
Edit
Menu item Description
t{?ﬁ Undo Reverses the effect of the last change to the current window.
ﬁ}_? Redo Restores the previously reversed change to the current window.
x Delete Deletes the selection (e.g. the source text, the Panel-page, the Widgets selected or the
selected Automation-element).
L_: Select all Panel: Selects all of the page's Widgets.

Setup: Metadata columns are updated. This affects file which, for instance, are accessed via
a link (such as PDF-files). These are re-loaded if they have changed in the background.

;:Ej' Aktualisieren

Search

Menu item Description
Find specific text in the current window.

5 Find Automation: Searches through the source text of all elements and lists all results found in
the Search-dialog. It is possible to browse through the individual elements by clicking the
mouse (see "Source Code - find and replace @%”).

Find and replace specific text in the current window.

@ Find and Replace Automation: Searches through the source text of all elements and lists all results found in
the Search-dialog. All results located can be replaced here (see "Source Code - find and
replace lie22").
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Print

Menu item

Description

(=

Print

Panel: Opens the dialog for printing the Panel pages.

Setup: Creates a printable version of a report of the current configuration. Appearing in the
list are multiple device- and channel-configurations, as well as the imc Online FAMOS-source
text (see "Report of the Setup-configuration|2s51").

Automation: Creates a printable version of a report of the current configuration. There are
three available varieties, extending from a broadly outlined structure to the contents with
the source text of all elements (see "Report of Automation-configuration @5").

R

Print Preview

Panel: Opens a print preview. Here you can see the possible appearance of printing results.
This can be helpful when Widgets such as the curve window are used, which have their own
color settings for the printout.

Setup: Creates a report. See "Print".

Automation: Creates a report. See "Print".

7.2.3 View menu

Views
Menu item Description
save View| s Saves CL.Jrrent view o . _
— Overwrites the used view in the project settings.
Save View as/ ) Saves current view in the project settings under a new name freely specified by the user,

e.g. "Test Drive 1".

View selection | 1s5]

Loads view from the project settings.

| \E]|al| B0 |

Delete View| 1s5) Deletes a saved view from the project settings.
it| Restoreliss! Restores views from the factory settings.
Layout
Menu item Description

5

I

Reset Window
Arrangement

This function sets the currently open main window's GUI back to its last saved condition.
This affects the window arrangements:
e the position and size of the imc STUDIO window

e the position and size of the tool window

Customize Ribbon
Menul 18]

By means of this function the menu ribbon can be customized.

User-defined
buttons/ 1261

Creates user-defined buttons which cause commands to be carried out.

@
=
B

Choose Tool
Windows| 141

Opens the dialog: "Tool Windows Chooser" in order to show/hide the tool windows.
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7.2.3.1 User-defined buttons

You can create your own personal buttons for the menu ribbon. Certain commands are associated with each
button, which are run when the respective button is pressed.

The pop-down list contains all user-defined buttons available. The "Caption" of the respective button is used for
identifying the button in this list. The list can be used to open existing buttons and to reconfigure/delete them.

User-defined button ol

& User-defined button

L Define and configure your own button,
| Start with Balance =|
Caption [ Start with Balance | Large image (32x32) b
Description [ Perfarms a Balance action and Starts the measurement.‘ Small image (16x16) b

¥ Wy Execute » i External calls Executable file, format converter, DLL, ...
"® Execute device action ‘Balance action - Bridge’ » = Flow control Loops, branches, wait, ..
4 Execute menu action: Start (Start measurement for all devices.) > E Panel
> D Parameter set
» (& Readfwrite data Set variable, SQL, Audia...
»> .5 Scripts/imc FAMOS imc FAMOS, scripts, ..
> m Setup Device configuration
P 5° Userinteractions Menu actions, message boxes, .
» 1T \ariables

Apply

Example of a user-defined button:
this one performs a channel balance and then starts measurement

Adding a new button
Click on the "+"-symbol to create a new button.

Configure the display in the button's menu ribbon:
e Caption: the displayed caption in the menu ribbon
e Description: the information in the button's tool-tip
e Image: the icon in the menu ribbon for the large and the small variants

Command configuration

Below, there are two areas:
e At left, the commands to be run
e At right, the available commands

Use the Drag&Drop technique to add commands to the list at left and configure the commands accordingly.

Deleting a command

If you wish to delete a command from the list, select it and click on the <Del>-key.
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Adding a button to the menu ribbon

Click on the button "Apply". In consequence, the dialog for modifying the menu ribbon appears, but its scope is
limited to the user-defined buttons. Add the button at the desired location in the menu ribbon. Information on
this topic is presented in the chapter: "Customize ribbon =00,

o Note Saving the button's configuration

The configuration of the buttons is saved | 2] with the respective project. Thus, the button is available in all
of the project's experiments.

The configuration is only saved whenever the project is saved.
The display in the button's menu ribbon is saved with the view.

7.2.4 Extra menu

The content of the menu "Extra" depends on what plug-ins are included.

Options
Menu item Description
-1..,@5 Ogtionsmﬁ General options

User Administration

Menu item Description
t& Log'nh—sﬁ Logs in a user
~y
@& Logout% Logs a user out
(e ]
) Administration|147)  Sets up a user and assigns them to user groups
=
tﬁ User access Assigns rights to user groups
' rights|s4)
Start L .
.q; ﬁﬁ)r% For setting imc STUDIO's startup behavior
DENAVIOI |15
Sequencer
Menu item Description

HE Start (Sequencer) Starts the Sequencer. For more info see the description of the plug-in Seguencer@

ﬁi Stop (Sequencer) Stops the Sequencer. For more info see the description of the plug-in Seguencer@
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7.2.4.1 Options

In this dialog you can make fundamental settings for the individual components.

Where are the options saved?

The individual options each have different storage locations. Some are saved with the project, others belong to
the entire application (the imc STUDIO installation). A diskette-symbol indicates the storage location:

Scope Description

Options which apply for the imc STUDIO installation. The apply for all projects and

Application option
H ppiicatl Pt experiments belonging to the selected database.

H Project option Options applying to all experiments belonging to the current project.

Resetting options

By means of the selection list (at the bottom left), it is possible to reset either all options or individual pages.

Selection Description

Reset Resets the currently opened page to its last state. l.e., back to the settings which applied at
the time the dialog was opened.

Reset All Resets the options for all pages to their last state. l.e., back to the settings which applied at
the time the dialog was opened.

Default Resets the currently opened page to the factory settings. l.e., back to the settings which
applied upon installation of the system.

Default All Resets the options for all pages to factory settings. |.e., back to the settings which applied
upon installation of the system.

Commands
E-mail options

Default values for the Mail-command. As long as no other settings are made in the corresponding command,
these default values are used.

Please obtain the necessary settings values from your E-Mail provider.

Options - Mail options Description
Mail server (SMTP) Outgoing mail server of the E-Mail provider used.
Password Password for authentication.
Port SMTP server port used.
Postfix This postfix will be appended to every e-mail.
Sender name The name of the sender of the e-mail (your name).
Sender address Sender address (your e-mail address).
User User name for logging in.
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Data Browser

General options

Options Description

Grouping by categories The variables are grouped in the Data Browser according to their respective categories (e.g.
"Analog inputs", "User-defined variables"). This can be deactivated in order to sort the
variables by their names.

You can create your own groups by naming the variables according to the following syntax:
"Group.Name". For instance, if there are two channels: MeasPointl.Temperature and
MeasPointl.Voltage, these variables are automatically grouped in the group: "MeasPoint1".

Save the assignment of the If a measurement number is assigned to a measurement, the assignment is saved with the
measurement number experiment.

General options

Default dialog options

Here it is possible to specify default answers for dialog queries. If a value other than "Show dialog" is selected,
the dialog is not shown and instead the selected answer is used.

Storage location measurement data

Options Description

Custom base path for The base directory path for storage of measured data represents the default filepath for
measurement data storage  experiments. In this folder, all measurements are saved (according to the structure specified
in "Folder naming").

See also "Setup pages - Configuring device":
* "Storage options and directory structure" > "Controlling Data Storage" >
"Customized storage location for measurement datal35!".

Custom folder naming for This specifies the structure below the base path. For instance, folders are set up here
measurement data storage according to the settings for the directory structure [ 435),

See also "Setup pages - Configuring device":
"Storage options and directory structure" > "Controlling Data Storage" >
"Customized storage location for measurement datalss!".
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Logbook

Logbook

Options - Logbook

Description

Delete Logbook-files [days]

After the specified number of days elapse, the logbook files are deleted automatically. The
deletion verification test is performed upon starting the program and at 0:00 (12 AM).

Default settings for the
filters in the logbook tool
window

Category of messages for which the filter presets are to be made.

Open logbook in response
to a report of category:

For this category, the logbook is opened and attached.

Metadata

General Options

Options - Experiment -
Metadata

Description

Export upon saving

Activates/deactivates automated export of the selected Setup page to the experiment. The
export is performed whenever the experiment is saved. For example, in the

project management dialogs (e.g. Open Experiment), the parameters saved for the
experiment can be displayed (see: "Dialogs: Project and Experiment in Region 5’?55“).

Setup page

Here you define what Setup page to export when saving the experiment.

Panel

General Options

Options - Options

Description

Multi-lingual text input

Enables textual input for computers with other language settings. For example, in this way,
Panel pages can be pre-configured for different language settings. If the language set is
configured for the respective text, it is displayed. Otherwise, the default language: "English"
is displayed.

Navigation

Options - Options

Description

Always link new Widgets to
Navigation bar

The navigation bar currently has no function.

Navigation through all
Panel pages

The navigation bar currently has no function.

Post-processing mode as
default

The navigation bar currently has no function.

Widgets navigation mode

The navigation bar currently has no function.
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Options - View Description

Datacut tools The navigation bar currently has no function.
Post-processing tool The navigation bar currently has no function.
Time controls The navigation bar currently has no function.

Panel Widgets

Options - Widget Description
Configuration
Refresh rate of newly Specifies the refresh rate of Widgets which are newly created. If a Widget is created on a
created Widgets Panel page, it is assigned the refresh rate set here.
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Project Management

General Options

Options - General Description

Project view activated To create more projects, you must activate the Project view. This option is deactivated by
default. (Information on Projects|110).

There is an extended view available of some dialogs 114\, Multiple projects can be created
and used.

Only activate the Project view if you wish to use and manage multiple
experiments in separate projects.

@ If this function is deactivated, some dialogs are displayed in simplified
form (e.g. "Save experiment" and "Open experiment" are missing Project
selection, for instance).

Traceability of When Traceability is activated, all experiment settings belonging to the respective
measurements measurement are saved separately. Thus, for every measurement, it is possible to retrieve
the configuration via the Data Browser.

Note: Changes made to the setting only take effect on future
@ measurements.

See:

e "Data Browser" > "Context menu" > "Load measurement settings 122"

o>

e "imc STUDIO (general)": "Information and tips" > "Data
management": ms-files/161)

Show experiment template In order to be able to use experiment templates, you must previously make the experiment
templates visible. This option is deactivated by default. (Information on Experiment
templates W&)

An extended view of certain dialogsm is available. Experiment templates can be created
and used.

Only activate this function if you wish to create multiple similar
experiments.

@ If this function is deactivated, some dialogs are displayed in simplified
form (e.g. "New experiment" and "Edit project" appear without
experiment template selection).

HDD Settings

Options - General Description

Database folder Here you set where the "Database" is to be saved. (Information on "Data management! 167

")

The database is not user-dependent. Note that every user who is set up in
@ the system has writing and reading rights for this path.
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Scripting

Script options

#d Reference

See "Scripting" > "Script options hoos ",

Sequencer

General options

Optionen - General Description

Reduce logbook entries Reduces the number of logbook entries produced by the Sequencer. The following messages
will be suppressed and not be reported to the logbook window or the logbook file:

e Starting/Stopping command
e Messages regarding loops (for/while)

e Messages regarding if and switch
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Setup

General

Options - Common

Description

Data storage state after
preparation

The state of the data storage after preparation (prepare or reconfiguration) of the devices
has been performed.

e As before preparation: The state does not change in consequence of preparation.

e Data saving interrupted: After preparation, the state is set to: "Data storage suspend".
Data storage must be resumed as soon as the incoming measured data need to be
saved.

e Recording data: After preparation, the state is always set to: "Data storage running".

This option does not replace activation of storage for each channel.
Instead, this option regulates the condition of "Suspend and Resume data
storage 108",

Please observe the notes on "Preparation". Once the button has been
@ pressed, preparation is only performed if any change has been made. See
"Prepare and Reconfigure| 155"

Parameter set export -
Expanded mode

If set, you can control which columns 170 will be exported upon parameterset export.

Options - First selected
device

Description

Append device names to
the channel names

If this option is activated, when a device is selected, the device name is always appended to
the channel name, even when the first device is selected.

If the option is deactivated, the device name is only appended as of the second device.

This setting only takes effect the next time a device is selected, unless any
@ device was selected previously.

Traceability of data

Options - Traceability

Description

Traceability of data

Groups of Setup-parameters which are saved as metadata in the Channel Properties. They
can be read out again at a later point in time.
The channel properties make reconstruction of the measurement's configuration possible.
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Device options

Options - General Description
Selection of the firmware If multiple imc DEVICES versions are installed on the PC, a specific version must be selected
version for the operation of each device. This option controls the selection strategy.

If only one imc DEVICES version is installed, this setting has no effect.

e Manual: With "Manual", the system always asks which firmware version to use when
device are selected or an experiment is loaded.

e Automatic: "Automatic" avoids firmware updates. The version currently running on
the device is used preferentially.

e Always use latest: With this selection, the most current firmware version compatible
with this imc STUDIO version is always used.

Show warning for critical Show a warning when a critical parameter value changes, e.g. when changing the supply
parameter changes provided to all of a module's channels.

Disabling this option can be particularly useful when using automated procedures such as
Sequencer or Scripting, since the warning otherwise pauses the procedure until it has been
confirmed.

Time limit for calling device Timeout in seconds for a call to the device control software. If this time elapses, the device
control software [s] control software automatically restarts. This can cause a parts of the configuration to be
lost.

If the devices are operated over a very slow connection, this value can be increased to
ensure correct functioning.

The minimum and the default value is 60 seconds.

Options - Virtual device Description
clock

Virtual device clock:

The virtual clock synchronizes during running measurement with the Master-device's clock. This is necessary when
functions are being used on the PC which require an exact time track (e.g. Video).

In networks under high load, good synchronization (between the PC's virtual device clock and the device) is not always
possible. When the demands on the network are too high, imc STUDIO posts a corresponding error message when an
attempt is made to start measurement.

It may be helpful to increase the setting for the Minimum accuracy.

See also "Setup pages - Configuring device": "Synchronization" > "Clock types" > "VRTC - Virtual clock on

®  herclor.

Minimum accuracy [ms] The option defines the maximum time in milliseconds that the PC's virtual clock may deviate
from the device clock. This concerns mainly non imc devices, e.g. video. In case of video a
value of 10 ms provides synchronisation of measurement data to video images at 100
frames per second. Too low a value prevents measurement start.
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Sensors

Options - Sensor
Characteristic Wizard

Description

Adjusting variable editable

Makes the option "Adjusting variable" editable in the Assistant.

Adjusting variable visible

If this option is activated, the option "Adjusting variable" is displayed in the Assistant. The
values of the characteristic curve can be imported in reference to the adjusting variable.

Delay editable

Makes the option "Delay" editable in the Assistant.

Delay visible

If this option is activated, the option "Delay" is displayed in the Assistant.

Measurement variable
editable

Makes the option "Measurement variable" editable in the Assistant.

Measurement variable
visible

If this option is activated, the option "Measurement variable" is displayed in the Assistant.
The values for the characteristic curve can be imported in reference to the measurement
variable.

Variables

Datapool

Settings for memory use by the imc STUDIO Datapool.

Options - Speicher
Optionen (PC)

Description

Split up pretrigger data
into intervals

If the pretrigger's measured data are located in time across interval boundaries, it is possible
to treat the measured data as follows:

e deactivated: The pretrigger's data all are placed in the first interval (the interval in
which the trigger fires) (default setting).

e activated: The pretrigger's data are cut correctly. In this way, interval folders can be
created subsequently.

See also: "Setup pages - Configuring device" > "Trigger and Events" > ... >
* "Pretrigger |41

Save/Export current Data

In addition to the optional automatic data saving, you can also perform targeted saving of the data currently in
the PC (Current measurement) either during or subsequent to the measurement.

o» Reference

See also Setup pages - Configuring device: "Storage options and directory structure" > "Controlling Data
Storage" > "Targeted Data Saving, or Saving Subsequent to Measurement [aso".
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Save current Data - Variable export

Define beforehand which file types are to be used for the export of the variables. The selection applies to:
e the command "Export variablelws3" and
e the "Export current datalss"" menu action

The following applies for the command "Export variable": This is only a preset which is set for the command
when the variable is selected. You can still modify the file type in the command later. The system will not adopt
any file type in the command configuration which the variable does not support.

User-defined variables

These settings are used automatically upon import, conversion, or when setting user-defined variables.

Options - Automatic prefix Description
on variable name
according to scope

Scopes (Experiment, If true, all variables of the scope will receive a prefix to their name upon creation or
Persistent, Project, conversion.
Sequencer, Temporary)

Measurement Administration

Options - Variables Description
Access to stored If this option is activated, saved measurements in the Data Browser are displayed.
measurements
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7.2.5 Help menu

Internet

Menu item Description

Opens the imc website's Home page. Here, the user is provided with a quick way to contact

imc)  imc Website .
imc , for example.

Activation
Menu item Description
==  Product Opens the Product configurator. This allows you to modify the product configuration in
2 Configuration order to adapt it to the license you purchased. See "Changing the product configuration (29"
L imc LICENSE Manag Opens the imc LICENSE Manager. The software licenses are manged by means of the
“oer imc LICENSE Manager. If appropriate, customize the licenses here.
Help
Menu item Description
@ Help Opens the "Help" for imc STUDIO.
@ Additional Opens the program "imc Help and Documentation (701", Here you will find documents on
Documents the imc devices and other products.
i About Here, all the important "version information [391" on your installation of imc STUDIO is
E presented.
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7.3 Navigation pane and Quick access toolbar

Navigations pane

E Panel ¢ | Inthe Navigation pane, the main windows of the installed plug-ins are displayed as
n a tree diagram. To open/change the main window, click on its corresponding entry.
Homepage o - N
+ [ setup The Navigation pane can be opened or closed, maximized and minimized.
ks Documentation ¢ To maximize/minimize the Navigation pane, click in its top bar on the
(L Devices =} arrow symbol.
a Analog channels ¢ To open/close the Navigation pane, click on the upper region of it
G Digital channels ] below the arrow.
e GPS D_E If the Navigation pane is maximized or opened, the main windows are
[y variables E] additionally displayed as a tree diagram (see example shown).
Channel balance

Via the tree diagram, it is possible to jump to different main windows or
directly to the pages containing the main windows.

E Triggers
4 E Panel
Ifj Page 1 m

| Page 2
A Pag

BB Automation You can hide the Navigation pane.
E sequencer If you hide the Navigation pane, please note that your ability to navigate between
' Data Processing the main windows. For this case, you should add the command: "Browse
" . ions, for i . . " g
m Homepage workspace" at suitable locations, for instance in the ribbon menu ("User-defined
buttons @“).
Setup To show or hide the Navigation pane use the dialog: "Tool windows chooser|l".

E Panel
E Automation
E Sequencer

E Data Processing

Maximized Navigation Pane
(example)

Quick access toolbar

The "Quick access toolbar" can be supplemented with various menu items. Which actions are available for this
purpose doesn't depend on what tab is currently displayed in the menu ribbon.

Using the context menu, you can either add or remove menu actions.
e Adding: context menu of the menu item in the menu ribbon (note: the menu ribbon may not be minimized)
e Removing: context menu of the menu item in the toolbar

You may place the toolbar either above or below the menu ribbon.

o Note Saving the configuration

The configuration of the "Quick access toolbar" is saved 162 with the respective view.
The configuration is only saved whenever the project is saved.
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7.4 Tool windows

Tool windows contain special elements for operating/viewing a main window. (For information on operating the
tool window: "Operation E.ﬁ")

%" Logbook Data Browser Widgets Page templates Properties
Five tool windows
- The imc STUDIO frame's log book
- Four additional windows from the main window imc STUDIO Panel

One tool window belongs to the imc STUDIO frame and is always available:
e Logbook ||

The Logbook is always displayed and can be minimized. The other main windows' tool windows (e.g. for the
Panel) are displayed as soon as the respective main window is opened.

0 Note Not all tool windows are visible

By default, all necessary tool windows are displayed. All others can be displayed H.ﬁ, if you need them.

7.4.1 Operation

Tool windows contain special elements for operating and editing a main window.

Details va . . . . . . . .
¥ = v Each main window has its own tool window, which is described in the
Conmaction status ¢ documentation of the respective component. Tool windows can be moved and
Device contral Cannect - d e I eted i
Device is selected .. W
(D5 A3 T 121552 PLZ UINIS |

By default, the tool windows are pinned to the main window (e.g. at the bottom or
right margin).

Device SN

Auoysoday node

Device specification
Hmasuremert sistue The picture shows an opened tool window ("Details"). It is pinned and contains two
additional tabs. If you click on one of these tabs, the corresponding tool window

opens ("Dependency Tree" and "Column Finder").

suoidLnsap a|qeL

Three other collapsed tool windows are seen at the right margin ("Sensors",

Details | Dependency Tree | Column Finder "Layout Repository" and "Table descriptions").

Tool window (example . . . . .
f ple) A tool window is opened when the mouse is swiped over it.

As long as a tool window is selected, or if the mouse is located over the tool
window, the tool window remains open. Otherwise, it collapses to the side.
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Showing/hiding the tool window

You can either show or hide tool windows. To do this, open the dialog: "Tool Window Chooser".

Ribbon View
View > Choose Tool Windows (E) Complete
Extra > Choose Tool Windows () Standard

v|  MNavigator

Dependency Tree
| Sensors

Details

Calculations
Column Finder

| Setup

Maore

Tool Window Chooser X

Table Descriptions

Layout Repaository

Close

Dialog: Tool windows chooser

Hame

~ |Cormector 4 |Status

~ Channel type: Analog inputs {Count=5)

»  Channel_on1
Channel 02
Channel 003
Channel 00+
Channel_005
Channel 006

Channel_no7

<hannel definition EMeasurement mode: E Range & scaling E Filtering @Samuhnq B

<

Hame Channel_001

Comment

Status Active

=l =] w2
# | Name
> 1) 2020-09-28 09-07-18
1|~ (7 Current measurement
> Iy Anslog nputs
> 3 Andlog outputs
> [ Device system variables
> IMs Digital cutput bts

Example

[01] o
[01] o2
[01]1M03
[01] o4
[01]M0S.
[01] o8
[01] o7

T =

Active
Active
Active
Active
Active
Active

Active

The dialog: "Tool Window Chooser" opens.
Set a checkmark in front of the tool windows which you wish to have displayed.

Selecting "More" provides you with comprehensive layouting capabilities for the
view. You are able to place any tool window belonging to other components on the
current page. For instance, you can display the Data Browser in the window of the
Automation. Or you can show the Panel in the Setup.

P pane nox
Page1 Pagez | Page3

Measurement mods Rang|

DC - Linear +

DC - Linear +

DC - Linear +

DC - Lingar +

DC - Lingar +

DC - Linear +

DC - Linear ik

>

. |unit

: Panel and Data Browser are displayed together in the main window "Setup".
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Other actions

Action

Description

Pinning the tool window

Tool windows can be pinned. Pinned tool windows remain open even when no longer
selected.

In order to pin a tool window, click on the thumbtack-button ( ).

Freely positioning the tool
window

In order to freely position the pinned tool window, move the tool window's title bar using
drag&drop to the desired position.

Docking the tool window

In order to dock the tool window, use the drag&drop technique by grabbing the tool
window's by its title bar and moving it to the desired position. A Dock-symbol will appear at
the locations which are possible.

i In the center of the targeted window (main window or tool window), a
H:I D I]] cross appears. To dock the tool window, release the mouse button with the
g mouse over the desired position.

Ifl Q Dock at the top/bottom margin

m m Dock at the left/right margin

E Insert as a tab in a different window (see example)

7.4.2 Logbook

In the tool window "Logbook", messages of the categories: "Fatal" (&), "Error" (@), "Warning" (/*2) and
"Information" () are entered. The logbook entries indicate what problems and errors exist and provide hints
on where to find them and how to remedy them. Some actions performed are documented.

E.g., a note is entered in the logbook for every command performed:

e performed successfully ("Information") or

e otherwise "Error" or "Warning"

By default, the Logbook is opened when an entry any of the categories "Fatal", "Error" or "Warning" occurs. By
default "Information" category notes are entered into the logbook without any further effect.

3" Logbook - O
0 Errors 'y Warnings o Information :: Duplicates x__i Delete all .:::—" Autoscrol j Options

Time * | Code Message Sender
O 24102022 14:24:16 3461 WINSOCK - Target device not responding to..  imcDevices V2.x Adapter
© 247102022 14:23:30 0 Seguencer..done imc STUDIO
© 24102022 14:23:30 0 Export parameters: completed Sequencer
© 24102022 14:23:30 0 Export parameters: started Sequencer
© 24102022 14:23:30 0 Seguencer..starting imec STUDIO

A IO A AT 1 parameter(s) changed in consequence:

4 :23:02
@ 24102022 142302 20000032 pv.Channel_002: Channel status = Active Setup
Example of logbook entries
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Each logbook entry consists of:

Parameter Description

Symbol for the category Fatal (&), Error (&), Warning (/1) and Information (E})

Time Time the logbook entry occurred
Code Logbook entry's error code

Message Exact description of the logbook entry
Sender The origin of the logbook entry

After a new imc STUDIO start, the logbook is empty. The logbook itself only displays messages which occurred
since the last start. Older messages can be opened with the "Logbook-Viewer".

o Note The logbook is saved

For purposes of tracing history, the logbook is saved daily:
Default path for Windows 10: C:\ProgramData\imc\imc STUDIO\Applications\_1\log (example)

Buttons / Context menu Description

Filtering the Logbook according to categories. To do this, click on the Filter-button: "Errors",
"Warnings" or "Information"

|0 Errors | 5 Warnings |9 Information
Logbook filter

Usually, all categories are selected.

Filtering also takes effect on new messages
Filtering the logbook @ Note that the filter has an effect when a new message appears. For this
reason, this message may not be displayed.

Default setting for the filters

You can pre-configure the filter settings using the option [ 130) ("Default
* settings for the filters in the logbook tool window"). Thus for example, you

can have certain information entries hidden by default. Such entries can

later be displayed again if needed without affecting the default setting.

Search the logbook for entries and text passages
Located in the context menu of the title bar.

An input appears. Enter the desired search keyword here. All messages are displayed which
Show search panel contain the text entered.

Search also takes effect on new messages
Note that the search works like a filter and has an effect when a new
message appears. For this reason, this message may not be displayed.
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Buttons / Context menu

Description

Hiding duplicates

In certain cases, the system attempts to perform the same action multiple times in
succession. In consequence, multiple duplicate reports are displayed in the logbook. In
order to keep the logbook clear and concise, it is possible to group the duplicates.

[ Duplicates
The first and the last messages are always displayed, thus indicating the points in time for
the first and last occurrences. In front of the displayed text for the grouped message, a
number appears in parentheses. This number indicates how many times the message
occurred.
Copying the selected message to the Clipboard
= Copy Context menu "Copy": All information of the entry that can be seen in the logbook is now in
the Clipboard.
Copying the selected message with internal information to the Clipboard
For error messages, the stack trace is added to the copied text. This helps our tech support
8 Copy with details to analyze errors reported to us.

Context menu "Copy with details": All of the entry’s information is then copied to the
Clipboard.

Deleting the displayed messages

"Delete all" clears the display

x Deleteall Be aware that this only purge the display, but the logbook on the hard
@ drive remains unaffected. As well, it is still possible to view the deleted
messages in the "Logbook-Viewer".
Activating/deactivating automatic scrolling
When a new message is entered in the logbook, the display in the "Autoscroll' mode
automatically jumps to the new entry. If you wish to investigate older messages, you can
deactivate this mode.
This happens automatically when a message is selected, or click on the "Autoscroll"-button.
Re-activate the mode by:
ﬁ\q

i Autoscroll

e pressing <Esc>
o |eft-clicking the mouse over the selected entry while holding down the <Ctrl> key

o clicking on the "Autoscroll"-button in the menu

New messages are not automatically displayed visibly
Be aware that when the "Autoscroll" mode is deactivated, you will not be
automatically notified when new messages appear.

& Logbook-Viewer

Starting the Logbook-Viewer and opening old logbooks

By means of the "Logbook-Viewer", you can look at current, deleted and saved logbook
entries. In addition to the familiar logbook-functions, it is possible to load saved logbooks.

Options for the Logbook

Options
From within the logbook, you can open the Options for the Logbook 130
Logbook files are frequently needed by our technical support for error analysis purposes. In
L] Export response to this button, all existing logbook files are zipped. They can then be sent to our
technical support.
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Useful options

Options - Logbook Description

Delete Logbook-files [days]  After the specified number of days elapse, the logbook files are deleted automatically. The
deletion verification test is performed upon starting the program and at 0:00 (12 AM).

Default settings for the Category of messages for which the filter presets are to be made.
filters in the logbook tool
window

Open logbook in response For this category, the logbook is opened and attached.
to a report of category:
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7.5 User administration and Access rights

In some cases, it is mandatory for each user to be able to identify themselves. This ensures that only authorized
users can work with imc STUDIO.

0 Note

e By default, the User Administration is deactivated. In that state, each user has the rights belonging to the
group "imc Administrators".

Inimc STUDIO, a variety of actions are associated with particular user groups. Each user registered is assigned to
a particular user group.

Affiliation with one of these user groups determines which imc STUDIO functions

are available. For instance, a test engineer could configure experiments and hand The user group has
them over to technicians to run. If the access rights are configured accordingly, then  axtensive influence on
these users could perform the measurements and check and save the results. the visibility and/or
However, they would not be able to change the experiments. operability of menus,
Users' privileges are determined according to their respective group association. icons, etc..

There are no special rights for an individual user.

The groups are ordered hierarchically (lower > higher):

User is in the group "imc Standard Users"

=
F . . ne "
Y User is in the group "imc Advanced Users
i P ns s n
&b User is in the group "imc Administrators
k. Userisin the group "imc Developers"
@  (only in the product edition: imc STUDIO DEV)
o Note The user administration is saved with the project

e The User Administration settings are saved with the respective project.
e Changes take immediate effect, but are only saved when the project is saved.

Chapter overview

Synopsis Section
The association of users to user groups is set in the "User User Administration [147)
Administration".

Activating / deactivating the User Administration.

Upon installation, default access rights are assigned. As a "imc  Setting access rights for actions| 1s4]
Administrators", you can make very detailed configurations.

When the program starts, it determines to which user group Startup behavior| 150!
the user logged into the PC belongs.

You can switch users after the program start. Logging on, logging off, and switching users| 151
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7.5.1 User administration

In this dialog you can activate/deactivate the user administration. You can set up users and assign them to the
user groups. Thus, each user obtains rights corresponding to their respective group.

Open the dialog by selecting the ribbon menu item "Administration".

Ribbon View
~
Extra > Administration () Complete
&, Local user administration O *
& &dd User... 4 Delete User.., | a7 Change user.., Extra =
¢ il
o
User .|imc Liser group
WERMER Werner Schneider . ; imc Administrators v
Bernd Miller@ime STLUDIO b g imc Adrninistrakors M
Jens Schulze@ime STUDIC o ;-;, imc Advanced Users v
Werner Schneiden@ime STUDIO . H imc Standard Users M
Allewe login of amonymous users fol'4
User Administration
Assignment to imc user groups
o Note Login is required in order to start the User Administration

e The User Administration settings can only be changed if a user having the associated rights is logged in.

e For this reason, a separate login process is necessary for starting the User Administration.

Activating / deactivating the User Administration

When the User Administration is (being) deactivated, every user has the rights associated with the group "imc

Administrators".

¢ To activate the User Administration, click on the Activation-button (“#>)

¢ To deactivate the User Administration, click on the Deactivation-button (i)

User types

There are a variety of user-types:
Project-internal Users who can be assigned independently of the particular PC or domain. The user can be
imc STUDIO users protected with a password.
Local computer accounts Windows or Domain account or group. The group memberships set under Windows or in
or groups the domain are not used. The user is protected by the password used for login to

— : Windows st
Active Directory domain

accounts or groups
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Adding users

Adding a user of the type "Project-internal imc STUDIO user":

e click on the button "Add user"

e select the user type "Create an project-internal imc STUDIO user ".

The following dialog appears:

o Create new irme STUDIO user

"“L}. Options

Llser name: |User |

Passward: |oooooooooo |

Confirm password: |.""".." |

Ok

Cancel

Dialog for adding a user of the type
"imc STUDIO internal user"

0 Note

e Enter a user name
e Enter a password and confirm it.

e When the entry is correct, click on "OK". The user is
added.

The new user's identity is structured as follows:
UserName@imc STUDIO.

Minimum length of user name and password

The minimum length of the user name and of the password can be determined using the options in the title

bar.

Adding a user of the type Local computer or Active Directory domain accounts or groups:

e Click on the button "Add user"

e Select a user type "Add a Local Computer account or group" or "Add a domain account or group from Active

Directory"

e The Windows dialog for finding an account or group appears; follow its instructions

e Once a correct entry has been made, the user is added.

The new user's identity is structured as follows: UserName@Complete Computer Name.

Deleting / removing a user

To delete a user from the list:
e select the user,
e click on the button "Delete User",

e confirm the prompt by clicking on "Yes" if you have selected the correct user for deletion.

Assigning a user to an user group / Changing the user group

The groups are ordered hierarchically (lower > higher):

W Userisin the group "imc Standard Users"

User is in the group "imc Advanced Users"

User is in the group "imc Administrators"

ev |BW |82

product edition: imc STUDIO DEV)

User is in the group "imc Developers" (only in the
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To assign a user to an user group
e open the drop-down list of the column "imc User Group" and
e select the desired group

0 Note

The system must always contain at least one user belonging to the group "imc Administrators" or higher.

Anonymous users

Users who are not entered in the User Administration are referred to as "Anonymous Users".

If Anonymous Users are permitted, any user can log in with an arbitrary name. This user receives the rights
belonging to the user group "imc Standard Users".

If, for instance, the PC-user is not set up as a user, at the time that person starts imc STUDIO, they are logged in
as an Anonymous (with Startup behaviour! +s0l: "Windows Session").

Prohibiting logging in as an Anonymous User

To prohibit Anonymous Users from logging in,
e delete the checkmark next to "Allow login of anonymous users".

Export/Import

In order to be able to use the up-to-date user administration also in different projects or on other computers,
you can export it and then import it at the intended destination.

e click on the button "Extras"
e select the desired action: Export or Import
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7.5.2 Startup behavior

In this dialog, the startup behavior is set. Open the dialog by selecting the ribbon menu item "Startup Behavior".

Ribbon

View

Extra > Startup Behavior (w32) Complete

& Configure startup behaviar X
Startup behavior
~) Standard Uiser {anonymous)

“) Login dizlog

Hint

‘Wwhen the program starts, the current Windows
session's info will be used Far the login, The user role
will be determined according to its assignment to one
of the imc user groups,

OF Cancel

Startup behavior

Startup Behavior Description

Standard User imc STUDIO always starts with the access rights of the group "imc Standard Users"
(anonymous)

Login Dialog When starting the program, the Login [151) dialog is displayed.

Windows Session The program uses the access rights of the user logged into the PC, in accordance with the
affiliation with one of the user groups.

That is the default setting after installation. For the assignment between the users and the
user groups, see the section User administration [ 1a7)

If the User Administration is activated, any PC-users not belonging to any user groug% are
assigned the rights of the group "imc Standard Users".
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7.5.3 Logging on, logging off and switching users

The user name serves to identify and authenticate a user. This ensures that only authorized users work with
imc STUDIO.

With startup behaviour "Login Dialog@“ when imc STUDIO starts the Log On window appears. As well, after
imc STUDIO has started, you can switch users

Ribbon View
Extra > Login/Logout (':;;';. / ;?,) Complete
Home > Login/Logout (q; / j;y) Complete

If the User Administration is deactivated, logging on is always anonymous. Every user receives the rights
belonging to the group "imc Administrators" for the duration of the session.

If the User Administration is activated the user can select:

e Log on an anonymous Only possible of Anonymous Users are permitted (see "User
user Administration %").
In this case, anonymous users have the rights belonging to the
group "imc Standard Users".

e Log on as registered
user
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Logging on a registered user

ime STUDIO: Log On

!-. ‘ Darnain: ime STUDTO

User name: |Steve Miller

e Password: |eessssss|

£

Close imc STUDIO

Login Dialog

Logging on a registered user

Authentication of the registered user upon logging on references:

6]

Zancel

e the domain, Select the domain: "imc STUDIO", "Computer-name" or

"Domain-name"

e the User name and Select a registered user (all users belonging to the selected

domain are listed)

e the associated If required, enter the correct password

password.

o Note

Windows-Password

e For logged-on users of the PC, imc STUDIO uses the associated Windows password.

e The password entered is never saved by imc STUDIO. The password is transmitted to Windows as hash-
code. Windows verifies its validity and returns the result to imc STUDIO.
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Logging on an anonymous user

Authentication of the anonymous user references the user name. However, any arbitrary name can be used.

imc STUDIO : Log On n

“ User name:

.........................

Close imc STUDIO 2 Zancel

Login Dialog
Logging on an anonymous user
Logging a user off

When the user currently logged on logs off, the Login dialog appears.

The user is logged off. Cancel is not possible.

Status bar

The Status bar at the lower left indicates which user is currently logged on. To the left of the name is the symbol
representing the respective user group.

E 5" Logbook

.:z Steve Miller@imc STUDIO
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7.5.4 Setting access rights for actions

In the dialog "Access rights of imc user group" the rights belonging to the user groups are listed. The access rights
can be edited according to the current requirements.

Open the dialog by selecting the ribbon menu item "Setting Access Rights".

Ribbon View
Extra > Setting Access Rights (£5) Complete
£5 fccess rights of imc user groups — O d
Marne ~ | *imc Administr. .. |imc Advanced ... |imc Standard U... | Descripkion
.
Adrinistration Enabled Enabled Hidden Configuration and creation of user acc. ..
Autamation Full access Full access Drenied Aukornation - Open editor, =

Enabled Disabled

._Enabled

Diata Browser: Delete .,

Displays existing Projects,

Edit additional columns nahled Hidden Enables you ko create custom columns ...
Experiment template: ... Enabled Disabled Hidden Edits an existing experiment kenplate,
Experiment template: ... Enabled Disabled Hidden Creates a new experiment termplate,
Experiment templates: ... Enabled Disabled Hidden Deletes an existing experiment ternplate,
Experiment templates: ... Enabled Disabled Hidden Shows experiment templates, -

Dialog for setting access rights

Any user in a higher group can restrict the rights of a user in a lower group, or assign him higher rights up to his
own level. However, one cannot change one's own rights or those of a member of a higher group.

The following rights levels exist:

Rights level Description

Hidden not visible (not accessible for operation)

Disabled visible, but blocked (not accessible for operation)
Enabled visible and accessible

Denied

Write protected visible and accessible for operation by not editable
Full access no restrictions

For some entries, the rights may differ from the list above.

0 Note Rights: Saving an experiment

No changes can be saved unless the user who is logged in possesses experiment saving privileges. If a
different experiment is loaded or if the program is closed while a user not having saving privileges is logged
in, the changes will be discarded without any message.

o» Reference See also:

Panel in fullscreen mode - Protection against changes@
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7.6 Views

The program's GUI is adaptable, so that for example the windows and columns can be positioned and displayed
according to the user's desires. The layout of the GUI is saved in so-called "Views". It is possible to create
separate views for various requirements.

The following settings are saved along with a view:

Region Description

Window arrangement The imc STUDIO window's and the tool window's position and size
Menus Layout of the menu ribbon and the Quick access toolbar| 139)
Layout e The last main window opened

e The tool window's layout (e.g. what metadata columns are displayed in the
Data Browser)

e The arrangement and configuration of the Setup pages (e.g. arrangement of columns,
such as metadata columns)

0 Note Views and projects

The relationship between saving the view and saving the project
The views are saved with their respective project. When a view is saved, it is necessary for the project to be
saved. The system will notify the user accordingly.
Conversely, when a project is saved, the view is not automatically saved. Views are only saved whenever
the action "Save View (as)" is intentionally selected. In order to avoid every little change to a view being
saved whenever the project settings are saved, the views are ignored when specifically the project is saved.

Settings which apply globally to all views are saved with the Project
Please note that only the positions of individual elements is saved along with the views. The existence and
configuration, for instance, of the Setup-columns (tables- and column descriptions) is saved along with the
respective project. (see also "What is saved Where?@")

Since the project is always saved whenever the view is saved, the current configuration of the columns is
also included when saving.

Overview of settings saved with the project, which affect the views

e Setup table descriptions and column descriptions (these include, for example, additional columns, such as
metadata-columns, parameter set columns, ...) (tool window: Table Descriptions)

e saved Setup complete layouts (tool window: Layout Repository)

o Note Detecting changes to a view

If any major changes (columns added, menu changed, etc.) are made, the system explicitly recognizes this
as a change to the view. When you exit the project by switching to a different project or by closing
imc STUDIO, you are prompted to select whether to save the changes.

Minor changes, such as changed size of tool windows, are ignored.
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Saving views

In order to save the current view, select the menu item "Save View (as)":

Ribbon View
View > Save View / Save View as (H / hj') Complete
Extra > Save View / Save View as (H / ‘G.) Standard

All settings belonging to the current view are saved. These include the items named above.

0 Note The views are saved with the project

The views are saved with their respective project. When a view is saved, it is necessary for the project to be
saved. The system will notify the user accordingly.

Loading views

In order to load a saved view, select the menu item "View" in the drop-down list of the respective view. Here, all
views available to the project are displayed.

After the selection the view is loaded.

The record of an experiment includes the view in which the experiment was saved. When the experiment is
loaded, the view also loads automatically.

Deleting views

To delete a saved view, select the menu item "Delete View".

Ribbon View
View > Delete View (5 ) Complete
Extra > Delete View (G) Standard

In the dialog which then opens, select the view to delete from the drop-down list. Confirm your selection by
clicking on "Save project".

Restoring views

Views are not write-protected. They can be restored to their original state. The factory settings come with a
copy of all views created as part of the program installation.

To restore a view from the factory settings, select the menu item "Restore".

Ribbon View
View > Restore () Complete
Extra > Restore () Standard

In the dialog which then opens, select the desired views. They are imported from the factory settings. Conform
your selection by clicking on "OK".
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o» Reference See also

Import of sensors@

Export/import of views [ 1571

Export/import of Setup table descriptions@

Export/import of Setup column descriptions|2r3)
What is saved where? | 12)

7.6.1 Exporting/importing views

When you export the view settings, a variety of project settings are stored in the export file.

Settings Description

Saved views| 155] e table descriptions and column descriptions (these include, for example, additional

columns, such as "metadata columns", "parameter set columns", ...)
(tool window: "Table Descriptions")

e saved complete layouts (tool window: "Layout Repository")

Sensors ¢ user-defined characteristic curves/sensors (tool window: "Sensors")

Export of views, metadata columns, sensors, ...

By means of the menu item "Import/Export", you can export the view settings:

Ribbon View
Project > Import/Export (E«E}) Complete
Extra > Import/Export (QB) Standard

e Choose option "Export" and then the list item "Export views, meta data columns, sensors, ..."
e Choose an appropriate file name and path for the view settings file

o Note Save the view beforehand

Save the view beforehand if you have made any changes (see "Viewsﬁscﬁ”).

Import of views, metadata columns, ...

Using the menu item "Import/Export", you can import the view settings to the current project:

Ribbon View
Project > Import/Export (QB) Complete
Extra > Import/Export (E«E}) Standard

e Choose option "Import" and then the list item "Import views, meta data columns, ..."
¢ In the file selection dialog, selected the saved view settings file
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Thereafter you will see a dialog allowing you to import either all or individual view settings.

Import Wiew settings

Which Yiew settings should be imported?

Selected Mame Owerwrite?
W = My _View
v = Layouts
W Ol Complete lavouts
Analo els

Module statiskic
Triggets
‘Wariables
> Pages
» Elements
~ Views
<Default=
Standard
Cormpact
Complete

Replace all items selected [0]4 Cancel

Entries having colored shading already exist in the current project. In this example, the complete layout "New
Page" is not yet present there.

Checkbox Description
Selected (left) Check this box if you wish to import the element.
Overwrite? (right) Check this box if the element in the project is to be overwritten without any confirmation

prompt. If the box is not check-marked, a prompt appears to inquire the name for the
element to be imported. (Unless "Replace all items selected" is check-marked.)

Replace all items selected Corresponds to "Overwrite?" for all entries: Check this box if you want to replace all
elements without any confirmation prompt.

You can select the following elements:

Element Description

Layouts All these elements belong to the Setup pages. Saved pages and saved designs, which can be
displayed on the pages. For more information on the complete layouts, see the chapter:
"Table Description and Complete Layout! 274",

Views Her you find the imc STUDIO-views. The views [ 155) apply for all components of imc STUDIO.
0 Note New functions can be overwritten

Be aware that when making replacements, new functions may be lost if you import old views/columns.
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Importing defined additional columns

An additional prompt appears if
e discrepancies between existing Setup columns were detected or
e the file contains additional columns.

Irmport Calurmns

Which columns should be imported?
Import | Mame Owerwrite?

k| + Project
W My _Meta

| Select all

Deselect all ok

Select which columns to import and/or any to replace.

If the column already exists, a checkbox appears under "Overwrite?". If the box is not check-marked, the column
is automatically renamed. You can edit the name afterward. For more information, see the chapter: "Creating
and confiquring additional columns!2st".

P Reference See also

° anortofsensorsfg§

e Export/import of Setup table descriptions@

e Export/import of Setup column descriptions|2r3)

7.6.2 Customize ribbon menu

In order to provide quick access to the most important functions, you can customize the menu ribbon. The menu
ribbon usually consists of multiple filecards (pages, panes) and multiple groups. The groups contain the menu
actions. You can move or delete existing menu actions, or add new ones. Additionally, you are able to create
your own custom groups and pages.

Each view has its own menu ribbon configuration. You can modify these configuration and save them along with
the associated views.

In order to modify the menu ribbon, open the dialog: "Customize Ribbon".

Ribbon View

View > Customize Ribbon Menu (@) Complete

If this button is not present in your view, the dialog can also be opened by clicking on the corresponding symbol (
@) in the menu bar (top right).
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imc STUDIO - Customize Ribbons x

[~aption % |Desciption | | ~aptien 000000 JkenaEe |
=t = v |Mainpages =
i/ About v Home
i Absalute Time Sets connected cu.., ¥ Experiment
= | Add New Script Adds a new script. | — B Mew Large icon
[HH | Add Row Adds a row to the.., il Open Large icon
2. Administration Configuratizn and... H save Large icon
ﬁ AFDX k2 saveas Large icon
£ Apply Applies the config.. > Device contral
ARINC P Assistants
As Graphics Saves the current... > Sequencer
lﬂ As Panel Page Saves the current... > User adrinistration
As PDF Saves the current... o > Edit
Automaticn Browses to the Au.. » Project
& CAM Starts assistant fo... > Exctra
= CAMSAS > Wiew
£z Check Checks and updat... > Setup
(5 Choose Tool Wi..  Opens a dialog fo.., > Panel
&l | Close Closes imc 5TUDIO 5 > Data Processing
[ Apply l l Cancel

In the left-side pane, you find all available menu actions. In the right-side pane, the menu actions belonging to
the currently selected view are shown. The lists may also include actions which may not be visible in the user
interface; e.g., actions only permitted for certain user roles/privileges, or actions which are only activated in
conjunction with special product configurations.

Using the buttons: 'l', you can add new pages (1) or groups (2). To do this, first select the desired location in the
right pane. Using the button: », add the action (3) selected in the left pane at below the current position.

Delete the currently selected action, page or group from the list using the € button.
The buttons # and * are used to change the action's position within the group. The icon-size in the menu

ribbon can be modified in the column at the far right of the right pane, behind the respective action.

o» Reference Personalized menu items

You have the ability to create your own personal menu items. See:
e a command sequence ("User-defined buttons Eﬁ")

e a Setup page as a dialog (property: "Show in Dialog as menu action" - "Properties of pages/complete
layouts [arsl" - Only in imc STUDIO Developer)
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7.7 Information and tips
7.7.1 Data management

imc STUDIO uses a "Database" for saving projects. The database's path can be freely specified (see "Experiments,

Projects and the Database Eﬁ“).

All "Projects"”, "Experiment templates”, "Experiments" and measured data are saved to the database.

The following files are created for a sample project:

(Project: "MyProject", Experiment template: "MyTemplate", Experiment: "MyExp")

MyProject

Project Name

+---config

| MyProject.imcAppSettings
| project.pcf
|

Project properties

\---templates

| MyTemplate.imcStudioTemplate

| StandardTemplate.imcStudioTemplate
|

Experiment templates

|
|
|
|
|
|
|
|
| \---2022-01-18.bak
|
|
\

\---~MyProject
MyProject~001.imcAppSettings PHHECtbaCkUpf”es
---MyExp Experiment Name

+---2022-01-19 14-00-00

| 129977989468984375.ms.1nk
| Chanel Ol.raw

|

+---2022-01-19 15-00-00

| 129977989628330078.ms.1nk
| Chanel Ol.raw

|

Saved measurements (the data structure is set in the
device settings under Storage Eg%)
e *raw: measured data
e * ms.Ink: link to the appropriate experiment
setting

+---config

MyExp.imcStudio
MyExp.Prepare imcStudioArchiv

| |
| |
| | MyExp.Prepare.disconnect
| |

e *.imcStudio: experiment-file

e * Prepare*: Necessary in order to be able to re-
connect with the running measurement

e and additional internal files

Saved experiment (configuration) containing the saved
measurements. See:

: J|r e 129977989468984375.ms e "Data Browser" > "Context menu" > "Load
: : 129977989628330078.ms measurement settingskoz"
e "imc STUDIO (general)": "Options" > "Traceability
of measurements| 132"
\---~MyExp

|
| \---2022-01-19.bak

| MyExp~001.imcStudio
| MyExp~002.imcStudio
|

Experiment's backup files

\---Meta

Own files|113] for the experiment, such as metadata,

imc FAMOS-sequences, info-files

o Note

Please note that not all files are listed here. For the internal administration of the database, several internal

files are necessary.

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 161



Information and tips

Chapter 7

7.7.2 What is saved where?

Every setting, option and parameter is saved. Some are saved with the loaded experiment, some with the
project and others with the program. Below is a list of the important areas and where they are saved.

Legend:
Appl:  Application Seq: Sequencer Tab.d: Table description
Proj: Project Exp: Experiment File: File system
Name Description Appl Proj Seq Exp View Tab.d File
Files such as
. characteristic curves for
Supplemental files Exp

device/
imc Inline FAMOS

Selected device

Exp

Known devices

Connected sensors

Default values

Setup pre-set values

Repository (Automation)

Repository (Panel)

Sequencer

Sequence table in the
Sequencer

Sequencer-Events
(Sequencer)

Events which apply to
the loaded experiment

Sequencer-Events
(Experiment)

Events which apply to
the loaded experiment

Exp

Tl

Sequencer-Events (Project)

Events which apply to
all of the project's
experiments

Proj

User Administration

Defined users

Access rights

Privileges of user roles

Show tabs
(Panel-Fullscreen)

Visibility of the
checkbox "Show tabs"
in the Panel-Fullscreen

Options (experiment)

Options (project)

Options (application)

Views

window arrangements,
menus, layouts, ...

Proj

B
H
B
-
-~

Menu ribbon
(customizing)

Which button appears
where
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Name

Description Appl

View Tab.d File

Quick access toolbar

Which button appears
where

Column arrangement

What columns are
displayed where

User defined buttons
(collection)

What buttons exist and
their significance

View

User defined buttons
(customizing)

Which button appears
where

Table descriptions

Aggregation of the
normal and additional
columns

Normal columns

What columns exist and
their significance

Additional columns

What columns exist and
their significance

Complete layouts

Completely designed
pages

-
- [

7.7.3 Backup Copies — Data security mechanism for experiments

Each time the imc STUDIO experiment is saved, a backup copy of the previous "save-state" is also recorded. The

following data storage depth arrangements are implemented:
e Per each calendar day, a maximum of the last 10 versions is saved.

e A maximum of 5 calendar days are saved.

e From the 3rd and previous calendar days, only the respective last version is saved.

Storage location - Backup-folder

The backup copies are located in a backup-folder within the Experiment-folder. There you will find a folder
whose name has a prefixed tilde-character: "~<ExperimentName>". E.g. "~Experiment_001".

0 Note

The Backup-folder is hidden

This Backup-folder is hidden. However, it is possible to enter its path into the address bar of the Windows
Explorer in order to open the folder. Or, you can have the hidden folders displayed.
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The Backup-folder contains one associated sub-folder for each work day: e.g. 2018-05-17.bak, 2018-05-
16.bak, ...

These each contain the most recent saved states of the experiment. Below is an example with three and four
saved versions.
MyExperiment\config\~*MyExperiment\2018-05-16.bak\
MyExperiment~001.imcStudio
MyExperiment~002.imcStudio
MyExperiment~003.imcStudio
MyExperiment\config\~*MyExperiment\2018-05-17.bak\
MyExperiment~001.imcStudio
MyExperiment~002.imcStudio
MyExperiment~003.imcStudio
MyExperiment~004.imcStudio

Restoring a backup version

To restore a saved version, import the .imcStudio-file via the Proiect-dialogﬁsﬁ. First copy the file, for instance,
to the Desktop, and rename it in a convenient way, e.g. MyExperiment~004.imcStudio ->
MyExperiment.imcStudio.

o Note Overwriting during import deletes the backups

Be aware that upon importing, the original experiment is overwritten if you give it exactly the same name.
All additional backups are also deleted in consequence.
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7.7.4 Guardian

Along with imc STUDIO, two system services are also installed: Guardian and WatchDog. These two services start
upon starting the system.

WatchDog (GuardianWDService)

The WatchDog has the sole purpose starting the Guardian if it is not already running.

Guardian (GuardianService)

The Guardian handles a variety of tasks.

Task Description

Preparing the database for The Data Browser displays the results of any measurements performed. When a

imc STUDIO measurement is run, the system informs imc STUDIO that a new measurement needs to be
displayed. However, if any additional data sets are added at a later point in time, e.g. by
means of a imc FAMOS-sequence, then the program needs to be notified of this. The
Guardian monitors the folder and informs the program about every file which has been
added. In consequence, these files are also available to you in the Data Browser.

Deleting elements from the The Guardian handles the deletion of elements from the database, e.g. measurements or

database whole experiments. For this purpose, imc STUDIO creates a ".deleteMe"-file in the
respective folder. Subsequently the Guardian deletes the folder and its contents once the
system is ready to do so.

Example: Interval data saving with a limited measurement count is activated. In the
measurement folders to be deleted, imc STUDIO creates a ".deleteMe"-file. The Guardian
deletes the measurement as soon as the system give clearance to delete it, for instance, as
soon as the measurement is no longer loaded.

0 Note Unable to establish a connection with the Guardian process

imc STUDIO always monitors the service's accessibility so that you will be notified in case the Guardian is no
longer running, or even if it had not started. If the Guardian is unable to respond for any reason, a
corresponding message is posted in the logbook: "Unable to establish a connection with the Guardian
process."

If the Guardian becomes accessible again at a later point in time, you receive an additional message: "The
connection with the Guardian process has been restored."

Closing services

In some cases, the services are not desired and need to be closed. In this case, please first close the WatchDog-
service and subsequently the Guardian-service. Be aware that the Guardian's tasks will no longer be performed;
e.g. any interval limitation will no longer be applied.

Versionen

There is a separate Guardian and a separate WatchDog for the 64-bit version. In case of parallel installation with
a Version 5 system, two services are running. The 64-bit variant has the suffix "V2".
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7.8 Placeholders

In imc STUDIO, you can use placeholders at various positions, which are automatically recognized and resolved.

With the help of placeholders, you can, for example, record a parameter set in the current experiment folder
without knowing the path, or also display the variable's value in a text.

Placeholders can be used both in some commands as well as with Widgets 208, A list of all known placeholders is
presented in the section "list of placeholders 71"

Placeholders are offered where the placeholder symbol ("'!i:') is displayed. Not all placeholders can be used at all

positions. To obtain a list of available placeholders, click the left mouse button over the placeholder symbol (‘gﬁ

)

| [ Export parameters

File forrmat: |F‘arameter set filas (%, cov) =
File: | -
ol
. Save File ... -

File cormment: l:

VARS

I¥Y3TEN

DATABASE
Mapping DATABASES -

Measurement PROJECT
FPEQJECTS
Crernerite exis EXPERIMENT

[] Show expart EXPERIMENTS

[ oK ] [ Cancel

List of available placeholders for the comand "Export parameters"

Along with clicking the mouse over the placeholder symbol, there are other possibilities in the input box for
having the list of available placeholders displayed:

e by means of the key combination CTRL + Space
e by means of the context menu (right mouse button)
e in the context menu by means of the item "Input Assistance"
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Save File ...

Windowes Environment Wariables 3

Wariable k Walue
Yariahle - Walue Path
Swstern 3

Database 3

Project 3

Experirment ]
Measurernent 3

Setup 0L

? Input Assistance Chrl+5pace

Input box context menu

There is also the possibility of entering the desired placeholder entirely manually; however, it is not possible to

see whether the placeholder is supported at this location.

In the next sections, the following information is available:
e Listing and description| 7] of known placeholders

. Formatting@ of the placeholders
e Environment variables of the OS/1ss| supported by imc STUDIO

7.8.1 List of placeholders

The following placeholders are described in this section:
e CONTROL/ ]
o DATABASE/DATABASES | sl
e EXPERIMENT/EXPERIMENTS 70l
o MEASUREMENT /7]
o MEASUREMENTS/174]
e PROJECT/PROJECTS! 16|
e SELCONTROL/ sl
o SYSTEM |10l

e VAR/VARS|s1]
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7.8.1.1 CONTROL

These placeholders are only available for Widgets.

Name Context menu Description

Unit of the current Widget, corresponding to the box
UNIT Control - Unit Unit in the Properties-dialog. If there is no Unit, or if it is
empty, the unit of the linked variable is adopted.

Title of the current Widget, corresponding to the box

TITLE Control - Title Title in the Properties-dialog
VALUE Control - Value Current va-lue of the variable, which is linked with the
current Widget.
c) Example

The following example illustrates what the three placeholders mean.

Properties

o=l4) | = %

w General

> Tite Temperature
" ariable Temperature
Lt *C

White protected | On
5 Behaviour
» Scale

Properties of a Widget
In this example, the placeholders listed above have the following values:
e <CONTROL.UNIT>="°C
o <CONTROL.TITLE> = Temperature
e <CONTROL.VALUE> =25

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

© 2023 imc Test & Measurement GmbH
Page 168



Placeholders Chapter 7

7.8.1.2 DATABASE/DATABASES

This placeholder is available everywhere where filepaths are needed, e.g. for export and import commands.

Name Context menu Description
NAME Database - Name Name of the database (= name of the database folder)
PATH Database - Path Path to the DB folder

Here, the entries are used which are entered in the Global Options.

o Note

The placeholder DATABASE always pertains to the current project database. If you wish to use the

placeholder with another database, the placeholder DATABASES must be used, e.g.:
<DATABASES["Another_Database"].PATH>

The workings of the two placeholders is illustrated by the following to examples.

J Example 1
The first example pertains to the unchanged imc STUDIO default settings, here under Windows 10:
i Options - B ¥
¥ : Panel i General options o
- Ll Database folder C:yUsers',Public’, Documents DB
General options
MNavigation
Pansl Widgets i iDL e L
¥ : Project Management Database folder
General options Folder in which all data will be saved
HDD settings
Measurement storage area

Default database path under Windows 10
e <DATABASE.NAME> = DB

e <DATABASE.PATH> = C:\Users\Public\Documents\DB
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J Example 2
The second example shows the resolved placeholders when the database path is changed:
i Options E—
¥ : Panel & General options 7
; k-l Database falder C:\Users' admin_user',Desktop’,My_DB
General options
MNavigation
Panel Widgets | HDD settings
¥ : Project Management Database folder
General options Faolder in which all data will be saved
HDD settings

Measurement storage area

Changed database path
e <DATABASE.NAME>= My_DB

e <DATABASE.PATH> = C:\Users\admin_user\Desktop\My_DB

To obtain the same values by using the placeholder DATABASES, the call must be structured as follows:
e <DATABASES["My_DB"].NAME>= My _DB

e <DATABASES["My_DB"].PATH> = C:\Users\admin_user\Desktop\My_DB

7.8.1.3 EXPERIMENT/EXPERIMENTS

Name Context menu Description

CFG Experiment - Configuration Path to the configuration folder ("config" folder) of the
path experiment

NAME Experiment - Name Name of experiment

PATH Experiment - Path Path to the experiment's saving folder

SETTINGS Experiment - Configuration file Experiment file including path (*.imcStudio)

o Note

The placeholder EXPERIMENT always pertains to the current experiment. If you wish to use the placeholder
with another experiment, the placeholder EXPERIMENTS must be used, e.g.:
<EXPERIMENTS["Another_Experiment"].PATH>
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J Example
The example is based on unchanged imc STUDIO default settings, here under Windows 10:
i Options - B ¥
¥ : Panel i General options o
- Ll Database folder C:yUsers',Public’, Documents DB
General options
MNavigation
Pansl Widgets i iDL e L
¥ : Project Management Database folder

General options Folder in which all daka wil be saved

HDD settings

Measurement storage area

Default database path under Windows 10
The project's name is StandardProject, the experiment is called My_Experiment.
With these settings, the placeholders listed above have the following values:

Input Result

<EXPERIMENT.CFG> C:\Users\Public\Documents\DB\StandardProject\My_Experiment\config

<EXPERIMENT.NAME> My_Experiment

<EXPERIMENT.PATH> C:\Users\Public\Documents\DB\StandardProject\My_Experiment

<EXPERIMENT.SETTINGS> C:
\Users\Public\Documents\DB\StandardProject\My_Experiment\config\My_Experiment.
imcStudio

To obtain the same values by using the placeholder "EXPERIMENTS", the call must be structured as follows:
Input Result

<EXPERIMENTS["My_Experiment"].CFG>

C:\Users\Public\Documents\DB\StandardProject\My_Experiment\config

<EXPERIMENTS["My_Experiment"].NAME>

My_Experiment

<EXPERIMENTS["My_Experiment"].PATH>

C:\Users\Public\Documents\DB\StandardProject\My_Experiment

<EXPERIMENTS["My_Experiment"].SETTINGS>

C:
\Users\Public\Documents\DB\StandardProject\My_Experiment\config\My_Experiment.
imcStudio
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0 Note Deviating System Behavior

Deviating system behavior in absence of the component: imc STUDIO Project Management:

If the component imc STUDIO Project Management is deactivated, no database is used to manage the
experiments jointly. For this reason, the placeholder returns different results.

Name Context menu Description
CFG - Not supported.
NAME - Not supported.
PATH Experiment - Path Path to the storage directory of the configuration file
".imcStudio"/".imcExp"
SETTINGS - Not supported.
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7.8.1.4 MEASUREMENT

With this placeholder, you can access properties and metadata belonging to a saved measurement, such as the

directory path, or metadata saved along with the measurement.

Name

Context menu Description

saL

Measurement SQL Access to data of a saved measurement

The placeholder reads properties and metadata belonging to the saved measurements. For this purpose,
commands in the database language SQL are used. When the placeholder is entered, an assistant opens
automatically, which handles the entering of the SQL command.

Columns

Condition

AlterationTime
CreationTime
Mame

Name Equals Measurement#1

SELECT 'Path' FROM [Measurement] WHERE [Name] = 'Measurement#1'

MEASUREMENT.SQL-Assistant

In the assistant, there is a choice among various columns, which can be associated with a condition:

Parameter

Description

Columns

Here, all available properties and metadata are displayed. Select the desired property;
multi-selection is possible using the CTRL-key. In the default case, where there is no
additional export of data, you can select among the following properties:

e the last time the measurement was modified (AlterationTime),

e the time the measurement was created (CreationTime),

e the measurement's directory path (Path) and

e the measurement's name (Name). This always returns the fixed name.

If any metadata with the measurement were saved, they are listed here.

Condition

Here you specify which measurement's selected properties and metadata you wish to see.
For example, in order to always see the metadata belonging to measurement #1, proceed as
follows:

e Click on the Q , Which causes the condition to appear

e Next, click on "AlterationTime" and select "Name".

e Subsequently, select "Measurement#1" from the selection list behind "equals".

If the condition is left empty, the properties/metadata of all measurements are displayed in
succession (separated by ',").

0 Note

Columns and Condition

In the Columns, select the properties/metadata, which you wish to display. In the Condition, specify which
measurement's properties/metadata you wish to use.

U) Example

The selection made in the image above returns the directory path of the measurement which is currently
designated as #1 (in the Data Browser).
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7.8.1.5 MEASUREMENTS

With this placeholder, you can get the path or name of a measurement; e.g. the folder path to the last saved
measurement.

Name Context menu Description
PATH Measurement - path Returns a measurement's folder path
NAME Measurement - name Returns a measurement's name

The following MEASUREMENTS-placeholders are available:

Placeholder Description

<MEASUREMENTS["MEASUREMENT#LAST"].PATH>

Returns the data storage path to the measurement last saved.

<MEASUREMENTS["MEASUREMENT#LAST"].NAME>

Returns the name of the measurement last saved.

<MEASUREMENTS["MEASUREMENT#<Measurement number>"].PATH>

Returns the data storage path of the measurement having the respective measurement
number; e.g., you can select a measurement in the Data Browser. For example, it can be
assigned the number "1". You now have the ability to find the path to this measurement by
means of the placeholder.

<MEASUREMENTS["MEASUREMENT#<Measurement number>"].NAME>

Returns the name of the measurement having the respective measurement number. For an
example, see "PATH".

<MEASUREMENTS["<Measurement name>"].PATH>

Returns the data storage path of the measurement having the respective name.

Currently, you can't obtain the placeholder via the Placeholder-symbol, since there is no input support. Instead,
use the context menu. In this menu, under "Measurement" there are various examples which you can select.
Subsequently, you can modify the text according to your requirements.
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-

Yariable

All Variables
Systermn
Database
Froject

Experiment

YWifindowes Environment Wariables »

heazurerment

b sau

Setup S0L
Page
Armount of Panel pages

Caon

| Path  » |

Last bdeasurement

» Mame »

MEASURERMEMNTH
2M9-07-0312-05-59

Creating the placeholder via the context menu

Source location:

imc STUDIC variable

Toime FAMOS  From imec FAMOS  Options
Transfer vanable ta imc FAMOS

Current measurement [ CurrentMeasurement

imc FAMOS variable

<MEASUREMEMTS["MEASUREMENT #Last"].FATH= = @& Path

Example: Transferring the data storage path to imc FAMOS

o» Reference

The last measurement

More detailed information on the "last measurement" is presented in the chapter:

"Storage options and directory structure" > "The last measurement Phe
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7.8.1.6 PAGE

This placeholder is only available for the Panel.

Name Context menu Description
NUMBER Page - Number Number of the current Panel page
VARS Page - Variables All variables which are linked with at least one Widget on
the current page
t) Example
In the Panel, the following pages are generated:
e Start
e Meas
e Report

Start | Meas | Repork

Existing pages in the Panel

For instance, if the placeholder is used on the page Start, then <PAGE.NUMBER> = 1, on the page Report,

<PAGE.NUMBER> = 3.

If, for instance, a curve window is linked with Channel_001 on the page Start and a standard meter is linked
with the user-defined variable Test, then <PAGE.VARS> = Channel_001,Test.

7.8.1.7 PANEL

This placeholder is only available for the Panel.

Name Context menu Description
PAGECOUNT Amount of Panel pages Total number of pages in the Panel
t) Example
In the Panel, the following pages are generated:
e Start
e Meas
e Report

In which case, <PANEL.PAGECOUNT> = 3.

7.8.1.8 PROJECT/PROJECTS

Name Context menu Description

CFG Project - Configuration path Path to the project's configuration folder (config folder)
NAME Project - Name Name of the project

PATH Project - Path Path to the project's saving folder

SETTINGS Project - Configuration file Settings for the project (*.imcAppSettings file)
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o Note

The placeholder PROJECT always pertains to the current project. If you wish to use the placeholder with
another experiment, the placeholder PROJECTS must be used, e.g.: <PROJECTS["Another_Project"].PATH>

J Example
This example is based on unchanged imc STUDIO, default settings, here under Windows 10:
#¥ Options - o X
¥ : Panel A General options ~
. L Database folder C:Users',Publict Documents',DB
General opticns
Mavigation
Panel Widgets i R R

¥ : Project Management Database folder

General options Folder in which all daka wil be saved

HDD settings

Measurement storage area o

Default database path under Windows 10
The project's name is StandardProject.

With these settings, the placeholders listed above have the following values:

Input Result

<PROJECT.CFG> C:\Users\Public\Documents\DB\StandardProject\config
<PROJECT.NAME> StandardProject

<PROJECT.PATH> C:\Users\Public\Documents\DB\StandardProject
<PROJECT.SETTINGS> C:

\Users\Public\Documents\DB\StandardProject\config\StandardProject.imcAppSettings

To obtain the same values using the placeholder PROJECTS, the call must be structured as follows:

Input Result

<PROJECTS["StandardProject"].CFG>

C:\Users\Public\Documents\DB\StandardProject\config

<PROJECTS["StandardProject"].NAME>

StandardProject

<PROJECTS["StandardProject"].PATH>

C:\Users\Public\Documents\DB\StandardProject

<PROJECTS["StandardProject"].SETTINGS>

C:
\Users\Public\Documents\DB\StandardProject\config\StandardProject.imcAppSettings
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7.8.1.9 SELCONTROL

This placeholder is only available for the Panel.

Name Context menu Description
VARS Variables of the selected control List of all variables linked with the selected Widget
o Example

A curve window is linked with the following channels:
e Channel_001
e Channel 002
e Channel_003
In which case, <SELCONTROL.VARS> = Channel_001,Channel_002,Channel_003.
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7.8.1.10 SETUP

By means of this placeholder, you can access data from the Setup.

Name Context menu Description

saL Setup SQL Access to current data from the Setup

The placeholder reads current parameter values from the Setup. Therefor, commands expressed in the SQL
database language are used. When entering the placeholder, a wizard is automatically opened, which handles
making the entries for the SQL command:

Tables Columns Condition
Analog and digital channels Resulting sampling rate iAnd
Analog channels Resulting sampling time Channel name Equals Chan
AppMod block parameters Sample count
Channels Sampling & Filtering
Channels (Balance, Shunt c
Current time Sampling speed
Dependencies Sampling time
Devices Save (device)
Digital channels Save (PC)
Diskstart configurations Saved events (PC)
Experiment Scaling factor
Ewrmarimmnnt antinne el
SELECT 'SampleRate’ FROM [Channels] WHERE [eChannelName] = 'Channel_001°

SETUP.SQL wizard

The wizard displays the following columns:

Parameter Description

Tables Here all table descriptions are listed, select the one desired. In order for the "SETUP"-
placeholder to be able to get the current values from the Setup, it must query the table
description. For more details on table descriptions and Setup pages, please observe the
reference below.

Columns Once your table description has been selected, all associated columns (parameters) which
are available appear here. Select the parameter desired; it is also possible to select multiple
parameters by using the CTRL-key.

Condition Specify any condition here, for example a particular channel name, if desired. If the
condition is left empty, all values belonging to the selected column, e.g. the sampling rates
of all channels, are displayed.

,:) Example

The selection which was made in the picture above returns the sampling rate of the channel "Channel_001"
as a text string, e.g. "100 Hz". If the condition which had been entered is deleted, the full amount of
sampling rates would be returned as an enumeration, e.g. "100 Hz, 1 kHz, 100 Hz,100 Hz, 1 kHz, , ,100

Hz, ...". Elements which do not possess any sampling rate, return an empty element (", ,").

o Reference

Information on the relationship between table descriptions, complete layouts and Setup pages is provided
in the section"Table description and complete Iayout@ﬁ".
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Since metadata such as entries on the pages "Documentation", "Annotation before measurement" and
"Annotation after measurement" belong to the Setup, these can also be displayed in the Panel or used in
commands by this means.

0 Note

The placeholder reads by the SQL command always the current value from the Setup, i.e. the value is
updated as soon as any change is made in the Setup.

7.8.1.11 SYSTEM

This placeholder enables the current date and the system's time to be used.

Name Context menu Description
DATE System - Date - Standard The operating system's current date. Format M/d/yyyy
for English (USA) operating systems
System - Date - Path suitable The operating system's current date, format yyyy-MM-
dd
TIME System - Time - Standard The operating system's current time, format hh:mm for

English (USA) operating systems

System - Time - Path suitable The operating system's current time, format hh-mm-ss

Explanations of the formatting of the date /s and the time 15l are provided in the section Formatting@.

J Example

Supposing the time June 14th, 2011, 2:30 p.m. is set in the (English(USA)) operating system. Then the two
placeholders return in their default formatting:

e <SYSTEM.DATE> = 6/14/2011
o <SYSTEM.TIME> = 2:30 PM
The remaining formatting options are described in the section Formatting@.
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7.8.1.12 VAR/VARS

Name Context menu Description

COMMENT Variable - Comment Comment on the variable, e.g. the channel comment

FILE Variable - File File, in which the variable is saved

NAME Variable - Name Name of the variable

PATH Variable - Path Path in which the VARS.FILE is saved

PROPS Variable - Properties Several variable properties, e.g. category or metadata,
which have been written into channel data.

UNIT see YUNIT see YUNIT

VALUE Variable - Value Current value of the variable, of a channel or a bit

XUNIT Variable - X-unit X - unit of the variable, e.g. s for seconds

YUNIT Variable - Y-unit Y - unit of the variable

YUNIT2 Variable - Y-unit2 Y-unit of the 2nd component (only relevant with complex
data sets)

ZUNIT Variable - Z-Unit Z - unit of the variable

The placeholder VAR always refers to the variable which is linked with the Widget. If you wish to access a
different variable via the placeholder, the placeholder VARS is to be used, e.g.: <VARS["myVariable"].PATH>.
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) Example
o

A vibration in "u eps" is measured over time (seconds). In imc Online FAMOQOS, an FFT of the input signal is
performed.

The resulting virtual channel is saved together with the measurement channel on the PC.
Data storage settings:
e Path: C:\Users\Public\Documents\DB\StandardProject\My_Experiment
e Storage interval: End of measurement
The virtual channel's name in this example is "myFFT" and the comment is called "Result of FFT".
Thus, the placeholders listed above are resolved after the first measurement as follows:

Input Result

<VARS Result of FFT

["myFFT"].COMMENT>

<VARS["myFFT"].FILE> myFFT.RAW

<VARS["myFFT"].NAME> myFFT

<VARS["myFFT"].PATH> C:\Users\Public\Documents\DB\StandardProject\My_Experiment\2019-12-18 09-37-14
<VARS["myFFT"].UNIT> W eps

<VARS["myFFT"].XUNIT> S

<VARS["myFFT"].YUNIT> W eps

<VARS["myFFT"].ZUNIT> Hz

<VARS["myFFT"].VALUE> is resolved, however in this example (FFT-calculation), it does not return a
sensible value. Notes on formatting the placeholder VALUE are found under "Formatting - VALUEeal".

7.8.2 Formatting

With some placeholders, you have the possibility of specifying the formatting desired. The various formatting
options are described as examples.

Usually, manual entry of the formatting string is necessary. The placeholder "VALUE" offers you support in
making entries.
A formatting is possible with the following placeholders:
o PAGE.NUMBER/PANEL.PAGECOUNT +e2!
SYSTEM.DATE s3]
SYSTEM.TIME [1ss]
VALUE/ 1ed

7.8.2.1 PAGE.NUMBER/PANEL.PAGECOUNT

The placeholders PAGE.NUMBER and PANEL.PAGECOUNT are integers where the amount of digits can be set.

If, for instance, <PANEL.PAGECOUNT> has the value 3, then this value may be outputted as follows:
e <PANEL.PAGECOUNT("00")> =03
e <PANEL.PAGECOUNT("000")> =003

These formatting strings can be used for <PAGE.NUMBER> in the same way.
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7.8.2.2 SYSTEM.DATE

In the formatting string for the date, the following components can be used:
e dor dd = current date

e M or MM = current month
® yy or yyyy = current year

e Separatore.g. ', "', ",

0 Note

To use the placeholder when specifying the path as a string, use the separator "-". This character is allowed
as a special character in all languages in pathnames.

G/ Example

With the example of the date July 14th, 2019 (operating system English (USA)), the use of the formatting
string is illustrated.

e <SYSTEM.DATE> = 7/14/2019
<SYSTEM.DATE("yyyy-MM-dd")> = 2019-07-14
<SYSTEM.DATE("yy-M-d")> = 19-7-14
<SYSTEM.DATE("dd_MM_yy")> = 14_07_18

7.8.2.3 SYSTEM.TIME

In the formatting string for the time, the following components can be used:
e h or hh = current hour; 12h
e Hor HH = current hour; 24h

e m or mm = current minute
® s orss = current seconds

e Separatore.g.'', "', -,

o Note

To use the placeholder when specifying the path as a string, use the separator "-". This character is allowed
as a special character in all languages in pathnames.

» Example
Y

With the example of the time 1:05:03 p.m. (operating system English (USA)), the use of the formatting
string is illustrated.

<SYSTEM.TIME> = 1:05
<SYSTEM.TIME("hh-mm-ss")> = 01-05-03
<SYSTEM.TIME("h-m-s")> = 1-5-3
<SYSTEM.TIME("HH_mm_ss")> = 13_05_03
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7.8.2.4 VALUE

Formatting for VALUE can either be entered by means of the input assistance (see figure below) or manually.

<CONTROL . VALTUE>

3.141592a/53555

Mo formatting

Currency
Decimal i,
Exponential
General

Hexadecimal
Hexadecimal

( lorg)
[short)

MNumerical
MNumerical

FPercent
FPercent

MNumerical

{ Long)

[short)
Cance

{ Long)

Input assistant for the formatting

Y

The various formatting possibilities are explained in the following table on the basis of the variable
pi=3.1415926535. The amount of digits before and after the decimal specified here can be replaced with any

desired integer amount.

Description Input assistant Manual Output
No formatting No formatting <VARS.["pi"].VALUE> 3.14159
<VARS.["pi"].VALUE("f2")>
Fixed point, 2 decimal digits Numeric 3.14
<VARS.["pi"].VALUE("0.00")>
Fixed point, 1 decimal digit Numeric Short <VARS.["pi"].VALUE("0.0")> 3.1
Fixed point, 6 decimal digits Numeric Long <VARS.["pi"].VALUE("0.000000")> 3.141593
Float'.ng point, exponential notation, Exponential <VARS.["pi"].VALUE("e2")> 3.14e+000
2 decimal digits
Fixed point, 2 decimal digits, <VARS.["pi"].VALUE("+#.##; -# ##")> +3.14
always output sign
Fixed point, 2 integer digits,
1 decimal digit, always output sign, <VARS.["pi"].VALUE("+00.0;-00.0")> +3.14
no output of significant zeroes
space before positive values, <VARS.["pi"].VALUE(" 0.00;-0.00")> 3.14
-" before negative values
General General <VARS.["pi"].VALUE("g")> 3.1415926535
Fixed point, 4 decimal digits Decimal <VARS.["pi"].VALUE("0.0000")> 3.142
Hexadecimal Short  <VARS.["pi"].VALUE("x4")> 0003
Hexadecimal
Hexadecimal Long <VARS.["pi"].VALUE("x8")> 0003
Currency Currency <VARS.["pi"].VALUE("c2")> 3.14
Percent <VARS.["pi"].VALUE("0.0%")> 314%
Percent
Percent Long <VARS.["pi"].VALUE("0.00%")> 314.16%

Instead of the decimal point comma can also be used. Then, the comma is displayed in the output, e,g,:
e <VARS.["pi"].VALUE("0,00")> = 3,14
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With integer values, formatting is also possible. For instance, if a variable "amount" has the instantaneous value
4, then this value can be outputted also as 04, 004, etc.:

e <VARS.["amount"].VALUE("00")> = 04
e <VARS.["amount"].VALUE("000")> = 004

7.8.3 Environment variables of the OS

In imc STUDIO it is also possible to access the operating system's environment variables.

Tips on use:
e Set the variable to be resolved in angle brackets with percent symbols,
as follows: <%USERNAME%>
e Observe capitalization. The variable must be spelled exactly as it is spelled by the operating system, e.g.
ProgramData, HOMEDRIVE or windir.
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8 Setup - Device (general)

Setup is the imc STUDIO component for uniform configuration and control of imc measurement devices.

Chapter overview

Synopsis Section

Which devices are supported? e Device Overview | 187)

Getting familiar with concepts concerning system operation e QOperation | 251)

What steps are necessary for performing a measurement? e Performing a measurement: Procedure| 241
What actions are available? .
e Ribbon|1ss

Applying characteristic curves and pre-made configurationsto e Sensors| 230!

a channel
Designing custom columns and user interfaces e Setup-Layout 27
e Creating and configuring additional columns| 25t
o» Reference Configuring the device and measurement

With the Setup pages , you can configure one or more measurement quickly and easily.

The extensive data saving, triggering and real-time functions are organized clearly for every device. The
measurement parameters can be set individually for each channel. The measured data can be saved
separately for each channel. Measurement channels can be monitored continually and only start recording
upon the occurrence of specified events.

See: "Setup pages - Configuring device [2ssl"

o Note

If the documentation mentions a device, the comments apply similarly to other devices as well. All
screenshots were created using the "Complete" view.
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8.1 Device overview

imc STUDIO connects with the imc measurement devices e.g. via the local area network (LAN). For setup of the

connection, the devices must be pre-configured (see "Setting Up - Connect the device Uﬁ“).

Some of the capabilities discussed in this document only pertain to certain device models. The associated device
groups are indicated at the respective locations. The groups are shown in the following table which can be used
with imc STUDIO.

— not available e standard o optional
CRXT imc CRONOS-XT CRFX imc CRONOSflex CRC imc CRONOScompact
5 0 &
Q = © [
s zg § 22 22l oal Al B2 g 2] 5
LIEICENICE =< < IS =z o9 w w 8 S ] 8 & a
3 2 %z gz $x zE £§ Qg o E E K @ 3
= = =E &2 e AP a9 o -3 -3 o o o o <
» @ o » »n o OO0 VU VO (®) (®) (®) (®) o o w <
Driver package imc DEVICES imc DEVICEcore
Firmware group A B
Device group A4 A5 A6 A7 B10 B11
sn? 13 14 16 19 4120 416
TCP/IP Interface
(MBit/s] 100 100 100 1000 1000 1000
2 2000 2000/ 2000
Sampl.Rate” [kHz] 400 400 u /20007 3000 2000 2000 | 4000 5000
400 400 400
imc STUDIO
. ° ° ° ° — —
Monitor supported
Connections® 4 4 4 4 — -
Data Storage
CF ° ° — — — —
Express Card — — ° = — —
CFast — — — ° — —
use — — ° ° ° ° ° — — —
microSD — — = = — °
Storage on
) ° ° ° ° — —
network drive
Internal hard disk (0)5 = o o o = = o) o) ° _
Synchronization
DCF ° ° ° ° ° — —
IRIG-B — ° ° ° ) ) °
GPS . (®)® ° . ° — °
NTP - ° ° ° ° ° °
PTP — — — — — ° — ° ° — —
Phase offset
; = ° ° ° ° ° °
correction
1 Extend serial number range by four digits (three for imc EOS)
2 Max. aggregate sampling rate (see data sheet)
3 2000 via EtherCAT else 400
4 Number of imc STUDIO Monitor-connections or imc REMOTE (as of 14xxxx) connections
5 not available for imc BUSDAQ-2
6 not available for imc BUSDAQflex-2-S
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8.2 Ribbon

The ribbon of "imc STUDIO Setup".
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8.2.1 Control

Table filter

Menu item

Description

Hide Passive
Channels

The function helps to display only the channels that are relevant. Passive channels are
hidden.

The status of this setting is saved with the experiment. This means it remains activated until
the button is clicked again.

Device Control

Menu item Description
The current configuration is inspected for errors and made available to all plug-ins. For this
purpose, no connection to the device is required.
Process

configuration [100]

There are cases where certain settings are possible to make during operation while not
being actually supported by the respective device type. In such a case, a corresponding
error message will be posted (see documentation on imc STUDIO, chapter "Logbook @%“).

Connect/ 190

imc STUDIO connects itself with all selected measurement devices (normally via LAN).

Pregareh—gﬁ

Changed settings are analyzed and completely imported by the device.

Reconfigu rel1o8]

All settings are analyzed and completely imported by the device.

All active channels are balanced. This applies any settings which have been set on the Setup

Balance| 197
E page "Channel balance".
Start . .
[> —_ The measurement is started for all devices.
measurement| 197
Stop . .
The measurement is stopped for all devices.
measurement| 197 PP

Suspend data
storagemﬁ

If data transfer to storage is activated, it is suspended for all devices.

'.

Resume data
storage 198)

If data transfer to storage is activated, it is resumed for all devices.

%

Disconnect| 1901

imc STUDIO disconnects from all selected measurement devices.

Search for
devices /1991

The device search causes the system to search the network for any suitable devices.
Ultimately, the devices found are listed.

Search for devices

by IP/DNS [200)

Search for devices by a user-defined IP address or DNS name.

I i

3rd Party Device
Management%

Opens the "3rd Party Device Management" to add Third Party Devices to the device list.
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imc WAVE

Menu item Description

m Callbrat%of IEPE Calibrating the microphones before the first measurement
sensors| 202

8.2.1.1 Process configuration

The current configuration is inspected for errors and made available to all plug-ins. Connection to the devices is
not required for this purpose.

0 Note

There are cases where certain settings are possible to make during operation while not being actually
supported by the respective device type. In such a case, a corresponding error message will be posted.

Ribbon View
Home > Process (%) all
Setup-Control > Process (%) Complete

8.2.1.2 Connect and disconnect

imc STUDIO connects itself with/disconnects itself from all selected measurement devices (normally via LAN).

Ribbon View
Home>Connect(a‘>) all
Setup-Control > Connect (e‘)) Complete
Home > Disconnect (am:) all
Setup-Control > Disconnect (c,a,'—) Complete

0 Note

If the measurement device's software version is different than that of the product installation on the PC,
the Firmware Update| es 1 follows next.

Change of the imc measurement device

When connection takes place, the system checks whether the previously registered device and the actually
connected device match. There can be discrepancies when modular systems are connected. If a difference is
detected, the current device setup needs to be determined. Subsequently, the changes are reflected in

imc STUDIO.

"8 s

For devices of the firmware group Al ]
Please note that for this reason it may not be possible to apply the existing experiment settings. For
instance, if the device previously had a bridge amplifier and it was replaced with a temperature amplifier
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0 Note

For devices of the firmware group B 1e7)

For transfer of the configuration from imc CANSASfit- and imc ARGUSfit-modules which are attached to an
imc ARGUSfit unit, the following limitation applies.

The configuration of a module can only be transferred when the following conditions are met:
e same module-type (e.g. ARGFT\UTI-6-SUP to ARGFT\UTI-6-SUP)

e same device family, meaning imc ARGUSfit only to imc ARGUSfit and imc CANSASfit only to
imc CANSASfit

e same scope of functions (e.g. same connection terminal)
The module's hardware revision stated on the plaque does not matter.

When changes are detected, a prompt appears which asks you how to treat the current configuration. You can
discard the configuration or transfer it to the "current, changed" device. In this case, transfer the configuration
to the device.

A module assigning dialog appears. If just a module was added, you do not need to make any changes here. But
if you have replaced a module or if internal hardware has been replaced as part of some servicing work, please
verify the assignment.

g5l Transfer experiment to different devices - device and module mapping a x
Source 4 | Targek
s T_143892_CRFX_400 (5N 143392) T_143592_CRFX_400 (SN 143892) -

Differential amplifier "DCB2-8" (Module 0, Channel 1-8)  Differential amplifier "DCE2-8" (Module 0, Channel 1-8)
Differential amplifier "DCEZ-8" (Module 1, Channel 1-8) Mo assignment

Display wariables Display variables
Ethernet Bits Ethernet Bits
GPS (Maodule 0, Slot 0, Channel 0-260) GPS (Module 0, Slot 0, Channel 0-2600
imc Cnline FAMOS imc Online FAMOS
Process veckor variables Process veckor variables
Wirtual bits Wirkual bits
Yirtual channels Wirkual chanmels
& a4 Cancel

Transferring in the case of a changed device configuration
At left you see the older device and at right the new one.

Below the respective device, you see a list of all of a device's "Modules" and components. What this list contains
depends on the device's hardware configuration. Use the drop-down-list at right to select the appropriate
modules.

The colors:

Green: All of the module's settings can be transferred.

Yellow: Not all of the module's settings can be transferred. For example, the amplifier type may be different.

Please ensure that the target module is able to use the configuration required by the source module. E.g. a
universal amplifier can use some of a temperature amplifier's settings.

Red: This assignment should not be selected.
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What settings are applied:

In principle, all settings are applied, except for the calibration values (taring, bridge balancing, two-point
scaling, ...). Settings which can not be applied are ignored and listed in the log book following the transfer.

Connected while the device is running a measurement

If an attempt is made to establish a connection with a device which is already running a measurement, you can
either connect with the running measurement| 2] or stop the measurement and connect with the device later.

o s

When imc STUDIO establishes a connection with a running measurement, the current settings are discarded
and the running experiment's settings are loaded.

8.2.1.2.1 Disconnect/Connect - with a measurement running

Disconnecting from the device during a running measurement - Disconnection
file

If imc STUDIO is disconnected from the device during a running measurement (without stopping measurement),
then a disconnection file is saved on the PC. This is loaded each time connection with the measurement is

restored. The disconnection file reflects the current state of the experiment at the moment in time the
measurement starts.

After "Disconnect" has been selected, the device resumes the measurement.

o Note No connection restoration without an experiment

If the experiment is deleted form the PC with the disconnection file, then re-connection with the running
measurement is no longer possible.

Re-connecting with the measuring device

Disconnection and re-connection are performed on the same computer. In the meanwhile, imc STUDIO can be
exited (or the computer can be shut down).

Upon re-connecting with a device currently running a measurement, the system checks whether the associated
experiment and the disconnection file are on the PC. Only then is it possible to restore the connection. If the
appropriate files are not found on the PC when re-connecting, the connection procedure is canceled and an
error message is posted.

If re-connection is possible, the original experiment is re-loaded from the disconnection file. Most of the time, a
prompt to save data appears, since the currently loaded experiment will be discarded. (Exception: When no
changes to the current experiment have been detected since disconnection. This is a rather rare case.)

A Warning Measured data are lost under "Current measurement"

Since the experiment is loaded from the disconnection file, the measured data are emptied from "Current
measurement". They are thus no longer available. By contrast, the saved measured data remain available.
See "Measured data and their storage during the disconnection phase".
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0 Note

Re-connection not via the Setup-table
Reconnection with the running measurement is only possible by means of the menu item "Connect". Not,
by contrast, by means of the column "Device controll il".

Special case: another PC
If you start a measurement with PC A, then disconnect it from the device and later connect the device to PC
B, this is only possible if the existing experiment in the database is identical (the disconnection file must also
be copied).
If the project management is deactivated (no database used), the connection can also be re-established on
other PCs on this condition: the experiment and the *.data folder are located on the same path in the PC as
the one from which the measurement was started.

Measured data and their storage during the disconnection phase

As long as imc STUDIO is not connected to the device, it is not possible to view the current measurement data.
Once connection has been restored, saving of data to new files resumes (new measurement folder).

If no gap in the data is detected (data overflow: e.g. RAM buffer duration exceeded), the system reads the RAM-
buffer out. Otherwise, the measured data accruing between disconnection and re-connection are missing and
are not saved. Workaround: Save the measured data additionally in the device.
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Disconnect/Re-connect

RAM-buffer

Current measurement

Saved measured data

Re-connection within the
RAM-buffer duration

RAM-buffer is read out.

The data accruing before
disconnection are joined
and displayed with the
data from the RAM
(disconnected time period)
and with those accruing
after re-connection. No
data loss and no events.

Re-connection within the
RAM-buffer duration

imc STUDIO closed in
interim

RAM-buffer is read out.

The data from the RAM
(disconnected time period)
and those accruing after
re-connection are
displayed.

The data accruing before
disconnection are
discarded.

The data from the RAM
(disconnected time period)
and those accruing after
re-connection are saved in
a new folder.

Thus, the measured data
are saved in two folders,
without any data loss.

e The first folder
contains all data up to
disconnection.

e The second folder
contains all data from
disconnection
onward.

Re-connection after the
RAM-buffer duration

The RAM-buffer is not read out.

Data loss occurs.

Depending on the setting
for "Event count":

e 1:only the data after
re-connection are
displayed, or

e all: the data before
disconnection are
supplemented with a
new event consisting
of the data from after
re-connection.

No data from the
disconnected time period
are present.

Re-connection after the
RAM-buffer duration
imc STUDIO closed in
interim

The RAM-buffer is not read out.

Data loss occurs.

The data accruing after re-
connection are displayed.

The data before re-
connection are discarded.

The data accruing after re-
connection are saved in a
new folder.

Thus, with loss of
measured data, the data
are saved in two folders.

e The first folder
contains all data up to
disconnection.

e The second folder
contains all data from
re-connection
onward.

0 Note

If a measurement is performed in disconnected mode and you establish a connection to the device only
after completion of the measurement, then the measurement data are not in the Data Browser.
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Connecting to a device running a measurement, which was started by a
Diskstart/Autostart procedure

When a Diskstart configuration is generated, an additional disconnection file is saved on the PC. Connection to
the measuring device proceeds in the manner described above for re-connecting.

Editing an experiment created by connecting with a device

When connection to a device running a measurement is successful, the corresponding settings of all imc STUDIO
components are loaded. These can be edited and used for re-configuring the device.

Saving overwrites the experiment

Save the configuration, and thus overwrite the original experiment.

If you re-connect with the measurement at a later time, you automatically re-load the disconnection file. In
consequence, you restore the old state.

8.2.1.2.2 Outage of the network connection

When the network connection between the PC and the device is lost, it often causes data to be lost also. Here,
too, re-connection with the running measurement is performed. But this is to be distinguished from
"Disconnection and re-connection".

o Reference RAM Buffer Duration - Outage of the network connection

For more information on how to avoid loss of measured data and how to restore the connection, see the
chapter: "Setup pages - Configuring device" > "Storage options and directory structure" > "RAM Buffer
Duration - Outage of the network connection "

8.2.1.3 Prepare and Reconfigure

Before first starting the measurement, the configuration must be loaded in the device. The device is initialized
automatically if the configuration in the device is not up-to-date. If the device contains the current configuration,
no initialization is performed.

In order to prepare the device, use one of the two possibilities below:

Action Description
Reconfigure All settings are analyzed and completely imported by the device.
Prepare Changed settings are analyzed and completely imported by the device.

If no changes are detected, the device's configuration is already up-to-date. The actual
preparation process is not carried out in that case. If you wish to have it carried out anyway,
you must run "Reconfiguration".

Ribbon View
Home > Prepare ( %) Complete
Setup-Control > Prepare ( 4},) Complete
Setup-Control > Reconfigure ( \) Complete
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0 Note

e Under some circumstances the action "Process configuration [10!" is automatic executed first, if this had
not been done already.

e For preparation and reconfiguration, the PC must previously have set op a connection to the device (see
"Connect and Disconnect @“).

& rrQ

Question: Why don't | have the buttons "Prepare" and "Reconfigure"?

Answer: These two buttons are only present in the "Complete" view. In most cases, the device does not

need to be manually initialized. It is sufficient for the device to be automatically initialized upon starting the
measurement.

If you need the function anyway, you can either change the view, or add the button to your user interface
(see "Customize Ribbon @“).

Question: What happens when multiple "writers" each try to set their own value during the preparation? For
instance, if a value is set for the DAC via a Widget, and also in imc Online FAMOS in the control command:
"OnlnitAll".

Answer: To prevent signal jumps on a DAC-output channel, then during initialization, the system checks
whether a DAC output channel is initialized in the "OnlInitAll" in the imc Online FAMOS-code. If so, this value
is used and any previously set value from the data pool (e.g. via a Widget) is ignored.

When "preparing" (reconfiguring) imc Online FAMOS wins and the value in the imc STUDIO variable is
overwritten.

Question: The following error message is being posted: "The device has been shut down inaccurate in the
past. Please check the uninterruptible power supply of your device!" What should | do?

Answer: When you shut down the device, it needs a few seconds to power down. During this time, the
device is being powered by the internal UPS. If the UPS is defective, the device can not power down
correctly and shuts down immediately.

Please check whether the device goes off immediately upon tripping the main switch, or only after one
second or longer.

If the device goes off immediately, then presumably the UPS is not working correctly. Please get in touch
with our tech support 6.

P Reference See also:

Executed once at the start: "OnlnitAlllioa"
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8.2.1.4 Balance - All active channels

The system balances all active channels. In the process, any settings appearing on the Setup page "Channel
balance" under "Balance@", e.g. Taring or Bridge, are applied.

Ribbon View
Home > Balance (E) all
Setup-Control > Balance (E) Complete
Panel-Control > Balance (E) Complete

8.2.1.5 Start and Stop measurement

The measurement is started/stopped for all devices.

o Note

e |t may be necessary to carry out the "preparation @“, unless this has already taken place.
e For starting and stopping the measurement, the PC needs to have established a connection with the
device (see "Connect and Disconnect R&“).

Ribbon View
Home > Start ([))) all
Setup-Control > Start ([b) Complete
Home > Stop () all
Setup-Control > Stop () Complete

Additional ways to start/stop a measurement

e via the column "Device controll 1" in the devices-table
e using the Sequencer command "Execute device action". See the example: "Starting measurement|1zs3".

In contrast to the menu items, these actions do not automatically affect all devices. Thus you can stop a device
during measurement, modify it in some way, and restart it, without affecting the other devices. The only other
effect is that from that point in time, measured data are saved in a new folder.

Also, these actions are not performed in synchronization with each other. The devices each either start or stop
separately and as quickly as possible.

Measurement status (running, stopped)

The measurement's status is denoted e.g. by the stop-symbol (if imc STUDIO is connected with the device):

Icon Description

Measurement running (solid red)

Measurement stopped (color depends on the Windows setting)
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You can also see the status in the column "Measurement status" on the "Devices" page:

Home Edit Project Extra View Help Control Configuration AP aY D e
5 = ] :
;__,j J ] l l lﬁ & Search for Devices ! CAN
r) @y n OFA
o Disconnect .
New Open Save Save Stop Online CAN
as Suspend t‘“f Release Triggers | FAMOS
Assistants

Experiment Device control

G Docurmentation Devices #nalog channels @ Digital channels

Device specification | Connection skatus

connected running

Measurement status  |Device control

A 5n

Selected Device name
T_126676_C5_7005_1 126675

Stop -

v imnc C Series

!Setup y

Column "Measurement status"

0 Note 6 flashes during measurement

During a running measurement, LED 6 flashes at a 1-second rhythm. This provides a simple visual indication

of whether the measurement is running.

LED 6 does not flash,
e if it is used in the imc Online FAMOS source code,

o if flashing is deactivated in the imc Online FAMOS Options,
e if imc Online FAMOS is disabled.

8.2.1.6 Suspend and Resume data storage
If the saving of measured data is activated Eﬁ, then you are able to govern the data storage during the running
measurement. You can interrupt (suspend) data storage and resume it again at a later time.

Ribbon View
Home > Suspend data storage (| | ) all
Setup-Control > Suspend data storage (| ) Complete
Home > Resume data storage ( i‘) all
Complete

Setup-Control > Resume data storage ( b)

Effect

If you suspend data storage, the files are closed and appear in the Data Browser (as if the measurement had
been concluded). Any more data which arrive or are calculated subsequently are not saved.

When you resume data storage, then new files are created in a new measurement folder (as if the
measurement had just been started). Any data arriving before "resumption of data saving" are not saved.

This function is designed for interrupting data saving for longer periods of time. Please do not use it to make
"cuts" of data records (concluding one measurement folder and immediately beginning a new one).
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0 Note

e Data storage con only be controlled if it was previously activated.

e This suspension/resumption of data storage is not synchronized across the devices! Thus, the respective
data excerpt boundary points of different devices/channels may differ by a few measurement points.

Scope

These actions apply to all devices and to the PC. No separation is possible. Any additional components which
return data to be saved (such as 3rd-party devices) are also affected.

0 Note Video-files are not affected

The saving of Video files is not affected by this function. Video files are always recorded.

o Reference Data storage state after preparation

Using the option "Data storage state after preparation”, you can control the function's state. E.g. it is
possible to make data storage generally active following "Preparation".

See the option: "Setup" > "General" > "Data storage state after preparation P

8.2.1.7 Search for devices

The device search causes the system to search the network for any suitable devices. How long this will take
depends on how many devices are connected and on the network type. Ultimately, the devices found are listed
and the view automatically switches to the "Devices" page of the plug-in Setup.

Ribbon View
Home > Search for devices (Q) all
Setup-Control > Search for devices (@) Complete

E.g., after the first launch of imc STUDIO, the device table/ 0l is empty. Before you can create an experiment, you
must enter one or more devices into the table. To do this, perform a device search. The device table lists all
devices found. The image below shows a typical situation:

Selecked Device name Sh Device specification
T 1245835 1 1 LEMO_ET 124835 ime C1-1 LEMO
T 130039 _busDag » 130039 busDA0-3
T_130311_SPARTAM_UZ2_CARM 130311 imc SPARTAN

Results of device search (example)
o Reference

e How to correctly set your device's network configuration and what to make note of is presented in the
chapter:

"Setting Up - Connect the device (sl

e For more information on selecting the device for the experiment, see the chapter: "Device Search -
Known and Selected| 2"
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I am shown the message: "Unable to find any new devices."

Answer: In some cases, the Devices/Channel list can be hidden. It depends on the view and the Windows
display settings applied.

Please check whether the list may only be covered over:

G Documentation Devices Analog channels Q Digital channels @ Wariables
|m9

Please select a device froin the list, IF emply, please
search fol a device,

Sefarch

N

The slider is all the way at the top - The lower window covers the Devices list

8.2.1.8 Search for devices by IP/DNS

In a structured network (network with routers, Internet, ...), imc devices could not be integrated by means of a
network search. With the knowledge of the IP address or of the domain name (DNS name), it is now possible to
integrate a device into the "Device Tablel 0! and to establish a connection.

Ribbon View

Setup-Control > Search for devices by IP/DNS () Complete

o Reference

More information is presented in the chapter: "Setting Up - Connect the devicel s 1" > "Connection via a
direct address| s 1"

8.2.1.9 3rd party device management

Using the 3rd-Party Device Management, it is possible to select executable 3rd-party device script templates,
e.g. the Function-Simulator, the SimplePollDevice or the SimplePushDevice. Likewise, there are already pre-

made 3rd-party devices. Along with the AudioDevice and the ChannelLoader, the fos4x is also available. fos4x
requires an extra license.

o Note

e The 3rd-Party Device Management is available in the editions Developer, Professional and Standard.

e For the use of 3rd-party devices, an activated imc STUDIO 3PDI-Inclusive or imc STUDIO 3PDI-Exclusive
license is required.

The AudioDevice, e.g. the audio interface 2-channel IEPE/ICP-signal conditioner (FH/ICP2-USB), the
ChannellLoader and the FunctionSimulator can be used without any 3PDI license.

For the templates a 3PDlI-license is needed.

For the fos4x device an imc STUDIO 3PDI-fos4x license is required.
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Ribbon View
Setup-Control > 3rd Party Device Management (1) Complete
Select script to use X
Available scripts Script details
4 Third party devices Name
AudioDevice Storage scope

ChannelLoader
fosdx
FunctionSimulator
4 | I' Device script templates
L] FunctionSimulatorTemplate
L| SimplePollDevice
L] SimplePushDevice
s User-defined Third party device scripts

y Current active Third party device scripts

Browse

Cancel

3rd Party Device Management Dialog
When selecting a script-template, there is an option for subsequently opening the Script-Editor.
User-defined scripts can be added by clicking on "Browse".
In "Current active Third party device scripts" all Third Party Device Scripts are listed and can be deleted by
selecting and clicking on "Next".

o Reference

For more information, see Scripting - Third Party Device )

AudioDevice

In order to use connected Audio-devices, select the device-script AudioDevice and click on Next.
Subsequently, all Audio-devices appear in the device list. When one of the Audio-devices is selected, the
computer's Audio-input channels appear on the page Analog Channels. In this way, when a measurement
starts, the computer's Audio-inputs can be graphed and recorded.

For more information on this subject, see the chapter AudioDevice 723,
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ChannellLoader

The ChannelLoader serves to play back data already recorded. To do this, select the ChannelLoader and click
on Next. Subsequently, the device ChannelLoader appears in the device list. When ChannelLoader is selected,
a file selection dialog with multi-selection appears. Here, multiple already-recorded data or imc FAMOS-data
sets can be selected. On the page Analog Channels, the corresponding channels appear. When a
measurement starts, then the selected data are played back cyclically at their respective sampling rates.

For more information on this subject, see the chapter ChannelLoader | 72:.

Device script templates

The devices from the script-templates simulate a sine-signal, or in the case of the FunctionSimulator, a
number of different signals (trapezoid, sawtooth, rectangle, ...).

8.2.1.10 Calibration of IEPE sensors

Calibrating the microphones before the first measurement

Select the menu item "Calibrate IEPE sensors" to have the microphones calibrated.

Ribbon View

Setup-Control > Calibrate IEPE sensors (g Complete

As an example, the signal sound level at a frequency of 1 kHz is adjusted to 94 db. Independent of the frequency
weighting selected (A, B, C or Z), the gain is 0 dB at a frequency of 1 kHz.

At each of the measurement channels in succession, the calibrator's defined sound pressure level of either 94 dB
or 114 dB is measured as the reference level (over the measurement duration specified). The scaling factor
measured is adjusted for the microphone in the channel.
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Procedure illustrated by an example:
e Start the measurement

e Select the menu item: "Calibrate IEPE sensors"

The dialog "imc WAVE Calibration" opens:

(=] imc WAVE Calibration - O X
mgm | Overoad @ o .
Under-range @ 00 dB v MIC1
Name Scaling factor New scaling factor | Frequency weighting | Reference value Reference level Measured level Reference frequency | Bandpass Display signals
Micl z - || 2E-05 Pa 94 dB 1000 Hz - -
Mic2 1 Parv z ~ || 26-05 Pa 94 dB 1000 Hz = Active - 600 Hz - 1400 Hz ~ Active - Active - Active
| Time signal v RMS_T v/ LeqT | FFT.Z v|TO.Z
— Mic1_TmeSignal RMS_T_Z  —— Mic1_TimeSignal_T [ = Mict TimeSional_FFT_Z 111 | [ wict _TimeSignal_Thirdcteves_L_Zee [1]
Mic1 _TimeSignal_L_ZeaT
- a8 B
Pa 10 100- 100-
0e- - -
0E- 80- 80-
04- 70- 0-
02- 80~ 80~
00
B 10 s0- s0-
08- 10~ 40-
06- an- a0-
04- 20- 20-
02- 10- 10-
00 0 0
I . . . | | N T, T I ; i
0 2 4 & 8 10 140" 110 1§ s 500 1 2 4 8
ms Hz Hz KHz
oK Cancel

e Click on the Start button (b ).

Subsequently, for each channel in succession separately, a prompt to connect the calibrator and to start

calibration appears.

Channel individual calibration

@ Input: Micl

Start Skip

Please connect the calibrator to the input and switch it on.

End

e Connect the calibrator. Apply the reference level set and close the window by clicking "Start"
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o After the measurement duration specified, the measurement result appears:

Channel individual calibration X

@ The following values were determined for channel "Mic1™

Measured level: 93.83 dB
Factor: 199203 Pa/V

Reference level: 94 4B
Mew factor: 20.3075 Pa/V

Do you want to apply this factor?

Apply Discard Repeat

e Accept the new factor by clicking on "Apply"

Next, calibration for the next channel is performed. You are again prompted to connect the calibrator to the
corresponding new input. Once you have balanced all channels or have concluded calibration, you can close the
dialog by clicking "OK" to apply the values.

The respective scaling factor values are saved with the parameter: "Factor!sil" (shown in the dialog "Range &
Scaling"). The new values are applied upon re-starting the measurement.

8.2.2 Configuration
o Note

In some dialogs (e.g. imc Online FAMOS), it is possible to make device-dependent settings. In that case, it is
necessary to make a selection in the dialog of the device to which the settings pertain.

Assistants and Synthesizer

Menu item Description

E imc Online EAMOS This starts the imc Online FAMOS dialog. For a detailed description, see the chapter:
"imc Online FAMOS and imc Inline FAMOS |sst".

E imc Inline EAMOS This starts the imc Inline FAMOS dialog. For a detailed description, see the chapter:
"imc Online FAMOS and imc Inline FAMOS |sst".

E imc Disolav Editor This starts the imc Display Editor dialog. For a detailed description, see the chapter: "Setup -
play Advanced Device Functions (imc DEVICES)" > "imc Display Editor! 7e81".

imc CANSAS | 210) This starts the imc CANSAS dialog.

Here, a variety of setup assistants are offered. For a detailed description, see the chapter:

Assistants "Setup - Advanced Device Functions (imc DEVICES)" > "Fieldbusses a7,

Synthesizer

[~ ] Configuration and . — . .
\ i Synthesizer Control * Operation of the Synthesizer is described in a separate document.

Panel
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Device configuration

Menu item

Description

E

Export
Configuration e

This function provides a variety of exporting options. For most of the selection options, only
the parameters (the content of the rows and columns) of the table on the currently open
Setup page are exported.

%

Import
Configuration 163)

This function enables the import of parameters. You can also select from which file to
import which variable's values and/or settings.

&

Default Values |21

These are preset values for the configurations of the devices and channel. These values are
applied upon selection of devices and when creating new device variables/channels or
Data Processing variables.

Device . . - L .
S interfaces a8 Displays the dialog for configuring the devices' (network-) interfaces.
E Diskstart| 2061 Displays the dialog for creating Diskstart and Autostart experiments.
Device

Progerties’zﬁ

Displays the dialog showing the device's properties.

Module
Progerties’zﬁ

Displays the dialog showing the properties of the device's amplifiers/modules.

Supplemental Shows the dialog to manage supplemental files. Here you can export, import and view
Files|212) existing additional files.
Edit
Menu item Description
This function creates a user-defined pv-variable for a device. The variable can be used in
imc Online FAMOS, as if it were declared there in the OnInitAl1l. A variety of data types
are available.
||__-'| Create Process Note for devices of the imc DEVICES group:
5 vector variable e TI-Float: Optimized for imc Online FAMOS-processing

o Float: Only for application in calculations

+*

For more info see section: "Process vector variables 141"

Remove Rows

Deletes the selected pv-variable.
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8.2.2.1 Diskstart

The measurement device is able to start a measurement without being connected to any PC. In most cases, this
only makes sense of the data acquired are saved to the optional device hard disk. It is possible to save multiple,
parallel Diskstart configurations in the device drive, but only one having the setting: "Autostart configuration".

Ribbon View
Extra > Diskstart (E) Standard
Setup-Configuration > Diskstart (E) Complete

&l Diskstart O >

Configuration name & | Autostart |Delete
Start option | Immediately - v Device name: T_126678_CS_7008_1 {Count=3)

v Location: Device (internal) (Count=3)

! CE AT T
Clock, Clock with synchronization Dema-5torage Delate
| Aukoskart configurakion Dermo-Trigger Deleke
Svnchronous skart
Autorepeat mode
Create at Device (inkernal) - Search diskstart configurations

Close

Diskstart without Autostart

Once the device has been activated, the Diskstart configuration can be selected by means of a connected Display
unit. For this, the optional Display unit is absolutely necessary.

Diskstart with Autostart

If a Diskstart configuration having the property: "Autostart configuration" exists, then the associated
measurement starts automatically as soon as the device is activated. This is done without selection by means of
a Display unit. All other Diskstart configurations located on the device HD are thus no longer available for
selection.

Exactly one Diskstart configuration having the property: "Autostart configuration" can be saved.

Start option

Start options are available both for the normal start (in response to the Start button), as well as for the Diskstart.
The functionality is described in the chapter "Timed start!ss!" (the limitations and conditions are delineated).

Clock

The start condition "Synchronous start" ensures that the device only starts measurement once the device clock
has been synchronized according to the synchonization settings [202).

Observe the "maximum time to wait", which is set in the device properties [ 224,
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Autorepeat mode

When a Diskstart is performed, then after the end of a measurement, the measurement devices are able to start
it again right away. This mode is called "Autorepeat mode".

0 Note Note on Timed start with Autorepeat

In "Autorepeat mode", the duration between the measurements is not defined. For this reason, the Timed
start only works for the first measurement. All subsequent measurements then start immediately.

o Note Autorepeat under imc STUDIO

In imc STUDIO, "Autorepeat mode" is replaced with a variety of other components, e.g. the Sequencer. The
program can additionally be configured with an equivalent triggering setup.

For this reason, the "Autorepeat mode" only remains available for Diskstart.

Autonomous starting of a measurement makes imc STUDIO unable to connect with the running
measurement without problems.

When imc STUDIO connects with the running measurement, the Autorepeat mode is deactivated. This
means that the measurement is still concluded properly, but will not be re-started again afterwards.

Balance at device startup

Activate the property "Balance at device startup" (Setup page: "Channel balance" or "Analog channels") for the
desired channels. If you wish, you can also display the parameter of the same name as an additional column by

using the "Column chooser 1"

Parameter Description
Category: Channel long name short name column ID
Balance at device startup Balance at device startup Balance at startup eBalanceAtDeviceStart

This parameter has two purposes:
e Before a Diskstart/Autostart measurement starts, balancing of the selected channels is
performed.

e The channels selected can be balanced using the imc Online FAMOS function
RunAutoBalance bl

This balancing operation starts automatically before every Diskstart-measurement. The type
of balancing performed is set on the following page: Setup page: "Channel balance" >
"Balance". Available options: Taring or bridge balancing (depending on the hardware).

o Note

The system performs a version check (to determine the firmware version). A Diskstart configuration is
generated for precisely the current firmware version. if the device's firmware version is changed (e.g. by
means of an update), then it is no longer possible to load the existing Diskstart configuration, or the
configuration is canceled with the error message "Error: -132". Once the Diskstart configuration has been
generated again, it can be opened again with the current Devices-software version.
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8.2.2.1.1 Creating a Diskstart configuration

You can save an experiment as a Diskstart configuration
e directly in the device (on the device's hard drive ("Device (internal)" or "Removable drive")

e orinitially on the PC ("PC harddisk"), if, for example, the measurement device is not available and the data
are copied to the removable data carrier later.

o Note

o |f the storage location is: "Removable drive", then in general the complete imc STUDIO experiment is
saved to the data carrier. The storage location: "Device (internal)" is not sufficiently large.

e When the option "Synchronous start" is activated, the device waits until it has been synchronized to the
synchronization source specified. If the synchronization source is no longer present, the response
depends on the device properties: the option "Max. time to wait for synchronization" > "0" starts the
device immediately even without synchronization when the time elapses. For a value of "0", the waiting
period is Unlimited; for "-1" it starts immediately and does not synchronize.

Precondition for both options:
e The desired device must be registered with the program.

Preconditions for the storage locations: "Device (intern)" and "Removable drive":
e A connection must be established between the device and PC.
e The device must have sufficient memory.

Creating a Diskstart configuration

Proceed as follows to create a new Diskstart configuration:

e Ensure that there is a connection between the device and the PC (if the selected storage location is
("Device (internal)" or "Removable drive").

Select the menu ribbon item "Setup-Configuration" > "Diskstart" (E).
Make the appropriate settings for the options "Start option" and "Start date/—time”@.

Activate the option: "Autostart configuration 261" if desired.

Open the list box "Create at" and select the appropriate entry.

Create at | Device (inkernal) -

Remowvable drive
PC harddisk:,
Device (inkernal)

Click on the button "Create at"

Create at | Device (inkernal) . i

"
0 Note

e When the Diskstart configuration is created, an "ume-file" or "ums-file" (if with "Autostart") is generated
on the basis of the current experiment settings. Saving the current experiment configuration is not
necessary for this purpose. But there may be different experiments on the device hard drive from the PC.

o |f "PC harddisk" is selected as the storage location, then an "ume"/"ums"-file is created on an arbitrarily
selectable path. A corresponding experiment file (" *.imcSudio") is also created.
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Storage location: PC hard drive

If your measurement device is currently not available, you can set up a Diskstart by selecting the "PC harddisk"
was the storage location.

Two files are created in the selected storage location:

¢ Diskstart configuration file for the device: "*.ume.zip" (without "Autostart") or "*.ums.zip" (with
"Autostart")

e a corresponding imc STUDIO experiment file: "*.imcStudio"

You have thus created a configuration file which can be used for Diskstart.

The Diskstart configuration file can now be copied to a removable disk.
e Insert an appropriate removable drive into your PC.
e Create a subfolder having the experiment's name and copy both files to the subfolder created.

o Example Example without Autostart

Experiment name: "Experiment_001"
Device name: "dev001"

Drive name for the removable data storage medium: "D"
D:\Experiment 001\Dev00l.ume.zip
D:\Experiment 00l\Experiment 00l.imcStudio

0 Note Changing a Diskstart to a Diskstart with Autostart

It is possible to generate a Diskstart configuration with Autostart from an existing configuration without
Autostart, without needing to create a new file.
To do this, change the file extension:

* ume.zip (without "Autostart") --> *.ums.zip (with "Autostart")

8.2.2.1.2 Deleting a Diskstart

To delete a Diskstart configuration, proceed as follows:
Ensure that a connection has been established between the device and the PC.

Select the menu ribbon item "Setup-Configuration" > "Diskstart" (E).

If the desired configuration name does not appear, click on the button "Find diskstart configurations". All
existing Diskstart-configurations will then appear in the table.

Click on the button "Delete" next to the configuration to be deleted in the table.

8.2.2.1.3 Selecting and starting the Diskstart configuration

The Diskstart configuration is created and and saved to the device.

After activating the device, the removable drive and any hard drive are automatically searched for Diskstart
configurations. If one or more Diskstart configurations are found, then a selection list plus some brief
instructions are offered on the device display.

Selection of the Diskstart configuration is only accomplished by means of the device's display; no PC or
connection to a PCis required.

Following selection of the Diskstart configuration and confirmation of the selection, the device can be configured
and started at the push of a button.
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8.2.2.1.4 Connecting with a running Diskstart measurement

Information on establishing a connection between a PC and a device running a Diskstart measurement are
presented in the chapter: "Disconnect/Connect - with a measurement running@".

8.2.2.2 imc CANSAS

This starts the imc CANSAS dialog.

Prerequisites

To see this entry it is necessary that
e the imc CANSAS configuration software is at least from version 1.4 R5 and
e the measurement device is equipped with a CAN interface of type CAN2.

o» Reference Manual

e The Help for the imc CANSAS configuration software can be opened by function key [F1] from the
imc CANSAS assistant.
e As a manual in PDF format, it can be found on the installation media of imc CANSAS.

Integrating the imc CANSAS software with imc STUDIO

Certain functions and menu items aren't available for calling from imc STUDIO. For example, the imc CANSAS
configuration is not administered as an MDB-database, since it is saved along with the experiment under
imc STUDIO. XML-export/import is possible.

Access to the imc CANSAS hardware is provided via the measurement devices' CAN-Bus hardware. This
communicates via Ethernet, so that all interfaces incl. imc-USB as well as the Interface-Dialog are blocked.

0 Note Do not make changes to the channel settings in imc STUDIO

Please do not make any changes to the properties of imc CANSAS-channels by means of the imc STUDIO-
software's configuration pages. This includes not making such changes as: name, comment, sampling
interval, unit and X-axis.

Instead make these settings in the imc CANSAS-software. If you do make any change in imc STUDIO, an
error message will appear upon preparation.

Error correction: Please undo the changes (e.g. by means of the menu ribbon item "Edit" > "Undo"). Or,
open imc CANSAS and then close it one time. All settings will be re-imported and the configuration will be
corrected automatically.

When using imc STUDIO to configure the imc CANSAS modules, the modules are integrated by the device in a
similar manner as amplifiers. This requires unique identifiers, since the process of preparing the measurement
includes checking and setting the imc CANSAS module configurations. This substantially simplifies the operation
of imc CANSAS modules, since the steps of exporting and importing CAN-Bus configurations are avoided.
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0 Note Units not displayed correctly

In some cases, the unit of imc CANSAS channels is not displayed correctly. For instance, the unit "°C"
becomes "?C" and "um/m" becomes "?m/m".

This problem is caused by mixed language settings for the format in Windows.
Example:
e Windows display language: "English (Germany)" or even "English (United States)"
e Region: "United States"
e Regional format: "English (Germany)"
Workaround:
e Change Regional format to "English (United States)"
e |t may also be necessary to change the numerical format manually in Windows to match the
preference associated with the Regional format.
Correction:
Once the problem has occurred and been saved, it cannot be undone for the affected channels. The unit
can be corrected, for example, by setting the measurement mode to "Voltage" and back again. This
resets the unit.

Constraint

An Experiment involving imc CANSAS modules which were integrated into the system using the CAN-Assistant of
imc STUDIO expects exactly the same imc CANSAS modules to be present when a measurement is prepared.
Thus, if a previously integrated imc CANSAS module was removed from the measurement setup, then an error
message is posted upon the next startup, since the missing module can no longer be addressed. It is only
possible to start the measurement once the module has been removed from the setup using the CAN-Assistant.
Even replacing a module with another which is identically configured will cause an error, since imc STUDIO will
initially not recognize the replacement module. Measurement can only proceed once the new module has been
exchanged and configured in the imc CANSAS interface. This means that replacement is not possible during a
running measurement, even though the CAN-Bus technology supports it.

Remedy

This response can be avoided in either of two ways:

1. Direct configuration of the imc CANSAS modules using the PC-interface

If imc CANSAS modules are likely to be exchanged or removed in the course of a measurement project, it is
worthwhile continuing to work with the imc CANSAS software and a CAN/PC interface. In that case, the
configuration can be imported to imc STUDIO as a CBA file. Later, if any imc CANSAS module is replaced by
another which is configured in the same way, the measurement procedure will not be adversely affected. If
any imc CANSAS module is removed, the measurement will start without any error message being posted,
but no data will be accumulated for that module's channels. This case can be monitored using either
dedicated error checking for individual channels, or the Heartbeat function.
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2. Setting parameters and creating CBA files

When exchanging, removing or adding a imc CANSAS module, the following steps are necessary:

a) Once all imc CANSAS modules have been configured in the imc CANSAS Assistant, open the CAN-
Assistant and export the CAN-Bus configurations for each node as a CBA file.

b) Save the Experiment for later changes under a new name.

c) Open the imc CANSAS Assistant from within the imc STUDIO program and remove all imc CANSAS
modules. The CAN-channels will then be removed in the CAN-Bus Assistant.

d) Open the CAN-Assistant again and import the previously created CBA file for the appropriate node.

e) Save the Experiment under a new name. The imc CANSAS channels will then be measured like before,
as described in step 1. However, the checking of imc STUDIO is omitted.

f) This procedure doesn't create a database available in imc CANSAS. In order to reconfigure the
imc CANSAS modules, the Experiment previously saved in step b) must be opened. Once adaptation of
a imc CANSAS module has been carried out, its node in the CAN-Assistant must be saved again as a CBA
file as described in step d). Then, open the Experiment saved under step e) and import the altered
node into the CAN-Assistant.

8.2.2.3 Supplemental files

Supplemental files are files saved in the device. For instance, it is possible to access a characteristic curve
supplemental file with imc Online FAMOS.

Additionally, you can also import a supplemental file for a imc Inline FAMOS-task. An imc Inline FAMOS-task is
treated exactly the same as a device. Anything stated below about devices also applies to any imc Inline FAMOS-
task.

The following supplemental file type are available:
e Characteristic curves and filter data for imc Online FAMOS / imc Inline FAMOS (*.dat)
e imc Online FAMOS source code (*.ofa)
e Synthesizer directory structures (*.dat)
e Messaging configurations (e-mail, SMS, UDP, ...) (*.msg)

Ribbon View
Setup-Configuration > Supplemental Files Complete
o Note For imc ARGUS(it, the following differences apply

There is a separate dialog for imc ARGUSfit devices. The dialog is opened via the imc Online FAMOS dialog.
Menu "Extra" > "Supplemental files"

"Characteristic curves and filter data for imc Online FAMOS" can be imported via the dialog. A preview does
not exist.
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The Supplemental files dialog

In this dialog, all existing supplemental files are listed according to their associated selected device. In the
example below, there is a device having a characteristic curve file (Charact.dat) and a messaging configuration
file (Dev001.msg).

Supplemental files x

I__>j ’7:4’ ﬁ % Show Experiment Name

Import Export Preview Delete

File View
Marme -
4 | T 126678 C5_T008_1
Charact.dat

Dev001.msg

Dialog: Supplemental Files (example)
By means of this dialog, supplemental files can be:
deleted,
displayed (Preview),

exported,

and new files can be imported (also possible by means of the menu ribbon item "Project" > "Import
EXQON@“)

Import
o After clicking on "import", select the file desired from the file selection dialog.

¢ If you use multiple devices in the experiment, then after selection of the file, a device selection dialog
appears. Here, you can select to which devices to import the file.

Imported supplemental files are saved in the Experiment-file. When the measurement is prepared, the
supplemental files are copied to the device memory (except imc Inline FAMOS-supplemental files). In this way, it
is possible for imc Online FAMOS, for example, to access the file without needing to be connected with the PC.

Renaming

Click the mouse on the name of a file to be imported. A cursor appears, and you can rename the file.

Preview
Using the function "Preview", an external program is started, which opens the file selected.

Changes which were made by means of the external program can not be applied automatically in the existing
supplemental file. If you wish to save the changes made, save the file as a copy in a different folder, and then
import this new file.
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8.2.2.4 Default values
Default values are pre-set values for the configurations (parameters) of the devices and channels (e.g. saving to
the device). It is possible to specify either individual parameters or whole groups of parameters.

The default values are applied when the device is selected and when creating new device variables/channels as
well as Data Processing-variables (e.g. for virtual channels and Fieldbus channels).

When does it make sense to alter the default values?
When the default settings of the devices and channels are not appropriate for most of your applications.

Ribbon View

Setup-Configuration > Default Values (._-'m-") Complete

In this dialog, all available default values are listed.

Example:
e For all channels, the channel saving on the PC should be activated. It is possible to later deactivate data
saving for each channel separately, but after having been set up, each channel should start off being saved.

e The circular buffer for the curve window should always be set to "Undefined" after selection of the device.
e The interval storage should always be activated after selection of the device.

0 Note

Ensure that these settings are set initially (e.g. upon device selection). Subsequently, every parameter can
be modified.

P Reference Tip

To learn about a simple handling technique, observe the tip further below: "Generating default values from
the current settings 27",

With the default settings, it is possible to set parameters in dependence on other parameters.

a5 Default Walues — O pod
! A .
Currently defined default values: IR 2K & ﬁ Properties:
Block, Fs
w  Channel
Circular buffer time {curve window) Parameter PE storage interval =
Save (PC)
Connector 5
) Defaulk value 60
w  Device
P starage interval Applied condition
Error Fifo R scope
Event Fifo
Expetiment Parameter
Fieldbus message = The parameter on which the specified value is to take
effect,
o | | 5 Apply Ok Caniel

Example of default values: "PC storage interval" is set to "60 s"

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 214



Ribbon Chapter 8

Creating default values or groups of default values

In order to create "Default values" or "groups of default values", open the dialog: "Default values" (Ribbon
"Setup-Configuration" > "Default Values").

¢ In the left-side portion of the dialog, select an appropriate Enumerator-class (application area of the
parameters). A list of the classes and the areas they contain is presented in the chapter "Enumerator-
class| ",

¢ In the drop-down selection list (lower left), select "Default value" or "Default value group".
e Click on "Insert" and the element is created at the location selected.

¢ In the "Properties" windows, you can set the target parameter, the default value to be set, and any other
settings such as the applied condition, etc.

Properties
Property Description
Element type Makes the distinction between a default value and a group of default values. (write-
protected)
Enumerator class Specifies in which Enumerator-class the element belongs. (write-protected)
Parameter The parameter to which the default value is to be applied.
Select the parameter here.
Parameter identifier The parameter's unique designation. (write-protected)
Default value The value to which the specified parameter is to be set. E.g., when selecting a device or
when creating virtual channels.
Applied condition Here, you can define various logical conditions which allow default values to be set in
certain cases.
See also "Order and dependencies of the default values| 216!".
Row scope Determines to which rows the default value is to be applied. Specifies row numbers,
separated by commas, or ranges by using the minus sign.
The first row has the index: "1".
Example: 1-4: The first four parameters found are set. Thus for instance, an amplifier's first
four channels can be modified, and the last four by specifying "5-8".
The following is also possible: 1,6-8.
The order does not necessarily match the table sorting arrangement
displayed. For instance, after the analog channel "[01] INO1", the
@ associated monitor channel appears. For this reason, use a well-defined
"Applied condition" in order to set clear boundaries. For example, among
others the channel type should be included.
Group name The group mane displayed.
The name can be entered to be particular to selected languages. The respective name is
then displayed in accordance with the particular language setting. If the (non-English) name
is empty, then the English name is always used.
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Order and dependencies of the default values - Sorting and deleting

To sort entries, use the "up/down" arrow-symbols ( i / A ) or move them by means of Drag&Drop.
To delete entries, use the "X" symbol ( i ).

Sequential order

The order of the entries affects the results. The default values are set from top to bottom in succession. Since
the values can be set to depend on other parameters, this is important to take into account.

Example:
The balance action is to be set to "Bridge" for all channels having the coupling "Half bridge". However,
beforehand all full bridges must be set as half bridges.

Setting up dependencies

The dependency is defined by means of the property "Applied condition" using the Filter Editor. Here, you can
enter various logical conditions. In the example mentioned above, that would be the following logical condition:

a5 Filter Editar O >

L [Coupling] Equalsg

Ik Cancel

In order for the dependencies to be language independent, they are resolved in the list into the internal
parameters. In this case: ([eCoupling] = 5).

Dependencies can be defined either for each default value separately or for a whole group of default values. In
this case, add a "Default value group" and add the respective parameters to the group. Define the application
condition for the group. The individual default values do not require any application conditions of their own, but
may also have separate conditions.
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Generating default values from the current settings (tip)

It is often tedious and not so easy to set the default values correctly. Sometimes it is more reliable if the internal
specifications are used to set the measurement range, for example.

In order to get familiar with the default values or to set up many parameters quickly, it is best to generate the
default values from existing settings. By means of the channel table, you can define the selection as a default
value.

To do this, open the context menu and select: "Generate default values from selection".

Save (device) Save (PC)

Showy in cureefealue window

Generate default walues from selection

Context menu of a cell
Generate default values from selection

A dialog for setting the Default value group provides help in finding an appropriate condition. Select the
condition for which the default value is to apply. The condition is entered in the generated group as the
applicability condition.

Example:

Make the following parameter settings for an analog channel:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Coupling Half bridge Measurement mode Measurement mode
Input range +10 "mv/Vv" Measurement mode Range & Scaling

Sampling rate 10 kHz Sampling & Filtering Sampling & Preprocessing
Save data (PC) activate Data transfer Data transfer

These settings are also found in the channel table in various columns. If you generate default values from a
combined column| 2! (one with multiple parameters), all of the column's parameter are set as the default value.
In this case, either you have the desired parameter disglayed@ as a normal column and create the default
value only from it, or you can later delete any default values not required.
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Below, the second way is described:

e Select the (combined) columns: "Measurement mode", "Range & Scaling", "Sampling & Filtering" and "Save
(PC)II
e Open the context menu and select: "Generate default values from selection"

¢ |n the subsequent dialog for selecting the condition, select, for instance "To all channels with the channel
types of the selected rows". Thus, a group is generated with the applicability condition: "Channels of type
'‘Analog inputs™

Defaultwalues type selection =

To which rows should the default walues be applied?

To all channels with the channel names of the selected rows

To all charnels with the channel kypes of the selected rows

To all channels with the connector names of the selected rows
To all modulesjchannels with the amplifierfmodule types of the selected rows

To all modulesjchannels with the amplifierimodule and channel types of the selected rows

Apply default values only ko the row numbers of the selected rows

K Zancel
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e Open the dialog "Default values" and delete from the group generated all parameters which are not to be

set.
ol Default Yalues — O -
' A .
Currently defined default values: IR 2K & ﬂ Properties:
Available device N
Bit
Block 3 ¥ Group name Channels of type "Anal...
“hannel 3
M ; Applied condition [eChannelType] = 1
w Channels of type ‘Bnalog inputs’
Coupling
Input range
Sampling rate
Save (PC)
Connector Group name
Dievice The localized name of the group of specified values
Default value - Insert
Bl | [ Apply i Cancel

Example: Setting default values for multiple parameters.
But only for the channels of type 'Analog inputs’

e Upon the next device selection, the analog channels are modified accordingly.

o Note This example serves illustration purposes and is incomplete!

In any case, ensure whether every analog channel you use can really be used as a bridge amplifier. In that
case, use the additional condition that only such channels are modified which can be set as a full bridge.
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The pre-defined conditions

Conditions

Examples

To all channels with the channel names of the selected rows

"Channel name" equals "Channel_001"

To all channels with the channel types of the selected rows

"Channel type" equals "Analog inputs"

To all channels with the connector names of the selected rows

"Connector" equals "[01] INO1"

To all modules/channels with the amplifier/module types of
the selected rows

"Module type" equals "Bridge, current and voltage
amplifier and temperature measurement unit "UNI2-8""

To all modules/channels with the amplifier/module and
channel types of the selected rows

"Module type" equals "Bridge, current and voltage
amplifier and temperature measurement unit "UNI2-8""

AND

"Channel type" equals "Analog inputs"

To the devices with the device names of the selected rows

"Device name" equals "imc_CS_7008 1"

To all devices

empty (thus, all devices are affected)

To the experiment

Additional options

Description

Apply default values only to the row numbers of the selected
rows

In the default values, the property: "Row scope" is set
accordingly. E.g., the value "2" is entered if the second
analog channel was selected.

Exclude channel names from selection

The channel name is not set as the default value even if it
is selected.

0 Note

Saving the default values

The configuration of the default values is saved with the respective project. Thus, the default values are

available in all the project's experiments.

These settings are only saved if the "project” is also saved.

Transferring default values to other PCs or installations (import/export)

In order to transfer the default values, use the Import/Export icons( @ / @ ).

o s

All existing entries will be deleted

If any default value already exist at the time of import, they will be deleted. After the import, only the

imported default values are available.
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8.2.2.5 Device properties

That dialog shows the configuration of the device. Most properties depend on the hardware. For example
changing the type of the display is only useful, if the device is not equipped with an internal display.

Ribbon View

Setup-Configuration > Device Properties Complete

Please contact our tech suggortm before changing the settings (with the exception: "Access protection",
"Display", "Device time, Synchronization").

o Note

Restart

All changes of the settings need a restart of the system!

Log file
Whenever changed device properties are adopted, a text file is generated. All information on the device
properties currently set is saved as soon as the button "Apply" in the Properties dialog is clicked.

e Storage location: Firmware folder of the device software, e.g. "C:\Program Files (x86)
\imc\imc_DEVICES 2.15R1\Firmware".

o Name of the file: "PropertiesLog_<Devicename>_yyyy-MM-dd_HH-mm-ss.txt"

Device: T_126E¥8_CS_7F003_1

B Device S
Sernial number 126673
Product name imc C Sefies
IP address 10.0.11.86
MALC address 00-A0-33-06-ED-R8
Saoftware version Yerzion 2. 9R8 [25.9.2017]

Saoftwware version [minimum requirement)
Bl Access protection

Pazsward not active=0
I1ze for firrware update don't uze=0
I1ze for establizhing connection don't uze=0
FTP-lagin name imc
FTP-pazsward niot active=0
Anorymouz FTP access enabled=1

UPs

B Display
Type GPS-Mouze=255

Device time, Spnchronization
Options
MFBus module [1] W

Save as... k. Cancel Aocept

Device properties

Property: Device Description
Serial number Serial number of the device. Can't be changed.
Product name Device types: imc C-SERIES, imc CRONOScompact etc.
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Property: Device

Description

Software version

Version of the firmware.

Software version
(minimum requirements)

The minimum required software version to run the device as configured. This prevents
downgrading to a version which would not support parts of the device.

GPS receiver

Here, any available information on the GPS receiver, for example the identifier and the
version, is displayed.

Property: Access
protection

Description

Password

For protection against firmware update or connection setup. To delete the password, enter
the valid password again.

Use for firmware update

Enable and Disable of firmware update (66,

Use for imc REMOTE
WebServer

Enabling/disabling of operation via the device's Web-Interface.

Use for establishing

Enabling/disabling of the connection to the device (FTP, LAN, ...).

connection
When the device is newly integrated in consequence of a device search, it
is necessary to enter the password twice. The first time is for establishing
@ the connection in order to "know" the device, and the second time is for
the purpose of entering the device in the list.
Certificate The certificate needed for setup of a connection via https (e.g. via imc REMOTE). Here,

select the certificate "imcCert.cpt", which is in the installation path under "Firmware\Idif\",
e.g. "C:\Program Files (x86)\imc\imc_DEVICES_2.14R1\Firmware\ldif'. The certificate is
always valid for one year and must be replaced upon expiration. The certificate is obtained
from our tech support I’y

Expiration date

Expiration of the above mentioned certificate.

FTP-login name

Login name for FTP access

FTP-password

Password for FTP access

Anonymous FTP access

enabled=1: No prompt for "FTP-login name" and "FTP-password"

disabled=0: The "FTP-login name" and "FTP-password" are used

Property: UPS

Description

Acquisition time after
power fail [s]

Maximal measurement time after loss of supply voltage. The factory set time can be
changed by the user. This entry has to be aligned with the hardware, thus may not be
changed without consultation with imc.

In case the power of the accumulator is not sufficient, data of devices will still be saved.

Property: Display

Description

Type

Type of display; alphanumerical, graphical and its resolution. The alphanumerical display is
not supported for all devices. Devices having an internal display can only control one type.
Technically an internal display is a "normal" display with a mounted cable. So even for these
devices the display type can be changed.

That connector could be used for a GPS-mouse, too. To change it, select the entry "GPS-
Mouse=255". That option is not available for all devices. In case of doubt contact our tech
support | 8. After switching to GPS, all GPS signals can be received be the process vector
variables.
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Property: Device time and
synchronization

Description

Time zone

Sets a time zone.
In order to make it possible to assign a time to measured data, the measurement can only
be prepared when a time zone is set for every imc device used.

Automatic daylight saving
time switching

e activated=1: the device automatically switches to/from daylight saving time.

o deactivated=0: the device uses standard time all year round!

NTP

o Server (1), (2): IP address or name of server

e max time discrepancy [ms]: States the permitted time discrepancy from the NTP-Server
in ms, up to which the device is still considered synchronized. When this discrepancy is
surpassed, the message — "Not synchronized" or "Synchronization in progress..".. is
displayed.

For the sake of the measurement precision and comparability of measured data, we
recommend increasing the value of this entry if the discrepancy is big. Otherwise it will be
necessary to dispense with synchronization completely.

o Interval[s] (min;max): Specifies the minimum and maximum time for the synchronization
intervals, to which the following applies:

e Short intervals provide higher accuracy, but make more demands on the network.

e Long intervals may produce lower accuracy, but make less demands on the network.

Accuracy:

o |f the external conditions (mainly temperature, network resource
requirements) only fluctuate slightly, then the accuracy may be high
even with long intervals. Shorter synchronization intervals should be

@ selected if, for instance, frequent temperature fluctuations are to be
expected.

e NTP-Standard: min = 16 s, max = 1024 s. This value is also used if
nothing was entered. This is adequate for constant temperatures, e.g.
for installation of the devices in a cabinet.

Example: NTP setting: min=8 s, max=64 s
Conditions:

e Devices were exposed to daytime-based temperature fluctuations, in
other words, they were not installed in a cabinet.

3/ e Use of a company's internal NTP-server

Result: Among 3 devices, there are signal timing discrepancies of 0.01 .. 0.2
ms. This value is far below the uncertainty level stipulated in the standard
IEC 61000-4-30 and enables very good comparison of measurement
signals.
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Property: Device time and

synchronization

Description

Max. time to wait for
synchronisation [s]

e 0: unlimited wait (default)
e -1: don't wait

® XXX: wait xxx seconds

Note:

e Select a waiting time which is certain to work for synchronizing with
an operational synchronization input signal. Otherwise, after the
waiting time the measurement will begin out of synch. However, this

@ can only be subsequently recognized in the measured data if you
record the Sync state along with the data by means of the
imc Online FAMOS function IsSyncronized.

e For a GPS Master with DCF-77 Slaves, a waiting time of 300s is
recommended.

Synchronization signal
input

Specifies a default clock to be used upon activation. If the value for synchronization signal is
n.s.=0, the settings remain intact after activating the device.

e 0 none: not defined.

e 1 no synchronization signal: Synchronization signal input not evaluated
e 2 SYNC synchronization signal: only DCF or IRIB-B is evaluated

e 3 GPS synchronization signal: only GPS receiver evaluated

e 4 SYNC or GPS synchronization signal: depending on which signal is applied first upon
deactivation, either DCF, IRIB-B or GPS is utilized

e 5 NTP synchron signal: Network Protocol used
e 6 EtherCAT synchronization signal
e 7 PTP: Precise

These setting are applied in the experiment when connected with the device and there are
no other settings regarding Synchronization 202 had been specified for the experiment.

Synchronization signal
output

Specifies whether the device time is outputted as a DCF/IRIG-B signal.

Property: Options

Description

Some software options come at an extra charge. These options are enabled by means of so-called enabling codes. The
enabling code is a multi-digit number and is determined for each device on the basis of its serial number.

Options can be enabled at factory and be available when the device is delivered (see the decal on the device frame new

the serial number plaque).

The options can be enabled after delivery. Enabled options are noted in the device's configuration (Flash-EEPROM) and
thus are permanent and cannot be lost.

imc Online FAMOS

Enable Online processing with imc Online FAMOS 511 base packet.

imc Online FAMOS
Professional

This option comprises multiple subparts ("Optimization of the online programs by use of the
on-chip memory", "Online Synchronous task", "Process vector"). The availability of these
function option subparts, however, depends on the particular hardware configuration and is

determined upon connecting with the device (see the chapter on "imc Online FAMOS @").

Online classification

Enables functions of Online Class-counting Kit (see the chapter on imc Online FAMOS @).

Online-Order tracking

Enables functions of Order Tracking Kit (see the chapter on "imc Online FAMQOS @").

CAN-Database Import

Enables Vector-database access, DBC-format; order option */VEC-DATB (license per device)
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Property: Options Description
imc STUDIO Monitor Shows, if the devices is prepared for imc STUDIO Monitor. That entry can not be changed.
ECU-protocols Activates the functions for CAN-bus subscribers which support the ECU protocol (see the

chapter on "imc Online FAMOS lest" and the
"imc Online/Inline FAMOS function reference|ss6!").

Measurement time (T3) Only available to devices having a sleep-mode. Describes the minimum duration for which
until suspend (s) the suspend signal must be applied.
imc REMOTE Activation of imc REMOTE LinkSecure or imc REMOTE WebServer. This requires an

activation code which must be purchased along with the device. It is also possible to
perform the activation subsequently.

e imc REMOTE LinkSecure: Option for imc LINK providing secure access via an https
connection

e imc REMOTE WebServer: Enables imc REMOTE WebServer! 22 which provides
platform-independent remote access to imc measurement systems.

If imc REMOTE WebServer is enabled in the device properties, a connection
is permanently occupied. The maximum number of connections to the
device depends on the device - see "Device overview| 171",
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8.2.2.6 Module properties

The dialog lists all amplifiers equipped with the device.

Ribbon View

Setup-Configuration > Module Properties Complete

Device: T_126R78_CS_F003_1

= Signal conditioner [1] ~
Type Bridge, current and voltage amplifier and temperature ..
Channel count a
Senal number J9306E, 372210
Firmware 09.03.2016; 09.03.2016; 09.03.2016; [§)
Calibration date 11142012
Pozition 1
Addreszs B5 (I2CHODULE_Dxd1)
E Counter [2]
Type Counter "DIOIME-4/2"
Channel count 4
Sefial number 410750
Firmwware 09.0232016; 09.03. 200 6; 09.03.2016; (1)
Calibration date -
Pozition 2
Address GG [I2CHMODULE_Oxd2)
B Digital-1/0 [d0])
Type DO, 2Bt
Pozition dd
B Digital-1/0 [d1]
Type Ol, 2 Bit b
Reazzign Save az... k. Cancel Aocept
Module properties

Along with the "type designation", "serial number", "firmware" and "calibration date", you will find the
"address" (with bus designation) and the resulting "position" of the amplifier.

By using "Save as..." afile is created which lists the connected amplifiers

There are two groups of amplifiers:

e Permanently installed amplifiers use an address switch on the amplifier, which is set upon delivery of the
system. With some devices, this can be changed by trained users (see "Device manual").

A permanently installed amplifier is distinguished by the address designation: ”2CMODULE.

e Modules (e.g. imc CRONOSflex or CRONOS-XT moduIes@) are integrated with a master (e.g. CRFX/CRXT
Base unit or with an EtherCAT Master (ECAT-DA) for imc CRONOScompact). The obtain their module
address automatically. The numbering of the module occurs upon first connection and remains intact.
Along with assignment of the module number (Position), a "ScanID" (identifier for the module) is also
allocated. A 7-segment display represents the module address.

A CRFX/CRXT module is distinguished by the address designation: xbus.
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Assigning the module number

e Reassign: The button "Reassign" overwrites the existing numbering of the modules with an uninterrupted
re-numbering.

e Assign manually: Enter the position manually. Click the number and choose a position from the list.

B Signal conditioner [3]
Type Bridge, current and woltage amplifier and temperature meazurement unit "CRFE=AUNIZ-8", Linear
Chanmel count 8
Senal number 180701, 311424, 436294
Firmware 09.02.2ME; [B)
Calibration date 07A18/2013
Position 3 v
Address -
4
]
E
7
a
q W

Assign manually

" s

Note that changing the module configuration is equivalent to re-ordering the amplifiers. If a change in the
order of module entries is made, any experiments present can no longer be used.

Removing CRFX/CRXT modules

If an module is removed, the device description retains the module numbering. A gap results in the numbering.
Since the device description is saved along with the experiment, the old experiment can easily be reused in any
later application of the same module.

Exchange of CRFX/CRXT modules

The device description identifies an module by its serial number. After exchanging an module with another of
the same model, the new module is recognized as such by its serial number and receives a new address. In this
case, correct the address (Assign manually), before resuming the use of existing experiments.
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0 Note Notes on assigning the module number

e If an CRFX/CRXT module is alternately used with different imc devices, it saves the module address for
each measurement device separately. The number of module addresses is limited to 63.
If the number of possible module addresses is exceeded, the oldest entry is deleted.
A module can thus have different module addresses in different device configurations. The use of the
same module in different devices is thus possible without needing reassignment of the module address
each time.

o |f the ScanID matches the module address saved on the module is used.

o |f there is a conflict in the ScanID (multiple modules having the same module address), then Reassign of
the module addresses is performed.

o For all other modules (non-matching of the ScanlD), the module addresses are reassigned.

e When assigning module addresses, the last address used is applied. The newly assigned addresses follow
(are appended to the end of) the last address assigned.

e When the module addresses are reassigned, a new ScanlD is made and all modules are assigned a new
address.

o Note Notes on changing the device configuration

o After the device software connects with a device, it is at this time not possible to take any changes of the
device configuration (removal and/or addition of modules) into account (e.g. event notification with
subsequent adaptation of the settings dialogs).

o |f the device configuration is changed, changes are only taken into account after separating from and
reconnecting the device with the device software

e During a running measurement, it is not possible to respond to changes of the device configuration (no
"hot plug")!

8.3 Tool Windows
8.3.1 Details

The content of the "Details" window depends on which page is selected. As in the "tabular disglazgsﬁ", you can
also directly edit @.parameters in this tool window.

Details * 0 X
{}; E‘ "y |
Connection status
Device conkrol Connect >
Device is selected For m.., ~
Device narme T_126678_C5_7F0038_1
Dewice Sk
Device specification
Measurement status

Tool window "Details" in the plug-in "imc STUDIO Setup"
(example)
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Hidden parameters

By default, the Details window sows a selected set of parameters which can also be seen in the tabular display
and the dialogs. By clicking on the padlock symbol ( 1" ), all other parameters are also displayed which belong
to the selections in the tabular display ("hidden parameters").

Example

When you click on the padlock symbol, you see the much more extensive list of all device parameters. The image
below shows only an excerpt:

Details * 1 X
%2 & |
Action ‘=

Connection status

Device adapter

Cevice board

Device clock skate

Device clock bype

Device conkrol Conneck b
Device features

Device Firmware

Device identifier

Device is known v

Device is selecked For ., v

Device name T_l26678_C5_7F008_1 £
Drewice Sk

Device specification

Device storage inkerval  End of measurement
Device storage inkerv...  all

Device storage location  Remaowable medium
Manufacturer

Measurement skatus

Mebwork skorage sethi, .

Process vector backu. .. Delete
Process wector variabl. .. v
Synchronization mask., ..

Synchronization signal,.. no synchronization signal

Swnrhranizatinn cinnal rin vwnchrnnizatinn sional

"Details" tool window for a selected device with display of the
hidden parameters

In this display, you can also set parameters which are not available either in the tabular display or in the dialogs.
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Grouping / sorting parameters

The parameters in the "Details" window can also be displayed in groups. To do this, click on the grouping symbol
(=='). The parameters are then divided into the following groups:

e Visible

¢ Hidden
Details * [0 X
{}; = 'y

Yisible -

Connection status

Dewice control Conneck b
Device is selecked fo... o

Device name T_l26678_C5_7F00a_1
Drewvice SM

Device specification
Measurement status

Hidden w

"Details" tool window in grouped display

The groups can be opened or closed individually (symbols: [+#][#] ).

To sort the parameters alphabetically, click on the sorting symbol ( 37 ). Click again to change the sorting order.

8.3.2 Sensors

The tool window "Sensors" presents all information on existing sensors and characteristic curves.

Here is where you find information on the sensors used. Additionally, you can create and edit "user-defined

characteristic curve". If imc SENSORS is installed, the sensors from this database are shown and are available for
use.

o Reference

See "Setup pages - Configuring device" > "Sensors, Characteristic Curves and TEDS [ 720]"

8.3.3 Layout repository

Complete layouts: Her you will find a list of all available Setup pages. In order to display a page, use Drag&Drop
to move it to the tab-bar (or use the context menu - see "Additional Pages @“).

For the editions imc STUDIO Developer:

Complete layouts: Using the context menu, you can modify the settings of the saved pages (see "Properties
of Pages/Complete Layouts Eﬁ“).

Pages and Elements: Here you will find elements for modifying and designing your own personal pages (see
"Designing Pages %“).
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8.4 Operation

The Setup main window is subdivided into several predefined pages. Some pages are divided in two windows
stacked vertically, as shown in the example below:

S—
u Documentation I bt I Devices E Analog channels II ;ili Digital channels M =PS M Yariables
Mame | Conneckar & | 3katus Current value Measurement <

» Channel type: Analog inputs {Count=8}

F EChanneI_ElEll [D1] 1MoL Ackive Full bridge - Li
Channel_002 [D1] IMOZ Passive Full bridge - Li
Channel_003 [O1] IMO3 Passive Full bridge - Li «

4 I [

Channel definition E Measurement mode E Range & Scaling E Filkering E Sarmpling & L4
Channel type ol Analoginpuks  Bridge, current and volkage amplifier and temperature measurement unit "UMIZ-5"
Marne Channel_0o1

Zarnrment

Skatus Ackive b @

Tabular display and dialog
(example)

Region Description

1: Tabular disglay@ﬁ The top window shows a tabular (rows/columns/cells). In the table, e.g. all known devices or
channels/variables are listed. It offers a quick overview of parameters and can be filled with
many columns.

2: Diangs’z—sf% The lower window shows special dialogs’z—sﬁ for the most important parameters.
Assistenten |20 The Assistants are an aid in configuring particular device components such as Fieldbusses or

imc Online FAMOS.

Editing: You can modify the parameters by means of in-place editing@ in the table, as well as in the diang@.
To edit the height of the window, use the mouse to drag the dashed separator line.

8.4.1 Tabular display

In the tabular display, many parameters of the selected page are displayed in a segmented table.

E Analog channels

Marne & | _onneckar & | Skatus Current value Measurement ==

v Channel type: Analog inputs (Count=8)

k EChanneI_ElEll [D1] 1MoL Active Full bridge - Li
Channel_00z [D1] IMOZ Passive Full bridge - Li
Channel_003 [D1]IMO3 Passive Full bridge - Li =

4 I [

Example of tabular "Analog channels"
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You can edit/2] both individual parameters and sets of multiple parameters (see Selection @) directly in the
table cells. The availability and selection of settings depends on the page opened and on the selection in the
table.

Other parameters: In principle, all parameters can be configured using the tabular. For this purpose, you can use
the Column Chooser|2ss1to include the desired parameters in the table. Also, you can configure complex columns
using the function Additional columns [ 2511,

8.4.1.1 Selection

In the tabular display, you can edit both individual parameters as well as sets of multiple parameters directly in
table cell.

To do this, first select the row(s) which contain the parameters.

Selection with the mouse

To select contiguous cells, you only need to drag open a rectangle over the desired region with the mouse.

Marne Status Conneckar Marne Status Conneckar
» Channel type: Analog inputs {Count =8} » Channel type: Analog inputs {Count =8}

b ichanmel 001 i Active [01] THO1 b (channel_um;n ;;; X Active [01] THO1
Channel_00z 18 *“passive [01] INDZ b| Chermelonz  passive [01] N2
Channel 003 Passive'~..  [01]IND3 v | Channel 003 Passive~..  [01]IND3
Channel_004 Passive  [04]INO4 v | Channel_o04 Passive  [01]IND4
Channel_00s Passive [01] INIZIS J k Channel_00s Passive [01] INEIS .
Channel_00& Passive [01] IMD& Channel_00& Passive [01] IMD& Ib

While holding down its button, drag the mouse over the region Release the mouse button at the position desired

Selection with mouse and keyboard
To do this, use the left margin column, as shown in the first image.
Selecting individual rows

Click on the left edge of the desired entry:

Marne Skatus Conneckor

» Channel type: Analog inputs (Count =8)

Channel_001 Ackive [01] IMOL
r% ‘Channel_00z Passive [01] INDZ
Channel_003 Passive [01] IMO3
Channel_0o04 Passive [01] IMO4
Channel_005 Passive [01] IMOS
Channel_00& Passive [01] IMO&

Single line selected
(simply click on the edge of the table)
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Selecting multiple, consecutive rows
Click on the first row which you wish to select. Then hold down the <Shift> key while clicking on the last row you
wish to include in the selection. This selects all the rows from the first through the last.

MName Skatus Conneckar

» Channel type: Analog inputs {Count =8}

Channel_0o1 Arckive [01] ImMO1
*I}b Channel_00z2 Passive [01] IMOZ
k Channel_003 Passive [01] IMNO3
b Channel_004 Passive [01] IMO4
1y (oo A posne orimas
Channel_00& Passive [01] IMD&

Selecting multiple consecutive lines
(hold down <Shift>-key)

You can also perform this procedure repeatedly (in multiple steps). To access more entries, you can use the
scroll bar to move through the table. This means that you can also select lines in the table which are so far apart
that they are not visible at the same time.

Selecting multiple rows separately

Click on the first row you wish to select. Then hold the <Ctrl> - key down and click on the next row which you
wish to add to the selection. Each row you click on while holding down the <Ctrl> - key will be added to the
selection.

MName Skatus Conneckar

» Channel type: Analog inputs {Count =8}

PL} Channel_0o1 Ackive [01] IMO1
Channel_00z2 Passive [01] IMOZ
PL} Channel_003 Passive [01] IMNO3
Channel_004 Passive [01] IMO4
'l (Chamel0os) (R Passive - [01]100S
Channel_00& Passive [01] IMD&

Selecting multiple lines separately
(hold down <Ctrl>-key)

You can repeat this procedure (in multiple steps). To access more entries, you can use the scroll bar to move
through the table. This means that you can also select rows in the table which are so far apart that they are not
visible at the same time.

Cancel selection

To cancel a multiple selection, click on the left side of a single entry in the table
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8.4.1.2 In-place editing

All parameters for which there is a column in the table can be edited in place (directly in the table). Note that

there are diangs@ for selected parameters.

Editing single parameters

Marne Skatus Conneckor
» Channel type: Analog inputs (Count =8)

& Channel_001 é.ﬁ.ctive = [01] INODL
Channel_00z2 Active I"x’ [01] IMOZ
Channel_003 .Pf'ffl‘f—/ [01] IND3

Editing single parameters:
click on the row

In order to edit individual parameters, click directly in the associated cell of the table. It is not necessary to select
the line beforehand. After clicking, a control appears with which you can edit the parameters. The control's type
depends on the particular parameter concerned. In the image above, you see a drop-down list for selecting the

desired channel status (Active/Passive).

Editing multiple parameters

Mame Skatus Conneckar

» Channel type: Analog inputs {Count=8}

k Channel_001 Ackive [O1]ImMO1
b Channel_00z Ackive [01] IMOZ
§|  Channel_ooz [(Active) | [01]1M03
Zhannel skatus |F'.I:ti\-'e .
ackive b
Passive

Control for multiple selection
(example)

Select the desired row as explained in the previous chapter (Selection @). Next, click on one of the rows where
you wish to edit parameters. A control appears in which the corresponding parameter can be edited. If all of the
parameter values are the same, the value is indicated; otherwise, an inequality - symbol (|#*|) is displayed:

Mame Skatus Conneckar

» Channel type: Analog inputs {Count=8}

k Channel_001 Ackive [O1]ImMO1
b Channel_00z Passive [01] IMOZ
§|  Channel_ooz (Passive) | [01]1M03
Zhannel skatus |¢ P
ackive b
Passive

Different parameters in a multiple selection procedure

(example)
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8.4.1.3 Configuring columns

By default, the various pages of Setup show a certain selection of columns (parameters). You can also configure
the selection and order of the columns according to your own wishes (see "Showing and moving columns @“).
The column configuration is saved/opened with the view configured (see section "imc STUDIO (general)" >

o Note Saving / restoring a configuration

In order to save a column layout, use the functions belonging to the View menu (see the manual
imc STUDIO (general) > chapter "Views@“).

8.4.1.4 Sorting and grouping

o Note Saving the sorting and grouping arrangements

The sorting/grouping arrangements are saved with the views. The views are saved along with the project.
This means that any views are available for all of the project's experiments.

e See: "What is saved where?| )"
e See: "Views|ss!"

Sorting

Clicking the mouse over a column header causes the table to be sorted according to that column's content. The
direction of the arrow at the right margin of the box indicates the sorting direction:

Connectar E

Reversing the direction: Each click of the mouse toggles the sorting direction to the respective opposite
direction.

Undoing the sorting: Open the column header's context menu and select "Clear Sorting".
Sorting according to multiple columns: Activate the sorting according to an additional column by clicking the

mouse while holding down the <SHIFT>-key.

Marne & | Conneckor Skatus -

» Channel type: Analog inputs (Count =8)

Temp_1 [01]IMO1 Ackive

Temp_3 [01] IMO3 Active

Channel_004 [01] IMO4 Passive
Channel_00s [01] IMOS Passive
Channel_00& [01] IMO& Passive
Channel_oo7 [01] IMO7 Passive
Channel_005 [01] IMOE Passive
Temp_zZ [01] IMOZ2 Passive

The table is sorted according to the parameter "Status" and next by "Name".
Active channels are thus always at the top.
All active and passive channels are sorted alphabetically among themselves.
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Grouping
By default, most tables are grouped according to one of the parameters. For instance, the channel tables are

grouped according to the parameter: "Channel type". You can, if desired, cancel the grouping or modify it.

To do this, open the context menu in the upper left corner of the table and select the item "Group By Box". The
box is then displayed above the table. Here, you can add table columns using Drag&Drop.

Channel type &
———— | Save (PC) &

Marne « | Connectar Stakus
» Channel type: Analog inputs {Count=8)
v Saye (PC): False {Count=4)

Channel_005 [01] IMOS Active
Channel_006 [01] IMO& Active
Channel_007 [01] IMO7 Passive
Channel_00& [01] IMOE Passive
w Save (PC): True (Count=4)
Channel_D04 [01] IMO4 Passive
Temp_1 [01] IMO1 Active
Temp_2 [01] IMOZ Passive
Temp_3 [01] IMO3 Active

Example of grouping according to the channel type and next by the saving status.

Disadvantage: Any columns according to which groups were formed can no longer be displayed in the table. If
this is required however, then create an additional column of the type : "Combined column 251", This
workaround lets you show the parameter after all. (Creating/editing of the columns is only possible with at
minimum the imc STUDIO PRO! 2] product versions.)

8.4.1.5 Filtering columns

0 Note Saving the filter settings

The filter setting is saved with the views. The views are saved along with the project. This means that any
views are available for all of the project's experiments.

e See: "What is saved Where?@"
e See: "Views|ss)"

To select a filter you use the header of the column to which the filter is to be applied. When you move the
mouse over the column header, the filter-symbol appears at right.

Skatus E

Clicking the mouse over the filter-symbol causes a selection menu to appear. Here you can select a value from
among the current settings, which is to be the only one still displayed. Or, you can define your own filter
("Custom").

Once you have defined a filter, a filter bar appears on the bottom.
» | || [Coupling] = 'Full bridae' O [Coupling] = 'Half bridge' | - Edit Filter
Filter-bar

Here, the filter currently set is shown. In this example, all columns which use either "Full bridge" or "Half bridge"
coupling are used.
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Removing filters: You can remove a filter by clicking on the "X", or by using the filter-symbol in the table header:
select "All".

Activating/deactivating: Using the checkbox in the bar, you can activate/deactivate the filter without removing
it.

Changing filters: Clicking the mouse over the Drop-Down symbol causes a list to appear, which offers the most
recently used filters for selection. Here, you can select a different filter.

User-defined (custom) filters

If you can't find the appropriate value by means of the filter-symbol, or if you require different conditions, you
can implement "Custom" entries.

The following dialog appears. In this dialog, configure the filter as desired and then click on "OK". Note that the
filter only works with exact values/texts.

Custorm SutoFilter pod
Show rowes where;
Coupling
Fouals - Field | Full bridge -
and o
Equals - Field |Half bridge A
K Zancel
Custom filter
Editing filters
In order to define complex filters, click in the Filter-bar on "Edit filter". The following dialog window then opens:
7 Filter Editor x

------ [Coupling] Equals Full bridge
- [Coupling] Equals Half bridge

Cancel Apply

General Filter-dialog

Using this dialog window, you are able to formulate complex combinations of filter conditions.

Changing the group's operator: When you click on the operator which is already set for the group, a list of
operators then appears, from which you can select the appropriate one: "And", "Or", ...

Adding a condition: By clicking on @, you can add any desired number of filter conditions to the operator group.
In doing so, be sure to follow the pattern of placing the parameter (e.g. coupling) at the first position in the
condition statement, then the condition itself in the second position (e.g. "equals" or "Does not equal”, ...), and
finally at the third position the "value".

Deleting: Clicking on & lets you delete filter conditions.
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Adding a group with an additional operator: Click on the operator set for the group. In the list which then
appears, select "Add group". The new group can have a different operator type and can in turn contain any kind

of conditions/groups.

7 Filter Editor

------ [Coupling] Equals Full bridge
------ [Coupling] Equals Half bridge

[Coupling] Equals DiC
[5tatus] Equals Active

Cancel

apply

Filter setting with two groups
Coupling = "Full bridge" OR coupling = "Half bridge" OR

(coupling = "DC" AND Status = "Active")

Dependency on other parameters: Instead of entering a value according to which to filter, you can also select
another parameter. This means you are able to add dependency relationships to other settings. To do this, click
on the pencil-symbol or on the box-symbol next to the value to change.

8.4.2 Dialogs

In this section, the most important parameters of special dialogs are offered.

Zhannel definition E Measurernent mode E Range & Scaling g Filkering @ Sampling 2 L4
| I—

Channel narme Channel_001
Mode Yolbage
Correction Linear

Supply g b
Inpuk range 5 Y

Lz i

Differential -

Example of "Measurement mode" dialog

Selected parameters are presented here, distributed over multiple dialogs. The dialogs are designed in a clearly
structured manner. As with the tabular display, you can also directly edit/ 20l parameters in the dialogs.

Availability and selection of the dialogs and the settings depends on what page is open and on the selection in

the table.
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8.4.2.1 Direct editing

You can directly edit (change) all parameters displayed in the dialogs.

Editing individual parameters

Marne & | iConneckor 4 |Skatus Current value Measurernent

v Channel type: Analog inputs (Count=8)

b Channel_001 [D1] IMO1 Active D - Linear
Channel_00z [D1] IMOZ Passive Full bridge - Li
Channel_003 [D1] MO Passive Full bridge - Li
Channel_004 [O1] IMO4 Passive Full bridge - Li -

4 I [

Channel definition E Measurement mode E Range & Scaling E Filkering @ Sampling & L4
Channel type ol Analoginpuks  Bridge, current and volkage amplifier and temperature measurement unit "UMIZ-5"
Marne Channel_0o1
Zarnrment
Skatus Aickive

Ackive

Passive

Editing individual parameters (example)

To edit a parameter, first select the corresponding table cell in the tabular display (see Selection @). The dialogs
associated with the selection are indicated. Open the dialog in which the parameter to be changed is found.

Click on the control with which the parameter can be edited (changed). The control's type depends on the
parameter. In the image above, you see a drop-down selection list for setting the channel status (active/passive).

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 239



Operation Chapter 8

Editing multiple parameters

When a parameter in in a dialog is edited, then this change causes changes to all rows in the tabular display
selected. If all parameters have the same value, this is displayed, otherwise an "unequal" symbol is shown ([#]).

In the image shown below as an example, you see three selected channels and the dialog channel definition. If
you select the status active in the drop-down dialog, the status for all three channels is set to active. The results
are shown immediately in the channel table.

Marne & | iZonneckor & |Skatus Current value Measurernent <

v Channel type: Analog inputs (Count=8)

b Channel_001 [D1]IMO1 Ackive D - Linear
k Channel_002 [D1] IMOZ Passive Full bridge - Li
b (Channel_003) [D1] IMO3 Passive Full bridge - Li
Channel_004 [O1] IMO4 Passive Full bridge - Li =
4 I [
Channel definition E Measurement maode E Range & Scaling E Filkering E Sampling & L4
Channel kyvpe el Analoginputs  Bridge, current and walkage amplifier and temperakure measurement unit "UMIZ-8"
Mame Channel_001, Channel_002, Channel_003 LY
Cornrment
Skatus * %
Ackive
Passive

Non-matching parameters in a multiple selection
(example)

8.4.3 Assistants

The Assistants are an aid in configuring particular device components such as Fieldbusses or imc Online FAMOS.
The methods of operating and configuring the respective Assistants are presented in the associated chapters.

All Assistants are shown in a dialog frame by means of which you can select the device affected. If only one
device is involved in the experiment, there is nothing for you to do; that device is automatically selected. But if
there are multiple devices in the list, then use the tabs in the upper region of the dialog to select the device you
wish to configure.

For each device a separate tab appears.

imc| Online FAMOS - m| X

[@ T_126678_CS_7008_1 (SN 126678) [@ T_141171_CRFX400 (SN 141171)

The symbols appearing in front of the tabs provide an indication of any name conflicts (red X-symbol). A green
check-mark indicates that there is no name conflict.
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8.5 Performing a measurement: Procedure

This chapter describes how the measurement procedure (the experiment) is controlled. Many functions can be
accessed via the Ribbon Home and all via the Ribbon Setugﬁssﬁ.

Action

Description

Connect signal
leads

Searching for and

Before you can create an experiment, you must adopt one or more devices into the device

selecting . . .
Q - table. To do this, run a device search and selection.
devices|241)
Firmware The software only works with devices having the right firmware. Upon the
T connection/preparation, the versions are compared. If they don't match, the firmware
Update! &3 . .
update is carried out.
) Each measurement setup can require a variety measurement device settings. Configure your
Configure . . . . . .
- device and each measurement channel according to their respective requirements. For this
devices|2ss . . . .
purpose, various software Assistants (wizards) are provided.
Process Current configuration is inspected for errors and made available to all the plug-ins. No

configuration [ 190]

connection with the device is required for this.

v
&

Connect/190) imc STUDIO connects itself with all measurement devices selected (generally via LAN).
For amplifier channels: balance the channels. When a system having amplifier channels is
Balance switched on, or the gain, gain function or filter function is changed, the offset needs to be

balanced.

Pregareh—gﬁ

The current configuration is exported to the device.

$
4

Start . .

- The measurement is started for all devices.

measurement| 197

Stop . .
The measurement is stopped for all devices.

measurement| 197

8.5.1 Device Search - known and selected

Term

Description

Search for devices

In a device search, the system searches the network for all suitable devices. The "device
table! 201" lists all devices found.

Device is known

"Device is known" means that the device is already available for selection as soon as the
software starts. The device's setup is familiar to the software and an experiment can created
without needing to connect with the device.

Selected

"Selected" means that a device is to be used for the current experiment.
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Making a device known

To make a device known, you must previously have launched a device search for it. Perform a "device search [1e0)"
(@). The system then searches for devices in the network.

Ribbon View
Home > Search for devices (@) all
Setup-Control > Search for devices (@) Complete

Finally, the devices found are listed. Te following image shows a typical display:

Selected Device name g Device specification
T_124835_C1_1_LEMO_ET 124835 ime C1-1 LEMO
T_130039_busDad 130039 busDua -4
T_130311 SPARTAM L322 CARN 130311 irnc SPARTAN

Device search results
(example)

The devices listed now are not yet known!

To make a device which has been found "known", you can do one of the following:
e "select" the device (this means that the device is immediately selected for the experiment)
e select the disabled parameter "Device known" (e.g. in the tool window “Details@").

Once the device has been made "known", its setup is determined.

o Note Note on determining the device configuration

For the purpose of successfully determining how the device is configured, a temporary connection to the
device is established.
If this is not possible, the device is not made known to the system. A corresponding entry appears in the log
book. Possible reasons include:

e incorrect firmware version

e the device is in Measurement mode (which means that the device is currently performing a

measurement)
e the device has established an active connection to a different computer

Now that the device is "known", it is available for selection, without the need for a search, the next time the
program starts.

o Note Special case

Registering the device with the system by loading experiments
When an experiment is loaded in which an unknown (unregistered) device is used, the device is
automatically adopted as a registered (known) device.
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Question: The device in an experiment has a different device configuration than my registered device. Will
the registered device be replaced with it?

Answer: The registered device is only replaced when you establish a connection with the device. If an
experiment with a registered device is loaded, but its configuration is different (e.g. CRFX with different
modules), the registered device is initially not overwritten. The Device Table temporarily indicates a "new"
device. When you restart imc STUDIO, the original device appears once again in the table.

Only once you establish a connection with the device will the device list be updated. The previous state is
discarded.

Device selection

To be selected for an experiment, a device must be "selected".

Selected Device name g Device specification
b 7 T_124835_C1_1_LEMO_ET 124835 ime C1-1 LEMO
T_130039_busDad 130039 busDua -4
T_130311 SPARTAM L322 CARN 130311 irnc SPARTAN

By clicking on the desired devices "Selected" box, the device becomes ready for the experiment. You can also
select multiple devices for your experiment.

You are not yet connected with the device!

If your device was not previously known, it is made known the first time the it is selected.
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Status display

After selecting the device, the status of the "Connection "and of the "Measurement" is indicated in
corresponding columns:

Drevices E analog channels Digital channels @ Wariables @ Triggers

Selected Device name = |5M Device specification | Conneckion skatus | Measurem, ., | Device conkral

b o T_126678_C5... 126678 imc C Series disconnecked stopped Conneck | T

Status indication in the columns
"Connection status" and "Measurement status"

The same information is also available in the "Details" toolbox ("Measurement status", "Connection status"):

Details * 0 X
;gl =)

Connection skatus disconnected

Device conkrol Conneck >

Device is selecked for me. ., o

Device name T_126678_C5_7008_1

Drewice SM 126675

Device specification imc Z Series

Measurement status stopped

Status display in the "Details" window

8.6 Metadata

Saving metadata with the channel

Metadata can be saved directly in the channel file. No separate file is created. This means the relevant
information is saved in all channels and thus in all channel files on the PC hard drive.

Column selection

In the Options "Setup" > "Traceability of data", you have the choice of which groups of parameters to save.

Ribbon View

Extra > Options (q_gé‘) all

Option Description

Traceability of datal 134) Groups of Setup-parameters which are saved as metadata in the Channel Properties. They

can be read out again at a later point in time.
The channel properties make reconstruction of the measurement's configuration possible.
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Various groups of Setup-parameters are available for selection, which can also be saved. The tooltip for each of
these selections contains an exact list of all parameters. Here is an overview:

Groups Description

Basic information Device serial number, channel number, module serial number

Hardware information Among others connector, channel type, module number, module type, amplifier calibration
date

Channel settings Among others measurement mode, coupling, offset, factor, bridge parameters, inc.-

parameters, filter parameters

Balance information Balance date, balance compensation 1/2, balance time
Metadata All user-defined metadata columns%, which had been created for the channel

Channels can record any data which can be interpreted as either text or a
number. Something which cannot be saved with the channels is embedded

@ files (images/PDFs). For instance, when a file is saves as "Link" or as "Link +
in experiment" ’;ﬁ, the path to the file is saved as metadata in the channel.
If this is not the case, the parameter remains empty in the channel.

0 Notes

Saved parameters - adapted to the channel type
Only parameters relevant to the channel type are saved. Analog channels contain different parameters than
incremental counter channels.

Changes during measurement
During creation of the file, the metadata for the channel are specified. For this reason, any changes made
to the metadata during the measurement are not saved to the file.
The exception is when data saving is resumed in a new file. In this case, the changed metadata are applied
to the new file. This pertains to "Interval saving", for instance, and in the case of "Suspend/resume data
storage".

Reading out metadata

In order to read out the metadata saved with the channel, proceed as follows:
e imc FAMOS: Use the command UserPropText? (for texts) or UserPropValue? (for numbers).

For the purpose of parameter selection, the the metadata's language-independent column ID is required.
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Question: How do | find out the metadata's column ID?
Answer: Open a saved channel containing metadata in the free-floating curve window (double-click on the
channel in the Data Browser).
Next, select the menu item "Configuration" > "More Channels". Jump to the tab "Channel info".
Here you will find the available saved metadata with their respective column IDs under the heading "User-
defined properties".
Additionally, the column ID is included in the list appearing in the description of the respective parameters;
e.g. "Measurement mode [aaol".

8.7 Information and tips
8.7.1 Enumeration classes

In an Enumeration class, the associations to "Object-groups" (e.g. analog channels, Display variables, devices, ...)
are defined.

It is important to make an appropriate selection for the Default Values |21l for example, in order to have the
correct targets for the defaults.

Enumerator class Internal designation Description

Experiment eExperiment Experiment metadata

Device eDevice Device settings

Module eModule Amplifier parameters

Bit eSubChannel DI-/DO-bits (incl. Mon-DI-Bits), virtual bits, Ethernet bits,

Field-bus bits (MFBDIO), pv-variables (of DI-ports,
analog-, incremental counter- or Fieldbus channels)

Channel eChannel Analog channels, DIO-ports, other pv-variables, virtual
channels, Display variables, ...

Trigger eTrigger Trigger settings (trigger name, trigger linkage, event
number, trigger, trigger count)
Parameter eParameter AppMod block parameter (only the parameter value can
be set)
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8.7.2 Setup-layout

This section describes the Setup-interface's designing options.

Chapter overview

Synopsis Section

Showing and arranging existing columns Showing and moving columns /28]

Personally defined columns Creating and configuring additional columns |25t
Preventing dialogs from closing until after an entry has been Using Mandatory Boxes| 266!

made

Transferring columns to other PCs or to other projects Export/import of column/table descriptions|273)
Modifying and configuring pages Table Description and Complete Layout|27)

Properties of the Pages/Complete Lavouts%

Designing pages| 276
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8.7.2.1 Showing and moving columns

By default, the various Setup pages show a certain selection of columns (parameters). You can also configure the
selection and order of the columns according to your own wishes. The column configuration is saved/opened
with the view configured.

0 Note Saving the column selection

The position and size of the column is saved with the views. The views are saved along with the project.
This means that any views are available for all of the project's experiments.

e See: "What is saved where?|e2)"
e See: "Views|ss!"

The pages are constructed in a variety of styles. The various design elements have different methods for
configuration.

Display in a "Table": e.g. the pages "Devices", "Analog channels", ...

Opening "Column Chooser"

E Documentakion Devices E #nalog channels E Cigital channels 3PS
GRS

Rz < | Conneckar < | Comment Skatus
=
Group By Box inputs {Count=8)

y| 7% Filter Editor... : (017 MO Active

=== IMOZ Passive
IMOS Passive

Column layout !5 Column Chooser

Rl L= L = L

Best Fit (all calumns)

Channel_004 ] Iro4 Passive
Hide all calumns )
Channel_005 1 IMOS Passive
Channel_00& [D1] MG Passive
Channel_007 [D1] IMOT Passive
Channel_005 [D1] IMOS Passive

»* Channel type: Analog outputs {(Count=4)
Opening the table's context menu

In order to insert columns, open the "Column Chooser" dialog. To do this, open the context menu in the upper
left corner of the table. Select "Column Chooser".
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Inserting columns

The dialog "Column Chooser" contains a list of al columns which can be inserted. In order to insert a column,
drag it from the list to the column's header, as shown in the image below.

4L The position of the arrows (before the column has been placed)
e wehe Meearener etk indicates whether the column is to be inserted. In this example, the
ErS column "Sampling rate" is inserted to the right next to "Current value".

Sampling ratel}

i

Column Choose n

Charmel | Module | Device | Other
R esulting samplind time -

Sample counk

Sampling rake

Sampling speed

Sensitivity
Signal quality

Skrain sensikivity

1

Dragging a column

Once you have placed the column, it is inserted at the position chosen.

Current walue Sampling rate Measurement mode

Column Chooser n

Chanmel | Module | Device | Other
Resulting sampling time B
Sample count

Sampling speed

Sensitivity

Signal quality

Strain sensikivity

Sweep speed

4

The column positioned

Moving columns (changing position)

To change a column's position, use Drag&Drop to move it to the title bar at the desired position.
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Deleting columns

In order to delete a column, use one of the two following possibilities:
e Open the "Column Chooser" dialog and drag the column to the dialog window
e Drag the column to an empty area next to the table as shown below:

Current walue Sampling rate Measurement mode

Sampling nx

Deleting a column by
Drag&Drop

The "Column Chooser" dialog does not need to be open.

Display in a "Detail-Table": e.g. the pages "Documentation"”, "Experiment", ...

Opening "Column Chooser"

In order to insert columns, open the dialog "Column Chooser". To do this, open the context menu of an existing
column title or of any empty area. Select the item "Column Chooser".

Inserting a column

The dialog "Column Chooser" contains a list of all columns which can be inserted. In order to insert a column,
drag it from the list into the existing table.

The mouse cursor indicates where the column will be inserted.

As a branch of an existing group

Project dfnail address |:1§ject aofficer
Hink: -

Insertion as a branch in an existing column

w Project officer
E-rail address project officer
Himk

The next higher level column becomes a grouping element

Between existing columns

Prrierct nfFirer
E-mail address peoject officer
=
Isertion between two existing columns
Be aware that the cursor needs to be rather far to the left

Project officer
E-rnail address praject officer
Hirk

The column is inserted in between
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After the last column

Project afficer
Hink
E-mail address pﬁject officer
T

Insertion after the last existing column

Project afficer
Hirk
E-mail address project officer

The column is inserted at the end

Moving columns (changing position)

First open the dialog "Column Chooser". In order to change the position of a column, move the title by means of
Drag&Drop to the desired position (in the same manner as inserting the column).

Deleting columns

First open the dialog "Column Chooser". To delete a column, move the title by means of Drag&Drop to the
dialog.

0 Note Saving / restoring a configuration

In order to save a column layout, use the functions belonging to the View menu (see the manual
imc STUDIO (general) > chapter "Views@“).

8.7.2.2 Creating and configuring additional columns

o Note Prerequisite: imc STUDIO Professional

Creating/editing columns is only supported as of the product versions imc STUDIO PRO 20,

"Additional columns" contains controls for improving and adapting the operation and documentation of your
measurement results in a wide variety of ways.

Type Description

Combined column| 254 Allows combination, operation and display of multiple parameters in a single column.

Metadata column| 260! Allows display of any desired information and documents (also from third-party )
applications.

Parameter set column [262) Fixed parameter sets (combinations of settings) can be saved in a column and set with a
single click of a button.

Parameter set import Pre-defined, comprehensive parameter set files (*.csv) can be loaded by means of the drop-
column [267) down list.

Additional columns are defined in two steps. First select the type of extra column and set certain basic
properties such as the title and designation. Then for the "Combined column" and the "Parameter set column",
select the corresponding columns and for the "Metadata column" select the data type or data source (file).
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Creating the columns with the Collection editor

To create additional columns, open the context menu of the column headers and select "Table options" >
"Table description "<Name>"" > "Edit additional columns".

E Diocurnentakion Devices E analog channels E Digital chanmels M GPS M Yar

Marme & | _onneckar & | Skatus Current walue Measurer
5] sort ascending inputs {Count=8)
£ | sort Descending outputs {Count=4)

Clear Sorting I: Analog inputs {Count=8)

v Anchored
= Best Fit

Table options Table description "Analog chann Edit additional columns

Create new Metadaka Column, ..

"Edit additional columns" in the context menu of the column headers
Here also: Context menu of the table header

This function is available on every Setup page (Documentation (here without table), Devices, Channels, ...).

The Collection Editor opens:

Collection Editor - IDIﬂ

additional colurns: & i@ x Properties:

Parameter Set Column "Range and Coupling” 1 Range and Coupli...

English Range and Coupli...
German Bereich und Kopp...
French
Ikalian
Spanish
Russian
Japanese
Karean
Chinese (Tra..,
Chinese {Sim. ..
Combined Param... (2 columns)

Write protected

Wisible v
randatory field
Parameker Sek Column - Insert Identifier Range_and_Cou...
Combined Colurmn %
Metadata Columnn (o4 Cancel

_— Parameter Set Colurmn

Collection Editor (example)
¢ In the drop-down list (at bottom left), select the type of the additional column.
e Click on "Insert" and the column is adopted into the list.
e In the "Properties" window, set the column's appearance / functionality.

For a detailed example, see the chapter "Combined column [ 54" or "Parameter set column|a2!".
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Sorting/deleting columns and parameters in the Collection Editor

To sort entries, use the "Up/Down"-arrow icons ( LaVAS 4 ). To delete entries, use the "X" icon ( i ).

Collection Editor {Combined Column “I-C-F*)

Combined Parameters:

‘Colurnn "Input range”

Column “Coupling”
Colurnn "Filker bype”

Collection Editor (example shows sorting)
List of parameters of a "combined column"

For a detailed example, see the chapter "Combined column P

Common properties

Some properties are shared

by all Additional columns:

Properties Description
The column title as it appears in the table. The title can be set separately for selected
languages. Depending on the language setting, the corresponding title is displayed. If the
Title

title is empty, the English version is used.

Special characters and spaces may be used. A comma in a column name should be avoided.

Write-protected

The column content cannot be edited in the column.

Visible

If you select this option, the column is defined but not visible. This makes sense for instance
when you pre-define different columns and later display / select them individually.

Identifier

This identifier is used within the program to uniquely distinguish the column. By default, the
title is used for it. If this identifier is already assigned, a distinguishing suffix is automatically
appended ("_1","_ 2", ...).

Special characters (except "_") and spaces may not be used.

o Note

Saving the columns

The Additional column's configuration is saved in the respective table description. The table descriptions
are saved along with the project. This means that any additional columns defined are available for all of the

project's experiments.

e See: "What is saved Where?®"

e See: "Views|ss)"
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8.7.2.2.1 Combined column

The Combined column joins multiple parameters in one column.

This can make sense, for instance when a measurement is often performed and a certain set of parameters must
be set before every measurement. You can then set the parameters in this column and no longer need to open a
series of various columns/index cards.

Marne | Skakus I-Z-F Conneckar -~

v Channel type: Analog inputs (Count=8)

Channel_oo1 Active L£5 Y] DC; AGF 2 [01] 01
Channel_00z Passive ?
Input range |[£5 Y x
Channel_003 Passive 3
Channel_004 Passive Coupling DC |k
Channel_005 Passive Filter tvpe |F'.P.F *| &
Channel_00& Passive AAF 3
ihannel_007 Passive _|lowpass ;
High pass
Channel_005 Passive £1000 """} Fgand pass s
* Channel type: Analog outputs {Count=4} without

Combined column
Example of column: I-C-F

Configuring
In order to configure the parameters, click on them in the table cell (it is also possible to select multiple cells at
once; see the chapter Tabular Display > Selection @). The controls for the parameters are displayed and at the
edge you see the wrench icon ([&]):

Marne 4 | Skakus I-C-F Connectar &

» Channel type: Analog inputs {Count=38}

k Channel_001 Active +54; DZ; AAF [01] IMO1
b Channel_00z Ackive +5Y; DC; AAF [01] IMOZ
k Channel_003 Active +54; DZ; AAF [01] IMO3
hannel_004 Active {5 V) DC; AAF) A [01]1H04
Channel_005 Passive . 5
Input range  |£5 Y x
Channel_00& Passive
Channel_007 Passive Coupling loc T&
Channel_00& Passive Filker bype AAF -

* Channel type: Analog outputs (Count=4)

Combined column with multiple selected cells
Example of column: I-C-F

If you change the coupling in the image above from "DC" to "Half bridge", for instance, the change applies to all
selected cells. If the cells all had different couplings before opening the combined column, then the inequality
symbol ([#]) is shown in the box for the coupling.

To close the combined column, click again on the wrench icon ( EY )

Properties

For shared properties, see: Additional Columns [ 253,

Type Description
Combined Parameters List of the parameters which are to be set by means of the column.
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Type Description

Value display Display format in the cell. The values belonging to the combined columns are always listed
in sequence in a row. By means of the following options, the format can be modified.

e Default: Displays only the value of the combined columns
e.g. Channel_001; Active

o SimpleFormat: Selected parameters can be shown/hidden.
Separators or additional texts can be freely defined.

¢ DependentFormat: Selected parameters can be shown/hidden according to the status
of one parameter.
Separators or additional texts can be freely defined.

e ShortCaption: Displays the short form of the parameter name before each value
e.g. Name: Channel_001; Status: Active

e LongCaption: Displays the long form of the parameter name before each value
e.g. Channel name: Channel_001; Channel status: Active

Hide disabled columns In the cell, the space for deactivated columns is omitted. For instance, in a column with the
from caption parameters: Filter type + Filter cut-off frequency 1 + Filter cut-off frequency 2

and parameter values: Low pass, 20 kHz
with Hide on: Low pass; 20 kHz
with Hide off: Low pass; 20 kHz;
or for the parameter value: AAF
with Hide on: AAF
with Hide off: AAF; ;

Display format By means of the display format, you can set which parameters are visible in the cell.

Example with four parameters:

0: Filter type

1: Filter characteristic

2: Filter cut-off frequency 1
3: Filter cut-off frequency 2

Display format: {0} - {2} - {3}
Result: e.g. Band pass - 10 Hz - 1 kHz
You can also use other texts and separators:
Display format: Filter: {0} > {2} > {3}
Result: e.g. Filter: Band pass > 10 Hz > 1 kHz
Only usable with the value display type: SimpleFormat.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 255



Information and tips Chapter 8

Type Description

Display format parameter A variable display format is defined in accordance with a parameter's value.

and Example: Column: Sampling & Filtering. Here, the measurement duration is only displayed if

Variable display format it is not set to Undefined.

The column has seven parameters.
0: Sampling rate
1: Duration
2: Filter characteristic
3: Filter type
4. ...

Display format parameter: Duration

Variable display format Properties
ParameterValue: 0

0: "{0} _ {3}n '
PrintoutFormat: {0} - {3}
ParameterValue:

:"{0}-{3}-{1}"

PrintoutFormat: {0} - {3} - {1}

Parameter = 0 (Duration = Undefined)

Show the Oth and 3rd value with separator "-": e.g. 100 Hz - Low pass
Parameter = 10 s (Duration = 10 s)

Show the Oth and 3rd value with separator "-": e.g. 100 Hz - Low pass - 10 s

In this way, other display formats can also be defined.

Only usable with the value display: DependentFormat.

Embedded The parameters can be edited directly in the cell, instead of in the separate window. An
example is presented on the page: Triggers, the combined column: Properties.

For this function, it is necessary to alter the row height in order to make all parameters
visible (only available as of imc STUDIO Developer).

Disable if this column is If the selected column is empty (e.g. an empty metadata-column), it is not possible to view
empty or edit the parameters belonging to the combined column. In order to delete the view, click
on the <Backspace> key.
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Example of a Combined column

Start the Collection editor as explained in the previous chapter Additional columns [ 251,

Collection Editor

additional columns: SN x Propetties:

Combined Calurmn - Inserk @

¥ Title

Combined Param. ..

‘Write protected
Wisible v
Walue display Default
Hide disabled cal...
» Display Farmak
Display Format p...
Embedded
‘Wariable display ...
Cisable if this cal, ..
Identifier ICF

Ik Cancel

(0 columns) 9‘

Creating a combined column

(example)

1) In the drop-down list, select the entry Combined Column and click on Insert. This creates a nameless (title)

combined column.

2) Enter the desired title in the input box Title, e.g. "I-C-F" and hit the <Enter>-key (see image above). This entry

is automatically used as a unique Identifier. Note that special characters (except

as identifiers. Remove all "-" in this example.

Adding parameters (columns)

nn

) and spaces can not be used

3) Click in the row Combined Parameters in the Properties window and click on the button with the three dots (

[=]).
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This opens an additional window belonging to the Collection editor.

are to be combined.

Collection Editor {Combined Column “I-C-F

Zombined Parameters: + | i x Propetties:

Insert ! :!l

Column selection

Indicated strain

Here you set which columns/parameters

=10l x|

[ 15)

ed, x

Isolated thermo couple

Last walid shunt calibration value

Manufackurer
Maxirnurn
Measurement made

Ik

1

Collection editor, second window, adding column "Input range"

4) Click on Insert: An additional window with a list of all available parameters opens.

5) Select from the list the desired parameter(s) (for this example: Input range, Coupling and Filter type).

Sort

To sort entries, use the "Up/Down"-arrow icons ( ar / + ).

Sort the order of "Input range", "Coupling", "Filter type", as shown below:

Collection Editor {Combined Column “I-C-F*)

Combined Parameters: & i x

‘Colurnn "Input range”
Column “Coupling”
Colurnn "Filker bype”

List of the combined parameters
(after sorting)
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Close the second window by clicking OK. You ten see the first window with the configured column "I-C-F" and

the note indicating that "(3 columns)" have been combined:

Collection Editor

additional columns:

Combined Calurmn - Inserk

&+ i@ x Properties:

¥ Title

Combined Param
‘Wite prakected
Wisible

Yalue display

=10l |

I-C-F

. {3 columns)

W
Default

Hide disabled cal...

Display Format

Display Format p...

Embedded

Variable display £...
Dizahle if this cal...

Identifier

84

ICF

Zancel

Collection editor, first window, combined column "I-C-F" (3 columns)

Close the window by clicking OK. You now have a new column in the channel list, which shows the three

parameters together and with the help of which you can configure them together.
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8.7.2.2.2 Metadata column

In a Metadata column, you can display any desired information or documents. They can be pictures (e.g. a
picture of how to place the test object into the test rig), or a display of the date and time, or descriptive texts, or
anything similar.

The metadata can be entered/edited at any time, for instance, even after a measurement. The natural use of
metadata is for test/inspection documentation. The metadata content is saved along with the experiment,
except for the types "Picture" and "Document". For these types, you can choose whether the file contents are
saved with the experiment or only as a link.

Selected * Device name Test Bench Sh Device specification
ik v T 126678 (CS_7008_1 . % 126678 imc C Series
T_l2ee79_C5_7005_1 Ficture is stored in the experiment,

T_126680_CS_7008_1

Remave
Example of a metadata column
Metadata types
The following types are available:
Type Description
Single-line text Shows a single-line text in the column. To enter the text, click on the column.
Multiline text Shows a multi-line text in the column. To read or edit the complete text, click on the cell.
Picture Shows a picture (graphic) from a file. In the cell, the picture is minimized as a Preview or the

associated icon is displayed as a Placeholder. In order to see the picture in full scale, click on
the cell (see picture above)

Document Shows a document of any desired type. In the cell, the associated icon is displayed as a
Placeholder. Some document types, such as PDF and some graphics, can be viewed directly
when you click in the cell.

In order to open the document with the associated default program, click on the button:
Open.

Text from list Shows a selected text from a list of texts. To select a different text from the list, click on the
cell. You create the list when making the column definitions (Property: "Text list").

Date Shows a control having Date format. To enter the date, click on the cell. Click on the wrench
icon (E ) to select a date.
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Type Description

Time Shows a control having Time format (Hour:Minute:Second). To enter the time, click on the
cell.

Logical value Shows a logical value in the form of a checkbox ([#]/[]). This lets you symbolize any binary

state "true/false" ("on/off", "Error/OK"). To change the state, click on the checkbox.

Directory Shows a link to a directory. Click on the wrench icon ( |E| ) in order to start the folder
selection dialog.

Properties

For shared properties, see: Additional Columns P

Type Description

Text list List of the texts available for selection. To edit the list, click on the button with the three
dots ([-=]).

Only usable for the type: Text from list.

Show placeholder If on: instead of the preview, the icon corresponding to the file type is displayed.
If off: a preview of the content is displayed
e Type Picture: minimizes the picture
e Type Multiline text: the first row

Only usable for the types: Picture, Multiline text and Document (here, always on).

Storage type Determines how the external file is integrated/linked.

¢ In the experiment: The file is incorporated into the experiment. The column thus has
no link to the original file. If the original file is altered, the change is ignored. This
ensures, however, that the original file is always visible in the experiment.

e Link: Only the link to the file is saved in the column. Please ensure that the file is
retained.

e Link + in experiment: The file is incorporated in the Experiment-file and the link exists
in addition. As long as the file exists, it can be opened via the link. As soon as the file is
no longer present, the incorporated file is used.

If the file is saved in the experiment, the Experiment-file is correspondingly larger. If
possible, the link should be used for large files.

Only usable for the types: Picture and Document.

Default value Value which is displayed before any value has been entered.

Only usable for the types: Single-line text.
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Type Description

Entry format Input format for a numerical input.
e 0: Mandatory
e #: Optional
e Decimal separator: decimal period "." (please don't use decimal comma ",")

When the entry format is empty, any arbitrary text can be entered. If the entry format is
used, the only possible entry is al number conforming to the specified format.

Only usable for the type: Single-line text.

Example: 000.0##
001.2
123.4
123456.789
Example: 0.00
1.23
123.45
0.12

Mandatory box Mandatory if the Setup page is embedded in a dialog. The dialog can only be closed once
the entry has been made.

In the following dialogs, mandatory box are evaluated:
e Command: "Show Panel page as dialog"
e Command: "Display Setup dialog"

An example is presented in the chapter: Using Mandatory Boxes [ 268).

Show most recently use When active, a list of the most recently entered values can be opened in the column. Each
values entry in the list can be selected and used.

Only usable for the type: Single-line text.

Most recently use values For viewing and editing the list of most recently used values.

8.7.2.2.3 Parameter set column

The Parameter set column offers the ability to join multiple settings with permanently set values to a parameter
set. Then, if the parameter sets are pre-defined, the end user must only select the parameter set corresponding
to the desired measurement. This saves the user the need to know the entire measurement hardware and its
complete settings options.

Creating a column

e Create a parameter set column (Title, Identifier).
e Set which columns (parameters) are joined together in the parameter set.
e This concludes the definition of the parameter set column.
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Creating/saving parameters

e Next, make the appropriate individual parameter settings.

e Then click in the Parameter set column and select "- New parameter set -".

Marne & | Activate

» Channel type: Analog inputs {Count=8}

Channel_001 Ackive, without skorage
Channel_00z2

Channel_003 Ackive, storage PC

&£ Channel_004
Channel_005 ..ﬁ.ctivej without storage
Channel_00& Active, storage PPC
- Mew parameker sef -

Channel_007

Channel_008

Skatus

Active
Passive

Active

Ackive

Passive
Passive
Passive

Passive

Save (device) Save (PO
W
o v

Example: Parameter set column with the parameters: Channel status, Save (device) and Save (PC).

e Assign a name for the parameter set.

In the parameter, all column settings are saved which are associated with the parameter set column.

In the example above, if a new parameter set belonging to the selected column is created, the following settings

are saved:
e Channel status: Active
e Save (device): true
e Save (PC): true

For this column, an appropriate name can be assigned: e.g. Active, storage PC and device.

o Note Saving the parameter

The configuration of the parameters is saved 162 in the respective supplemental column. The column itself
is saved with the project. Thus, the parameters defined are available in all the project's experiments.

The parameters are only saved when the project is saved.
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Selecting a parameter set

When you select a parameter set from the list, all columns adopt the settings saved which are associated with
the Parameter set column.

arne « | Activate Status Save (device) Save (PC)

v Channel type: Analog inputs (Count=8)

Channel_0D01 Ackive, without storage Ackive

Channel_00z Passive

Channel_003 Active, storage PC Ackive v

Channel_004 Active, storage PC and device  Active W W
& Channel_005 - {Passive

Channel_00& ..ﬁ.ctive, without storage .Passi-.fe

el (107 iEE:::: :g:g: EE and device Passive

Channel_003 - Mews parameter set - Passive

In the example, if the parameter set Active, storage PC and device is selected for Channel_005, the following
settings are adopted:

e Channel status: Active
e Save (device): true
e Save (PC): true

These settings are adopted because they were previously so defined (see: Creating/saving parameters)

As long as no further columns are linked with the Parameter set column, all other parameters remain
unchanged.

Renaming/deleting a parameter set

To rename or delete a parameter set, open the selection list in a cell and then open the context menu of the
particular item.

Next, select Rename parameter set or Delete parameter set.

Properties

For shared properties, see: Additional columns 2531,

Type Description
Combined Parameters List of the parameters which can be set via the column.
Mandatory box Mandatory when the Setup page is embedded on a Panel page as a dialog. It is only possible

to close the dialog once the entry has been made.

An example is presented in the description of the command: Show Panel page as a
dialog|732.
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Example of a Parameter set column

Start the Collection editor as explained in the chapter Additional columns/zsi.

Collection Editor 10l x|

Additional columns: 3 @& x Properties:

Parameter Set Column ‘Fiker Parameter” gy

Parameter Set Column “Ackivate "

Filter Set

combined Column "T-c-F" Combined Param. .. | {0 columns) 9]
rike prokected
Wisible v
Mandakory Figld
Identifier Filter_Set

Parameter Set Colurn hd Insert @l

Creating a parameter set column
(example)

Ik Cancel

1) In the drop-down list, select the entry Parameter Set and click on Insert. This creates a nameless (title)
parameter set column.

2) Enter the desired title in the input box Title, e.g. "Filter Parameter" and hit the <Enter>-key (see image
above). This entry is automatically used as a unique Identifier. Note that special characters (except"_") and
spaces should not be used in identifiers. Delete all " " in this example. Instead you can use: "_".
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Adding parameters (columns)

3) Click in the row Combined Parameters in the Properties window and then on the button with the three dots(

[=]).

This opens a further window belonging to the Collection editor. Here you set which columns/parameters are to
be combined.

Collection Editor {Parameter Set Column * -0l x|

Zombined Parameters: + | i a Propetties:

Insert ! :!l
Column selection

FFT seqments number
‘Filter characteristic . (5 )
Filter cut-off Frequency T
Filter cuk-off frequency 2
Filter type

Flexray Baudrate

Gauge Fackor

ed, x

1

Ik

Collection editor, second window, adding column "Filter characteristic"
4) Click on Insert: An additional window with a list of all available parameters opens.

5) From the list, select the desired parameter(s) (in this example: Filter characteristic, Filter cut-off frequency 1,
Filter cut-off frequency 2 and Filter type).

Sort

To sort entries, use the "Up/Down"-arrow icons ( i / + ).

Sort the order of "Filter characteristic", "Filter cut-off frequency 1", "Filter cut-off frequency 2", "Filter type", as
shown below:

Collection Editor {Parameter Set Column “Filter Parameter™

Combined Parameters: | & i xl

‘Column "Filker charackeriskic
Colurmn "Filker bype”

Colurnn "Filker cukt-of f frequency 1"
Colurnn "Filker cuk-of f frequency 2"

List of the combined parameters
(after sorting)
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o Note Why the sorting is important

The sorting determines the order in which the parameters are set.
For instance, the column: Filter cut-off frequency 2 can only be assigned a value if the column is "active". In
other words, if the column is required for the filter type used, as is the case with Bandpass, for example.

In consequence, it is necessary to set the parameter values in the order which their respective
dependencies requires. The filter type must be set before the cut-off frequency.

Close the second window by clicking OK. You ten see the first window with the configured column "Filter
Parameter" and the note indicating that "(4 columns)" have been combined:

Collection Editor -0l x|
additional columns: ¥ i “ Propetties;
Parameter Set Column 'Fiter Parameter” e Filter Set
Parameter Set Column "Ackivate " bied : i
Combined Calumn "T-C-F" Combined Param. .. ({4 colunins)

‘rite protected

Visible W

Mandakory Field

Identifier Filter_Set
Parameter Set Colurn hd Inserk

O Cancel

Collection editor, first window, parameter set column "Filter Parameter" (4 columns)

Close the window by clicking OK. You now have a new column in the channel list, by means of which you can
save and load the parameters of the four columns.

8.7.2.2.4 Parameter set import column

By using the "Parameter Set Import Column", it is possible to quickly load a variety of settings. Selecting
particular entries automatically selects the associated saved parameter set (*.csv).

Operation technique, and distinction from the Parameter Set Column:

The Parameter Set Column|2is bound to its associated columns. By contrast, the Parameter Set Import
Column operates like the command: Parameter set import@. A parameter set is imported and all settings
belonging to it are made.

Parameters which are not in the file retain their values.
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Example of a Parameter Set Import Column

At a certain test station, two engine types are routinely tested. For each type, there are 3 test procedures,
having varying designations (metadata) and channel settings.

For each of these six "measurement states", one parameter set (*.csv) is generated. The following is a sample

file:
Company name Test object Test part number | Test station photo | Hint
number
My company X1 X1 123 \\Picturel.png speed test 1
Channel name Save (PC) Sampling time Duration
Channel_001 True 1ms 40s

These files are saved in folders as follows:

Engine types
+---X1

| | speed test l.csv

|
|
|
I
¥
|
|
|
|
|
\

low.csv

---low.data
\---DevSetup

+---speed test 1l.data
| \---DevSetup

Picturel.png

speed test 2.csv

---speed test 2.data
\---DevSetup

Picture2.png

Picture3.png

| speed test 3.csv

e

speed test 5.csv
low 3.csv

---low 3.data

\---DevSetup

Picture4.png
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The Engine Types X1 and X2 are folders in which the csv-files are located. Along with the csv-file, there can be a

folder of the same name with the extension "*.data" containing additional files. These files can be used as linked
metadata (e.g. pictures).

On the Setup-page, two columns are set up to conform to this folder structure.
e First column: First folder level: In this example, the engine type can be selected here (folder name: "X1" or

IIX2II)
e Last column: File level: In this example, the test procedure can be selected here (name of the existing
csv-files)
Engine bype xl
Test run Espeed kesk 1 -
Lowsy
speed test 1
speed kest 2

If an entry is selected in the first column, the content of the second column adapts according to what csv-files
are present.

If an entry in the second column is selected, the csv-file is imported.

Properties

For shared properties, see: Additional Columns [ 253,

Type Description
ImportRoot Path to the first folder level
Column captions Optional list: Designations of the column titles

e No specification: columns have the default name: Parameter Set Level 1,2,3,...

e Specification provided: Columns are assigned the pre-defined name. See example:
Engine type and Test run

To edit the list, click on the button with the three dots ([-=] ).

o Note

e Multiple subfolders are also possible. For each additional subfolder, a separate column is created.
However, a csv-file is imported only to the lowest level.

e Parameter Set Import uses for Mapping: Import mapping by name. When channel parameters are
imported, the names of the channels must match the names in the csv-file.

e Parameter Set Import performs importation across Table Descriptions. This means that the csv-file can
contain parameters for a variety of different Setup pages. In this example, there are parameters for the
pages:

e Documentation (table description: Experiment)
e Analog channels (table description: Analog Channels, Digital Channels and Channels, ...)

e The column type is only present on the Setup pages: Documentation or Experiment.

8.7.2.3 Using mandatory boxes

When Setup pages are called in dialogs, it is possible to prevent the dialogs from being closed. In this case, it is
only possible to close them once the important "mandatory entries" have been made.

Only metadata columns can be defined as so-called "Mandatory boxes".
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It is not possible to use this function to verify any other entries (for instance, any entries made via Widgets or
entries of device/channel-parameters). The verification of the validity of entries is based on what type and what
format you had previously selected for the metadata column. So, for the type "Folder", for example, there is a
check of whether the character \ is included, unless a user-defined format was used.
A mandatory box exclusively affects the behavior of the following functions:

e the command "Show Panel page as dialog"

e the command "Display Setup dialog"

It has no effect on the normal Setup pages.

To illustrate this function and its use, the following examples are presented.

Example: Creating a Panel page as a dialog with a mandatory box

In this example, a new metadata column "User" is added to the already existing Setup page "Documentation"
and declared as a mandatory box. Next, a Panel page is created on which the Setup page "Documentation" is
displayed. This Panel page is called as a dialog, in such a way that the dialog can only be closed by clicking "OK" if
there is an entry in the mandatory box.

Note: The page "Documentation" displays the columns of the table description named "Experiment".
Open the page "Documentation" in the Setup

m

> "Create new

Open the context menu over the white area and select "Table description "Experiment
Metadata Column...".

Calumn Chooser

Table description "Expetiment” Edit additional colurnns

Create new hetadata Column...

Context menu of the "Documentation” page
(Table description: "Experiment")

A dialog opens, which is named "Collection editor". Click on the button "Insert". A column with no title initially
opens.
Enter the following properties:

e Title: User

e Type: Single-line text (unchanged)

e Mandatory box: [#]

All other settings remain intact. Close the dialog with "OK". The new column is now present on the page
"Documentation".
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Next, go to Panel.

Insert the Widget "Setup (complete layout)" (from the group "Device handling") into the Panel page.

Widgets * O X
Curve window
Standard
\_/Shap&/’_\
w_\

Device handling
k Painker
j] Setup (complete layouk)

L@ Automnation Task

Device handling - Widget "Setup (complete layout)"

Open the Widget's properties and select the Layout: "Documentation".

0 Note

If the new column is not visible, perform the following steps:

To display it, open the context menu in the Widget and select the menu item "Column Chooser". There,
select the "User" (Tab: "Rows") column and use Drag&Drop to move it to the Widget.

Jump to Sequencer and there, add the command "Show Panel page as dialog".

Configure the command:
e Panel page to be displayed: Select the previously configured page
e Display dialog buttons: Yes
e OK-button: Active: if all entries are valid

All other settings remain intact. Close the configuration by clicking "OK"

Next, start the Sequencer. The dialog opens and only closes again when "User" is assigned a valid value (here:
text).

Example: Defining the existing column "Test engineer"” as a mandatory box

On the Setup page "Documentation”, you find the metadata column "Test engineer". We will define it as a
mandatory box.

Note: The page "Documentation" displays the columns of the table description named "Experiment".

0 Note

It is not possible to edit existing columns with the Standard version of imc STUDIO!
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In order to access existing metadata columns, open the properties of the table description "Experiment":

e Jump to the Setup

e If necessary, start by turning on the visibility of the tool window "Table Descriptions" (ribbon: "View" >
"Choose Tool Windows"). The tool window is not available in the Standard version of imc STUDIO.

e Open the context menu of the table description "Experiment" and select "Properties".

Table Descriptions * 1 X
| Table descriptions

4 Analog and digital channels

4 Analog channels

4 AppMad block,

A Diskskart configurations

4 {Experiment

.....................

d Exp Praperties F4
1 Fiele

3 GPs Delete Del
4 Triggers

4 Variahbles

Table Descriptions tool window

Open the list of existing columns:

e In the Properties dialog, left-click the mouse over the column named "Columns" (1).

e Open the list by clicking on the button ([-==]). A dialog named "Collection Editor" appears, which contains the
properties of the individual metadata columns.

Misc A
¥ Enumerator classies) Experiment
Columns (41 columns) (_1)
Additional columns {1 column}
o) Caollection Editar O >
Zolumns: 4} ‘fi‘ “ Properties:
Metadata Column "Company name” {Single-line besxt) | Title Test engineer .
Metadata Colurmn "Description” (Multiline text) alei
Mekadata Calurmn "Hint" (Mulkiline bext) = Type Single-line text
Metadata Column "Project document” (Document) Texk lisk
Metadata Caolurmn ..Llnk.Ed project dncument I{D:::n:u.ment]l Show placeholder
Metadata Column “Project documentation path” (Directory) 3
Metadata Column "Project officer” {Single-line text) 0
Metadata Column “E-mail address project officer” {Siggle-line text) Diefaul walue
Metadata Column "Test engineer" (Single-line bext) Ertry F A
Metadata Calumn "Test engineer e-mail” (Single-line BExk) MLry rorma
Metadata Column "Test station phoko” (Picture) Wisible W
Metadata Column "Test setup document” (Document) - Mandatory bos =
tarmal Column - Insert Showe most rec. .. v -

Ik Cancel

Properties and list editor for the table Experiment
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Define the column "Test engineer" as a mandatory box:
¢ In the listing editor, select the column "Test engineer" (2)
e Put a check mark in the box for "Mandatory box" (3)
e Close the dialog with "OK".

Next, display the page "Documentation" in a dialog. The dialog only closes again when "Test engineer" is
assigned a valid value (here: text).

8.7.2.4 Export/import of column/table descriptions

You are able to export/import complete table descriptions and individual column descriptions in a targeted way.
For instance, you could transfer defined additional columns from one table description to another one. Or, you
can exchange table descriptions without needing to import the entire view.

Exporting column/table descriptions

Using the menu item "Import/Export", you can save the column and table description:

Ribbon View
Project > Import/Export (QB) Complete
Extra > Import/Export (E«E}) Standard

e Select the option "Export", and in the list, select the entry "Export of Setup table description" or "Export of
Setup column descriptions"

e From the list offered, select the desired elements (a table description or one or more column descriptions
belonging to a table description)

e Select an appropriate file name and path for the export file

o Note Save the view beforehand

Save the view beforehand if you have made any changes (see “Views@“).

Import of column/table descriptions

Using the menu item "Import/Export", you can import the column - and table descriptions:

Ribbon View
Project > Import/Export (QB) Complete
Extra > Import/Export (E«E}) Standard

Importing a Setup table description
e Select the option "Import" and from the list, the entry "Import of Setup table description"
¢ In the file selection dialog, select the saved file
The table description is imported along with all columns it contains. If any table description having the same "/D"

exists, a prompt appears. Here, you can either replace the existing description, or rename the "ID" of the new
table description.

Please not that the "ID" is only the internal ID. The displayed name (e.g. in the tool window: "Table description")
is not changed. If you have renamed the "ID", it is now possible that two table descriptions having the same
displayed name, but different IDs, exist. This situation is not recommended.
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o Note New functions can be overwritten

Please be aware that when making replacements, new functions may be lost if you import old
views/columns.

Importing Setup column descriptions
e Select the option "Import" and from the list, the entry "Import of Setup column descriptions"
¢ In the file selection dialog, select the saved file
e From the list offered, select the target table description

All columns are imported to the selected table description. Table descriptions are not offered if they have
columns with the same "/Ds".

o» Reference See also

Exporting/importing Views [157]

8.7.2.5 Configuring and designing the pages
8.7.2.5.1 Table description and Complete layout

Terms Description

Table description Collection of normal and additional columns

Column description Configuration of a column in the table description

Complete Layout Finished designed Setup pages. The page is filled with elements which are linked with table

descriptions or columns belonging to table descriptions.

View Arrangements of windows, menus, layouts, column arrangements, ...

The "Table description" contains a variety of columns. Based on these columns, the individual Setup pages are
created. To do this, the desired columns belonging to one or more table descriptions are selected and ordered.
The new page created can be saved as a "Complete layout" (as of imc STUDIO Professional) and thus made
available e.g. for the metadata export.

In the "Complete Layout", only the information regarding the "visual" appearance is saved:
e which columns are displayed, and
e how and where they are displayed.

The columns' values are linked to the "Table description". This ensures that the values in all Setup pages are
updated simultaneously.

G/ Example

The column "Channel name" is used both on the page "Analog channels" and on the page "Channel
balance". Now, if you change the channel name on one of these pages, it is automatically updated on the
other page, since it affects the same column which simply appears on two different pages.
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Table description

Experiment

Columns’
current values

All Columns
«  Parameterset column
+  Metadata column

L

v v v

Complete layout Complete layout Complete layout
Documentation Annotation before measurement Annotation after measurement
Selected columns Selected columns Selected columns

{what + how) {what + how) {what + how}

Table description and complete layout

8.7.2.5.2 Properties of the pages/Complete layouts

o Note Prerequisite: imc STUDIO Developer

This function is only available in the product versions imc STUDIO DEV/ 2.

By means of the tool window: "Layout Repositorv@", you can modify the pages' settings. To do this, open a
page's context menu (Complete layouts) and select "Properties".

Property Description

Filename Write protected - internal name of the page

Name Display name in in the tab bar

Image Displayed icon in front of the name (to delete a selected image, press the keyboard

combination: <CTRL> + <Del>)

Metadata template Currently without function
Dialog callable as menu Activates the page for the call from the menu ribbon. A new menu item is created, which
action calls the page as a dialog.
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8.7.2.5.3 Designing pages

o Note Prerequisite: imc STUDIO Developer

The Design mode is only available for use from the product versions imc STUDIO DEV/ 2.

More fundamental changes to existing pages, or the creation of new pages are possible by means of the
Setup-"Design Mode".

As a condition for being able to use "Design Mode", detailed knowledge of the interdependencies of table
descriptions and the elements on the page is needed. Modification of the existing pages is only recommended
for applications in which the existing pages are not sufficient.

Terms Description
Design Mode When "Design Mode" is active, the page elements can be modified.
Page (in the tool window: "Layout Repository") Empty pages without content. At minimum, pages

always have a frame. But they can also have multiple frame, which can be separated by a
slider, for example.

Frame Free area into which design elements can be inserted.

Elements (in the tool window: "Layout Repository") Elements which can be filled with columns
(columns from table descriptions). An element can contain additional elements, which, for
instance, can be linked with other table descriptions, like the higher-level element.

Designer External tool for enhancing existing elements.
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Design Mode

To start the "Design Mode" of the Setup-component, select "Design Mode" in the context menu of an existing
page.
The current page contains yellow "frames" for each of the usable spaces.

E Documentation

Descripkion

4

Project -~
Zampany name

Hink

Project docu,.,,
Linked proje. ..
Project docu,, .,

Project officer

Example: the Documentation page
On the outer borders, the page's yellow frame is seen.
This contains two additional yellow frames. These are filled with elements.
The elements are linked with a table description.

In order to fill "Frames" with columns, an "element" must be inserted. You can also insert elements from the tool
window "Layout Repository".
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w Example
Y

Create a new page via the context menu of the tab bar: "Create New Page".
Open the new page by clicking on the mouse. An empty page with a frame becomes visible.

Insert an element from the tool window "Layout Repository", e.g.
e Table: this corresponds to the design of the pages "Devices", "Analog channels”, ...
o Detail-Table: this corresponds to the design of the pages "Documentation”, "Experiment", ...

The view only changes if the element already possesses additional design elements. The page remains empty
after insertion of the detail-table, for example.

Next, you can link the element with a table description. Drag the appropriate table description from the tool
window of the same name to the element. If you have selected a table-element, all of the columns are
displayed.

Company name 3
Hink
Project document:

Linked project docurent

Project docurmentation path
Project officer

E-mnail address project afficer
Test engineer

Test engineer e-mail

Test skation photo

Test setup document -

Example of a new page with the element "Detail-Table" and the table description: "Experiment"
Conforms to the lower portion of the page: "Documentation”
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Nested elements

In order to assign nested elements to table descriptions, start at the lowest level.

E Starage E Synchronization a Timeskark . Measurement oplions

Experiment options (applies to all devices) - Device Experiment options (applies to all devices) - PC
Path naming Path naming
Save trigger events in individual Files Save trigger events in individual Files (PC)

Device specific options - Device
Starage location

Starage location

Metwork skorage settings

Skarage inkerval Skarage interval

Skarage inkerval count Skarage inkerval count

In this example, when one assigns a table description to the middle frame, then the same table description is
also assigned to the small frame ("Device specific options"). Only then can you assign a different table description
to the small frame.

Designer

A Warning Use of the "Designer"

Use of the "Designer" is expressly not recommended and is performed at the user's own risk. Any functions
lost can only be restored by replacing the entire pages (from the "Layout Repository" or by resetting the
view to the factory settings).

Open the Designer via a frame's context menu. Select "Edit in Designer". The contents of the selected frame are
displayed in the "Layout-Designer".
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In the Designer, you can add more elements and assign exact parameters to these.

Layout-Desigrer

Toolbo:
[— Standard elements
k Pointer
A Text box

7] Panel

Split panel

Layout panel

Grouping box
|28 Picture
46F Line endpoint
Command butkon

[ Data-dependent
46 Tab control
A Dakalabel
E[] Input boz
Check b
[H] Data table

Oplions

O *
............................. Properties [Check box]
Expetiment options (applies to all devices) - Device : ﬁ,], |
{Path namirg) Vv Appearance ~
o : e § Fank Tahoma; 8,25k
. g .(S.av.e t.r|g.ge.r e.ve.nt.s ||.1 ||.1d|.\f|c!uél F|.Ies.) ......... v Data linking
. i . . Parameter eExtraTriggerDirUl
Device speciic optians - Device Tahle description FieldbusAssigmenl
(st Incation) ~ Design
orage location
g (Mame) CCICheckBox7?
“ Layout
........................... anchar Top, Left
(Storage inkerval) Dok, Mone
(Starage interval count) L?cat|nn 9; 48 v
........................... Size 435: 19
... ............. sppearance
>
ok Zancel

& rrQ

Why are some columns missing from the Parameter-list?
Answer: The list "Parameter" only shows "Normal columns". An example of these are parameters which
come straight from the device.
All other columns are unfamiliar to the "Designer" and are thus no presented in the list, e.g.

e Calculated columns (such as the "Sampling rate")
e Combined columns (such as "ScalingPoint1" ("Point 1" of two-point scaling)
e Metadata columns, parameter set columns, mirrored columns, ...

Solution: You can enter the column's name in the input box, despite that it is not available as a selection in
the list. Enter the exact column designation.
The linkage with the table description is made by means of the input box of the same name, or by means of
Drag&Drop to the finished page.
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8.7.3 Transferring an experiment to other devices

You can transfer a complete experiment to other devices. In the process, all possible settings are transferred
along to the other devices. The transfer can be targeted for specific device modules; for this purpose, there is a
software Assistant providing aid in making the desired assignment.
There are multiple ways to open the Assistant:

1. Transferring a complete experiment

2. Switching devices in an open experiment

3. Unable to set up connection to the device

0 Note

For devices of the firmware group Bl 1e7)

For transfer of the configuration from imc CANSASfit- and imc ARGUSfit-modules which are attached to an
imc ARGUSfit unit, the following limitation applies.

The configuration of a module can only be transferred when the following conditions are met:
e same module-type (e.g. ARGFT\UTI-6-SUP to ARGFT\UTI-6-SUP)

e same device family, meaning imc ARGUSfit only to imc ARGUSfit and imc CANSASfit only to
imc CANSASfit

e same scope of functions (e.g. same connection terminal)
The module's hardware revision stated on the plaque does not matter.

1. Transferring a complete experiment

Using the open experiment dialog:

e Open the experiment's context menu, or the drop-down list of the "Open"-button, and select "Open for
different device".

Cpen experiment X

Irmport  Export  Delete = -

Expetiments

Marne

[[|Experirment_0001

.rpExperiment_DDDZO

Open

IOpen for different de-.-'icel

Export
Delete
Add metadata colurmn

Remowe metadata column

Experiment name | jrcDB: {)DBYSkandardProject) Experiment_0002 lﬂl " Caneel

1 IOpen for different deuicel

This function is also available via the menu ribbon "Project" > "Import / Export", under "Transfer experiment to
other devices".
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2. Switching devices in an open experiment
e Open an experiment
e Go to the Setup page: "Devices"
e Select the device to be transferred (column: "Selected")
o Adialog appears: Transfer the setting by means of the button: "Transfer"

e |n the next step, you can search for the device if it is not already part of the experiment. Otherwise, skip
this step

e The Assistant opens

3. Unable to set up connection to the device

e If it is not possible to set up the connection to the device, it is possible to use a different device. The
corresponding dialog for this purpose appears.

Configure device and module mapping

85 Transfer experiment to different devices - device and module mapping O b4
Source 4 | Targek
v T_126678_CS_7008_1 (SM 126675) imcCronosPL_121562 (SH 121562) -
Bridge, current and woltage amplifier and temperature ... Bridge, current and woltage amplifier and temperature conditio. ..
CAN (Module 0, Slot 1) CAN (Maodule 0, Slat 1)
Counter "DIOINMC" (Module 2, Channel 1-2) Counter "CBINC" (Module 2, Channel 1-4)
Counter "DICING" {Module 2, Channel 3-4) Mo assignment
DAC (Module 2, Channel 1-4) Mo assignment
DI (Module 0-1, Channel 1-8) DIO (Module 0-1, Channel 1-16)
Display variables Display variables
Ethernet Bits Ethernet Bits
GPS (Moduls 0, Slot 0, Channel 0-260) Mo assignment
imc Cnline FAMOS imc Online FAMOS
Process veckor variables Process veckor variables
Wirtual bits Wirkual bits
wirtual channels Wirkual channels
R Ok Cancel

Transferring to different device
Example: Different device types

At left, there is a list of all devices belonging to the experiment (or only one device if it was de-selected). At right
is a list of target devices; this side is initially empty and must be configured.

Below each device's entry is a list of all of its respective "modules" and components. What this list contains
depends on the device's hardware configuration.

To set the target device desired, select a device from the drop-down list which is in the right-hand column on the
row displaying the source device. As soon as a device is selected, the device is analyzed. The Assistant generates
a suggested allocation (see example above).

When the devices are of the same model and hardware configuration, it is possible to use the default setting. If
the experiment is to be transferred to a different kind of device, verify the suggested settings.
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The colors:
Green: All of the module's settings can be transferred.

Yellow: Not all of the module's settings can be transferred. For example, the amplifier type may be different.
Please ensure that the target module is able to use the configuration required by the source module. E.g. a
universal amplifier can use some of a temperature amplifier's settings.

Red: This assignment should not be selected.

What settings are applied:

In principle, all settings are applied, except for the calibration values (taring, bridge balancing, two-point

scaling, ...). Settings which can not be applied are ignored and listed in the log book following the transfer.

As well, the channel names are adopted.
If multiple devices are used in an experiment, the channels are automatically assigned names with the device
name as a prefix. If some of these channels were not renamed, the name remains intact after the transfer.
The device name within the channel name then no longer reflects the name of the new device.

Automated analysis
When a target device is selected, the analysis starts. The result is the suggested assignment. This can be initiated
for all devices automatically, as soon as the dialog is opened. To do this, click on this button: =

When the button is clicked, all devices registered with the system are analyzed. Once this step has been
concluded, it is possible to select a device.
Advantage: In the drop-down-list, it is immediately visible which devices are suitable for the transfer.
Disadvantage: All known devices are analyzed, requiring a corresponding amount of time, according to how
many there are.

o» Reference Replacing modules

A similar dialog is displayed when one of a device's modules is replaced. See "Change of the imc
measurement device| ",

8.7.4 Import of an imc DEVICES experiment

You can transfer a complete imc DEVICES experiment to imc STUDIO. In the process, all possible settings are
transferred.

e Open the Project menu ribbon, select the command Import / Export

e Select the option Import and next the list entry Import of an imc DEVICES Experiment

e Select the desired experiment
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Question: In imc STUDIO,there are no default values for device variables like in imc DEVICES. What is the
best way to handle this?
Answer: When an imc DEVICES experiment with default values is imported, a corresponding notification
dialog appears. The default values are temporarily applied as the current values for the variables.
The current values are not saved along with the experiment!
e Way 1:
Use the commands: "Export Variable fssl" + "Refill variable 7e0l"
Export the variables which are important for the procedure. You can have the export-file imported to
the corresponding location automatically.
Use the command: "Export Variable" to effect the export.
For the import, a button on a Panel page, for example, or the Sequencer with the command sequence:
"Refill variable " + "Execute menu action: Start (Start Measurement)"
o Way 2:
Use the command: "Set variables ", Here, the values can unfortunately not be adopted
automatically. Configure the command manually.
To set the variable, use a button on a Panel page, for example, or the Sequencer with the command
sequence: "Set variables" + "Execute menu action: Start (Start Measurement)".

Question: How do | get the free-floating curve windows from imc DEVICES into the imc STUDIO Panel pages?

Answer: In imc DEVICES experiments, free-floating curve windows st are used to view the measured data.
In order that the curve window configurations not be lost when importing to imc STUDIO, the curve
windows are also displayed in imc STUDIO. You can transferlisis the configuration of these curve windows to

embedded curve windows (copy: CTRL+SHIFT+C | paste: CTRL+SHIFT+V). Thus, the configurations are
also available in imc STUDIO.

Question: How do | make settings for "Autorepeat mode" in imc STUDIO?

Answer: In imc STUDIO, there are no "Autorepeat mode" in the sense in which they were used in
imc DEVICES. Instead, please use the Sequencer to repeatedly restart the measurement, or modify the

triggermachine in such a way that the measurement is not concluded, but instead a trigger repeatedly starts
up again.

Question: Where do | find the action: "Balance active channels"

Answer: To adjust all active channels, use the command: "Execute device action" with the following
configuration:

Enumerator class: Channel

Action column: Balance action

Action: Currently selected (thus, the imc DEVICES function is configured)
Filter type: All rows (passive channels are ignored!)
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0 Note

Known problems

The circular buffer contents are not imported correctly (imc DEVICES Version 2.7x - (build prior to 3. FEB.
2011).

The circular buffer memory set is not imported correctly from experiments which were created with the
imc DEVICES version 2.7x (build date prior to 2/3/2011).
For all channels, the circular buffer memory for data storage is set to 1 min.

Solution: Open these experiments with the imc DEVICES version, which is installed with this imc STUDIO
version, and save the experiment again.

After import, the device configuration is missing (imc DEVICES Version 2.6x and older).

imc DEVICES experiments belonging to Version 2.6x and older do not yet contain the device description file
(*.umi). However, the import mechanism requires this file.

Solution 1: Before importing, copy the appropriate umi-file into the Experiment-folder.

Solution 2: Open these experiments with the imc DEVICES version which is installed with this imc STUDIO
version and save the experiment again under a new name. Import the newly created experiment.

8.7.5 Report of the Setup-configuration

You can create a report of the current Setup-configuration. The report is opened in the Browser and can be
saved or printed there. Start the report via the menu ribbon if Setup is open.

Ribbon View

Edit > Print (1 3a) Complete
Edit > Print Preview (/'2i) Complete
Home > Print (1 5a) Standard

A list of many device and channel configurations, as well as of the imc Online FAMOS-source text is shown.

Devices A
[Device identifier I imcDev__ 12126678 |
[Device SN | 26678 |
[Device name I T_126678_CS_7008_1 |
[Device specification || ime C Series |
|Device adapter || Ethernet |
Device total sample 454000 Hz

rate

|Synchrum]us start H |

Online DSP, ime Online FAMOS, with amplifier, PCMCIA (removeable
dizk)

Device features

Device storage

location Eemovable disk (PCMCIA)

Device storage

. End of measurement
interval

Device storage
interval count

DE"".C B LR Failn Timestamnp - date time (measurement number)
naming W

Example of a report
The first columns of the device configuration. The channel configuration appears further below.
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8.8 Troubleshooting
0 Note

Only qualified technicians® are allowed to make repairs on the device! Unauthorized opening or incorrect
repair of the device may greatly endanger the user (electric shock, fire hazard). Devices which have been
altered or tampered will no longer comply with their license and may not be used. In case of accident (e.g.
damage to housing, terminals, modules or power supply, or exposure to liquids or foreign substances), turn
the device off immediately, unplug the power cord and inform our tech support (8.

1 Authorized / qualified personnel refers to persons familiar with the setup, installation, commissioning, and operation of the product and
who hold certification for their respective skills.

e The device cannot be switched onlzss)

e Error message when starting measurement@

e Device not found or measurement data is not displaved@cﬁ
Hardware defects| 2]
Error description@

The Device cannot be Switched on

e Check the power supply and the fuses (below the power switch).
o After switching off the unit, wait at least 10 seconds before switching it back on.

e Switch the system off and disconnect all lines except the power supply. Then try again to switch the unit
on.

Error Message when Starting Measurement

If error messages appear when starting the device, please check the following first:
e Check the connection between the unit and your PC (see "Setting Up - Connect the device@").

e Next, check that the correct connection type has been specified. (see device model plaque).
e Turn the device off and then on again. Select Ribbon "Home" > "Disconnect" followed by "Connect".

The latter command reads the hardware configuration into the software.

Device not found or Measurement Data is not displayed

Error Message 103 - Check the device <=> PC connection and the power supply.

With Ethernet-interface: If your device is not located after using Device search, see the notes in "Setting Up -
Connect the device s 1".
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Hardware Defects

If measurements return implausible results, follow these instructions to determine whether the hardware is
defective:

1.

Switch off device and disconnect all external power and signal input lines from the device.
Reconnect the power supply and switch device on: Does it boot correctly?

2
3. Connect the device to the PC (in accordance with the interface type)
4. Start the imc STUDIO software

5. Select the device

6.
7
8
9

Select Ribbon Home (or Setup-Control) > Connect

. Select Ribbon Home (or Setup-Control) > Prepare
. Start measurement (measurement duration 10 s)

Select channel and display as curve

10. Restart measurement (measurement duration 10 s)

Error Description

To help locate defects when sending a unit back for repairs, please enclose a description of the error(s)
encountered and, if applicable, a graph of expected versus incorrectly returned signal courses, as well as the
following information for our tech support [ o

e Device serial number

e Software version used, export of the version information (About)

e Windows operating system version

e Experiment file from the database: <Experiment>.imcStudio
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9 Setup pages - Configuring device

Each measurement setup can have a variety of requirements in terms of measurement device settings.
Configure the device and each measurement channel according to its requirements. For this purpose, various
software Assistants (wizards) are provided.

The following chapters describe the individual parameters of all pages (Setup pages) for configuring the
measurement device.

Page Description

Documentation/2s81  On this page, you can supply the experiment with descriptions and metadata.

Here, select the device for the measurement. Configure the data storage @zﬁ,

Devices | 289) o . -
- synchronization 2621 and the timed start|ss5), among other settings.

Here, configure the channel-specific parameters. Among others, those for the analog inputs

Analog channels| 339 .
and virtual channels.

Here, configure the channel-specific parameters. Among others, those for the digital

Digital channels|ssl . .
inputs/outputs and incremental counter channels.

B E) E) &)

- @@ Here, configure the channel-specific parameters relating to the GPS-channels.
Variables 2] Here, configure the channel-specific parameters relating to the Display variables and

process vector variables.

Channel

On this page, you can have various adjustment and calibration types performed.
balance|s77) page, y J ypes p

Here, configure the Trigger-Machine in order to perform targeted starting and stopping of

Tri [ 304
~TIBEErs s channels.
TEDS|720) Here, import TEDS information in order to obtain precise configuration of the channels.

imc SIMPLEX | 742 Sensors for imc DEVICEcore devices

Application module

[400)

Storage options and
directory structure  Saving measured data on the PC and in the device

Page for the configuration of imc Application Module.

@D e E E

[ 4

Device hard disk This section describes how to handle the storage media of the imc measurement devices
removable drive| 43 and how to use them with imc STUDIO.

Fieldbusses| 474! Operation and configuration of the various Fieldbus-systems

The menu ribbon offers various Assistants and additional dialogs@ﬁ for configuration purposes.
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9.1 Documentation (experiment description)

On the page "Documentation", you can supply the experiment with descriptions and metadata.

E Docurnentation Devices E Analog channels E Digital channels H iaP5 M Yariables

Description

Project o A
Carmpany nane
Hink

Project document

Linked project docurnent
Project documentation ...
Project officer
E-mail address project ...
Test engineer -~
Tesk engineer
Test engineer e-mail

Tesk setup A

The page is subdivided into two areas: the Table below and a Description.
In the table, you can enter information pertinent to the experiment.

The table can be filled with multiple columns (see Configuring cqumns@). By opening the Column Chooser,
you can additionally move columns, group them together, or delete them.

In the box Description, you can provide your experiment with up to multiple lines of explicit description.

9.2 Configuring devices

On the page Devices, you can set all device-specific parameters.

E Dracurmenkakion Devices E Analog channels E Digital channels H GRS M Yariables

Selected Device name Device specification Conneckion skakus
k v ET_IZE-EJB_CS_?EIDB_I 126678 imc C Series disconnecked
T 126650 (C5_7008_1 126680 e Seties
T_140575_CRC_400 141575 imc CRONCScompact =
T 141692 (C5_7008_1 141692 inc ©C Serie L
4 I [
E Storage Q Synchronization Q Timeskark E Measurement options
"Devices" page in the plug-in "imc STUDIO Setup"
The page is subdivided into two areas: the "Device table" and the "Dialogs".
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In the Devices table, all known devices are listed. It offers quick access to many settings. In the lower area, you
can select various dialogs. These offer clearly-presented access to the properties.

The availability and selection of the settings depends on the device type, which determines what settings
options the parameters can have.

The following dialogs may be present:

Page Description

Q Storage’?g% Settings for saving measured data in the device and on the PC.

G Synchronization [ 202) Settings for synchronization to a clock or between multiple measurement devices

@ Timed start/s35) This enables you to start the measurement at a defined point in time.
Measurement . -, .
- Various additional settings.
oghons@
o» Reference See also additional info on:

e Operation and configuration of the tabular disglaygsﬁ and the dialogsgsé
e Showing and moving columns 2!

e Creating and configuring additional columnsgﬁ

9.2.1 Device table

In this area, the known|»1] devices are displayed in a structured table, as seen in the example image below.

E Crocumenkation Devices E Analog channels E Digital channels H GRS M Yariables
- | 5N

Selected Device name Device specification Conneckion status -
b T_123020_CRPL_2_DIO 123020 ime Cronas PL
T 123794 CRPL 2 5 123794 imc Cramas PL
T_120640_C1 120640 irnc C1 =
T_120655_C1 120685 imc 1
T_130039_busDag ¥ 130039 busDAC-
T_121582_PL2_UMIS 121582 imc Cronas PL =
4 1T k

Device-Table (example)
To be able to use a device for the current experiment, you must first find and select|241lit. To adapt the devices'
settings, select one or more devices. After that, you either edit the table cells| 2] directly or select the respective
dialog@ for the desired parameters.

Parameter Description
long name short name column ID
Selected Device is selected for Selected Dev_SelForMeasurement
measurement

Clicking on the "Selected" box which corresponds to the desired device makes that device
available for the experiment. You can also select multiple devices for your experiment.

See "Device Search - Known and Selected| 241"
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Parameter Description

long name short name column ID

Device name Device name Name eDeviceNickname

The displayed name of the device. You can modify the name if desired. The device's name
must be unique; i.e. no two devices may have the same name. Maximum number of
characters: 24.

In order to be able to modify the name, first establish a "Connection" with the device. After
having made the change, perform the "Prepare", so that the change is saved in the device.
The device's name is also saved with the experiment. As soon as you load an experiment
with a different device name and prepare it, the changed name is overwritten.

SN Device SN SN eDeviceSN

Unique identification number for the imc devices.

Device specification Device specification Specification eDeviceProduct

imc device type. Reference this name, for example, to obtain the associated device
documentation.

Connection status Connection status Connection eConnectionStatus

Indicates the current connection status: "connected" or "disconnected".

Measurement status Measurement status Measurement eMeasurementStatus

Indicates the current status of the measurement: "stopped", "running" or "reconfigured".

Device control Device control Device control eDeviceControlAction

You can select an action via the selection list. By clicking the mouse over the button, you can
cause the device to run the action.

In contrast to menu items, this action only applies to the device selected. Thus you can stop
a device during measurement, modify it in some way, and restart it, without affecting the
other devices. The only other effect is that from that point in time, measured data are saved
in a new folder.

Disconnection and re-connection with the running measurement are not possible using this
button. For that purpose, use the menu item "Connect| 191",
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9.2.2 Storage

o Reference

This chapter contains a brief introduction to saving channel signal data. More detailed descriptions of all
functions are presented in the section: "Storage options and directory structure Phi

Q Skarage E Synchronization @ Timeskark Measurement options

—Experiment optiohs [applies to all devices) - Device —Experiment options: [applies to all devices] - PC

Save trigger events in individual files Save trigger events in individual files {PC)

—Device specific options - Device
Storage location

Storage location Removable medium - ZiUsersiPublichDocumentsiDBY SkandardProjeck Experiment_0001

Metwork, storage settings

Storage inkerval 1h v Storage inkerval End of measurement |

Storage inkerval count 4 b Storage interval count all b

"Storage" dialog

This dialog set s the options for saving the measured data to the device and to the PC. You can decide how to
name folders and where to place them. You can also set at what intervals to save the measured data.

Parameter Description

Save trigger events in
individual files * See "Save trigger events in individual files| 4"

In order to display the measured data associated with the events, add the
@ column "Event time 18" manually in the Data Browser.

Storage interval / Storage
interval count * See "Saving intervall sz

When interval storage is active, all folders are deleted except for the
specified number of intervals!

9.2.3 Synchronization

This chapter describes the different options for synchronizing imc measurement devices.

This amounts to a unified time base for different devices whose measured data are compared. Synchronized
devices can return measured data which are exactly matched to each other in time.

o» Reference Differences at runtime

Differences in the processing speeds between amplifiers, fieldbusses, etc., may also cause synchronization
discrepancies. This topic is not covered here. Wherever it can, the system compensates for each of these
devices' processing speed differentials.

Please find differences of the processing speed between measurement amplifiers in the corresponding
device manual, chapter: "..." > "Synchronicity" > "Delay".
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Setting synchronization

All synchronization settings are to be made in the dialog: "Synchronization" (on the Setup page "Devices").

E Skarage E Synichronization Q Timeskark E Measurement opkions

Exkernal svnchronization sources

Device name | Signal inpuk Signal oukpuk Synchronizati,. . | Clock bype Clock skake
HT_126678_C5 En-:u synchronization si,., | = Enu:u synchronization signal Clock with swnchronization not available
T_126680_C5 |no synchronization signal Prnnizatiun signal Clock with synchronization not available

Synchronization signal SYMC or GPS
Synchronization signal SYMC
Synchronization signal GPS

In this dialog, you are able to synchronize multiple devices with each other or set a device according to an
external clock. Synchronized devices can return measured data which are exactly matched to each other in
time.

In order for the devices to be synchronized with each other, they must be connected with the synchronization
signal generator. This can be either an external master or an imc device. Some models (e.g. DCF/IRIG-B) are
connected with each other via the SYNC terminal. Others are synchronized via the network (e.g. NTP/PTP) or via
GPS.

Parameter Description
External synchronization The devices are synchronized with an external synchronization source (e.g. DCF77, IRIG-
sources B, ...). They have no "signal output" of their own and thus can not be the "synchronization

master" in consequence.

The checkmark's only effect is that no other "Masters" can be activated.

Synchronization master If no external synchronization source is used and only one device is to be used as the
synchronization signal source, put a checkmark here. This setting assistance is only relevant
for IRIG-B and DCF77 and must not be activated for NTP and PTP synchronisation.

The checkmark's only effect is that no other "Masters" can be activated.

Output Here, select the synchronization signal according to which the other devices are
synchronized. There are different output signals depending on the particular device.

e E.g. DCF or IRIG-B. Devices which are synchronized with this device must be set for
"Signal input" to either "Synchronization signal SYNC" or "Synchronization signal SYNC
or GPS|s15)".

e PTP serves to synchronize clocks within distributed computer systems. It forms a self-
organizing hierarchical structure. In accordance with the specified settings, an imc
device only becomes the PTP-master if there is no "better" PTP-master available. See
the chapter: "External timer: PTP (381",

e PTP-Master only%: If the network includes no PTP-server true to absolute time, you
can synchronize one imc device to a hardware synchronization signal (e.g. GPS). When
you define that device as the PTP-master, it will no longer be synchronized by any
other PTP-subscriber.

Input Here, select the incoming synchronization signal, which depends on the synchronization
signal source. For DFC and IRIG-B, please select "SYNC".
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0 Note Simultaneously starting all devices

Channels of synchronized devices have correct absolute time. However, the devices still start serially.
To prevent this, select

e "Synchronous start" under "Timed start! sl
e an appropriate "Start options (361", E.g. "Automatic timed start".
See: "Simultaneous start of all devices [l

Guidepost
Summary Section
What is synchronization needed for? What's the purpose of synchronization - and how does it
What advantages does it have? Mrk?%
Brief explanation of terms. For instance: synchronization, Definitions| 2e7)

timed start, time zone, simultaneous starting of all devices,
Synchronous start (synchronized, but not simultaneous
starting)

Functioning and exact description of the various clock types. Clock types| 208]
Internal device clocks, external time emitter, and the PC-clock.

Various applications of synchronization. How are which clocks  Synchronization varieties [311)
used? How do the devices need to be interconnected? What

settings are to be made for imc STUDIO? Is there anything to

pay attention to?

What issues are involved when the synchronization signal is Phase offset correction s
interrupted? What time discrepancies will occur? How to re-
synchronize the signal?

What special issues are there in conjunction with time zones?  Working with time zones| 322!

If all devices are connected with an external Master: What What happens when?/[27)
happens if, for instance, the signal is lost? ...

9.2.3.1 What's the purpose of synchronization - and how does it work?

If you are only using one device, you may wonder what synchronization is good for. After all, your data already
are associated with a correct time. For most users, it's sufficient to be able to compare measured signals with
each other as long as they all were captured within the same device.
Synchronization is necessary if:

e multiple devices are measuring the same object simultaneously

e the absolute time is relevant

If data are captured by different devices, it should be possible to track their chronological relationships just as
well as those of data originating in one device. Absolute time usually doesn't play any major role in this context.

Absolute time becomes important when signals originating very far apart are captured by separate devices.
When such data are associated with an absolute time-stamp, they can be analyzed in conjunction with each
other.
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The synchronization process
After "Preparation”, the devices apply whatever synchronization settings have been made.

Only after the first preparation procedure, the devices synchronize to the respective sources. The device clock
is adjusted (phase), the frequency is put under steady control (frequency synchronized). When adopting the
time, the time zone set in the device is taken into account (e.g. conversion of the GPS-time (UTC) to the time
zone set).

Each synchronization type has special distinctions. With some, for instance, the PC clock time is adopted by the
devices, with others not (for example, when an external Master is used). More information is presented in the
chapter: "VRTC - Virtual clock on the PClaor".

When starting a measurement, its start time is either determined automatically (simple start, automatic timed
start), or is specified explicitly (timed start). As soon as the start time has been determined, the device clock may
not be set again (on this topic, see also the note further below, "Time deviations"). This also determines whether
the measurement time is expressed in standard or daylight saving time.

Synchronization signal interruption (only for devices of group A5/ 171 and higher):

When the synchronization signal is available again after an interruption, the system determines how far the
device's time deviates from the reference time. This phase error is corrected by adjusting the device clock rate
until the device is once again absolutely synchronized to the reference time (on this topic, see: "Phase error
correction @“).
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0 Note Time deviations

If you click on "Start Measurement" ([>) before the synchronization has been completed, it is no longer
possible to correct any deviation by the device clock from the reference clock.

If no time deviations may exist, then wait to start the measurement until all devices are indicated as
"Synchronized". Or force a simultaneous starting of all devices s if you are using more than one device.

How does the deviation happen?

The starting time is set as soon as you click on "Start measurement" ([>) . This applies to every style of start,
such as "immediately" or starting at a "defined time".

If the start time has been specified, the device clock will no longer be set (by a time adjustment to adopt the
absolute time). In spite of this, the device will report that it is (frequency-) synchronized! (Clock status and
imc Online FAMOS "IsSynchronized")

Thus, the frequency (clock rate) is synchronized, but there is an offset from the reference time.

Upon the next preparation procedure, the system tries again to adopt the absolute time given by the external
reference clock. Toward this end, the synchronization is temporarily abandoned and then re-established.
Starting of the next measurement should only begin after the re-synchronization has been performed.
Otherwise, this process will be repeated upon each preparation procedure!

Determining the deviation from the reference clock in conjunction with NTP- and PTP-
synchronization
The device clock's remaining deviation from the reference clock is represented by the variable

"pv.State.ResidualSyncTimeDeviation". This value is determined when "Start Measurement" is pressed. At that
moment the current deviation is determined.

e "0.0" : "Initial value", "no deviation" or "Unable to determine value" (see below).

e ">0" : Deviation in seconds
No statement for any other synchronization types
With the other synchronization types (such as GPS, DCF, ...), the value cannot be determined and is always set
to "0.0"!

0 Note Cases where the device clock is not adjusted

When the PC prepares a measurement, it also sets the device's time.
The device time is not set by the PCif:

e avalid synchronization signal is already applied (in particular when the device is synchronized), or

e the device's synchronization output (SYNC) is already running (otherwise, all devices must restart the
synchronization), or
e "NTP" or "PTP" is selected as the synchronization signal
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9.2.3.2 Definitions

Synchronization:

Devices are synchronized if their time bases are rigidly linked. This is achieved in either of two ways:

e Use of an external time signal: If the time signal of an exact time standard (absolute time encoder: e.g. DCF,
GPS, NTP, ...) is available, it can be used to synchronize the devices. The time bases of the devices are then
not only synchronized to each other but also to the time standard used.

e Use of a device's own time base: The time signal of one of the devices (master) is used to synchronize other
devices (slaves). The time bases of the devices are only synchronized with each other, but not with
absolute time.

Mixed-operation is possible, such that one device is synchronized with an external source and all other devices
synchronize to the (Master) device.

Timed start:

The start is triggered by a particular clock at a pre-defined point in time. Each device has its own clock. If multiple
devices are to start simultaneously, the precision of the start time depends on the precision of the
synchronization.

Synchronous start (synchronized, but not simultaneous starting):
This operating mode only works with multiple devices, and each device's own clock triggers the start. For this
purpose, all clocks must be synchronized. The master clock is one of the following:
e an externally synchronizable clock
a device's clock module, which has been declared as the Master, or

each device uses its own time source,

Simultaneous start of all devices:

When Synchronization is activated, simultaneous start of all devices is possible. For this purpose, certain
conditions must be met. Among others, an appropriate "Start ogtions@“ must be selected. E.g. "Automatic
timed start".

With the option "immediately", the devices measure synchronously, and are started quickly, but serially. The
measured data are then only synchronized with each other in the absolute time display.

Additionally, the option: "Synchronous start|zs" must be activated.
See: "Simultaneous start of all devices [sarl"
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Time zone and switch to/from daylight saving time:

The device software is able to take the switch to/from daylight saving time or between time zones into account.
The setting is made in the device properties |2231: "Device time, synchronization" > "Time zone" and "Automatic
daylight saving time switching".

Ribbon View
Setup-Configuration > Device Properties Complete
Therms Description

STD STandarD time

DST Daylight Saving Time

DST-state DST or STD

DST-switch switch from DST to STD or vice versa

uTC Coordinated Universal Time (Greenwich meridian); no DST-switching!

localtime the time prevalent in the respective time zone with regard to the current DST-state
RTC RealTimeClock; internal device clock

SyncRTC@

Synchronizable RealTimeClock of imc devices

VRTC/307]

Virtual clock on the PC

9.2.3.3 Clock types

Internal clocks

Clock type

imc measurement device

SyncRTCl 20

For all device types: Synchronizable RealTimeClock of imc devices

VRTC /307

Virtual clock on the PC

External clocks

Clock type imc measurement device
M% For devices belonging to the firmware group Al 187
M@ For devices of the group A5 and higher|+s7 and devices belonging to the firmware group
Bl a7l
@% For devices belonging to the firmware group Al1s71and devices of the group B11 17
w% For devices of the group A5 and higher|+s7 and devices belonging to the firmware group
Bl 17
m’gﬁ For devices of the group A7 1871 with the suffix "-GP", as well as CRXT
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9.2.3.3.1 Internal Clocks: Device Clock - SyncRTC

SyncRTC: Synchronizable Real Time Clock.
The SyncRTC is the device's internal clock.

It is used to determine the start time of the first measurement after initialization, for example. Once this start
time has been determined, the SyncRTC's absolute time plays no further role until the next measurement's
initialization. Any time readings are derived by adding the sampling times to the start time, and the sampling
times are derived from the SyncRTC's frequency.

If for instance the clock jumps (time change for daylight savings, etc.) this does not affect the measurement.

There are a variety of ways to synchronize the SyncRTC with external time sources. By doing this, it is ensured to
both use the correct absolute time and the correct frequency.

Most devices* come with an external "SYNC" terminal and a GPS-input for synchronization with other clocks.
The SYNC terminal can be configured as your choice of either an input or output. You can select either DCF77 or
IRIG-B 002 (if supported by the device) as the signal format.

As the input signals, you can use other imc device signals or external time sources (e.g. GPS-clocks from
Meinberg, Hopf, etc.).

Depending on the device type, additional synchronization mechanisms are also available. See: Clock types:
External clocks 2.
*Note: Certain terminals are not included with some device and housing types!

9.2.3.3.2 External Clocks: IRIG-B, DCF

IRIG-B

The IRIG-B signal is applied via the SYNC socket. The measurement device processes a LOW* active 5V TTL signal
and supports IRIG-B002, BO0O, BO01, B0O03. As well, inverted signals are recognized and evaluated by the
hardware.

For all models, the pulse rate is 100 pulses per second, DC Level Shift (DCLS), width coded, no carrier. The last
digit indicates the correct information:

BO0O BCD, CF, SBS BCD - Binary Coded Decimal, Code of the time (HH,MM,SS,DDD)
B0OO1 BCD, CF SBS - Straight Binary Second of day, daily second (0....86400)
B002 BCD CF - Control Functions, depending on application

BOO3 BCD, SBS

The models listed here can be connected for the input signal. However, the measurement device only applies
the BCD information!

Duration of synchronization: With a typical synchronization time of approx. 20 s, the IRIG-B is the fastest model
available.

0 Note

e For the synchronization signal input, only "Synchronization signal SYNC" may be set.

e The time information is expected to correspond to the device's local time!

o During signal output (IRIG-B002) only the BCD information will be applied, this means no CF and no SBS
information will be applied.

*: Due to the greater steepness of edges, LOW active signals achieve better precision than HIGH active signals.
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DCF77

The DCF77 signal is applied via the SYNC socket. The measurement device processes a LOW* active 5V TTL signal
(1Hz pulse). As well, inverted signals are recognized and evaluated by the hardware.

Duration of synchronization: The complete time is encoded within one minute and begins at the start of the
next minute. For this reason the minimum duration for the synchronization process is at least one minute!

0 Note

e For the synchronization signal input, only "Synchronization signal SYNC" may be set.

*.  Due to the greater steepness of edges, LOW active signals achieve better precision than HIGH active signals.

9.2.3.3.3 External Clocks: GPS

The GPS (Global Positioning System) receiver is connected to the "GPS" socket. Depending on the device type,
the GPS connection is either a 9-pin DSUB or a 7-pin LEMO connector. The supply is provided by the
measurement device. In this way, the GPS receiver finds its positions as soon as the device is activated.

The GPS signal, received all around the world, returns, among other things, Greenwich Mean Time (GMT)

Duration of synchronization process: The minimum duration for synchronization depends on the reception and
on the last location of use. Upon first use, the receiver needs a few minutes until multiple satellites and its own
position have been located. Upon the next start, the last position data are used, and the satellites are found
found more quickly.

With a direct line of sight to the sky, the receiver is typically ready to transmit time and position data to the
device after one minute.

9.2.3.3.4 External Clocks: NTP

The Network Time Protocol (NTP) is a standard for synchronizing clocks in computer systems and uses the
transport protocol UDP. It was specially developed to enable reliable distribution of time information via
networks having variable package runtimes.

Precision: NTPv4 can synchronize a local system's time via the public Internet at a precision of approx. 10
milliseconds. In local networks under ideal conditions, precision levels of 200 microseconds and even better are
possible.

Duration of synchronization process: Synchronization to an NTP server is a lengthy process. At intervals, the
device exchanges a data package with the server. With the default settings and a large time divergence it can
take up to 3h to achieve a precision level in the range of 20ms, or up to 12h until the deviation is <5ms.

In order for synchronization to begin immediately upon system activation, NTP can be set up as the
measurement device's default synchronization input (see "device propertiesgﬁ").

There you can also reduce the interval time in order to achieve better precision and faster synchronization.
"Min-Interval" counteracts large divergence; as the values improve, the time interval increases up to "Max-
Interval".

After the first synchronization procedure, the device should remain activated for at least one hour. Only then
will the frequency deviation determined be saved in the device. When the device is restarted, the frequency
deviation is known and the synchronization process proceeds correspondingly faster.

The measurement device supports up to two NTP servers.
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Application in imc STUDIO

On the Setup page "Devices" in the dialog "Synchronization", the signal input is configured. For NTP-capable
devices, the "Synchronization signal NTP" is available there, among others.

When the signal input "Synchronization signal NTP" is selected, an additional tab with the name "NTP" appears.
Here, you can configure NTP for the devices. This tab only appears when the associated device is selected. Some
of the parameters can also be configured as settings in the device properties| 2],

You can insert the following parameters in the table or partly configure them under the "NTP" tab:
e Synchronization NTP server 1 and 2
e Synchronization NTP deviation time max.
e NTP synchronization interval
e Synchronization waiting time on self start max. (applies to all synchronization types)

For making NTP settings, the following parameter belonging to the device properties| 21 is also relevant:

e observance of the "daylight saving's time" transitions

o Note

o |f the phasing between two voltages in different devices is to be compared, only the Master is to be
synchronized to NTP. This synchronizes additional devices via SYNC (DCF77/IRIG-B), see NTP time via LAN
in Master/Slave setup| .

e The quality of the synchronization can be monitored with the help of the pv-variable
"pv.SyncTimeDeviation". It returns the estimated deviation of the NTP-server' clock time in seconds. The
momentary value is not relevant! only after observing its course over longer periods is it possible to get
an impression of the synchronization quality!

e How constant the synchronization is depends strongly on temperature fluctuations in the device! Every °C
can temporarily cause a sizable deviation. High precision is only achieved under constant temperature
conditions (e.g. in switching cabinets).

9.2.3.3.5 External Clocks: PTP

The Precision Time Protocol (PTP) serves synchronize clocks within distributed computer systems. Compared
with NTP, its achievable precision is significantly higher.

Characteristics Description
Prerequisites and PTP-capable device l187) are required.
limitations

PTP-capable network equipment (switches) and optionally a PTP time server are required.
The synchronization is confined to the local network. No possibility for synchronization via
the Internet is provided.

Structure PTP creates a self-organizing hierarchical structure, in which each device listens for
information from the current time server throughout the network. If it does not identify any
server, or if its own information is superior to that of the current server, it sends its own
information to the network. The current server as well as all clients recognize that there is a
new and better server and use the new server from then on. The previous current server
stops sending its information.

In principle, any PTP-capable imc device can also serve as a time server. By means of the
configuration option "Slave only", it is possible to prevent a device from making itself
available as the time server.

Precision Under good conditions, PTP achieves a precision to the extent of well less than 1us.
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Characteristics Description
Duration of The synchronization takes about 20-30 seconds after preparing the measurement.
synchronization process Depending on the set PTP parameter, the synchronization can last longer.

The sync process takes longer if the measurement was started before the device could sync
it's time with the time server. The offset in time will then be balanced over a longer period
of time by adjusting the device's internal clock (SyncRTC).

Time zone For the use of PTP it is necessary for the time zone to be set in appropriately for one's own
needs, or else there may be an unintended time offset between the imc device and other
devices or the PC.

0 Note

The parameters "First step threshold" and "Step threshold" can be used to influence the behavior before
and after the start of the measurement (see the description of the parameters).

Application in imc STUDIO

On the Setup page "Devices" in the dialog "Synchronization", the signal input is configured. For PTP-capable
devices, the "Synchronization signal PTP" is available there, among others.

When the signal input "Synchronization signal PTP" is selected, an additional tab with the name "PTP" appears.
Here, you can configure PTP for the devices. This tab only appears when the associated device is selected.

Presets

Using various parameters it is possible to modify the protocol to meet your requirements. imc STUDIO offers a
number of presets for these parameters. Additionally, you are able to edit every parameter.

Preset Description
IEEE 1588 2008 Standard defined by IEEE (default setting)
fos4X Configuration for allowing synchronization with the fos4X devices, which can be used in

imc STUDIO as Third Party devices.

User-defined Enables configuration of all PTP-parameters. If "user-defined" is selected, all parameters are

displayed.
o Note

The values set are discarded as soon as another preset is selected.

o Note

e The PTP parameters are saved along with the experiment.
e For the parameter "Signal output", there is no option like "Synchronization signal PTP".

o |f the parameter "External synchronization source" is activated int he dialog "Synchronization", then for
all PTP-devices "Slave only" is activated.
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Comparison: NTP vs. PTP

NTP PTP
Precision 10 ms via internet below 1 ps (down to 100 ns achievable)
200 ps in the local network
Settling up to 3 h, for a 20 ms precision approx. 20-30 s
level | 300
Structure internet time server supported for local networks only
specify time server self-organizing: the best server wins
Hardware standard hardware special devices: group A7 and higher with the suffix

"-GP", as well as CRXT.

PTP compatible Network switch required

PTP - Parameter

Among parameters there is a distinction between "Device-specific" and "Experiment options (for all devices)".
"Device-specific" always applies to the device currently selected in the Devices table.

If you selected the preset "User-defined", you are able to modify all PTP parameters according to your
requirements. The parameters are displayed as soon as "User-defined"is selected.

The following parameters can either be modified or are specified by the preset (the description of the
parameters is provided further below):

Device-specific options

IEEE 1588
Parameter Min Max 2008 fos4X
(Default)
Slave only 0 1 0 0
Priority 1 0 255 128 127
Priority 2 0 255 128 127
User description
Delay asymmetry -1000000 1000000 0 0
UDP TTL 1 255 1 1
Experiment options (for all devices)
IEEE 1588
Parameter Min Max 2008 fosdaX
(Default)
Domain number 0 255 0 0
Announce interval -3 5 1 1
Sync interval -6 5 0 -2
Delay request interval -6 5 0 0
Announce receipt timeout 2 10 3 3
Delay mechanism Auto, E2E, hybridE2E, P2P E2E E2E
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Experiment options (for all devices)

IEEE 1588
Parameter Min Max 2008 fosdaX
(Default)
Network transport UDPv4, UDPv6, L2/IEEE 802.3 UDPv4 UDPv6
TAI-UTC offset -32768 32767 36 36
UDPvV6 scope 0x02 OxOE OxOE 0x02
Transport specific 0x00 OxOF 0x00 0x00
Step threshold 0.0 DOUBLE_MAX 0.0 0.0
First step threshold 0.0 DOUBLE_MAX 0.00002 0.00002

PTP destination MAC

01:1B:19:00:00:00
address

P2P destination MAC 01:80:C2:00:00:0E

address
Description
Device-specific options

Parameter Description

Slave only Prevents the device from providing its clock time to other subscribers.
This parameter can be set for all Preset-variants.

Priority 1 Sets the priority according to which the devices choose a server. The subscriber with the
lowest value becomes the server. Priority 1 is the strongest among criteria!

Priority 2 Sets the priority according to which the devices choose a server. The subscriber with the
lowest value becomes the server. Priority 2 is a weak criterion!
Priority 1 and the server quality characteristics specified by the device manufacturer
outweigh the parameter Priority 2, which is only evaluated if all other values are identical.

User description Identification of the device for PTP-Management programs.

Delay asymmetry With this value, a deterministic time offset resulting from asymmetric packet run times in
the network can be compensated.
For this purpose, exact information or measurements are necessary. If you use appropriate
PTP-switches, it should not be necessary to adjust this parameter.

UDP TTL Lifespan of the PTP-packets in the network. If a PTP-network is to be operated beyond the

confines of one router, this value must be increased accordingly. This value is only taken
into account if UDPv4 was set as the network transport.

The following parameters match for all devices involved. This applies not only to the devices from imc but to all
switches, PTP-servers and other devices!

Experiment options (for all devices)

Parameter Description

Domain number Using the domain number it is possible to create multiple independent PTP-domains.
Devices having differing domain numbers do not influence each other.
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Experiment options (for all devices)

Parameter Description

Announce interval This interval determines at what intervals the current time server sends its quality
information to the network. The value is stated as a power of 2.

The value range of -3 to 5 covers interval times of 1/8s to 32s.

Sync interval This interval determines at what intervals the current time server sends its time information
to the network. This value is stated as a power of 2.

The value range of -6 to 5 covers interval times of 1/64s to 32s.

When the value is less than -3, imc devices can no longer send data at the speed required.
These settings are only offered for reasons of compatibility and should be avoided. Note
that large values lead to long intervals and thus slow down the synchronization and
decrease its precision!

Delay request interval This interval specifies at what intervals the PTP-slaves determine the packet run times in the
network. The value is stated as a power of 2.

The value range of -6 to 5 covers interval times of 1/64s to 32s.

When the value is less than -3, imc devices can no longer send data at the speed required.
These settings are only offered for reasons of compatibility and should be avoided. Note
that large values lead to long intervals and thus slow down the synchronization and
decrease its precision!

Announce receipt timeout  Specifies how many "Announce Intervals" a device waits until it assumes that the current
PTP-master no longer exists and takes appropriate measures.

Example: Announce interval = 1, Announce receipt timeout = 3

->The time is: 221s * 3 = 6s.

Delay mechanism For measurement of the packet run times, multiple procedures are available. Select the
procedure here which you wish to use.

E2E:
With the End-To-End procedure, the packet run time along the entire route between the
PTP-Slave and the PTP-Master.
This procedure is the one most commonly supported and theoretically also works with
switches which are not PTP-capable. For this reason it is the default.
However, it is strongly to be recommended NOT using switches unless they explicitly
support PTP, otherwise unpredictable behavior can result which can impair the
synchronization by any unforeseeable amount. The procedure can be used without any
problems in conjunction with appropriate switches.

P2P:
The Peer-To-Peer procedure can exclusively be used with P2P-capable infrastructure.
Here, the packet run times are determined between two directly connected nodes (device
and switch or switch and switch). On the way between the master and slave, one
correction value from each switch traversed is incremented in the packet by the run-time
determined and the dwell time in the switch. The receiver can calculate and incorporate
the total run-time.
This procedure has advantages when there are multiple switches between the master and
the slaves.

Auto:

With this setting, "E2E" is used initially. As soon as a "P2P"-packet is recognized, the
setting switches to "P2P".
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Experiment options (for all devices)

Parameter

Description

hybridE2E:
This is an improved form of "E2E" and reduces the network load since it uses Unicast
packets instead of multicast packets.
However, it is not supported by all commercially available devices.

Network transport

Depending on the infrastructure used, select UDPv4, UDPv6 or L2/IEEES02.3.

TAI-UTC offset

By default PTP uses atomic time (Temps Atomique International, TAI) as the time base.

In the Announce packets, along with the server's quality characteristics, the offset between
atomic time and UTC is also transmitted. In order that the device can distribute the correct
offset, the current value must be entered here.

UDPvV6 scope

Sets the lifespan of the PTP-packets if UDPV6 is set as the "Network transport".

Transport specific

Only needed if you use both imc devices and other devices in a shared PTP-network and the
other devices here use a value which is not 0x00. Make the same setting here.

Step threshold

Sets the threshold value as of which a time deviation can no longer be compensated for by
adjusting the device clock. This value is only taken into account once the time may no longer
jump in the device clocks, which means after the start time of the first measurement after
the initialization is set.

If the value is 0, any deviation however large is compensated, which can take very long
when deviations are large.

If the value is not equal to 0 but smaller than the deviation from the PTP-Master, the
frequency of the clock rate signals in the device, and thus also of all signal samples, is
synchronized to the frequency of the PTP-Master. By contrast, the time deviation is NOT
compensated for, but instead kept constant. In this way, it is possible to avoid the signal
sampling either accelerating or slowing down over the time during which the deviation is
compensated. This can be helpful for measurements in which the exactness of the sampling
frequency is more important than the exactness of the absolute time.

First step threshold

This value works in the same way as "Step threshold", but is only used between the
initialization of a measurement and when the start time of the the first measurement is
determined after the initialization.

Note:

With the default settings, every time deviation after a measurement is initialized is
eliminated within a few seconds. For very small deviations, this is accomplished by brief
temporary modification of the clock frequency; for larger deviations, the device clock is
directly adjusted.

However, if a measurement is started before this procedure was completed, then regardless
of how large the deviation is, it is compensated by modifying the clock frequencies in the
device.

PTP destination MAC
address

Only change this value if you use a different MAC-address in your infrastructure.

P2P destination MAC
address

Only change this value if you use a different MAC-address in your infrastructure.
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9.2.3.3.6 VRTC - Virtual clock on the PC

For the purposes of precise time output on the PC and synchronization of device results with PC results, a virtual
clock (VRTC) is used.

The subscribers on the PC always use the virtual clock's time. Such a subscriber can be, for example, the clock on
a Panel page or a Video-signal.

Outline: How does the virtual device clock work?

During the running measurement, the virtual clock synchronizes itself to the Master imc device's clock. This is
needed if functions are used on the PC side which require an exact time track (e.g. Video, report channels and
third-party devices such as Fos4X).

imc device imc device imc device
Master Slave Slave

SYNC out

Time out

v

Example of synchronizing the VRTC via the Master device

On heavily burdened networks, good synchronization (of the PC's virtual device clock with the device) is not
always possible. When the network load is too high, imc STUDIO posts a corresponding error message when an
attempt is made to start the measurement.

It may help to increase the minimum accuracy.

Minimum accuracy:

The option defines the maximum time in milliseconds that the PC's virtual clock may deviate from the device
clock. This concerns mainly non-imc devices, e.g. video. In case of video a value of 10 ms provides
synchronization of measurement data to video images at 100 frames per second. Too low a value prevents
measurement start.

The "Minimum accuracy" is located among the options under: "Extra" ribbon > "Options" in the region: "Setup" >
"Device options" > "Virtual device clock] +ss!".
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Question: Which clock time is used when preparing the devices?

Answer: This depends on what synchronization is set for the devices:
e Without an external synchronization master, the device clocks are set to the VRTC's time upon
preparing (all device clocks, or in a synchronization, those of the master devices).
¢ |f you have an external synchronization master, then when performing preparation, synchronize the
device clocks with the synchronization master. The virtual clock is set according to the master device's
clock.
Subsequently, the VRTC aligns itself to the device clock.

To find more tips and notes on variations, see the section "Details on workings of VRTC". In particular for
synchronizing NTP- and PTP, or on the topic of the behavior during measurement.

Question: Is there a distinction between the PC clock and the VRTC on the PC?

Answer: Yes. The VRTC runs on the PC and under some circumstances it can assume the PC's clock time (see
previous question). However, it has its own high-resolution counter which enables it to provide significantly
more precise time readings than the PC time. The largest deviation occurs in the case of external
synchronization. In that case, the VRTC adopts the device clock time upon preparation.

Resolution and deviation before and after start of measurement

During the measurement, the VRTC aligns itself to the device clock. The clock rate of
the devices has a resolution of 1 ms or better.

The deviations differ among the devices up until the moment of measurement Wh.enever p955|ble,
start: define a device of group

&@ or higher as the
synchronization master.
Especially when you are
using multiple different
devices within a

Over the course of multiple seconds after starting measurement, the deviation measurement setup.
improves. This should be noted about all VRTC subscribers, e.g. Video, report
channels and third-party devices such as Fos4X.

e With devices of group A5/ 17 and higher, at the moment the measurement
starts the VRTC typically has a 1 ms deviation.

e With devices of group A4/ 17 and higher, at the moment the measurement
starts the VRTC typically has a 15 ms deviation.
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Details on workings of VRTC

When imc STUDIO starts, the VRTC adopts the PC's clock time.

If no measurement is running (or no other components require the VRTC) the system behaves as follows: The
time between the PC and VRTC is calibrated every 10 s. Since there are no subscribers, the time adjustment
simply jumps abruptly (in either positive or negative direction).

Behavior when preparing (all devices) - Setting the device clock:

e When there is no external synchronization master, then upon preparation, the device clocks are synched to
the VRTC clock one single time (all devices' clocks, or in case of synchronization, those of the Master

devices).
imc device imc device imc device
Master Slave Slave

\

PC clock

One-time-only synchronization during preparation, without any external Master

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

Page 309



Configuring devices Chapter 9

¢ If you have an external synchronization master, then when performing preparation, the device clocks
synchronize with the synchronization master. The virtual clock is set according to the master device's clock
a single time (see below the exception regarding NTP- and PTP-synchronization).

imc device imc device imc device
Master Slave Slave

SYNC out

Time out

~,
awn

A 4

PC clock

One-time-only synchronization during preparation, with an external Master

Behavior during measurement:
e The imc devices synchronize in accordance with their synchronization settings. These operate
independently of the VRTC.
e Behavior of the VRTC
¢ No synchronization of the devices mutually or synchronization via DCF, IRIG B:
The VRTC aligns itself to the Master device's clock (if there is no Master device, then the first one in the
list).
The time alignment always increases monotonically. No abrupt skips are made.
e NTP, PTP:

There is no calibration of the VRTC to the device clock! Please synchronize the PC to the same source.
The VRTC aligns itself to the PC's time.

o Note The precision level depends on the operating system

The precision of the PC's internal clock rate plays a large role here. Newer operating systems have higher
precision. With Win 7, one can assume a precision level of up to 1 ps. With Win 10, up to 100 ns.

o Note Recommended methods

e Whenever possible, use defined Master devices.

e Whenever possible, define a device of group A5/ 17 or higher as the Master. Especially when you are using
multiple different devices within a measurement setup.

e When using NTP oder PTP, always synchronize the PC also with the source.
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9.2.3.4 Synchronization varieties

In the following examples, two types of synchronization are presented.

Variety Description

Master/Slave setup All devices are synchronized mutually via "SYNC". The clock rate is provided by a Master
device (which can be synchronized to an external clock, for example). All devices are
connected via the SYNC jack.

No terminal resistor is needed.

Separate synchronization Individual synchronization of each device.

of all devices . . . L . .
If connection between devices via a SYNC line is not possible, then each device can be

synchronized separately to an external clock.

o Note Outage of the synchronization source

o |f there is an outage of the Master, all devices continue to work according to their own internal clocks
and drift apart in accordance with the precision stated in the technical data of the device.

e If there is an outage of the external clock (e.g. GPS or NTP/PTP), the Master continues according to its
internal clock. However, the devices remain synchronized to each other.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 311



Configuring devices Chapter 9

9.2.3.4.1 IRIG-B or DCF77 - no external timer

Master/Slave setup

lllustrated by example of: DCF77

The devices are synchronized with each other, but not synchronized to absolute time as provided by an external
clock.

imc device imc device imc device
Master Slave Slave

Example for synchronization with master and slave devices

E Skarage E Synichronization @ Timeskark Measurement opkions

Exkernal svnchronization sources

Device name | Signal input Signal oukpuk Synchronization master | Clock
b T_126678_CS_7008_1 | Synchronization signal SYMC Synchronization signal DCF v Clock:

T_126680_C5_7003_1 | Synchronization signal SYHC no synchranization signal Clock

T_1la0144_CRF¥_2000 | Swnchronization signal SYMC no synchronization signal Clock:
4 I 4

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"

o Note SYNC for DCF and IRIG-B

With DCF77 and IRIG-B, select "SYNC" as the signal input. The hardware automatically recognizes which
type is involved.

o Note

The Master also synchronizes itself to its own signal, so that it also reports that it is synchronized. For this
reason, its synchronization input is set to "Synchronization signal SYNC".

A slave clock receiving an external clock signal is never set by PC.
The master clock is set to PC time during preparation (see "VRTC - Virtual clock on the PC@").

This also happens, for instance, after activating the devices 1.
The positive result of this is that when working with the devices, it is necessary to wait for the
synchronization only once.
In case the master device is equipped with a GPS receiver that should be ignored, the Signal input must
be set to "Synchronization signal SYNC". Otherwise, the device might synchronize to the GPS-signal.

1: This doesn't apply if the the default synchronization setting is defined in the device properties. In that case, the time is only adjusted if
the signal output is subsequently set to "No synchronization signal" on the Synchronizations-page. After the adjustment, run the
initialization once and then set the desired synchronization.
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9.2.3.4.2 IRIG-B or DCF77 - external timer

Separate synchronization of all devices

lllustrated by example of: DCF77
Each device is synchronized to absolute DCF77 time and thus all devices are mutually synchronized.

The antenna signal must be converted to by a decoder to TTL level.

imc device . imc device ® imc device

T\

Example of individual synchronization with DCF77

lllustrated by example of: IRIG-B

Each device is synchronized to absolute IRIG-B time and thus all devices are mutually synchronized.

imc device imc device imc device
Slave

SYNC in SYNCin

Example of individual synchronization with IRIG-B

Q Starage E Synchronization a Timeskark Measurement opkions

| External synchronization sources

Device nanme | Signal input Signal aukpuk Synchronization master | Clack
b T_126678_C5_7008_1 | Synchronization signal SYMC no synchranization signal Clock

T_126680_C5_7003_1 | Svnchronization signal SYMC no synchronization signal Clock:

T_1a0144 _CRF¥_2000 | Synchronization signal SYHC no synchranization signal Clock
4 [T 3

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"

© note SYNC for DCF and IRIG-B

With DCF77 and IRIG-B, select "SYNC" as the signal input. The hardware automatically recognizes which
type is involved.
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9.2.3.4.3 GPS receiver as timer

Master/Slave setup
The devices are synchronized with each other and synchronized to absolute GPS time.

imc device imc device imc device
Master Slave Slave

-8

Master device synchronized by GPS and slave devices by SYNC

E Skarage E Synichronization @ Timeskark Measurement opkions

Exkernal svnchronization sources

iz

Device name | Signal input Signal oukpuk Synchronization master | Clock
b T_126678_C5_7008_1 | Svnchronization signal GPS Synchronization signal DCF v Clock:

T_126680_C5_7003_1 | Synchronization signal SYHC no synchranization signal Clock

T_1la0144_CRF¥_2000 | Swnchronization signal SYMC no synchronization signal Clock:
4 I 4

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"

Different response for GPS-synchronization + SYNC-output

¢ For devices of group A4 [ 1e71: If DCF-output is activated for a device and simultaneously GPS is set as the
synchronization input, the DCF-output only as long as the device is synchronized to the GPS-source. If the
GPS-source fails, the DCF-output is temporarily deactivated!

e For devices of groups A5-A7|+s71 and devices belonging to the firmware group B/ a7l
SYNC-output begins upon the first synchronization with GPS. If there is an outage of the GPS-signal, the
SYNC-signal continues to be outputted anyway. All devices connected remain synchronized to the Master.
Once the GPS-signal resumes, the resulting phase offset to the Master is corrected, see Phase offset
correction|az]. In the process, all connected SYNC Slaves are automatically adjusted to have the same
phase.
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Different response for GPS- and SYNC synchronization + SYNC-output

e For devices of group A4 g7l DCF-output begins immediately. If a GPS-signal is applied, the system

synchronizes to it. If the GPS-signal has a temporary outage or if it is no longer available after preparation
of the measurement, the device synchronizes to its own DCF-output. The GPS-signal is then no longer taken
into account for the running measurement!

For devices of groups A5-A7 [ 1e7:

SYNC-output begins immediately. Any GPS-signal applied always supersedes the device's own SYNC-signal
as the synchronization source! If no GPS-signal is applied, the device synchronizes to its own SYNC-output.
As soon as a GPS-signal is available, the device synchronizes to the GPS. The SYNC-output is briefly
interrupted, so that all SYNC-Slaves adopt the GPS time. Following the first synchronization with GPS, the
SYNC-output remains intact even if the GPS-signal fails!

If the GPS-signal fails again, the synchronizes to its own SYNC-signal. If the external GPS-signal returns, the
device synchronizes to the device by correcting the resulting phase offset [s22]. This automatically also
adjusts all connected SYNC-Slaves to the phase.

Device name a | Signal input Signal oukput Synchronization master
b |T_126675_C5_7008_1 | Synchronization signal SYMC or GPS Synchronization signal DCF v

T_126630_C5_7003_1 | Synchronization signal S¥MC no synchronization signal

T_1a0144_CRF¥%_2000 | Synchronization signal SYHC no synchronization signal

Separate synchronization of all devices

Each device is synchronized to absolute GPS time and thus all devices are mutually synchronized.

imc device imc device imc device
GPS GPS D
GPS GPS
Mouse Mouse
- - -
i iz i

Example of individual synchronization with GPS

Q Starage E Synchronization @ Timeskark Measurement opkions

| External synchronization sources

Device nanme | Signal input Signal aukpuk Synchronization master | Clack
b T_126673_C5_7008_1 | Synchronization signal GPS no synchranization signal Clock

T_126680_C5_7003_1 | Swnchronization signal GPS no synchronization signal Clock:

T_1a0144_CRF¥_2000 | Synchronization signal GRS no synchranization signal Clock
4 [T 3

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"
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9.2.3.4.4 NTP

Master/Slave setup
The devices are synchronized with each other and synchronized to absolute NTP time.

imc device imc device imc device
Master Slave Slave

NTP Ethernet
Server Switch

Master device synchronized by NTP and slave devices

E Starage E Synchronization @ Timeskark Measurement opkions

External svnchronization sources

Device nanme | Signal input Signal aukpuk Synchronization master | Clack

T_126675_C5_7005_1 | Synchronization signal SYMC no synchranization signal Clock

T_126680_C5_7003_1 | Svnchronization signal SYMC no synchronization signal Clock:
b | T_160144_CRFx_2000 | Synchronization signal MTP Synchronization signal DCF v Clock
4 [T 3

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"
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Separate synchronization of all devices

Each device is synchronized to absolute NTP time. All devices are thus mutually synchronized, although to a

limited extent (see External clock: NTP Eﬁ).

imc device imc device
Slave Slave

imc device

Slave

NTP Ethernet

Server Switch

M=

Example of individual synchronization with NTP

E Starage E Synchronization @ Timeskark Measurement opkions

| External synchronization sources

Device narme | Signal input
T_160005_CRIC Synchronization signal MTP
T_160007 _CRC Synchronization signal WMTP

b | T_160144_CRFx_2000 | Synchronization signal MTP
4 I

Signal aukpuk
no synchranization signal
no synchronization signal

no synchranization signal

Synchronization masker

Settings in the plug-in Setup on the page "Devices" in the dialog "Synchronization"

Clock

Clock

Clock:

Clock
[ 3
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9.2.3.4.5 PTP

Master/Slave setup

The devices are synchronized with each other and synchronized to absolute PTP time.

imc device imc device imc device
Master Slave Slave

PTP Server Ethernet
(or imc device) Switch

-

Master device synchronized by PTP and slave devices

E Starage E Synchronization - PTP @ Timeskark Measurement opkions

External svnchronization sources

Device nanme Signal inpuk Signal aukpuk Synchronization master | Clack

T_126675_C5_7005_1 | Synchronization signal SYMC no synchranization signal Clock

T_126680_C5_7003_1 | Svnchronization signal SYMC no synchronization signal Clock:
b |imcDey_ PTP_1 Synchronization signal PTP Synchronization signal DCF v Clock
4 [T 3

Settings in the Setup on the page "Devices" in the dialog "Synchronization"
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Separate synchronization of all devices

Each device is synchronized to absolute PTP time. All devices are thus mutually synchronized, although to a
limited extent (see External clock: PTP Eﬁ).

imc device imc device imc device
Slave Slave Slave

PTP Server Ethernet

(or imc device) Switch

M=

Example of individual synchronization with PTP

@ Starage E Synchronization . PTP g Timeskark Measurement opkions

| External synchronization sources

Device nanme Signal inpuk Signal aukpuk Synchronization master | Clack

imcoew_ PTP_3 Synchronization signal PTP no synchranization signal Clock

imcDew__ PTP_Z2 Synchronization signal PTP no synchronization signal Clock:
b |imcDey_ PTP_1 Synchronization signal PTP no synchranization signal Clock
4 [T 3

Settings in the Setup on the page "Devices" in the dialog "Synchronization"

9.2.3.4.6 PTP-Master only

Due to the presets, an imc device only becomes the PTP-Master if no "better" PTP-master is available. See
chapter: "External clocks: PTPlaon".

Any unsynchronized imc device does not have precise absolute time. These devices should not become the
master in a PTP-network. The PTP-parameters are selected accordingly. Any imc device is identifies as a "bad"
clock. Other subscribers which are true to absolute time should accordingly be identified as a "good" PTP-
master.

If the network includes no PTP-server true to absolute time, you can synchronize one imc device to a hardware
synchronization signal (e.g. GPS). When you define that device as the PTP-master, it will no longer be
synchronized by any other PTP-subscriber.
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imc device imc device imc device
Master Slave Slave

Ethernet
Switch

A PTP-master clock synchronizs itself to the GPS-clock. All other PTP-subscribers in the network can be
synchronized to this master.

E Skarage E Synichronization PTP Q Timeskark Measurement apkions

Exkernal svnchronization sources

Device name Signal inpuk Signal oukpuk Synchronization master | Clock

imcDew_ PTP_3 Synchronization signal PTP no swnchronization signal Clock:

imcoew_ PTP_Z Synchronization signal PTP no synchronization signal Clock
b |imcDey_ PTP_1 Synchronization signal GPS  Swnchronization signal PTP {master only) Clock:
4 I 4

Settings in the Setup on the page "Devices" in the dialog "Synchronization"
Set the signal input of the Master device appropriately, e.g. GPS, SYNC, ...

Set the signal output to "Synchronization signal PTP (Master-Only)". All other imc devices in the experiment
having "Synchronization signal PTP" as the signal input are automatically set to "Slave-only".

The synchronization procedure

The master initially does not return time information via PTP. Only after the "Master" synchronizes to the
external signal does it return time information via the PTP-work.
¢ If the only PTP-subscribers are imc devices, they synchronize themselves with the Master specified.
e If there are additional PTP-subscribers, then the imc slave-devices may already be synchronized to the
other subscribers. The devices report that they are synchronized, although they are not synchronized with
the imc-Master device.

As soon as the master device returns the time information, the other devices synchronize themselves to it.
How this is done depends on the parameters. The devices select the subscriber of best quality (see "External
clock: PTP@"). As soon as any device is defined as the "PTP (Master-Only)", it is assigned a slightly higher
quality than the other imc devices. Thus, other imc devices, which are not involved with the experiment but
which are subscribers in the network, can also synchronize themselves to the master.
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0 Note Network structure and further notes

e Please always be aware of your PTP-network's setup in order to avoid any unintended effects. If another
subscriber has higher quality, then the slave-devices may have an "absolute" time which is different than
the master-device's.

e A"Synchronization master" must not be selected in this variant.

o Please observe the notes in the chapter Precision|s» and Constraints of the Synchronization @,
especially regarding phase and RAM buffer duration.

PTP-Master only, and DCF or IRIG-B output

As an additional way to output the time information as the PTP-master, the device can also be defined as the
DCF- or IRIG-B-Master.

Set the signal output to "Synchronization signal PTP (Master-Only) and DCF/IRIG B002".
9.2.3.4.7 Synchronized start with multi-master-devices

If it is not possible to connect multiple devices by a SYNC line, it is possible to divide the devices into multiple
Master/Slave groups:

imc device imc device
Master Slave

C

Example for two Master/Slave combinations

@ Starage E Synchronization @ Timeskark Measurement opkions

External svnchronization sources

imc device imc device
Master Slave

SYNC out

iz

Device nanme | Signal input Signal aukpuk Synchronization master | Clack
b T_126673_C5_7008_1 | Synchronization signal GPS Synchronization signal DCF Clock
T_126680_C5_7003_1 | Svnchronization signal SYMC no synchronization signal Clock:
T_141127_CRF¥_400 | Synchronization signal GRS Synchronization signal IRIG BOOZ2 Clock
T_1a0144_CRF¥_2000 | Swnchronization signal SYMHC no synchronization signal Clock:
4 I 4

Settings in the Setup on the page "Devices" in the dialog "Synchronization"

o Note

Since in multi-Master/Slave operation there are multiple masters outputting the SYNC signal, the SYNC
outputs of the various masters may not be connected with each other.
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9.2.3.5 Phase offset correction

For devices of the group A4 e

With devices of group A4, following an interruption of the synchronization signal only the frequency error is
corrected (i.e. the frequency of the SyncRTC and of the signal sampling is synchronized with the time source).
Any phase error is not corrected. The offset remains intact until the next initialization.

For devices of the group A5 and higher/ = and devices belonging to the firmware group Bl sl

If the measurement device had been synchronized to a (time) source and if it receives this same source again
after an interruption, the phase offset which emerged in the meantime is corrected. Signals captured by
different devices are then synchronized just as well after resumption of reception as before the interruption.

If an implausible phase offset is calculated upon re-synchronization, the system assumes that the time source is
different than before. In this case, no phase correction is performed during the running measurement, instead
only the frequency error is corrected (i.e. the frequency of the SyncRTC and of the signal sampling is
synchronized with the time source). A completely new synchronization procedure is performed when the
measurement is re-initialized. The same applies in the case of a transition from DCF to GPS etc. .

9.2.3.6 Working with time zones

The abbreviations pertinent to the topic of time zones are presented in the section Definitions P

The time zone information includes the shift from the local standard time STD to UTC, as well as the difference
between STD and DST and the respective time offsets.

Only when complete time zone information for two zones is supplied can the times be converted to local time.

One special case is a "double" hour in which the time is set back. Here, it is not enough to know in which time
zone the time is stated. It is also necessary to know whether the time is time is stated in STD or DST.

If a planned DST-switch is not performed, the time may be correctly indicated due to explicit specification of the
DST-state!

w Example
Y

e Time zone for Germany, 05.07. 14:00 STD
e This moment is actually during daylight saving time and should be stated as 15:00 DST
e However, the conversion to UTC in both cases correctly returns 13:00 UTC

What are time zones good for?

In order to make it possible to assign a time to measured data, the measurement can only be prepared when a
time zone is set for every imc device used.

A device would assume that UTC time applies if it is synchronized using GPS, NTP, etc. This can be resolved by
specifying a time zone. Then the device applies the time zone specified, regardless of what synchronizations
source is used.
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The DST switch is activated in the device properties |223]: "Device time, synchronization" > "Time zone" and
"Automatic daylight saving time switching".

Ribbon View

Setup-Configuration > Device Properties Complete

The setting "deactivated" means that the device uses standard time (STD) all year, summer and winter! Even if
the PC resets the device clock during daylight saving time, then, for instance 14:00 (DST in the PC) becomes
13:00 in the device (STD). The advantage of this is that there are no time skips in the data which would be
reflected in the measured data!

o Note

Even a DCF-or IRIG B002-source would only return STD in that case. Otherwise, the time is interpreted
incorrectly - there is an error of one hour!

For the setting "activated", the PC's or synchronization source's time is interpreted and adopted according to the
time zone expected.

In order for a time source's time to be adopted as the device's local time, the time source's time zone as well as
its DST-state must be known.

The time supplied to the device via the RS232-interface in the form of NMEA-strings (GPS, IRIG B12X to GPS
converter), is interpreted as UTC time.

With the NTP-protocol, the time zone of the clock source is also UTC. With PTP: Atomic time (TAIl) + TAI-UTC-
offset or also UTC. For this reason, the time statement is complete in such cases.

The time at the SYNC input terminal (DCF/IRIG B002) is expected to match the device's current time zone. The
DST-state for these time signals can not always be determined correctly.

o Example

e A device is to use DCF-synchronization and is set to the Central European time zone with DST-switching.
o The DCF-source returns the time 03.01.2010 04:58:13 hours

e The device interprets the time as STD, since according to the time zone setting this time is in STD.

e The DCF-source returns the time 14.07.2010 14:34:00 hours

e The device interprets the time as DST, since according to the time zone settings, this time is in DST.

If the source is not in the correct DST-state, there is a resulting error of one hour. For this reason, the device only
adopts the source's DST-state upon the first synchronization procedure after activation or upon preparation of
the measurement.

The "forbidden hour" resulting from the clock skipping forward is always converted to the corresponding next
hour. A time during the "duplicate hour" prior to the clock skipping backward is always interpreted as DST!

After an interruption of the synchronization signal, upon re-synchronization the system determines whether the
deviation between the time reference and the device time is approx. 1h (the difference between STD and DST).
In that case, the system assumes that the DST-state of the time reference no longer matches the device's DST-
state.

This can be the case when the device does not perform the DST-switch because a measurement is already in
process or if the device did perform the DST-switch but not the DCF-source.

A device of groups A5 and higher|+s7l maintains its DST-state, but correctly adopts the source's time.

A device of group A4/ 7] always adopts the DCF-signal's DST-state upon DCF-synchronization, but upon repeated
synchronization it recognizes if the source has not performed the DST-switch. Thus, the time is interpreted
correctly as long as the DST-state was correct upon the first synchronization.
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0 Note

With the setting Switching from/to daylight saving time activated, the switch between standard and

daylight saving time happens automatically at the appropriate time. However, the following limitations

apply:

e Once a measurement's start time has been determined (Start button pressed), the device clock can no
longer be adjusted. The DST-state, as well, must remain intact. For this reason, the DST-switch is only
performed upon the preparation of the next measurement.

e With devices of groups A4 Rﬁ, the SyncRTC is adjusted directly by the DCF-synchronization. Thus it is not
possible to change the DST-state as long as there is DCF-synchronization. If the DCF-signal is not valid at
the time of the switch, or if it fails afterwards, the swich is performed. Upon re-synchronization to DCF,
the device again adopts the DCF-signal's DST-state. If the DCF-signal fails again, there is no new switch of
the DST-state!

o A measurement always uses the device's current DST-state which applied at when the measurement's
start time was determined, and retains it no matter whether the SyncRTC was adjusted. Only upon the
next preparation of a measurement is it possible to change the DST-state.

e Diskstart, Autostart, Suspend/Resume (imc BUSDAQ) and automatic timed start always lead to
preparation of a measurement and can cause the DST-state to change.

9.2.3.6.1 Possible scenarios

o Example1l

A device of group A4l 1eris to use DCF-synchronization and is set to a time zone with DST-switching.
At the time of the switch from STD to DST, DCF-signal is interrupted.

The device switches to DST.

A measurement is started. The measurement uses DST.

The DCF-signal is applied again and the device is re-synchronized.

If the DCF-signal continues to return STD time, the SyncRTC adopts the time as STD. However, the running
measurement retains DST.

If the DCF-signal returns DST because the DCF-source also has made the DST-switch, the SyncRTC adopts
the time as DST.

o Example 2

A device of group A4l is to use DCF-synchronization and is set to a time zone with DST-switching.
At the time of switching from STD to DST, a measurement is already running (in STD).

The connected DCF-source performs the DST-switch.

The SyncRTC adopts the DST from the DCF-signal. However, the running measurement retains STD.

« Example 3
Y

A device of group A4l 1e7lis to use DCF-synchronization and is set to a time zone with DST-switching.
The connected DCF-source DOES NOT perform DST-switching.
The device retains its DST-state.
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./ Example 4
o p

A device of groups A5 to A7l 1e7lis to use DCF-synchronization and is set to a time zone with DST-switching.
The device switches to DST at the appropriate moment, no matter whether the DCF-source switches or not.
The DCF-signal is interrupted

The DCF-signal is applied again and the device re-synchronizes.

The device adopts the correct time in any case and the SyncRTC continues to run in DST time no matter
whether the DCF-source is still running in STD or in DST.

o Example5

A device of groups A5 to A7l is to use DCF-synchronization and is set to a time zone with DST-switching.
At the time of the switch from STD to DST, a measurement is already running (in STD).

The connected DCF-source performs the DST-switch.

The SyncRTC and the running measurement retain STD.

9.2.3.6.2 Summary

If the external source returns incorrect time, for instance because
e a DST-switch was omitted, or
o if the DST-switch happens even though it is not activated for the device, or
e if the time zone does not match that of the device, or if UTC is not supplied,

then the device's time information is faulty!

Once the start time of the first measurement has been determined after the preparation, the SyncRTC may no
longer be adjusted. For this reason, after setting the start time there may not be any DST-switch. For instance, a
measurement whose start time is expressed in Standard Time is carried out according to Standard Time. As well,
any subsequent measurements retain the same DST-state until the next preparation procedure.

For the interface's system time, the DST-switch will still be performed. The times recorded by the file system in
the folders and files will have corresponding skips!

For a Diskstart, Autostart, Suspend/Resume (imc BUSDAQ) and automatic timed start, a preparation is
performed! In these cases, the DST-state can change again! If the SyncRTC was unable to adopt a
synchronization source's time because a measurement was running, then if needed the synchronization is
interrupted during preparation and a new synchronization process is initiated! This always happens whenever
necessary for exact adoption of the time.

Devices of group A4 e

Synchronization source: External DCF-source (not the device's own DCF-output)
e Expected time zone: Local time according to the device's settings

e The SyncRTC is set directly by the hardware and cannot be influenced. Following synchronization, the
SyncRTC always has the source's exact time.

e The system assumes that the external synchronization source returns the correct local time at all times!
Upon first synchronization, the DCF-source's DST-state must be correct, otherwise there is an error of one
hour!!!

e As long as the first measurement's start time has not yet been determined, the system monitors whether
the next DST-boundary has been passed. As long as the DCF-signal is received there is no automatic DST-
switch of the SyncRTC. If the DCF-signal fails, the DST-switch is performed. Upon re-synchronization
following a DCF-signal outage, the system tries to determine whether the DCF-source also experienced the
DST-switch. The DST-state of the DCF-time is adopted correctly.
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Synchronization source: Device's own DCF-output (DCF-Master and DCF-Slave)
e Expected time zone: Local time according to the device's settings

e As long as the first measurement's start time has not yet been determined, the system monitors whether
the next DST-boundary has been passed. Then the DCF-output is deactivated (so that it is possible to write
to the SyncRTC), then the SyncRTC adjusted by the DST-difference and the DCF-output re-activated. If other
devices synchronize to the outputted DCF-signal, they are assigned the new time.

Synchronization source: GPS / IRIG-B 12X converter
e Expected time zone: UTC

e The system assumes that the source returns UTC time. The time is converted to the device's time zone.
Before determining the first start time, a DST-switch is performed. For this purpose, the DCF-output is
temporarily deactivated, if needed. If other devices are to be synchronized to the outputted DCF-signal,
they are assigned the new time.

Devices of groupsA 5 and higher@:

Synchronization source: External DCF-source (not the device's own DCF-output) / IRIG-B 002

e Expected time zone: Local time according to the device's settings

e The system assumes that the external synchronization source returns the correct local time at all times!
Upon first synchronization, the SYNC-source's DST-state must be correct, otherwise there is an error of one
hour!!!

e Prior to determining the first start time, a DST-switch is taken into account, independent of the SYNC-signal
applied.

e Upon re-synchronization following an outage of the SYNC-signal, the system attempts to determine
whether the source has performed the DST-transition. The time is adopted correctly. The device retains its
DST-state.

Synchronization source: Device's own DCF-output (DCF-Master and DCF-Slave)
e Expected time zone: Local time according to the device's settings

e Prior to determining the first start time, a DST-switch is taken into account. For this purpose, the DCF-
output is temporarily deactivated. If other devices synchronize to the outputted DCF-signal, they are
assigned the new time.

Synchronization source: GPS / IRIG-B 12X converter / NTP / PTP (with UTC time base)
e Expected time zone: UTC
e The system assumes that the source returns UTC time. The time is converted to the device's time zone.
Before determining the first start time, a DST-switch is performed. For this purpose, the SYNC-output is
temporarily deactivated, if needed. If other devices are to be synchronized to the outputted SYNC-signal,
they are assigned the new time.

Synchronization source: PTP (with atomic clock time base)
e Expected time zone: Atomic time (Temps Atomique International TAl)
e The source is assumed to provide Atomic Time, as well as the offset between Atomic Time and UTC of
which it is aware. From this info, UTC can be calculated, making conversion to the device's time zone
possible.

o |f the device itself becomes the PTP-Master, it uses either the TAI-UTC-offset passed to it by the PC, or the
offset which had last been communicated to it by another Master.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 326



Configuring devices Chapter 9

9.2.3.7 Application notes
9.2.3.7.1 Display of data in the curve window

If synchronized data are to be displayed correctly in a curve window, the following setting must be made for the
X-axis in the curve window: Date/time absolute. Otherwise the trigger times of the different signals are aligned.
When different triggers are used, which is always the case when multiple devices are involved, the reference to
absolute time is lost.

9.2.3.7.2 What happens when?

If possible, use the ability to run multiple devices jointly in an experiment and to connect them via the SYNC
connection. Set one device as the Master which synchronized all other devices' clocks. The Master can also be
synchronized externally, but this is only necessary for the absolute time. If the only issue is the mutual
synchronization of the various devices' data, the Master's internal clock is perfectly adequate as the time base.

The following examples thus only pertain to external synchronization without connection of a SYNC-line
between devices.

Adequate reception by the DCF77/IRIG-B or GPS receiver is not always available. How does the device behave
then?

e |t does not matter whether DCF77/IRIG-B or GPS is used for the time base.

e Temporary loss of synchronization can cause the device clocks to drift off by up to 1 ppm. If loss of
synchronization continues, the precision may drop as low as 50 ppm in consequence of strong temperature
change. Once the synchronization signal is again recognized as valid, the device clocks are synchronized
again. As soon as the synchronization signal is recognized as valid, the system's behavior depends on the

device type [ 1ar:

e With devices belonging to group A4, only the frequency error s is corrected.
e Devices of groups A5 and higher attempt to compensate for the phase error|a).
e Deviation directly after loss of synchronization (1 ppm):
t = tunsync " 1- 1076, wit taeirq = deviation in seconds
’ tunsync = time without synchronization in seconds
1-107° = precision of device time (1 ppm)

delta

e Deviation following long-term loss of synchronization (max. 50 ppm):

— . . —6
taeita = tunsync 5010
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9.2.3.7.2.1 Measurement with one device
External synchronization via DCF77, IRIG-B, GPS receiver, NTP or PTP.
E Skarage E Swnichironization a Timeskark Measurement apkions
I | External synchronization sources I
Device name Signal input Signal oukpuk Svnchronization master
b T_126675_C5_7008_1 Synchronization signal GPS no synchranization signal

Current time

Skart option
Skart dake

Time offset

Settings in the Setup on the page "Devices" in the dialog "Synchronization"
Timed start option: "Immediately"

Synchronous start: activated

E Skarage E Synchronization a Timeskark Measurement apkions

06,10,2016 11:14:09

Immediakely

06.10.2016 Skart Lime 11:14:09
0s

| Synchronous skark

Settings in the Setup on the page "Devices" in the dialog "Timed start"
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Scenario

Response

Data storage folder name

Synchronization signal
always present.

Device starts and adopts time of the external clock (DCF77,
IRIG-B, GPS, NTP or PTP)|268)

Time stamp of the devices

Synchronization is always
present. The device starts
with self-activation upon

activation.

Device waits until synchronization and then starts with time of
the external clock.

Time stamp of the devices

Synchronization initially
present. After
measurement start, the
clock signal is lost.

Device starts and adopts the time of the external clock. After
loss of synchronization, the internal device clock takes over
and drifts away*.

Time stamp of the devices

Synchronization is only
present after the
measurement has been
prepared.

Measurement can only start once the device is synchronized.

Time stamp of the device

Otherwise the start will not be carried out. Instead, an error
message appears to notify of lacking synchronization.

or no measurement is set
up

Autostart: Synchronization
not present upon
activation

Device waits for valid synchronization signal. Measurement
starts upon synchronization see the manual: Plug-in: Setup -
Diskstart/ 2061,

Time stamp of the devices

Synchronization initially
present. After
measurement start the
clock signal is temporarily
lost (e.g. 30s) and is later
permanently stable.

Device starts and adopts the time of the external clock. After
loss of synchronization, the internal device clock takes over
and drifts away*. As soon as the synchronization signal is
recognized as valid again, the subsequent system behavior
depends on the device type [187:

With devices belonging to group A4, only the frequency
error| a2 is corrected.

Devices of groups A5 and higher attempt to compensate for
the phase error |2,

Time stamp of the devices

* Temporary loss of synchronization can cause the device clocks to drift off by up to 1 ppm. If loss of synchronization continues, the
precision may drop as low as 50 ppm in consequence of strong temperature change.
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9.2.3.7.2.2 Measurement with multiple devices
Devices are externally synchronized separately. There is no connection via the SYNC terminals.
E Skarage E Swnichironization Timeskark Measurement apkions
*
I | External synchronization sources I
Device name Signal input Signal oukpuk Svnchronization master
b T_126675_C5_7008_1 Synchronization signal GPS no synchranization signal
T_126680_C5_7005_1 Synchronization signal GPS no synchranization signal

Current time

Skart option
Skart dake

Time offset

Settings in the Setup on the page "Devices" in the dialog "Timed start"
Synchronous start: activated

1) Timed start option: "Immediately": each unit behaves the same as for "Measurement with one device 8"
mutually independently.

2) Timed start option: "Immediately" is not selected

E Skarage E Synchronization Timeskark Measurement apkions

05.10.2016 11:14:09

Automatic timed skark

06.10.2016 Skark time 11:14:19

10s=

| Synchronous skark

Settings in the Setup on the page "Devices" in the dialog "Timed start"
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Scenario

Behavior

Data storage folder names

Synchronization signal
always present. Device is
synchronized

Devices start and adopt the time of the external clock (DCF77,

IRIG-B, GPS, NTP or PTP)|2e8)

Time stamp of the devices

Synchronization always
present. Devices start with
self-activation upon
activation.

Devices each wait independently and then start with time of
the external clock.

Time stamp of the devices

Synchronization initially
present. After
measurement started, the
clock signal is lost.

Device starts and adopts the time of the external clock. After
loss of synchronization, the internal device clock takes over
and drifts away*.

Time stamp of the devices

Synchronization is only
present after the
measurement has been
prepared.

Start does not take place. Instead, an error message appears
announcing missing synchronization.

No measurement set up

Autostart: Synchronization
signal not present upon
activation

Devices wait for a valid synchronization signal. Following
synchronization, the devices each start independently. This
means they don't start simultaneously, but each as soon as
possible (corresponding to the Timed start option:
"Immediately").

Time stamp of the devices

Synchronization initially
present. After
measurement start the
clock signal is temporarily
lost (e.g. 30s) and is later
permanently stable.

Device starts and adopts the time of the external clock. After
loss of synchronization, the internal device clock takes over
and drifts away*. As soon as the synchronization signal is
recognized as valid again, the system behavior depends on
the device type 17):

With devices belonging to group A4, only the frequency
error| a2 is corrected.

Devices of groups A5 and higher attempt to compensate for
the phase error |32,

Time stamp of the devices

* Temporary loss of synchronization can cause the device clocks to drift off by up to 1 ppm. If loss of synchronization continues, the
precision may drop as low as 50 ppm in consequence of strong temperature change.

9.2.3.7.3 Synchronization control

Normally, it's not necessary to stop recording of short measurements if the synchronization is lost. Use the
formula presented in the section "What happens when?" 3271 to calculate whether the resulting deviation is
acceptable for your measurement.

The following functions and constraints must be taken into account for automated synchronization control:

¢ If a device starts with a synchronized self-activated experiment, the measurement only starts once the
synchronization has been established.

¢ For devices of the group A4!w&l: After synchronization has been temporarily lost, the measurement must
be re-prepared so that the external pulse clock can be received again.

e The synchronization status is requested using the imc Online FAMOS function IsSynchronized.
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9.2.3.7.3.1 Measurement controlled by PC

1. Synchronization settings

Q Skarage E Synichronization g Timeskark E Measurement opkions

I | External synchronizakion sources I

Device name Signal input Signal oukput Synchronization masker
b T_126678_C5_7008_1 Synchronization signal GPS

no synchranization signal

Settings in the Setup on the page "Devices" in the dialog "Synchronization"

Q Starage E Synchronization g Timeskart E Measurement opkions

Current tirme 06.10.2016 11:14:09

Skart opkion Immediately -
Skart date 05.10.2016 Skart Lirme 11:14:09

Time offset 0=

| Synchronous start

Settings in the Setup on the page "Devices" in the dialog "Timed start"

2. Configuration

Activate along with the measurement signal to be captured a monitor channel with a sampling interval of 10ms
as the clock rate. Rename two virtual bits: IsSync_Bit_Start and IsSync_Bit_Stop.

Experiment B02: 0| Devices .ﬁ.nalug channels Digital channels 173 Triggers

Marmne E|| Conneckor | Status | Measurement mode | Range & Scaling | Sampling & Filtering ]

-

[=] Channel type: Analog inputs

Signal [01] IMO1 Ackive DO - Linear +5 Y 1 kHz - aaF
Channel type: DAC-outputs
[=] Channel bype: Monitor: Analog inputs

Mon_Channel_clock  [01] IMO1 Ackive D - Linear +5 Y 100 Hz - AAF

Channel type: Process vector variables

Settings in the plug-in Setup on the page "Analog channels"
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3. Trigger machine

The two virtual bits display an event at Signal=1. The signal to be measured is started by Bit IsSync_Bit_Start. The
clock pulse channel is started immediately when the measurement begins. Both channels are closed once the
virtual bit IsSync_Bit Stop is set.

Experiment Devices Analag channels Digital channels M Triggers

Trigger ... | Sources and Events | Properties | Targets, begin actions, end actions, pretrigger ]
Is9ynch_Rit_Start Signal=1  Combination QR | Signal Beqin action: start; End ackion: -; P ...

Trigger_01 Mumber of events
( T Y Amaunt 1 ( T )
IsSvnch_Bit_Stop  Signal=1 Combination DR Signal Begin action: stop; End action: -; P ...

Trigger_0z Mumber of events Mon_Chann... Begin action: stop; End action: -3 P...
[ T ) Amounk 1 ( T ]

Trigger machine
Settings in the plug-in Setup on the page "Triggers"

4. imc Online FAMOS

imc Online FAMOS initially evaluates the synchronization signal. The state is displayed by LED 01 and activates a
digital output channel.

A binary channel is generated which is 1 whenever the synchronization signal is not valid. When the channel is
integrated into the system, the last value indicates the sum of the unsynchronized times. When a specified time

is exceeded, the stop bit is set.

; Create control channel for synchronization with 1Hz sampling rate
; Monitor channel:10ms sampling time

IsSync_Bit Start= IsSyncronized( mean(Mon_ Channel clock, 100, 100) )
LED 01=IsSync Bit Start ; Indicator with LED

; Create binary channel with 1Hz if not synchronized
_notSynchron= mean (Mon_Channel clock, 100, 100)*0+1 - IsSync Bit Start

BEEP_0l= notSynchron ; beeper if not synchronized
time notSynchron= Integral(_notSynchron) ; summarize seconds

; Stop measurement, if syncsignal is not valid for more than 50s

IsSync Bit Stop= greater (time notSynchron, 50)
DOutO0l Bit0l = IsSync Bit Stop ; Output to digital channel

9.2.3.7.3.2 Measurement controlled automatically (unmanned)

If the measurement is taking place on a system to which you have no access, a mechanism must be employed to
re-start the device.

1. Preparation

e Set up the experiment as in the example Measurement controlled by PCl sl

e Save this experiment in the device as an autostart experiment.

2. Activating / deactivating the device via the REMOTE terminal or PowerFail.

Devices having a Remote terminal can be activated / deactivated by means of it. Devices without a Remote
terminal are activated / deactivated simply by switching the power supply on / off. In both cases, the running
measurement is closed properly before the device goes off.
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Example: imc CRONOS-PL
e Activate: Connecting SWITCH and ON switches the device on
e Deactivation: Connecting SWITCH and OFF causes deactivation after 10s’

Example: imc CS-7008

e Put the main switch Position |

e Activate: Switch on the supply voltage

e Deactivate: Switch off the supply voltage; off after 10s
Temporarily switching off the supply ends the measurement if the duration exceeds Acquisition time (T1) after
poeraiIEﬁ. Upon resumption of the power supply, the device is activated, since the main switch is still in the

ON-position. The autostart experiment is then automatically loaded and started once synchronization has been
established.

3. Control by means of evaluating the digital output

In imc Online FAMOS, a digital output channel has already been prepared.
DOut0l BitOl = IsSync Bit Stop ; Output to digital channel

This output must be used by an external control mechanism in order to connect to the Remote terminal or to
temporarily switch off the supply voltage.
9.2.3.7.4 Potential difference with synchronized devices

When using multiple devices connected via the SYNC plug for synchronization purposes, ensure that all devices
are at the same voltage level.

o Note

The yellow ring on the SYNC socket indicates that the socket is shielded from voltage differences.

9.2.3.7.5 Precision

e The maximum time difference between data from different devices is 1 sampling interval, max 3ms (as long
as nothing else is set, such as for instance with NTP).

¢ In a synchronized start, the devices are started simultaneously. However, the moment when the first
sample value arrives can differ. This is due to the system architecture and depends on various factors (e.g.
averaging, sampling rate etc.). However, this doesn't affect the data's time stamp. This effect is visible in
the curve window when data from different devices are displayed stacked on top of each other. In absolute
time display, the samples are displayed in their correct time coordinates, but the signals of the different
channels don't all begin at the same time.
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1.
2.
3.

.2.3.7.6 Constraints of the synchronization

Number of devices: Max. 20 devices via the SYNC-terminal
Cable lengths: The maximum length of a synch line (SYNC) is 200m.

Start delay: If channels are being used with very slow sampling rates, this means that the arming procedure
will take a proportionally longer time. This applies not only to the first "start" of a measurement, but to each
time the measurement is started or triggered. In particular, be careful to account for the start delay when
choosing a starting time for an autostart measurement. See "Breakdown of the Start/Stop and Triggering
Behavior7e1"

Phase: Please note that the phase of a signal depends on the filter settings. To compare two channels in time,
they have to be set by the same filter settings. See also filter settings and synchronization in the hardware
manual.

Furthermore a long RAM-buffer time and different triggers could result in a time shift. Read also the notes in
section "RAM buffer duration and synchronity 41",

9.2.4 Timed start

In normal cases, the measurement starts when the Start button is pressed. If necessary, the device is prepared

b

eforehand, which delays the measurement's beginning.

In this dialog, you can also set other "start options".

Q Starage Q Synchronization Q Timeskart E Measurement opkions

Current tirme

Skart opkion Immediately -
Start date 11.11.2014 Skart Lirme 11:53:40
Time offset 0s

Synchronous skark

Timed start

"Start options" are available both for the normal start (in response to the Start button), as well as for the
Diskstart| 206l (the limitations and conditions are delineated).

Parameter Description

Start option [ 336) Select the point in time when a measurement is to be started once the Start-button has
been pressed.

Start date / Start time Calculated possible starting time. Depends on the start option selected.

Time offset| 33 Time by which to delay the start in order to ensure that all devices can start simultaneously.

Only possible with "Automatic timed start". (Not available for the Diskstart!)

Synchronous start This option ensures that the start only happens once the devices have been
synchronized |22, It does not ensure that the devices start simultaneously[ss7.
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9.2.4.1 Start option

Immediately

The measurement starts as soon as possible after the Start button is pushed. Upon the first start after the
preparation process, data acquisition starts exactly at the start of the next full second.

The maximum start delay at the start is 1s. The time needed for Qregaring@ is not considered here. If it is
necessary, this time must be added to the total. This can be preempted by clicking on the Prepare button.

o Note

Using the Start option "immediately", simultaneous starting of all devices sl is not possible.

With synchronization activated, simultaneous starting of the devices is possible with "Automatic timed
start", for example. With the option "immediately", the devices measure synchronously, and are started
quickly, but serially.

At defined time

Not available for the Diskstart!

The measurement starts at the time set. "At defined time" is a setting only appropriate to a one-time start. For
each additional start, the clock time must be re-adjusted.

0 Note

e Each start with the setting "at defined time" requires a preparation procedure for the device.

o |f you start a measurement at defined time, for instance at 5:00 P.M., or at the next turn of the hour,
there may be a delay before reading the first measurement value. This delay, caused by special exigencies
of the system, depends on the sampling interval selected, and can be up to several seconds in the worst
case.

Automatic timed start

Not available for the Diskstart!

Automatic timed start enables simultaneous starting of all devices|ssin the experiment. Here, the absolute
time of the measurement's start isn't important.

To ensure that all devices are ready, a time offset is added to the current time. Devices connected to an R$232
interface or to a modem can have offsets of more than 30s, otherwise, at least 4 s.

© note imc Online FAMOS - OnlnitAll

Every time measurement is started with "Automatic timed start", the control command OnInitAll is run
in imc Online FAMOS. Even if the device itself did not need to be prepared.
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9.2.4.2 Simultaneous start of all devices

The option "Synchronous Start" ensures that the start only happens once the devices have been synchronized. It
does not ensure that the devices start simultaneously.
Simultaneous start of all devices is possible. For this purpose, certain conditions must be met.

e The option: "Synchronous start" must be activated.

e Appropriate "Start options [s3s" must be selected. E.g. "Automatic timed start".

e For all devices, a clock signal for the signal input@ must be selected.

Starting is possible even without this conditions being met, but in that case, all the devices will start serially.
Channels of synchronized devices then have the correct absolute time, but the triggering time is a bit different
for each device. With a curve window having the X-axis denoted in seconds, the time Os begins with the release
of the trigger. Only in the display mode with the X-axis expressed in absolute time are the channels belonging to
different devices all displayed in the correct times.

o» Reference

Regarding synchronization, observe the notes in the manual:
"Setup pages - Configuring device" > "Configuring Devices" > "Synchronization [22" > "What happens
when?| "
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9.2.5 Measurement options

Q Skorage E Synichronization g Tirneskark E Measurement aptions

Experment optionz [applies to all devices]
Exchange display wariables wia netwaork,
Temperature unit #F inskead of =C

Device specific options

| Process veckor wariables for data acquisition channels

Measurement options

Exchange display variables via network

It is possible to exchange the display variable values via the network whenever they change. By this means, data
from channels of different devices can be subjected jointly to calculation operations.

o» Reference See also:

Exchanging values among the devices|7e)

Temperature unit °F instead of °C

With this option, you set the default unit for all temperature channels.

0 Note

Make sure that temperature measurements performed via Fieldbusses are set separately. All temperature
channels are stated in the unit set here. If, for instance, temperatures in °C are captured via CAN-Bus, but °F
is set here, the °C-temperatures from the CAN channels are stated in the unit °F without conversion.

Process vector variables for data acquisition channels

For devices belonging to the firmware group Al g (imc DEVICES)
For data acquisition channels, process vector variables|a] (pv-variables) are created. This option is activated
by default.

0 Note Aggregate sampling rate

Even when the pv-variables are not used, they demand a portion of the device's available power. For this
reason, less than the entire aggregate sampling rate|ss] of your device is actually usable.

For each device, you can deactivated pv-variables for the data acquisition channels. Remove the checkmark
from the selected |22 device. This makes the entire aggregate sampling rate available. Additional pv-variables
(e.g. GPS data) are not affected.

For devices belonging to the firmware group B/ 1e7) (imc DEVICEcore)
Deactivation is not possible.
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9.3 Configuring channels and variables

On the pages Analog channels, Digital channels, Variables and GPS you can set all channel-specific parameters.

Mal

E Analog channels E Digital channels H GRS M Yariables

e & |iConneckor & | Status Current value Measurement &
v Channel type: Analog inputs (Count=8) =
EChanneI_ElEll [D1] 1MoL Ackive D - Linear
Channel_00Z [D1]IMOZ Passive Full bridge - Li
Channel_003 [O1] IMO3 Passive Full bridge - Li
Channel_004 [O1] IMO4 Passive Full bridge - Li +
I k

4

Channel definition E Measurernent rmode E Range & Scaling E Filkering @ Sampling & b

The four pages are subdivided into two areas: the Channel table and the dialogs.

In the channel table, all channels are displayed which are present in the selected measurement devices|21l. It
offers quick access to many settings. In the lower region, you can select various dialogs. These offer clearly-
presented access to the properties.

The availability and selection of the dialogs and of the settings depends on the channel type, i.e. on the amplifier
hardware installed in the device. Also depending on the channel type, there are different applicable settings

options for the parameters.

The following dialogs may be present:

Page Description
Channel definition/s4) Name and Status of the channel.
D Measurement Fundamental configuration settings such as measurement mode, measurement range,
mode 3] coupling, power supply, ...
. Configuration settings such as measurement range, unit, scaling: Factor/Offset-scaling and
[cd Range & Scaling/ssn & & & & / &

2-point scaling, e.g. for entries from the spec sheet.

Configuration of the strain gauge parameters. Only for devices having strain gauge

Strain gauges| ss4)
channels.
Configuration of the incremental counter channels. Only for devices having an incremental
Encoder s igurati emental counter channels % Vi ving ani
- counter modul.
E FiItering% Configuration of the input filters: AAF, low-pass, high-pass, bandpass.
@ Sampling & Configuration of the sampling and the measurement duration, of the data type and the
Pregrocessing% pre-processing, such as mean value, RMS-value, or maximum/minimum.
Configuration of the channel-specific data saving on the PC or the device. Circular buffer
& Data transfer| s70] . .
data storage and event count in the curve window and the data storage.
Histogram . . .
Histogram / Refresh rate and data saving rate for histograms and other matrices.

Rainflow/ 372

E

Curve properties|s7

Pre-defined settings for how the channel is to be displayed. Defined channel-color for the
curve window. Specified range for the display elements (Widgets).
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0 Note Additional parameters

Not all parameters can be found in the dialogs. For special applications, additional settings are also
required. In the chapter "Additional Parameters|sl', you will find description s of the most important
additional parameters.

o» Reference See also additional info on:

e Operation and configuration of the tabular disglaygﬁ and the dialogsg@
e Showing and moving columns | s!

e Creating and configuring additional columns/2s1)

9.3.1 Channel table

In this area, the channels belonging to the selected devices are displayed in a structured table, as shown below:

E Analog channels
A [
Marme Digital channels

N _ - ’| |
¥ : = .
Channel type: Analog inputs {Count=8) |_ E\-‘anables

» Channel type: Analog outputs {(Count=4)
type: Counter inputs {Count=4) — ~

» Channel type: Field bus: Analog inputs (Count=2) |
type: Digital inputs / outputs (bits) {Count=16)

» Channel type: Monitor: Analog inputs (Count=8) pe: Display-variables (Count=32)
type: Digital inputs, outputs (ports) (Count=2)

» Channel type: ¥irtual channels (Count=1} pe: Net bits (Count=32)

type: Field bus: Digital inputs / outputs (bits) {Count=1})
pe: Process vector variables {Count=31)

type: Field bus: Digital inputs / outputs {ports) {Count=1}
pe: ¥irtual bits {Count=32)

type: Monitor: Counter inputs {Count=4)
type: Monitor: Digital inputs / outputs {bits) {Count=8)
type: Monitor: Digital inputs / outputs {ports) {Count=1)

Channel table

In the channel table, all the channels of all devices appear in the list, along with their configurations. The list is
arranged in groups, each of which is represented by a branch (or: node) in the list. The group branches can be
expanded or collapsed, thus determining whether or not the entries for the channels in the branch are
displayed.

To select channels, first open a branch (3 ). Then select one or more channels. Subsequently, you can either edit
table cells/ 7! directly, or open the dialog@ for the desired parameter.

All the settings controls in the dialogs take effect on the channels which are selected in the table.

The channels are grouped as follows:

Analog channels Description

Analog outputs Analog outputs

Analog inputs Analog data acquisition channels

Fieldbus: Analog inputs CAN-interface required (CAN, LIN, etc.)

Virtual channels Channels created with imc Online FAMOS

Monitor: <xyz>@§ Digital copies of the input channels which have the same name. With monitor channels it is

possible to show slowly-sampled signals recorded before the trigger event.
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Digital channels Description

Digital inputs / outputs Depending on your device hardware configuration.
(bits and ports)

Incremental counter inputs e.g. ENC4 or INK4 required

Fieldbus: Digital inputs / CAN-interface required (CAN, LIN, etc.)
outputs (bits and ports)

Monitor: <xyz>% Digital copies of the input channels which have the same name. With monitor channels it is
possible to show slowly-sampled signals recorded before the trigger event.

GPS Description

GPS-Channelsl4) (internal  GPS-data as time-domain channels.
"Fieldbus: Analog inputs")

Variables Description

Display variables The optionally available hand-held display unit interacts with the device via display
variables. In effect, Display variables are virtual bits - they can be used for controlling the
display of measurement data or for directly influencing a measurement process. These
variables can also be used as temporary storage for a number in imc Online FAMOS or for
the purpose of display/operation on a imc STUDIO Panel page.

Ethernet bits 137 Up to 32 ethernet bits are available for Ethernet devices. Events can be assigned to ethernet
bits and used as triggers in an Ethernet.

Process vector variableshl  The "Process vector" is a collection of single-value variables (process vector variables or pv-
variables). For all measurement channels of the device, these single-value variables are
already pre-defined. In parallel to the already existing device-pv-variables, you can create
your own pv-variables.

Virtual bits The virtual bits behave like a 32-bit register, they can be polled and/ or set. This makes it
possible to keep a record of states occurring during measurement and, for example, to use
the info in the trigger machine.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 341



Configuring channels and variables

Chapter 9

Maximum channel count per device in firmware group A (imc DEVICES)

Maximum channel count per device

Active channels within a

Active channels of the current configuration:

svstemns 512 Total number of analog, digital, fieldbus and virtual channels, as well as
¥ monitor channels, if any.
Active analog channels of the current configuration (sum of primary
of which active analog channels + monitor channels)
channels 198 W (1): 128 with imc CRONOSflex (CRFX) and imc CRONOS-XT (CRXT),
incl. output channels of type DAC-8 and DIO-Ports of type DI / DO,
incl. 18 channels per CRFX/WFT-2 input
Number of defined channels (active and passive);
Fieldbus channels 1000 Currently activated channels are limited by the total number of
activated channels (512).
. Single value variables, each containing the last measured values. A
Process vector variables 800 & g

process vector variable is automatically created for each channel.

without monitor channels with monitor channels
Channel determined limit activated total limit activated total
type by (aktive+passive) activated| | (aktive+passive) activated
- Channel 240
Analog system- Channel| 240 198 198
channels expansion Monitor 240
- Channel 16 16
Incremental system. Channel 16 16
counter expansion Monitor 16 16
DIO/DAC- system- Port 16 16
Ports expansion Port 16 16 512 Monitor 16 16 512
i Channel
Fieldbus flexible Channel| 1000 512 1000 512
channels Monitor
Virtual
channels flexible - - 512 - - 512
(OFA)

Occupancy for ports (examples):

e one DO module (e.g. DO-16) occupies 1 port

®

e one DI8-DO8-ENC4-DAC4 module occupies 3 ports
e one DAC module (e.g. DAC-8 or DAC-4) occupies 1 port

Monitor-ports: DI-ports (respectively channels) have monitor-ports, DO/DAC-ports in contrary do not have

monitor-ports

Maximum channel count per device in firmware group B (imc DEVICEcore)

Maximum channel count per device

Active channels within a

Active channels of the current configuration:

svstems 1000 Total number of analog, fieldbus and virtual channels, as well as
¥ monitor channels, if any.
...of which active analog 1000 Active analog channels of the current configuration (sum of primary

channels

channels + monitor channels)

For fieldbus log channels

any number of
channels

Log channels: non-decoded CAN traffic ("dump")

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 342



Configuring channels and variables Chapter 9

9.3.1.1 imc CRONOSflex and CRONOS-XT modules

The device software lists the imc CRONOSflex (CRFX) and imc CRONOS-XT (CRXT) module's amplifier channels
automatically in the channel table.

Information on the maximum sampling rate per channel and on the maximum aggregate sampling rate per
system, as well as on other possible limitations are described in the technical specs in the manual for the
respective device.

At present, there is no Preprocessing (e.g. Arith. Mean) possible for CRFX/CRXT amplifier channels. Channels,
recorded with the modules, can be processed with imc Online FAMOS functions only (Mean(), Min(), Max(),
RMS())

Connection recognition

The numbering of the module happens automatically upon first connection and remains intact. This number is
displayed at the module with a 7-segment display. It appears in the channel table in the column Connector as
slot recognition in parentheses in front of the amplifier's channel number (e.g. [01] INO7, [01] INOS, [02] INO1).

An overview of the modules connected is provided in the dialog "Module properties|zs!". A CRFX/CRXT module is
distinguished by the address designation (xbus...).

o Reference

Observe the notes on Removing and exchanging modules and on Re-assignment of module numbers in the
description of the dialog: "Module properties 260",

0 Note Digital CRFX modules DIO, Pulse Counter and DAC

32-channel DI- or DO-modules are designed as "double-modules" which behave logically as two modules
and which show corresponding IDs on two 7-Segment displays.

The maximum count of modules per device is limited. For more information on this subject, see the
device's technical specs and the chapter "Channel table [aal".

The 7-Segment display on the front of the modules shows the assigned address in HEX-format with a
prefixed "d" for "digital module". Digital Flex modules which are installed within a base unit do not have a
7-Segment display and are assigned the address "d0" at factory.

See also the description in the user's manual imc CRONOS System Family, in the chapter "DI, DO, DAC,
HRENC and SYNTH".
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9.3.2 Channel definition

Channel definition
|

Channel bype ol Analog inputs Bridge, current and waolkage amplifier and kemperature measurement unik "UNIZ-8" Calibration date  01.06.2016
Marne Channel_001
Zamment
Status Active - Curve color [ auto -
Sensar Read sensor information >
Parameter Description
long name short name column ID
Name Channel name Name eChannelName
The channel's Name must be unique, i.e. no two names may have the same name.
Maximum number of characters: 65. Three more characters may be added for the sake of
any pv-variables.
See "Channel Name|sss!".
Comment Channel comment Comment eChannelComment
The Comment contains a text for explanation concerning the channel. The comment is
saved along with the channel's settings in the experiment, and can be displayed in the
Panel, for example.
Status Channel status Status eStatus
The Status determines whether the particular channel is activated for the
measurement/the experiment.
e Active: Activates the channel
e Passive: The channel is not recorded. However, the settings are kept.
Color Color Curve color eCurveColor
Pre-defined setting for the channel-color in the curve window.
Sensor Read sensor information. The sensor information is read out and used to configure the

channel. see "TEDS - Sensors| 720"

Calibrating the amplifiers

At delivery, the amplifiers are freshly calibrated. Routine calibration ensures reliable measurement. Along with
the information on the amplifier type, the calibration date is also displayed.

If you have any questions about your measurement amplifier's calibration, please contact our tech support.
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9.3.2.1 Channel name

© note Using special characters in the name

If a channel name begins with a number or contains special characters such as "\?+!" or a space, in OFA/IFA
the channel name must be set into curly braces.
Example:

Channel name ="123 My channel 100% display"

in OFA/IFA = "{123 My channel 100% display}"

Joining variables to form a group

To join multiple variables together in a group, you can use the character '.' in the

variable's name.
E.g. "MeasPointl.Temperature", "MeasPoint1.Voltage" results in this display in

the Data Browser.

v Iy Analog inputs
w n,[_ﬂ MeasPaoint 1
dllh Temperature
dllf Wolkage

Display in the Data Browser

Renaming multiple channels jointly (Channel Name Assistant)

By means of the "Channel Name Assistant", you can rename multiple channels simultaneously. For this purpose,
there are a variety of naming formats available, such as numbering and text-lists.

Channel Mame Assistant *
Preview @ @

Channel_001
Channel_002
Channel 003

Static text @ b

Static text| Channel_

Mumeric k4
Initial value: 1 Max Value:| 9 Step sizer 1 Overflow | Increase n| MNurnber of digits:| 3

Format item options @

| % Deleteall | | i Editlists | |Static text B | © Addformat item |
Format options @

[ -+ Edit formats ] Last used ﬂ

ok || cancel |

Example with the Assistant's standard settings
As a result, the first channel is assigned the name "Channel_001", the second "Channel_002", ...
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Area

Description

1 Preview

Here you find the first three results with the format items which are set.

2 Format items set

Here, all format items are defined. Configure them here also.

From the top downward, the items are applied to the names. You can use Drag&Drop to
modify the order. In the example above, the static text: "Channel " is applied first. Next
comes the (three digit) number: "Channel_001".

Using the red "x" icon, you can delete an item.

3 New format items

Create here any new format items. Select from the list an appropriate item and add it. It
will appear on the bottom.

Additionally you can edit lists and add to them. Lists are used in the item of the same name
in order to use user-defined texts for the name.

Use "Delete all" to delete the current configuration. All items are deleted.

4 Saved formats

Here you can access the most recent configurations used. By means of "Edit formats", you
can assign names to these configurations or delete them.

Configuring format items

Format item Description
Static text The text defined is adopted as it is entered. It can also be used for special characters as
separators for other items, e.g. "_".
Numeric A consecutive number.
o Initial value: Starting value
e Max value: Has a function only in conjunction with rotation. See "Overflow-Rotation"
e Step size: By what increments the number is to be increased. E.g. "1":1,2,3,4,... | "2™:
1,3,5,7,...
o Overflow-Rotation: The numbers extend from the Initial value to the maximum value.
After that, the number starts over at the Initial value.
o Overflow-Increase: Applies the usual counting method. If one decimal place reaches the
digit "9", the next higher decimal place is used: "10"
o Number of digits: Minimum number of decimal places used for the number. E.g. "2": 01,
02,03, ...,99, 100, 101.
Alphabetical The consecutive alphabet.
o Initial value: Starting letter
e Max value: Has a function only in conjunction with rotation. See "Overflow-Rotation"
e Step size: By what increments the letter is to be increased. E.g. "1": A,B,C,D,... | "2":
A,CEG,...
o Overflow-Rotation: The letters extend from the Initial value to the maximum value. After
that, the letter starts over at the Initial value.
o Overflow-Increase: If one position reaches the letter "Z", the next position is used: "AA"
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Format item Description

List Uses a defined list for the names.
o List: Here, select a list to use. If applicable, create a list first ("Edit lists").
o Initial value: First list entry used.

e Step size: The interval at which to progress through the list. E.g. "2": first entry, third
entry, ...

o Overflow-Rotate: The list entries extend from the Initial value to the last entry.
Subsequently, progress continues with the first entry (not the Initial value!).

o Overflow-Increase: Once the last entry has been used, the next position is used:
"EntrylEntryl", "EntrylEntry2", ...

Column value Uses a channel parameter as the name.

Possible choices: Device name, Channel name, Channel comment, Connector, Module
number, Device SN.

Example: Information regarding the sensor connected is to be used in the name. When
the sensor is read, the associated info is recorded in "Channel comment". This info can
now be additionally used in the channel name.
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J Example Combination of items

The name is to be composed of a measurement point number. Each measurement point has three connectors:
"Temperature", "Voltage" and "Current".

Previously, a list ("My List") had been defined, containing the three connector designations.

Static text b 4

Static text | MeasPoint_

MNumeric b 4
Initial value: . 1 - Max Value: .3 . Step size: . 1 . Owverflow | Rotate n Number of digits: [ 1

Stafic text i
Static text . _

List i€
List | My List n Initial value: | Temperature n Step size: [ 1 . Overflow | Rotate n

This configuration generates the following names of variables:
MeasPoint_1_Temperature
MeasPoint_1_ Voltage
MeasPoint_1_ Current
MeasPoint_2_Temperature
MeasPoint_2 Voltage
MeasPoint_2_Current
MeasPoint_3_Temperature
MeasPoint_3_Voltage
MeasPoint_3_Current
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9.3.3 Measurement mode

E Measurement mode

Channel narme Channel_001

Mode Yolbage A Zoupling (] -
Correction Linear b

Supply gy -

Input range 5 Y - Wiring Differential -

Measurement mode

o» Reference

The settings available depend on the amplifier type. They are described in the pertinent device manual in
conjunction with the interconnections.

Parameter Description
long name short name column ID
Mode Measurement mode Mode eChannelMode

Basic settings for the measurement types: "Voltage", "Current" or "Strain gauge" (Strain
gauge: for further settings, a new dialog appears: Strain Gauge @45).

Coupling Coupling eCoupling
Depending on the amplifier and on the mode set, DC- or bridge measurement settings are
possible. If the Strain Gauge mode is selected, a variety of possible applications is listed,
which lead to different input ranges [ 351\,

Coupling is DC Coupling is DC DC eCouplinglsDC

For some amplifiers, it is necessary to switch the coupling for the whole amplifier board to
DC-coupling. In this case, this must be set independently of the Coupling.

Bridge resistor Bridge resistor Resistor eBridgeResistor

The bridge resistor must be stated for all bridge types, although it is actually only absolutely
necessary for the quarter bridge.

For full bridges, the bridge resistor is used along with the calibration resistor to calculate
the indicated strain (see: "Cable compensation without sense line @45“).

Also, with the bridge resistor, it is possible to determine the cable resistance even if no
Sense line is connected.
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Parameter Description
long name short name column ID
Correction Correction eCorrection

Use of a correction curve (e.g. temperature measurement; depending on the amplifier).
Requires the amplifier to operate in DC-voltage mode.

e Linear: No linearization of measured values
e PT100: Linearization according to a PT-100 thermistor characteristic curve

e TypeR,S,B,J, T,E K L N, C:
Linearization according to a thermocouple characteristic curve

e Sensor characteristic curve: This is displayed when a sensor| 729is used

1 For amplifiers produced after November 2012.

The condition for temperature measurement is that the amplifier is
@ working on mode: voltage (DC).

supply Supply eSupply
The power supply voltage can be used either for the bridge supply or the sensor supply.
Each amplifier has its own power settings globally applicable to all its channels. By changing
the settings for one channel, the settings of all channels belonging to the same amplifier are
changed accordingly.
Some amplifiers provide the ability to switch the power supply on or off. See parameter:
Bridge supply (On/Off) 75
Input range Input range eRange
Lists the input ranges available.
If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.
Input ranges rounded
Use of taring or the entering of a value for the "Sensitivity" easily cause the
@ generation of input ranges having very many decimal places. The display of
the input ranges is rounded off to 5 significant digits.
Parameter sets and channel parameters contain the original value.
See also: Setting the expected signal value range in addition to the
'I' measurement range| 373!
Wiring - - ..
Channel wiring Wiring eWiring
The input circuit configuration
e single ended:
The channel signal is measured relative to ground. All channels using this setting share
a common ground.
o differential:
The channel is measured differentially.
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Parameter

Description

long name short name column ID

Isolated thermo couple

Isolated thermo couple elsolatedThermoCouple

Default is isolated thermocouple. When using none isolated thermocouples, that option has
to be deactivated, to avoid ground loops.

Polarization

Polarization ePolarization

Activates the power supply for certain microphone types. Please observe the notes on the
respective amplifiers.

9.3.4 Range & Scaling

E Range & Scaling

Channel name Channel_001
Inpuk range 5y x Factor-offset scaling | 2-poink scaling
Init Y Factar 1w
Sensitivity 1y |
1 R & Scali
Offset oY E AaE B =l
1 | | -
Channel name Channel_001
Input range =5V M Fackor-offset scaling | 2-poink scaling
Init; Y Acquired Scaled
Paint 1 o Paint 1 oy
Paink 2 I Paint 2 Iy
Factor-offset scaling
Parameter Description
long name short name column ID
Input range Input range eRange

Lists the input ranges available.

If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.

Input ranges rounded

Use of taring or the entering of a value for the "Sensitivity" easily cause the
generation of input ranges having very many decimal places. The display of
the input ranges is rounded off to 5 significant digits.

Parameter sets and channel parameters contain the original value.

®
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Parameter Description
long name short name column ID
See also: Setting the expected signal value range in addition to the
.I' measurement range| 73|
Unit Unit eUserUnit
Unit of measurement values.
Select Sl units without milli, micro etc., which the curve window with do automatically.
Factor Scaling factor Factor eUserScalingFactor
Here, you can enter a scaling factor, in order to perform a conversion of the measured value
to a physical quantity. The system will adjust the input range accordingly.
Factor = 1/Sensitivity
Sensitivity Sensitivity UserScalingFactor_Reciproc
e
Here you can enter a value for the sensitivity for the purpose of converting a measured
value to physical quantities. The system will adjust the input range accordingly.
Sensitivity = 1/Factor
Offset

Scaling offset Offset eUserOffset

If your signal is distorted by a DC component which cannot be compensated by the
amplifier, the possibility exists to mathematically cancel this offset. In that case, the
measurement signal is shifted by the amount of the offset entered.

Example:

If the signal hovers around a level of +2.5 V, an offset of -2.5 V shifts the signal towards
the X-axis. Since the physical input range hasn't changed, the displayed range is also
shifted by the offset amount. For the example of 2.5V, a input range of previously £10 V
becomes a displayed input range of -12.5 V to +7.5 V.

To scale the measured values as a physical quantity, you can perform factor-offset scaling or 2-point scaling. The
input range is adapted accordingly.

Option

Description

Factor-offset scaling

Here you can enter a factor or the sensitivity (=1/factor) and an offset.

Physical quantity = measured value * factor + offset

2-point scaling

Here you can assign physical pond to two measured values.

G/ Example

Example of Factor-Offset-scaling

A bridge amplifier is operated in the 100 mV/V input range. A displacement sensor is connected which
unbalances the bridge by 1.6 mV/V for one millimeter of displacement. Toward this end, enter 1.6e-3 for
Factor and for the unit m, and the input range changes to £+0.16 m. Also, if you enter for Offset a value of 5e-3,
the input range changes accordingly to -155 mm ...165 mm.
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2/ Example Example for 2-point scaling

A pressure sensor returns a current of 4-20 mA to correspond to inputs of 0-10 bar. The current signal is
captured via a connector with a 50 Q shunt resistor. The resulting voltage is thus:

0V to 10 bar correspondsto 4 mA*50Qto 20mA*50Q=0.2VtolV
e For Acquired, enter the resulting voltage values,
¢ and for Scaled, the corresponding pressure values.
Point 1: 0.2V correspondingto 0 bar
Point 2: 1V correspondingto 10 bar

0 Note

Higher precision can be achieved by performing two-point scaling on the amplifier (see: Two-point
scaling@). By means of this procedure, all uncertainty tolerances are taken into account in the scaling.
However, it is possible that the values scaled by the amplifier are additionally combined with the scaling
described here.

o Note Notes on hardware: balancing with setted offset

Zeroing with adjusted offset leads to different results with CRFX/CRXT modules and amplifiers installed in
imc CRONOScompact, imc C-SERIES or imc SPARTAN:

e CRFX/CRXT: Zeroing@ adjusts the channel in the physical unit, e.g. 0 bar. This applies to all modules
for the acquisition of analog voltages with 16 or 24 bits, except UNI-4.

e imc CRONOScompact, imc C-SERIES, imc SPARTAN, CRFX/UNI-4: The electrical value is balanced, i.e.
the entered offset is retained. After the adjustment, the physical value is displayed with a negative
offset. This ensures that an offset entered subsequently is not overwritten. If you wish for the
balancing to determine the offset, only enter the factor, and then subsequently balance the offset by
means of the Balancing function ls71. Adaptation to the behavior of CRFX/CRXT is in preparation.

P Reference See also

Calibration of IEPE sensors| 0]

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 353



Configuring channels and variables Chapter 9

9.3.5 Strain gauge

Only enabled for channels in the mode: Strain gauge.

To configure the strain gauge, you must set the Mode to Strain gauge in the dialog Measurement mode. A new
dialog Strain gauge appears, as long as the channel is selected in the channel table.

a Skrain gauge

Channel name Channel_001
Half bridge waith 2 active strain gages. One ztrain gage
Coupling Poisson half bridge - along main expangion, the other trangverse to it Exploits
transverse contraction while providing good temperature
Resiskar 1200 x compensation.
Mode Skrain v
Bridge Factor M 1+w - . .
J E’;q !f; , . ) -\\—
Gauge Fackor z -q-|:|p- & %R‘ 2 U, _K M-g
o U 4
. £, U
ik M eps i LIN-”—/' B
g O
Transverse skrain coeff, v 0.3 - HIES ,g,'q§ é& 3 N=lsw
Input range +-1600000 Y eps r
Parameter Description
long name short name column ID
Coupling Coupling eCoupling

Lists various usage possibilities. Corresponding descriptions and sketches of the strain gauge
are displayed.

The strain gauge is pre-set to conform to the coupling-selection. It is also still possible to
make appropriate settings.

Resistor Bridge resistor Resistor eBridgeResistor

(Bridge resistor)
The bridge resistor must be stated for all bridge types, although it is actually only absolutely

necessary for the quarter bridge.

For full bridges, the bridge resistor is used along with the calibration resistor to calculate
the indicated strain (see: "Cable compensation without sense line @").

Also, with the bridge resistor, it is possible to determine the cable resistance even if no
Sense line is connected.

Mode Bridge mode Mode eBridgeMode

Strain or Stress.

Bridge factor N Bridge factor N eBridgeN

The available selection depends on the coupling.

Gauge factor K Gauge factor eBridgeFactor

Depends on the part's material
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Parameter Description
long name short name column ID
Unit Bridge unit Unit eBridgeUnit

Unit of measurement values. For the mode Strain, the following units are available:
uepsand um/m; (1 um/m =1 p eps)
For the mode Stress, the following units are available:

MPa and GPa and N/mm? and PSI (pound-force per square inch)
(1 MPa =1 N/mm?; 1000 MPa = 1GPa; 1 MPa = 145,04 PSI)

Transverse strain coeff. v Transverse strain coeff. v eBridgeEps

Depends on the part's material

Modulus of efasticity E Modulus of elasticity E eBridgeEModule

Depends on the part's material

Input range Input range eRange
Lists the input ranges available.
If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.
Input ranges rounded
Use of taring or the entering of a value for the "Sensitivity" easily cause the
@ generation of input ranges having very many decimal places. The display of
the input ranges is rounded off to 5 significant digits.
Parameter sets and channel parameters contain the original value.
See also: Setting the expected signal value range in addition to the
'I' measurement range | s73)
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9.3.6 Encoder (incremental counter inputs)

Only visible for devices with incremental counter inputs.

Certain properties are dependent on the hardware and are described in the respective device's manual. There,
you will also find background information on the module's technical workings.

Encoder

Channel name Counter_001
Measurement mode | Distance (diff.) - Signal Cne signal hd
| Encoder wio zero impulse Scaling Fackar 1 Imp/m
Mlazirmurm 1mjs
Input range +10% Switching level 1.4 ik m
Hyskeresis 0.5 Scaling offset am
Parameter Description
long name short name column ID
Measurement mode Measurement mode Mode eChannelMode

Measurement types. See Measurement mode - Overview | 3ss

Encoder without zero
impulse

Encoder w/o zero impulse eNulllmpuls

The zero impulse starts the incremental counter inputs' logic unit. Measured values are only
recorded once an event has occurred at the index channel. If measurement without a zero
pulse is selected, measurement begins directly after preparation of the measurement is
complete.

Signal

Counter signal Signal eSignal

Single-track encoders or Dual-track encoders

e One signal: Single-track encoders capture a sequence of impulses without a specified
direction. The value is always positive, as for example a frequency or (typically) an
RPM-value.

o

e Two signal: Dual-track encoders return two impulse sequences, mutually offset by 90°.
In this way, the counter can distinguish in which direction the sensor is moving. This
type s especially suited to measurements of velocity, distance and angle.

Please observe the notes on two-point scaling in the section "Single-track /
Dual-track encoder! 4"
Affects both the devices belonging to the imc C-SERIES, and also any

@ devices belonging to the imc SPARTAN and imc CRONOS families which are
equipped with the digital multiboard: DI16-DO8-ENC4 or the
DI8-DO8-ENC4-DACA.

Scaling factor

Counter scaling factor Scaling factor eUserScalingFactorENC

How many pulses represent one physical unit depends on the measurement mode set.
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Parameter Description
long name short name column ID
Maximum Maximum eMaximum

Maximum value or input range end value

The measured value should lie within the upper third of the range. The resolution results
from the maximum divided by 216, or 213 for dual-track encoders.

Start edge

Counter start edge Start edge eStartEdge

Start edge on time and pulse measurement. Depends on the measurement mode [ 358
Stop edge Counter stop edge Stop edge eStopEdge

Stop edge on time and pulse measurement. Depends on the measurement mode (358,
Input range Counter input range Input range elnputRange

This setting is available only for certain incremental counters. For information on this

subject, refer to the material on the respective incremental counters in the device manual.
Signal shape

Counter signal shape Signal shape eSignalform

This setting is available only for certain incremental counters. For information on this
subject, refer to the material on the respective incremental counters in the device manual.

Switching level Counter switching level Switching level elevel

Here you set the lower voltage limit interpreted as the HIGH level.

Hysteresis

Counter hysteresis Hysteresis eHysteresis
The hysteresis ensures that duplicate impulses are not counted in the case of noisy signals.
These two settings are used to derive the signal levels as follows:
HIGH = Signal > Switching level
LOW = Signal < (Switching level - Hysteresis)
Unit Unit eUserUnit
Measurement value unit. Depends on the measurement mode set.
Scaling offset Scaling offset eUserOffset
Here you can enter an offset.
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0 Note

Low-pass filter
Set the low-pass filter accordingly (see “Filtering@“). The Low-pass ensures that peaks in the signal do not
lead to duplicate counts.
Make sure that the frequency of the useful signal is not below the low-pass frequency set. Otherwise, your
useful signal will be filtered smooth.

Sampling times/rates
For all active incremental counter channels (and associated active Monitor channels) of one module (e.g.
CRFX) or a device (e.g. C-SERIES), only one sampling interval/-rate may be set.

9.3.6.1 Measurement mode - overview

o Reference

More information about the measurement modes are described in the section: "Measurement types" >
"Incremental Counters Channels|ss"" or in the respective device manual.

As a rule, what type of measurement is performed is determined by your setting for the Measurement mode:

Event counting

Measurement mode Description
Events Number of events within a sampling interval
Distance (differential) Path traveled within one sampling interval. For this purpose, the number of pulses per

meter must be entered. The absolute distance is not directly measurable but must be
calculated in imc Online FAMOS.

Angle (differential) Angle traveled within one sampling interval. For this purpose, the number of pulses per
revolution must be entered. The absolute angle can be calculated in imc Online FAMOS or

determined by the mode Angle (abs).

Angle (absolute) Absolute angle. The differential angle measurement is converted to the absolute angle. By
taking the zero impulse (the counter with no zero impulse should not be selected) into
account, the absolute angle position is determined and indicated. Otherwise, the angle
value is assumed to be 0° when the measurement begins.
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Time measurement

Measurement mode Description

Time The time between two signal edges is determined. For this purpose, the settings options for
the Start and Stop of the measurement appear. There are several possibilities:

positive edge > negative edge: ™M>d
negative edge > positive edge: >
positive edge > positive edge: ™>1
The combination > negative edge: 4 > J isnot
negative edge allowed

Pulse time The point in time of a signal edge within the sampling interval is returned. Certain

imc Online FAMOS functions used this information, e.g. when determining a pulse signal's
plot of angular speed: OtrEncoderPulsesToRpm.

The mode Pulse time depends on the sampling interval. The entry only
@ appears for some amplifiers if the appropriate sampling interval is set
(<1 ms or <100 ps; see device manual).

Combined measurement

Measurement mode Description

Frequency The time of two consecutive pulses is converted to frequency. If the frequency was
previously multiplied or divided, this can be reflected in the scaling value. The frequency is
always unsigned, for which reason there is no dual-track encoder for it.

Speed The sequence of pulses is converted to m/s. Toward this end, the amount of pulses per
meter must be entered.

RPM The sequence of pulses is converted to revolutions per minute. Toward this end, the
amount of pulses per revolution must be entered.
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9.3.7 Filtering

The amplifiers are able to filter the signal before it's subject to further processing in the system. The 6th-order
filter with Butterworth or Bessel characteristics performs high-, low- and band-pass filtering.

E Filkering

Channel name Channel_001
Characteristic Bukkerwaorth -
Type AAF b

Filter settings (example: Bandpass)

Here you can select the filter characteristics and the filter type for the selected channel. The cutoff frequency 2
can only be set for bandpass filters.

Along with filter types to select by their cutoff frequencies, there is also an anti-aliasing filter (AAF). This is a
low-pass filter whose cutoff frequency is set to comply with the requirements of the Sampling Theorem. Thus,
frequency components above % of the sampling frequency are suppressed. This refers exclusively to the input
channel, not to its monitor channel fras. Aliasing effects are possible with a monitor channel by resampling.

The default setting is AAF, where a cauer filter is calculated internally. The displayed characteristic (in the picture
Butterworth) is only used at a given cut-off frequency.

9.3.7.1 Filter settings

Theoretical background

The filter setting is especially important in a signal-sampling measurement system: the theory of digital signal
processing and especially the sampling theorem (Shannon, Nyquist) state that for such a system, the signal must
be restricted to a limited frequency band to ensure that the signal has only negligible frequency components
beyond one-half of the sampling frequency ("Nyquist-frequency"). Otherwise, "aliasing" can result — distortions
which cannot be removed even by subsequent filtering.

The imc device is a sampling system in which the sampling time (or sampling rate) to be set is subject to this
condition. The low pass filter frequency selected thus hinges on how band-limited the signal to be sampled at
that rate is.
The control AAF for the filter setting stands for "Automatic Anti-aliasing Filter", and automatically selects the
filter frequency in adaptation to the sampling rate selected. The rule this is based on is given by:

AAF-Filter frequency (-80 dB) = sampling frequency - 0.6 = Nyquist frequency - 1.2

AAF-Filter frequency (-0.1 dB) = sampling frequency - 0.4 = Nyquist frequency - 0.8

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 360



Configuring channels and variables Chapter 9

General filter concept

The imc system architecture is actually a two-step system in which the analog signals are sampled at a fixed
"primary" sampling rate (analog-digital conversion with Sigma-Delta ADCs). Therefore a fixed-frequency analog
low pass filter prevents aliasing errors to this primary rate. The value of this primary rate is not visible from the
outside, depends on the channel type and is generally greater than or equal to the sampling rate which is
selected in the settings interface.

The filter to be set is realized as a digital filter, which offers the advantage of precise characteristic and matching
with respect to magnitude and phase. This is especially important for the sake of matching of channels which are
jointly subjected to math operations.

For any data rate to be set in the system configuration (f_sample), then digital anti-aliasing filters (low pass
filters) ensure compliance with the conditions for the Sampling Theorem. Three cases can be distinguished.

Implemented filters

Filter-setting "Filter-Type: without":

Only the (analog) anti-aliasing filter, matched to the primary data rate is in effect.
This setting can be useful if maximum bandwidth reserves are to be used and there are known limitations on the
measured signal's spectral distribution, which justify not performing consistent filtering.

Filter-setting "Filter-Type: AAF":

The (digital) anti-aliasing filters are elliptical Cauer filters. Their "tight" characteristic curve in the frequency
range makes it possible to have the cutoff frequencies approach the sampling and Nyquist frequencies much
closer without having to make a compromise between the bandwidth and freedom from aliasing.

The automatic selection of the cutoff frequency in the setting "AAF" is based on the following criteria:

¢ In the pass band, a maximum (AC-) gain uncertainty of 0.06% = -0.005 dB is permitted. The pass band is
defined by the cutoff frequency at which this value is exceeded.

e The stop band is characterized by attenuation of at least -80 dB.
This damping is considered sufficient since discrete disturbance frequencies can never reach 100%
amplitude: the input range is mostly filled by the useful signal.

e The transition band is typically situated symmetrically around the Nyquist-frequency. This ensures that the
aliasing components reflected from the stop band back into the pass band are adequately suppressed, by
at least -80 dB. Remnant components from the frequency range between Nyquist-frequency and stop band
limit only reflect back into the range beyond the pass band (pass band to Nyquist), whose signal content is
defined as not relevant.
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The criteria stated are fulfilled with the Cauer-filters by the following configuration rule:
e fg AAF (-0.1dB)=0.4-f sample
e Characteristics: Cauer; Filter-order: 8th order

Gif)
F 3
-0.1dB transition
band
pass band stop band
-80dB
fg_AAF f_Hyquist f_sample
=04 =05 0.6
*f_sample *f_sample *f_sample

Filter-setting "Filter-type: Low pass" (band pass and high pass):

A low pass frequency can be set manually, which satisfies the application's requirements. In particular, a cutoff
frequency significantly below the Nyquist frequency can be set which guarantees eliminating aliasing in any case,

though consequently "sacrificing" the corresponding bandwidth reserves.

with fg_AAF (3 dB) =f sample/4 attenuation at Nyquist-freq.: 1/64 =-36dB
with fg_AAF (3dB) =f sample/5 attenuation at Nyquist-freq.: 1/244 =-48 dB
with fg_AAF (3 dB) =f sample/ 10 attenuation at Nyquist-freq.: 1/15630 =-84 dB

e Characteristics: Butterworth, 8th order (48 dB/octave)

For devices of firmware group Algl: Other possible filter settings are "band pass" and "high pass" - both 4th

order.
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9.3.8 Sampling & Preprocessing

Channel narme

Sampling
Sampling rate

Sampling time

Data bvpe

@ Sampling & Preprocessing

Channel_001
Preprocessing
100 Hz - Sample count  (Undefined - Function Mone -
10 ms - Ciuration IUndefined - Poinks 1
16-hit inkeqer Resulting sampling rake 100 Hz

Resulting sampling time 10 ms

Sampling & Preprocessing

The availability and selection of settings depends on the channel type.

Parameter Description
long name short name column ID
Sampling rate Sampling rate SampleRate

Setting for the sampling rate.
Sampling rate = 1/Sampling time
Active channels can use a maximum of two different sampling times/rates per device.

For all active incremental counter channels (and associated active Monitor channels) of one
module (e.g. CRFX) or a device (e.g. C-SERIES), only one sampling interval/-rate may be set.

See also: Notes on the "Sampling rate" and the "Aggregate sampling rate" [ 368)

Sampling time

Sampling time eSampleTime

Setting for the sampling time.
Sampling time = 1/Sampling rate
Active channels can use a maximum of two different sampling times/rates per device.

For all active incremental counter channels (and associated active Monitor channels) of one
module (e.g. CRFX) or a device (e.g. C-SERIES), only one sampling interval/-rate may be set.

See also: Notes on the "Sampling rate" and the "Aggregate sampling rate" [ 369]

Sample count

Sample count SampleCount

The amount of measured values per measurement. Select undefined (or enter "0") for
unlimited measurement duration.

When the Sample count is entered, the resulting measurement duration is corrected
accordingly. The measurement duration is given by: Sample count * Sampling time.

Duration

Duration eDuration
The duration of the measurement. Select undefined (or enter "0") for unlimited
measurement duration.
When the measurement duration is entered, the resulting sample count is corrected
accordingly. The sample count is given by Duration/Sampling time.
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Parameter Description

long name short name column ID

Measurement mode Measurement mode Mode eChannelMode

Basic setting for the measurement type Digital Inputs:

e Bit Input: the port indicates the current state

e Sampling: the port continually captures data. These digital channels can be displayed
the same way as analog channels.

Changes apply to the port and the corresponding bits.

Data type Channel data type Data type eDataType
Resolution of measurement results:
e 16-bit integer
¢ Float (24-bit mode) (32-bit float (24-Bit mantissa))
The availability of this option depends on the device.
Samples with 24-bit resolution generate twice as much data volume. For 24-bit resolution,
please be aware of the increased memory requirement hss and please observe the technical
specifications stated in the user's manual for the respective device. In 16-bit mode, for
devices belonging to Group A7!187) and higher, the maximum aggregate sampling rate
achievable via EtherCAT is 2000 kHz.
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Settings for fieldbus channels

The data of these channels are captured via a special Fieldbus interface. The necessary definitions are made by
use of the Fieldbus Assistant. Fieldbus channels are also included in the trigger machine.

Channel type Description

Fieldbus: The Fieldbus channels carry data acquired by sensors which are connected to a fieldbus
Analog inputs such as a CAN-Bus.

Fieldbus: The Fieldbus channels carry digital data acquired by sensors which are connected to a
Digital inputs / outputs fieldbus.

If Fieldbus channels are selected in the Channel table (assuming the device is configured correspondingly), there
are additional parameters to set:

Parameter Description
long name short name column ID
X-axis X-axis eXFormatVariable

e Sampling rate: The setting Sampling time is related to the settings Duration or Sample
count and Sampling rate/time as previously discussed.

e Time stamp: Data acquisition is handled by external, asynchronous sampling within the
fieldbus. The corresponding time coordinate for the data point is passed as a time
stamp along with the data for subsequent processing. In this case, the parameters
Sample count and Sampling rate/time are irrelevant.

Duration Duration eDuration
If the parameter X-axis is set to Time stamp, the duration of the measurement depends only
on the setting in Duration.
Assignment Assignment eAllocation
The data can additionally be assigned to a Display variable (only for analog Fieldbus inputs).
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Preprocessing

Simple processing of measured values directly in the device. By means of preprocessing, the data rate is
reduced. The setting "Processing points" specifies how many data points are to be processed. The returned
result is a new value, and the data rate is thus reduced by a factor of this number of points. In contrast to the
analogous functions in imc Online FAMOS, this technique does not allow you to set processing for a moving

window of data.

Functions

The following functions are available:

Preprocessing Group A Group B
CRC, CRSL, CRFX, CRXT EOS ARGFT
C-SERIES
Original & Original & Original & Original Monitor
monitor monitor monitor channel channel
channel channel channel
Arithmetic mean ° - — — °
Minimum ° - — — °
Maximum ° - — — °
RMS ° °
AAF o
Min-Max ° - - — —
Envelope - - L2 - °
Reduction _— 1 — — °

1 The reduction for the monitor channels is possible by changing the sampling rate.

2 imc EOS monitor channels are always envelope reduced channels.
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The data reduction process

Every x points, a new value appears at the point in time of the x" value.

The following example illustrates how data reduction is proportional to the point count.
e Function: Maximum
e Points: 10

In the example, the system finds the maximum value among the last 10 values and sets it at the position of the
last of the 10 values.

Due to the averaging duration, the first measured
value is displayed as well as sorted with a delay. See
"Breakdown of the Start/Stop and Triggering

Behavior! 71"
Example: Maximum across 10 values. The result (orange) is assigned
the time stamp of the 10th value.
o Note System resource demands

For devices belonging to the firmware group Alser] (imc DEVICES):
The preprocessing is performed by the device's base board and thus makes demands on the device
processor.

For devices belonging to the firmware group Blg7] (imc DEVICEcore):
The preprocessing is performed by the respective amplifier boards in the device and thus does not make
any demands on the device's processor.

Monitor channel as envelope type
A data-reduced envelope type monitor channel (min-/max-channel) is generated.

This process is somewhat different than the other data reduction methods - See "Envelope type monitor channel
(min-/max-channel) 3"
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Parameters for the preprocessing

Parameter Description
long name short name column ID
Function Processing function Function eProcessing

Simple processing of the measured values. Different functions are available depending on
the channel type/device.

In contrast to the corresponding functions in imc Online FAMOS, it is not possible here to
set processing of moving segments of data.

Due to the averaging duration, the first measured value is displayed as well
@ as sorted with a delay. See "Breakdown of the Start/Stop and Triggering
Behavior! 1"

Points Processing points Points eProcessingPoints

The number of data points (measured values) on which the function is to be carried out. The
number of points is also the reduction factor. This means that the resulting and stored
sampling rate results from the set sampling rate/points. Monitor channels |30 receive the
data without preprocessing. Thus, the maximum sampling rate of a monitor channel is the
set sampling rate.

Resulting sampling rate Resulting sampling rate PreprocessedSampleRate

Resulting count of values from the sampling rate/time set and the amount of points.

Resulting Sampling rate = Sampling rate/Points

Resulting sampling time Resulting sampling time PreprocessedSampleTime

Resulting count of values from the sampling rate/time set and the amount of points.

Resulting Sampling time = Sampling time*Points

Special function: Data reduction for digital inputs (reduction)

Only once the signal applied changes is a new measured value recorded. The respective time of data capture is
recorded as a time stamp along with the measured data, for the purpose of subsequent data processing.

Therefore the port has to be set to Measurement mode: "Sampling".

Only whole ports can be captured with data reduction. Individual bits always are dependent on their port. As
soon as an individual bit changes its state, the port is sampled and given a time stamp.

0 Note

Transfer to PC is not possible: Results of the Transrec function and DI-port compressed channels are
blocked from transfer to the PC.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 368



Configuring channels and variables Chapter 9

9.3.8.1 Sampling rate and the Aggregate sampling rate

Tip: Avoid large sampling times
Say, for instance, a temperature is to be measured, and that 1 sampling per 10 s is sufficient resolution. A large
sampling time has disadvantages:

There is no averaging. If the signal is not subjected to analog smoothing, there will be no noise suppression.
High frequency noise will cause aliasing errors.

Tip: Mean-function
e Set a higher sampling rate in the Configuration dialog. Especially for temperature measurement, sampling
rates of at least 200 Hz should be set, if no analog anti-aliasing filter is used. Use averaging to reduce the
data to the sampling rate desired.
e To the extent possible, use the imc Online FAMOS function Mean instead of the "Arith. Mean" on the page:
"Analog/Digital channels" in the dialog: "Sampling & Preprocessing". Only the Mean function avoids the
Start/Stop-delay.

For devices belonging to the firmware group B/l (imc DEVICEcore):

You can set a separate sampling rate for each physical measurement channel. The aggregate sampling rate of
the system is the sum of the sampling rates of all active channels. Active monitor channels are included in the
calculation of the aggregate sampling rate at the reduced rate.

The aggregate sampling rate can take a maximum value of 4 MHz or 5 MHz with devices of the
firmware group B/l

Please see the pertinent technical data sheet to learn whether the aggregate sampling rate depends on the use
of pv-variables or on the trigger count.

The sampling rates of the virtual channels computed by imc FAMOS do not contribute to the aggregate
sampling rate.

o» Reference

Please consider the specifications in chapter "Technical Specs" of the device manual and the description of
the channels configuration.

For devices belonging to the firmware group Alssl (imc DEVICES):

Among the measurement device's physical measurement channels, up to two different sampling times can be in
use. The smallest possible sampling time is 10 us, corresponding to a channel sampling rate of 100 kHz (sampling
frequency). The aggregate sampling rate of the system is the sum of the sampling rates of all active channels.

The aggregate sampling rate can take a maximum value of 400 kHz with devices of group A4 to A5 [1e7).

The aggregate sampling rate can take a maximum value of 2 MHz via EtherCAT else 400 kHz with devices of
group A7 [1e71. This maximum aggregate sampling rate (2 MHz via EtherCAT) can only be achieved when not using
the process vector variables, without any trigger, and only in 16-bit mode! A CRFX / DAC-8 module contributes
5 kHz and 16 bits per channel, regardless whether it is used in the experiment.

The sampling rates of the virtual channels computed by imc FAMOS do not contribute to the aggregate
sampling rate. Along with the (maximum of) two "primary" sampling rates, the system can contain additional
"sampling rates" resulting from the effects of certain data-reducing imc Online FAMOS functions
(ReductionFactor RF).
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0 Note

There is one constraint when selecting two different sampling rates: Two sampling rates having the ratio
2:5 and lower than 1 ms are not permitted (e.g. 200 ps and 500 us). Any attempt to set sampling rates
which do not comply with this rule will cause an error message to be posted:

"The two active sampling intervals may not be in a ratio of 2:5. Error number: 365

o Note Note for imc CRONOSflex/CRONOS-XT

For CRFX/CRXT modules, the following limitations apply due to the CRFX systembus’s 5 kHz bus rate:

e A CRFX/CRXT-channel sampling at a slower rate than 5 kHz produces the same data load on the

systembus as a 5 kHz channel. Thus for instance, 20 channels sampled at 100 Hz produce a load of
100 kHz on the systembus instead of 2 kHz.

e With 2 kHz channels, the resulting data load per channel is 10 kHz due to the 2:5 ratio.

e DIO- and DAC modules support a maximum sampling rate of 5 kHz, even though 100 kHz can be set in
the software.

o Note Note for GPS channels

Due to system limitations, GPS channels for determining the fastest sampling rate in the system are not
taken into account. For an working configuration, at least one other channel (fieldbus, digital or analog)
must be sampled at the same or faster sampling rate.

o Reference

Please consider the specifications in chapter "Technical Specs" of the device manual and the description of
the channels configuration.

9.3.9 Data transfer

o» Reference

This chapter contains a brief introduction to saving channel signal data. More detailed descriptions of all
functions are presented in the section: "Storage options and directory structure Phi
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g Data kransfer

Rt Device PC

. @ | Transfer to PC
]

) =  Display, calculations of measured data
Exchange real-time value _
— - Available events last d ﬁ
Circular buffer kime 1 min -

b | Save data —= /| Save data

Channel name Zhannel_001

| Auta fFilenarne | Auta filename -

Filename Channel_001.Raw

File: Fotrnat imc FAMOS, Global circular buffer - PC

Storage inkerval count all

D RS [ Storage interwval End of measure. .. Starage inkerwval End of measuremeant

Transfer to PC

For transfer of the measured data to the PC, there are two regions of the dialog:

Region Description
Display, calculations of Temporary storage of measured data. E.g. for display of a Panel page and for subsequent
measured data processing.
Save data Saving of measured data in the experiment folder. The data structure is set in the device

settings under Storage [ 203,

Per interval or measurement, one file is created per channel, which contains the respective
measurement files

Each of the regions is set separately.

o Reference See also

e Storage options: Settings for the channels/es]

e Available events and Circular buffer time: see "Events and circular buffer@"

e "Exchange real-time value": See "Exchanging values among the devices [ 767"
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9.3.10 Histogram / Rainflow

Only visible for certain virtual channels generated in imc Online FAMOS using appropriate functions.

Here you can set defaults. These will affect the display and storage of the data of the respective virtual channel:

e.g. Histogram or Rainflow.
Hiskogram [ Rainflow
Fd Y

Channel name Histol

Histagram display update interval 10s -

Histogram storage inkeryal S min hd
Parameter Description

long name short name column ID

Histogram display update

) Histogram display update
interval

eHistogramUpdatelnterval
interval

Time interval for updating data which are derived from counting functions

Histogram storage interval

Histogram storage interval eHistogramSaveinterval

Time interval for saving data which are derived from counting functions

9.3.11 Curve properties

@ Curve properkies

Channel name Channel_001

Range Auko b
Min -10

Mazx 10

Colar [ Jauto A
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Parameter Description
long name short name column ID
Range y-axis range Range eCurveYAxisOption

Pre-defined setting for the range of display elements (Widgets). The setting is applied to
the (display) range if:

e "auto" is set in the curve window or
e the "Range" for the other Widgets is set as "From the variable".

The following possibilities are available:

Selection Function Wirkt auf Widgets

Auto Max and Min values match  ® scale-Widgets
the measurement range set
for the channel

Input range Max- and Min-values match ® scale-Widgets

the measurement range set ¢ curve window (rezoom)
for the channel

User-defined (min, max) Max- and Min-values can be ® scale-Widgets

further below

Min y-axis min Min eCurveYAxisMin
If "y-axis range" is set to "User-defined":
The transmitted Minimume-value for the display range.

Max y-axis max Max eCurveYAxisMax
If "Y-Axis option" is set to "User-defined":
The transmitted Maximum-value for the display range.

Color

Curve color Color eCurveColor

Pre-defined setting for the channel-color in the curve window.

Setting the expected signal value range in addition to the measurement range

For some sensors, it is sometimes desirable not only to define the measurement range, for example + 10 kN or

- 270..500 °C, but also an expected value range, e.g 0..9 kN or 20..80 °C. The expected value range is usually only
a subset of the measurement range. The intention would be to display only values within that range in order to
be able to directly concentrate attention on the relevant portion.

Whenever values outside of this range are measured, they are to be considered overmodulation. This provides a
quick indication that something is not right at the moment, even if there is no actual overmodulation from an
electrical standpoint.

Specify whether the measurement range ("Auto"/"Input range") or other Min- and Max-values ("User-defined")
transfer to the channel. The Widgets apply these presets if no other settings ("From Variable") have been made.

In many cases, no modification is necessary any longer, or the range can be governed by means of the
parameters for all Widgets which display the channel.

Instead of that resulting range, it is also possible to specify a separate, different range for all Widgets.
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Level indicators

"Current value"-column in the Setup, as well as the Widget "Level indicator"

The level indicator displays also use the ranged defined here. When values outside of this range are measured,
the level indicators indicate overmodulation even when there is none from an electrical standpoint.

9.3.12 Additional parameters

Additional parameters are available, which are either already displayed in the channel table, or which you can
add manually using the "Column chooser! 1"

Category: Channel

Parameter Description
long name short name column ID
Balance at device startup Balance at device startup Balance at startup eBalanceAtDeviceStart

This parameter has two purposes:

o Before a Diskstart/Autostart measurement starts, balancing of the selected channels is
performed.

e The channels selected can be balanced using the imc Online FAMOS function
RunAutoBalance hoobl

This balancing operation starts automatically before every Diskstart-measurement. The type
of balancing performed is set on the following page: Setup page: "Channel balance" >
"Balance|sr)". Available options: Taring or bridge balancing (depending on the hardware).

Connector

Connector ePluginName

The number returns a fixed identification of the variable. E.g. "[03] INO4". It is composed of:

e [i]: the module's address (mainly only for physical inputs and outputs)

e xyz: abbreviation for the channel type (IN = analog channel, MIN: monitor: analog
channel, ...)

e j: consecutive numbering within the respective module or entire channel type, if no
address available

Examples:
[03] INO4: analog input, fourth input at the address "03"
V005: Virtual channel with the number 5
[00] DOO01BIit05: Digital outputs (bit) fifth bit at Port: "01", at address: "00"
[02] MCINO2: Monitor: incremental counter-inputs, second input at the address "02"

PV0O07: Process vector variable with the number 7

Enumerated channel
number

See "Channel number"
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Additional parameters are available, which are either already displayed in the channel table, or which you can
add manually using the "Column chooser | 2s!".

Parameter Description
long name short name column ID
Channel number Enumerated channel Channel number eEnumeratedChannelNumb
number er

Corresponds to the column "Connector", with the exception of the module address. The
module address is not included in the display and so the count is performed across all
modules, rather than each module separately.

The column: "Connector" does not correspond to the consecutive numbering on the front
panel for some devices (e.g. imc SPARTAN and imc CRC).

Example:
Above: "Connector"; below: "Enumerated channel number"
[01] |01 |[o1] |.. [01] |[01] |[02] |[02] |[02] .. [02] |[02] |[03] |[03]
INO1 [INO2 |INO3 INO7 [INO8 |INO1 |INO2 |INO3 INO7 |INO8 [INO1 |INO2
INOO1 |INOO2 |INOO3 |... INOO7 |INOO8 |INOO9 |INO10 |INO11 |.... INO15 |INO16 [INO17 |INO18
Category: Module
Parameter Description
long name short name column ID
Bridge supply Bridge supply (On/Off) Bridge supply eBridgeSupplyOnOffAction

Some amplifiers provide the ability to switch the power supply on or off. The power supply
voltage can be used either for the bridge supply or the sensor supply.
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Additional parameters are available, which are either already displayed in the channel table, or which you can
add manually using the "Column chooser | 2s!".

Category: Other

Parameter Description

long name short name column ID

Current value Current value CurrentValueDisplay

Shows the current reading of the following devices/channel types:

e analog inputs, incremental counter inputs, field bus channels, FunctionSimulator
channels, Application module channels, GPS channels

e pv-variables, display variables

e ethernet bits, virtual bits
If no value is displayed, the measurement has not been prepared/started.
For channels having an associated pv-variable (e.g. analog inputs or incremental counter
inputs), the following applies:

e The current value is displayed as soon as the action "Prepare" is performed (so for
instance, also before and after the measurement).

o |f the value is displayed in gray font, channel settings have been changed since the
"Prepare" procedure.

The other channel types display the current reading as long as the channel is returning
measurement data. If the measurement is not running, the last value is retained and
displayed in gray font. This is to clearly indicate which value is still being updated and which
might be obsolete.

Level indicator for channels having a measurement range (except incremental counter
inputs)

Color coding indicates in which portion of the measurement range the value is located
(green/red shading).
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9.4 Channel balance

On the page Channel balance, you can have various adjustment and calibration types performed, and obtain
information on the configuration.

To get to the desired page, there is a row of tabs at the lower left.

Balance | Shunt calibration  Scaling [ Cable compensation without Sense line

Channel name & | Connector & |Balance skatus Balance action

* Channel type: Analog inputs {(Count=8)

Q Zhannel balance

Current value | Balance compensation

b Channel_001 [01] InO1 not balanced Bridge - 0 " N 0
Channel_0oz [01] ImOZ nok balanced Bridge hd 0 "oy 0 "ty
Channel_003 [01] IMOS nok balanced Bridge - 0" 0 "ty
Channel_004 [01] IrD4 not balanced Bridge - 0 "m0 e e
Channel_005 [01] IvOS not balanced Bridge - 0 "m0 b
Channel_00& [01] IMO& nok balanced Bridge hd 0 "oy 0 "ty
Channel_0o7 [01] IMO7 nok balanced Bridge - 0" 0 "ty
Channel_005 [01] InDE not balanced Bridge - 0 "m0 e e

4 ]

Balancear) e Tare
e Bridge

Query wiring

Reset charge

Shunt calibration| st

Shunt calibration

Scaling / Cable
compensation without
Sense line| 3!

Two-point scaling

Cable compensation

9.4.1 Balance - tare and bridge

Balance
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This page enables, among other things, taring and bridge balancing of amplifier channels to be performed.

Q Channel balance

Channel name & | Connector & | Balance status Balance action| Current value | Balance compensation |Balance date | Balance time | Query WWiring tvpe Reset

Balance | Shunt calibration  Scaling § Cable compensation without Sense line

~ Channel type: Analog inputs {Count=8)

b Channel_001 [01] IMO1 nat balanced Bridge = O "m0 "y Wiring =
Channel_002 [01] INDZ nat balanced Bridge @~ O"my "5 0 "my " Wiring - -
Channel_003 [01] INO3 nat balanced Bridge @~ 0 "m0 "my " Wiring - -
Channel_004 [01] IMD4 not balanced Bridge | = 0 "m0 " Wiring -
Channel_00s [01] INOS nat balanced Bridge = 0"mi ") 0 "y ‘Wiring - -
Channel_00a [01] INDE nat balanced Bridge @~ O"my "5 0 "my " Wiring - -
Channel_oo7 [01] INO7 nat balanced Bridge @~ 0 "m0 "my " Wiring - -
Channel_00g [01] INDS not balanced Bridge | = 0 "m0 " Wiring -

To perform an adjustment, first select the channel and in the column Balance using the button a right, the
desired action.

| Balance E|

Bridge Eg

Manufacturer's calibration

Adjustment only starts once you click on the button after making your selection.

Balance Description

Bridge Performs physical bridge balancing for all selected bridge channels. Balancing can eliminate
any offset distorting the measurement signal. The offset can be a multiple of the input
range.

With bridge balancing, the input range selected is retained. With multiple channels, the
bridge balancing is performed in parallel amplifier-by-amplifier, but sequentially within an
amplifier.

Tare With taring, the distorting offset is canceled mathematically from the signals of the
measured channels, which leads to a shift of the input ranges. The measurement chain
including sensors is taken into account. Observe the notes on hardware (378,

Manufacturer's calibration ~ Manufacturer's calibration resets all selected channels to the original imc-factory calibration
setting

o Note Notes on hardware: balancing with setted offset

Zeroing with adjusted offset leads to different results with CRFX/CRXT modules and amplifiers installed in
imc CRONOScompact, imc C-SERIES or imc SPARTAN:

e CRFX/CRXT: Zeroing@ adjusts the channel in the physical unit, e.g. 0 bar. This applies to all modules
for the acquisition of analog voltages with 16 or 24 bits, except UNI-4.

e imc CRONOScompact, imc C-SERIES, imc SPARTAN, CRFX/UNI-4: The electrical value is balanced, i.e.
the entered offset is retained. After the adjustment, the physical value is displayed with a negative
offset. This ensures that an offset entered subsequently is not overwritten. If you wish for the
balancing to determine the offset, only enter the factor, and then subsequently balance the offset by
means of the Balancing function [s771. Adaptation to the behavior of CRFX/CRXT is in preparation.
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Response of the balancing to changing the measurement range and measurement mode

The balancing process depends on the measurement range and measurement mode (Voltage — Current — Strain
Gauge). This means that the balancing only applies for the currently valid setting. Whenever the measurement
range or mode is changed, a new balancing process is necessary. The balance values are saved internally and are
re-activated once the system returns to the associated setting.

For instance, if the measurement range is changed, the balance value applicable for the current range setting is
saved internally, but cleared from the settings for the sake of the new measurement range. If there is already a
balance value pertaining to the new measurement range, that value is loaded upon performing the preparation
procedure

Automatic restoration of the balance value upon changing the

o Example
measurement range

Measurement range: 5V
Value applied: 1V
Balancing performed -> shifted measurement range is -6 .. 4V

Measurement range changed to +2.5V -> This clears the balance value
Value applied: 2V
Balancing performed -> shifted measurement range is -4.5 .. 0.5V

Measurement range changed to +5V -> This clears the balance value
Prepare -> shifted measurement range is "-6 .. 4V", which matches the case of the first balance value.

0 Note

The results are saved with the experiment. Previous results are only deleted once a new adjustment or
manufacturer's calibration has been performed.
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& rrQ

Question: Can | perform balancing also during a running measurement?

Answer: Yes. It is possible to perform taring or bridge balancing which a measurement is running. Stopping
the measurement is not necessary.
Upon starting the next measurement after a bridge balancing action, the "Current value" and the "Level
indicator" automatically adopt the channel's value range boundaries. If the balancing is performed
during the measurement, the element does not display the correct value level since it only knows the
previous range boundaries. The indicated measurement range in the file also retains the previous state.

Question: When is the balance OK?

Answer: Balance OK means that the balancing or taring has been performed successfully. With taring, the
input range has been adapted accordingly and the procedure is complete. Successful balance is achieved
once the remaining offset lies within the guaranteed tolerances.

Correspondingly, there are various error message which can be returned.

e The connected bridge is unstable, i.e. the unbalance initially found is replaced by another, not
eliminated.

e The connected bridge's initial unbalance is too high. How much of an initial unbalance can be
compensated depends on the amplifier type (UNI-8, BR-4, etc.) and input range and is stated in the
corresponding spec sheets.

Balancing is performed independently by the amplifier card, which receives the command to perform the
balance on the signals which are connected to it. A balancing value is calculated on the basis of the
measured value (DAC-settings with BR4 or DCB4; or 24Bit ADC value with Uni8 and similar systems).
Subsequently, a new measurement is made using this value, which either confirms the previously calculated
value or, with DAC-controlled balancing, causes an additional iteration of the process.

Question: Are the balancing values saved with an experiment transferred when it is opened on a different
device|2s1?

Answer: When opening an experiment which is transferred to a different device, the balancing values saved
with the experiment are also retained. Be aware that the balancing values are subject to some imprecision
because they result from the balancing of the bridge and the tolerance of the bridge completion in the
amplifier. This means that in the case of half or quarter bridges, an additional balancing is required to
achieve high precision.

Question: Can balance values be exported as a parameter set and then imported again later?

Answer: If the exported channel's amplifier type and all relevant amplifier settings (bridge mode,
measurement range, 16- or 24-bit resolution...) match those of the imported channel, then export and
import are categorically possible. With taring, the balance value corrects the measured vale and is thus not
critical. With bridge balancing, there is an additional issue to consider since the balance values result both
from the bridge balance adjustment process and from the tolerance of the bridge completion in the
amplifier. For more on this topic, you can read the section: "Import parametersm“.

Automatic balancing upon Diskstart/Autostart or using imc Online FAMOS

Activate the property "Balance at device startup" (Setup page: "Channel balance" or "Analog channels") for the
desired channels. If you wish, you can also display the parameter of the same name as an additional column by
using the "Column chooser | 21"
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Parameter Description

Category: Channel long name short name column ID

Balance at device startup Balance at device startup Balance at startup eBalanceAtDeviceStart

This parameter has two purposes:

o Before a Diskstart/Autostart measurement starts, balancing of the selected channels is
performed.

e The channels selected can be balanced using the imc Online FAMOS function
RunAutoBalance ool

This balancing operation starts automatically before every Diskstart-measurement. The type
of balancing performed is set on the following page: Setup page: "Channel balance" >
"Balance|sr". Available options: Taring or bridge balancing (depending on the hardware).

Query wiring

With this function, measurements of the Sense lines are taken and the circuit configuration is derived from the
resulting data. In such cases, the hardware is unable to distinguish whether a circuit without Sense lines is
involved or whether a bridge was accidentally not connected or connected incorrectly. Thus, this function is not
intended for detecting the circuit but for verifying whether the desired circuit was correctly recognized by the
hardware.

o Note

With the quarter bridge, the hardware is unable to distinguish between 5- and 6-wire measurement

Resetting the charge

For charge amplifiers (coupling = "Charge/DC"), as well as for audio amplifiers with peak evaluation (filter type =
"Peak"), it is periodically necessary to carry out a reset.

In the column Reset, the button Execute becomes active if this function is supported by the selected amplifier
channel. This button manually resets the channel.

9.4.2 Shunt calibration

This page enables shunt calibration of amplifier channels.

Q Channel balance

Channel name & | Connector 4 | Shunt calibration status | Shunt calibration Current value shunt calibration duration | Shunk calibration resistor | Bridge resistor

Balance | Shunt calibration | Scaling § Cable compensation without Sense line

~ Channel type: Analog inputs {Count=8)

b Channel_001 [01] IMO1 -- Execute Ss 174.6 kG 1200
Channel_002 [01] INDZ -- Execute Ss 174.6 kG 1200
Channel_003 [01] INO3 -- Execute Ss 174.6 ki 1209
Channel_004 [01] IMD4 - Execute S5s 174.6 kQ 1200
Channel_00s [01] INOS -- Execute Ss 174.6 kG 1200
Channel_00a [01] INDE -- Execute Ss 174.6 kG 1200
Channel_oo7 [01] INO7 -- Execute Ss 174.6 ki 1209
Channel_00g [01] INDS - Execute S5s 174.6 kQ 1200

When a shunt calibration is carried out, the bridge is unbalanced for a specified time by means of a shunt, a
resistor connected in parallel. The shunts available depend on the amplifier type involved.

A shunt calibration can be carried out at any time during a running measurement.
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The duration to be set is the minimum duration. It is much longer and depends on the system's load.

0 Note

The shunt calibration is to be considered as only a function test. Since the shunt is located within the
device, the results are falsified by the resistance of the leads used. Precisely this fact is exploited,
conversely, in cable compensation without a Sense line. The deviation measured is used to calculate the

cable resistance.

9.4.3 Run balance or shunt calibration

Besides operation by means of the device software, it is also possible to balance or shunt calibration as follows:

e By means of the commando: "Execute device action 174"

e Following a device's Diskstart/Autostart 7] (only balance)

e imc Display: By means of a button on the "imc Display" which is linked to the Adjustment/Shunt

calibration s,

e imc Display: By means of the imc Online FAMOS function DisplaySetButton/est), which carries out an
balance/shunt calibration if the button is linked with this function | 7601

9.4.4 Scaling / Cable compensation without sense line

This page enables Two-point scaling@ and Cable compensation without Sense line|ss41to be performed.

Balance  Shunt calibration | Scaling f Cable compensation without Sense line

Channel name = | Connector & | Scaling status

v Channel type: Analog inputs {Count=8)

v Channel_oo1 [01] IMO1 not balanced
Channel_00z [01] INDZ not balanced
Channel_003 [01] INO3 nat balanced
Channel_004 [01] IND4 nat balanced
Channel_oos [01] INOS nat balanced
Channel_00& [01] INDE not balanced
Channel_007 [01] INO7 nat balanced

Channel_003 [01] INDS nat balanced

Two-point scaling

Two-point scaling allows linearization of the input range between two defined points.

Scaling action

Two-point scaling
Tiwwo-point scaling
Twio-point scaling
Two-point scaling
Two-point scaling
Tiwwo-point scaling
Twio-point scaling

Two-point scaling

Q Channel balance

Paint 1

Acquired: -; Scaled: 0 "mYy"
Acquired: -; Scaled: 0 "mi
Acquired: -; Scaled: 0 "m iy
Acguired: -; Scaled: 0 "mYyy"
Acquired: -; Scaled: 0 "mYyiy"
Acquired: -; Scaled: 0 "mi
Acquired: -; Scaled: 0 "m iy
Acguired: -; Scaled: 0 "mYyy"

Paint &

Acquired
Acquired
Acquired
Acquired
Acquired
Acquired
Acquired
Acquired

i -; Scaled:
1 - Scaled:
: -} Scaled:
i -; Scaled:
i -; Scaled:
1 - Scaled:
: -} Scaled:

i -; Scaled:

0 "mi "
0 "mi "
0"y
0 "mi "
0 "mi "
0 "mi "
0"y
0 "mi "

Cable compensation values

Cable resistor
Cable resistor
Cable resistor
Cable resistar
Cable resistor
Cable resistor
Cable resistor

Cable resistar

1 0 & Bridge resistor: ..
: 02 Bridge resistor: ...
1 0} Bridge resistor: ..
: 0 Q; Bridge resistor: ...
1 0 @ Bridge resistor: ..
: 02 Bridge resistor: ...
1 0} Bridge resistor: ..
: 0 Q; Bridge resistor: ...

To perform two-point scaling, first select the channel and in the column scaling, using the button at right, select

Two-point scaling.
| Scaling E|

| Zweipunki-Skalierung ||~ |

Zable compensation
Reset cable compensation setzen

Reset the bwo-point scaling %
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In the columns Point 1/2, set the respective target values. Record Point 1 and Point 2 in succession.
Faink 1 E|

ETrue: - Eeb 5y E

Point 1 true value | |

Point 1 set value |5 W |

Scaling point 1 || Record point 1|

The status of the procedure is indicated in the column Status.

Once Points 1 and 2 have been successfully specified, the actual scaling must be performed. To do this, click on
the button in the column scaling.

[ Channel name " Conneckar Skatus | Scaling |
[=] Channel type: Analog inputs

» Channel_01  [01] INO1 paoink 1 and 2 ak | Twio-point scaling

Channel_0z  [01] INOZ not balanced | Two-point scaling I

o Note

o |f bridge balancing or bridge taring is carried out after two-point calibration, any offset present is
canceled, but the slope between the two points remains intact.

e The points must be separated by at least 1% of the input range. If it is necessary for technical reasons to
perform the adjustment over a small input range, there is a problem since upon return to larger input
range the prevalent two-point scaling will be rejected. In this case, it will be necessary to resort to the
two-point scaling on the dialog Range & Scalinggﬁ's page Channels (Analog or Digital). A description is
provided in "Information and Tips 701",

e The two-point scaling described here is performed by the amplifier module by measuring the signals
applied. These signals are passed on to the base system. The base system itself is also able to perform an
additional Two-point scaling by manual inputgsﬁ by means of manual input. If both procedures are used,
they are connected in series, meaning that the scaled valued from the amplifier become the input values
of the base system's subsequent two-point scaling.

Resetting two-point scaling

To reset a two-point scale, in the column scaling use the button at right, Reset the two-point scaling. The results
in the column Point 1/2 are then no longer displayed. The two-point scaling is only deleted upon clicking on the
button.
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Cable compensation without sense line

If the bridge resistor is know, it's possible to determine the cable resistance, even or in fact especially if the
Sense line isn't connected. Toward this end, a shunt calibration is performed. The deviation from the expected
unbalance is used to determine the cable resistance.

In order to perform cable compensation, in the column Scaling use the button at right to select Cable
compensation.

Scaling E|

Twio-point scaling

Cable compensation k

Reset cable compensation
Two-point scaling
Reset the bwo-point scaling

Set the bridge resistance if still needed.
To start the compensation, click on the button in the column Scaling.

After performing the cable compensation, the lie resistance values found will be displayed in the column Cable
compensation values.

0 Note

e A bridge circuit with a SENSE-line is always preferable to cable compensation without a SENSE-line, in
terms of the precision of the measurement results!

e For the cable compensation, the general rule of thumb in measurement engineering applies: select an
input range so that the maximum expected input value reaches the top third of the input range.
Otherwise, the cable compensation will not work reliably.

Resetting the cable compensation

To reset cable compensation, in the column Scaling select the button at right, Reset Cable Compensation. Only
once the button has been pressed is the cable compensation deleted.

9.5 Trigger and events

A complex trigger machine is implemented in the measurement device. This chapter describes the detailed
handling of the trigger options of imc measurement devices.

Many kinds of measurements are intended to start only once certain events occur. This applies, for instance, to
measurements for which it is known in advance when measurement is to take place.

An example would be measurements of a bridge's vibration when heavy trucks drive over it. In such a case the
vibration amplitude is greater than in response to a passing car, so the start of the measurement can be
triggered by a specific vibration amplitude caused by a heavy truck.

It is possible to continually monitor measurement channels and only to capture data in response to certain
events. For this purpose triggers are used which start and stop channels based on the occurrence of certain
events.

As soon as a certain event occurs in a signal (e.g. a particular level is exceeded > positive edge), the associated
event channel's value becomes 1. This state remains in force for an increment of time. The trigger linked to the
event is simultaneously triggered and the associated action is carried out.
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Observe the two examples below:

Base M Event: Positive slope
AT SN —" Threshold

>
Event A

>
Trigger 1

>
Action A

An event releases a trigger and initiates an action
Example: Positive slope
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Base A Event: Signal > Threshold
1T N Threshold

>
Event A

>
Trigger A

>
Action A

An event releases a trigger and initiates an action
Example: Signal > Threshold

9.5.1 Overview

To begin, the "untriggered" measurement are explained. Afterwards, a description of the imc devices' Trigger-
Machine sl is presented:

Starting and stopping by trigger. What to make note of (see: Sources and events @)

Special aspects of repeat measurements (see: Multiple triggering (Multi-Shot operation)@)
e Triggering with virtual channels (see: Virtual Channels from imc Online FAMOS@)

Use of triggers in imc Online FAMOS (see: Online—Trigger@)

Slow background measurement with rapid triggering in the foreground (see: Example: Background
Measurements @)

Event-driven setting of digital outputs (see: Example: Setting event-driven digital outputs @)
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Untriggered measurements

Untriggered measurement is started using the Start-button ([> ). No settings need to be made in order to do
this. Recording of the data begins immediately. When measurement concludes is determined by the channel
having the longest measurement duration. If this measurement is "undefined", close the measurement by means

of the Stop-button ().

0 Note

Direct starting of the measurement is performed internally by an "immediate triqqer”@.

All channels which are not assigned to any other trigger start with the internal "BaseTrigger" (an
"immediate trigger"). For more on this topic, see the description under "Trigger Machine [aarl".

9.5.2 Trigger machine

The measurement device implements a complex trigger machine which is capable of accomplishing difficult
assignments. It has the following particular features:

e With the trigger machine, triggers can each be released independently (the count of triggers depends on
the device type; refer to the "Technical Specs")

¢ Individual channels can be started and stopped in response to events
e Digital inputs can govern triggers

e Events can set digital outputs

e Virtual bits can be used for internal linkages

e Events can be combined with AND or OR operations

e The trigger machine works in real-time

Source, Event Trigger Action, Destination
s ' N
r ™ Y ' N
Event ) Set digital Bits
Trigger 1
Computation e g8 2 Start / Stop recording
A A N v L A
r ™ Y ' N
Event . Set digital Bits
Computation 5| Trigger 2 ? Start / Stop recording
o A . v L A
. N S s ~
Event ) Set digital Bits
Computation | Trigger3 ? Start / Stop recording
A v LN r A v
see e see e sse e
J L - S

Structure of the trigger machine
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The relevant settings are made on the Triggers page of the dialog.

Devices E Analog channels E Digital channels @ Yariables E Triggers

Trigger ... | Sources and Events Properties Targets, beqgin actions, end actions. ..
Temp_01 Inside of range 25 = 40*C  Combination  OR Temp_01  Beqgin action: skart; En...
i Channel_002  Positive slope 25 ¥ Murnber of ...
Trigger_01 .
Wirt_Bik01 Signal =1 Repetitions 1
+ +

The Trigger dialog page

o Note Limitation - CRFX/CRXT

In CRFX/CRXT modules up to 8 trigger events per conditioner can be calculated.

9.5.2.1 Definitions

Term Definitions

M@ An Event is a defined course or state of a measured signal. It is a binary unit of information,
so it can only be either "true" or "false". Analog or digital variables can generate events.

m@% An Action can be the start or stop of data capture, or setting of a digital output.

Trigger The Trigger is a defined combination of events in response to which an action is performed.

Hysteresis@ If an channel triggers the start and end of the measurement by exceeding the threshold, the

hysteresis ensures that the noise component on the signal does not end the measurement
again immediately.

Dwell time| 304 A Dwell time is a technique for artificially prolonging events.
Pretigger@ A Pretigger serves to record the signal course leading up to an event.
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9.5.2.2 Sources and events

On the basis of each input channel (analog, incremental counter, Fieldbus) and each digital input (bit), it is
possible to calculate an event. Multiple events can be joined to form a combined event. Calculation of the
combined event is illustrated in the following outline:

Analog channels,
incremental Encoder,
special channels

s ~ K\J | |
Channel_001 = >
\ v L —
sss e (O]
e ~ r\} I |
Channel_N = >
N v A\ s
Physical digital inputs
and virtual Bits
: WL L
Din_Bit 01 > >
L A 5\ s
een e (]
e ~ SEEE— I |
Virt_Bit_32 z >
L A \ }
Event computation

Event
computation

Combination

S

Cond. AND

I Combined event
A 4

| OR |

AND

Calculation of events from analog variables

After pre-processing (correction by characteristic curve, scaling, averaging or formation of the RMS), the analog
signal's physical value is entered into the event computation, which determines whether an event has occurred,
according to the event type set.
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The definition is made on the Setup page: "Triggers":

Devices E analog channels Digital channels E Wariables @ Triggers

Trigger name Sources and Events Properties
ETemp_Ell iInside of range 25 #C 30 °C q. Combination Passive
/| Trigger_01 . Murber of events
Ewent bype Range r Repetitions 1
Ewent Inside of range | ~ Combination Passive
Trigger_0Z Mumber of events
Repetitions 1

Event upper limit |30 *C
Event lower limit |25 >C

Event dwell time |05

4 [T [
Example: The event occurs when the signal is within the boundaries 25 and 30 °C

Here, the channels (sources) and conditions (events) for releasing the triggers are set. Clicking the button
takes you to a selection dialog for the sources.

Sources and Events

v Channel type: Analog inputs -
iChannel_001 { Positive slope O "my/fv"
Channel_00z2 Paositive slope O "mi "
Channel_003 Positive slope O "mb "
Channel_004 Positive slope O “mi"
Channel_005 Paositive slope 0 "mi "
Channel_00& Positive slope O "mi " )
Channel_oa7 Positive slope 0 "y = Channels having the preprocessing
Zhannel_003 Positive slope 0 "mi " @ "Envelope” can not serve as a trigger
* Channel type: Counter inputs source.
¥* Channel type: Digital inputs / outputs (hits)
» Channel type: Monitor: Analog inputs
» Channel type: Monitor: Counter inpuks
» Channel type: Monitor: Digital inputs / outputs (bits)
» Channel type: Met bits
¥* Channel bype: Yirtual bits F
+

Selecting a channel

At left are shown the available channels and at right the events set. To select a channel, click in the checkbox in
front of the channel name. To configure the events, click on the event's entry, which opens a menu for setting
the event.
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Event kype Threshald
Ewent Paositive slope
Ewent threshaold 3 "

Event upper limit
Event lower lirit
Ewent hyskeresis

Ewent dwell kime 0s

Setting an event

The "Event hysteresis (351" can only be
set for a device belonging to the
firmware group Bl el (imc DEVICEcore).

The available choices for "Event type 32" are "Threshold" and "Range". The specific event is selected next.
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9.5.2.3 Event types

Event type: Threshold

The simplest and most common case is the event type "threshold value". In the box "Dwell time @“, you specify
how long the event remains in effect once the condition is no longer met.

You can select the following events and their thresholds:

Event

Description

Positive slope

If the monitored channel's signal crosses the threshold from below, the event has occurred.
This can theoretically happen very briefly, but in practical terms, it lasts for the space of one
sampling interval.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a "Dwell time [30a]" is
frequently helpful.

Negative slope

The event has occurred if the monitored channel's signal crosses the threshold from above.
Like "Positive slope", only in the reverse direction.

Signal>Level

As soon as the monitored channel's signal level is higher than the threshold, the event has
occurred. This can be for a brief moment or a longer period, depending on the course of the
signal.

Signal<Level

As soon as the monitored channel's signal level is higher than the threshold, the event has
occurred. Like "Signal > Threshold", only in the reverse direction.

Event type: Range

The user sets an amplitude range in which the event is defined as operative. The range is determined by a lower
and an upper boundary. In the box "Dwell time @", you specify how long the event remains in effect once the

condition is no longer met.

The following events and boundaries are available for selection:

Event

Description

Entering range

If the monitored channel enters the range, whether from above or below, the event is
defined to have occurred. This can theoretically happen for only a brief instant, but as a
practical matter, lasts for at least one sampling interval duration.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a "Dwell time (341" is
frequently helpful.

Exiting range

If the monitored channel's signal exits the range, whether upwards or downwards, the
event is triggered. Like with "Entering range", only in the reverse direction.

Inside of range

As long as the monitored channel's signal level is within the range, the event is in effect. This
can be for a brief moment or a longer period, depending on the course of the signal.

Outside of range

As long as the monitored channel's signal level is outside of the range, the event is in effect.
Like "Inside of range", only in the reverse direction.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12

Page 392



Trigger and events

Chapter 9

Events from digital signals and virtual bits

Digital signals come either from the device's digital inputs or the virtual bits. The 32 virtual bits (which amount to
a 32-bit register), can also be read like digital inputs. For bits, there is no event type. In the box "Dwell time @",
you specify how long the event remains in effect once the condition is no longer met.

The following events are available for selection:

Event Description

Signal =1 If the monitored bit's value is 1, the event is defined to have occurred. This can happen for
either a brief instant or for a very long period, depending on the course of the measured
signal.

Signal =0 If the monitored bit's value is 0, the event is defined to have occurred. The opposite of

"Signal=1".

Signal change: 1->0

If the monitored bit's value changes from 1 to 0, the event is defined to have occurred. This
can theoretically happen for only a brief instant, but as a practical matter, lasts for at least
one sampling interval duration.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a "Dwell time [3aal" is
frequently helpful.

Signal change: 0> 1

If the monitored bit's value changes from 0 to 1, the event is defined to have occurred. The
opposite of "Signal change 1 ->0".

0 Note

For technical reasons, calculation of the trigger occurs only after 2 sampling intervals of the slowest
channel. For instance, if the slowest channel is sampled at a rate of 1Hz, it means that any change of bit
values is taken into account only after 2 seconds.
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9.5.2.4 Dwell time: Artificially prolonging events

With events which remain in effect only for brief periods (signal edges, level-crossing), it is often necessary to
prolong the event artificially by defining a "Dwell time" > 0.

Event bvpe Range hd

Ewenk Inside of range | =

Event upper limit |30 *C

Event lower limit |25 =

Event dwell time  |250 ms

Einstellung der Haltezeit

maximum dwell time

@ sampling rate dwell time in hours
100 kHz 5
50 kHz 10
20 kHz 25
10 kHz 50
5 kHz 100
2 kHz 200
1 kHz and lower 500

Every event is prolonged by the duration of the Dwell time. By this means, even a very brief event can be
retained for a defined duration.

» Example
Y

Example 1

A digital output is activated for an appreciable amount of time, even though the signal transition is very
brief. A connected LED stays shining for a certain period instead of flashing for an instant.

Example 2

A measurement could be programmed to start not immediately upon detection of a signal edge, but rather
following a pre-defined delay. This can be achieved, for instance, by making the signal edge first set a bit
after a Dwell time and then set it back. The virtual bit's later transition from "1" to "0" is another event
which is used for triggering the measurement's start.
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9.5.2.5 Hysteresis

The event hysteresis can only be set for a device belonging to the firmware group Bler] (imc DEVICEcore).

If an channel triggers the start and end of the measurement by exceeding the threshold, the hysteresis ensures
that the noise component on the signal does not end the measurement again immediately.

"Signal > threshold": The recordings starts when the threshold is exceeded, but is stopped only at threshold -
hysteresis. With "Signal < threshold", the recording starts accordingly when the signal falls below the
threshold and stops when the signal exceeds threshold + hysteresis.

The default setting of the hysteresis (auto) is 0.5% of the measuring range (maximum value-minimum value).

o Example Hysteresis

The settings shown start recording when the signal exceeds 2 V. The recording is stopped when the signal
falls below 1.9V (2 V- 0.1 V).

Ewvent byvpe Threshold -
Event Signal = Threshold -
Event threshold ZY

Event upper limit

Event lower lirik

Event hysteresis o1y

Event dwell kime 0s

Setting an event

Automatic adjustment of the hysteresis to the measurement range

When the hysteresis is set to "auto", the following definition applies:

e "Auto" means: 0.5 % of the measurement range. Thus, changes to the measurement range affect the
hysteresis.

e Exception: Temperature mode: Here, the hysteresis is 2 °C (3.6 °F) regardless of the measurement range.

Influence of the hysteresis on the measurement’s start

The test of whether an event occurs begins immediately upon conclusion of the action "Prepare", irrespective of
whether the measurement is running. After the measurement, the testing procedure continues to run for the
benefit of any subsequent measurement.

In conjunction with the hysteresis, the following may happen: An event occurring before start of the
measurement can cause data recording on the channel to start, even though the reading is below the threshold
at the measurement's starting time. Reason: before the start, a threshold violation was detected, and the
reading is located within the hysteresis band without having passed below it.

The smaller the hysteresis, the less likely that this will happen.
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@.D 34 @2 33 34 3a 36 )
y1: Threshold value
y2: End of the hysteresis band

Example 1:

At the point in time @, the action "Prepare" is concluded. At this moment, the system begins testing for
occurrence of an event.

At the point in time @, the threshold violation is detected (internal event channel = "true"). If the
measurement would start now, data recording on the channel would begin immediately.

If the measurement starts at the point in time @, the reading is below the threshold value. But data
recording on the channel begins immediately anyway. Reason: After violating the threshold at the point in
time @, the signal has not yet passed back below the hysteresis band (internal event channel value
remains "true"). Data recording only stops once the signal has passed below the hysteresis band at the
point in time @

Example 2:

The action "Prepare" is concluded at the point in time @ The measurement is started before time @
In this case, as in the previous example, the reading lies within the hysteresis band. However, data
recording does not begin yet. Reason: the preceding threshold violation was not detected because it
occurred before the Prepare action. Data recording only starts at the point in time @ (internal event
channel - "true") and then stops at the point in time @
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9.5.2.6 Combinations of events

It is possible to join multiple triggers in a logical expression. Five operators are available for the purpose:

Combinations Description

AND If all events are "true" at the same time, the combined event is "true" and the specified
actions are carried out.
For this reason it may not be sensible to combine two signal edge events with AND, since it
is unlikely that two signals would have edges at the same time, unless the events were
artificially prolonged by means of appropriate "dwell time [a0d]".

OR As soon as one of the events is "true", the combined event is "true" and the associated
actions are carried out.

Conditional AND If a certain number of events ("Repetitions Voc‘ﬁ") are "true" at the same time, the combined
event is "true" and the associated actions are carried out.

Immediate At the start of the measurement, the actions are performed. For this reason, no triggering
event can be assigned.
"BaseTrigger" is by default a "Immediate trigger", meaning it automatically starts all
channels on which measurement is not subject to other triggers.

Passive A passive (deactivated) trigger is no longer in use and automatically deletes all associated
actions so that the channels can be entered for other purposes.

Setting the logical operation to combine events is done on the Setup page: "Triggers" in the column
"Properties".

To change the combination, open the selection list in the column "Properties" and select the desired
combination.

Devices E Analog channels E Digital channels @ Yariahbles E Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions. .
Temp_01 Inside of range 25 *C 40°C  Combination OR Temp_01  Begin action: start; En...
i Channel_002  Positive slope 25 Y Murnber of L.,
Trigger_0O1 -
Wirk_BEit01 Signal = 1 Repetitions 1
+ +

Combining events

9.5.2.7 Actions and targets

A variety of actions, triggered in a variety of ways, can be set as the target.

A trigger with the action: "Start data recording" can be triggered in a variety of ways:
e The combined event is "true"
e By means of the user interface of imc STUDIO
e By means of imc Online FAMOS

There is only one way to release a trigger with the action: "Set bit" and "Stop recording of data":
e The combined event is "true"/"false"
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Action: Starting data recording

Recording of the data can only start of the trigger is "armed" and the maximum count of trigger repetitions has
not yet been reached.

A trigger is armed upon starting the measurement. This means it is ready to be released.
During data recording, the trigger is in the state "released".

If subsequently the recording of data on all of the trigger's target channels is concluded, for instance in
consequence of the measurement duration set, the trigger is re-armed. If the maximum number of trigger
repetitions has not yet been reached, the trigger can be released again.

Action: Setting bits

Each transition of the state of the combined event can set a bit to "1" or "0"; the combined event can include
digital outputs and virtual bits. Virtual bits are in essence a 32-bit register which can be read from and written to
at random. they have no physical terminal and only serve the purpose of exchanging information as well as
halting states.

0 Note Independence of count and measurement

o "Set bits" is independent of the setting for "Repetition". It can be actuated any number of times.

e "Set bits" is independent of whether a trigger is armed. It is actuated independently of the measurement
(after Preparation).

0 Note Changing the value retroactively

Setting of a bit is performed one single time until the trigger is fired again. While the trigger is active, the
bit's value can be changed without the trigger always resetting it, for example, by means of the PC or
imc Online FAMOS. This also applies to the virtual bits and the digital output bits.

Defining actions and targets

Making settings for the targets and actions is done on the Setup page: "Triggers" in the column "Targets, begin
actions, end actions, pretrigger".

Here, the targets are specified. For instance a channel which is to measured or stopped upon release of the
associated trigger.

Devices E Analog channels E Digital channels @ Yariahbles Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions. .
Temp_01 Inside of range 25 *C 40°C  Combination OR Temp_01  Begin action: start; En...
i Channel_002  Positive slope 25 Y Murnber of L.,
Trigger_01 .
Wirk_BEit01 Signal = 1 Repetitions 1
+ +

Defining targets and actions
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The button calls a dialog for selecting targets.
To select a target, click on the selection box.
To define the actions, click the left mouse button over the region at right.

Targets, beqgin actions, end actions, pretrigoger

w Channel type: Analog inputs

| Channel_001 EBegin ackion; start; End ackion: skop; F‘retrigger__:___:_:_:___&_g
# Channel type: Digital inputs _ _ . :
> Channel type: Net bits Trigger begin ackion  [start {=
¥ Channel type: ¥irtual bits Trigger end acktion  |stop -
Pretrigger Os
Durakion IIndefined
+

Setting actions

Here, you can define the actions to be performed.

Parameter Description

Trigger-start action Action performed when the combined event becomes "true".

Trigger-end action Action performed when the combined event becomes "false".

Pretrigger A pretrigger determines the duration of data recording before the triggering time. See

"Pretrigger! 4021".

Possible targets for data acquisition channels

Targets Description

Begin action: start If the trigger is "armed" and the combined event is "true", data recording is started.

End action: -

Begin action: stop If the combined event is "true", data recording is stopped.

End action: -

Begin action: start Like "Begin action: start". Additionally, data recording stops is the combined event is "false".
End action: stop Thus the channel's signal is recorded as long as the combined event is "true".

A channel can be started and/or stopped by exactly one trigger. The two actions can be either in response to two
different triggers or to the same one.

Possible targets for digital bits

Targets Description

Begin action: Begin =1 If the combined event is "true", the bit is set to "1".
End action: -

Begin action: - If the combined event is "false", the bit is set to "0".

End action: End =1

Begin action: Begin =0 If the combined event is "true", the bit is set to "0".
End action: -
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Targets Description

Begin action: - If the combined event is "false", the bit is set to "1".
End action: End =0

Begin action: Begin = 1 Like "Begin action: Begin = 1". Additionally, the bit is set to "0" if the combined event is
End action: End =0 "false". Thus, the bit is set to "1" as long as the combined event is "true".

Begin action: Begin = 0 Like "Begin action: Begin = 0". Additionally, the bit is set to "1" if the combined event is
End action: End =1 "false". Thus, the bit is set to 0 as long as the combined event is "true".

A bit can be set to 1/0 by exactly one trigger. The two actions can be either in response to two different triggers
or to the same one.
9.5.2.8 Multiple triggering (multi-shot operation)

Within a measurement, it is possible for individual triggers to release multiple times.

Setting the "Repetitions" on the Setup page: "Trigger" in the column "Properties".

Devices E Analog channels E Digital channels @ Yariahbles E Triggers

Trigger ... | Sources and Events Properties Targets, beqgin ackions, end actions, ...
Temp_01 Positive slope 25 *C Combination  OR Channel_.., Beqgin ackion; stark; En...
Trigger_01 Mumber af ...
+ Repetitions 10 +

Setting the amount

Using the property: "Repetitions", you can specify the number of trigger releases. Normally, this repetitions is
set to "unlimited". You can specify any repetitions desired.

In consequence, the trigger is rearmed after each episode of data recording until the specified number of trigger
releases has been reached.

If you do not already know exactly how often you wish the trigger to release, set the number of trigger releases
to "unlimited".

0 Note
L

If you have set an unlimited number of trigger releases, the measurement never comes to an end by
itself. Only after clicking on the Stop-button will the measurement conclude.

e The "Repetitions" can be set to up to 32767 triggers. Any larger number is automatically altered to
"unlimited".

e "Set bits" is independent of the setting for "Repetition". It can be actuated any number of times.
e Please note the remarks for Qretriggers@i.

All data belonging to a measurement are written to a common folder when the data are saved; this also applies
to channels with multiple trigger releases. These channels can be saved in a file having multiple "Events", or in
individual files (see the documentation for the device configuration > " torage@").

Among other things, multiple triggering enables easy, visual comparison of data from different trigger releases.
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In the curve windows, you can compare the individual events:

— Temp_01[1] —— Temp_01 [2]

" 32
iy [

SD_W
29—

28
"Co32

-

30-

29—
28

oo 0.4 1.0 1.5 20

Curve window with multiple events of the same channel

Toward this end, the curve window must be configured appropriately. Select the menu item "Configuration" >
"Events, segments, periods...". On the page Events, you can select how many events you wish to have displayed.

Ewents Segments Periodz Samples
Ames List t D W Selection of Events
Tyl Last
EER Auta
t o Al

.l Channe| 001

The M last ones [i.e. M=2 means the lazt and 2nd last]
1 [e.qg. the 4th alone]

M [e.g the dth, Bth and Gth)
The Mth from the end [e.g. the 2rd from the end)]
s

T T =T T =TT T

| Bt
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9.5.2.9 Pretrigger

For every channel' signal recorded in response to a trigger, it is possible to also record the course of the signal
leading up to the trigger event. A pretrigger determines the duration of recording before the trigger moment.
The trigger moment's relative time is defined as 0. Pretrigger values have times < 0.

Setting the pretrigger is performed on the Setup page: "Triggers" in the column "Target, begin actions, end
actions, pretrigger".

29-

28—
2=
26—
25—

24_/,/}11 Triggering time

e I I I I I I I I I I I
I | 0 1 2 3 4 5 [ 7 g 9

0 Note

e The pretrigger is defined for channels which are assigned to a defined trigger. If one deleted a trigger
assignment for a channel, which is the same as assigning the channel to "BaseTrigger", the pretrigger is
deleted automatically.

e To be able to view a signal's plot including the pretrigger region, the first measurement (after prepare)
needs to have been started before the trigger event by at least as much as the pretrigger time. For the
second measurement filling the pretrigger will be started after stopping the first measurement.

This is important to keep in mind, particularly with repeated trigger processes, since in such cases, the
pretrigger only fills up after the preceding trigger event is complete. The pretrigger time counts toward
the measurement duration set. If the pretrigger is not completely filled, the overall measurement
duration is that much shorter.
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J Example

Setting for the measurement duration: 10 s, Pretrigger time: 2 s
Measurement duration after trigger = (10-2)s=8s
If the trigger releases after 1s: Period of data capture = 1s +8s = 9s

e Example: FFT with 8192 samples of which 1024 samples are for the pretrigger:
At 500 Hz sampling rate -> Measurement duration = 4.1 s, pretrigger time: 512 ms

—— _Signal_men —— _Signal EM Triggeri Bl Triggerz B Trigger3

00—
200-

100- 8192

0-

I I I
11:52:20 11:52:25 11:52:30

For the third event, the time was not sufficient for filling the pretrigger completely, and only 7195 samples
were captured. Since the FFT needs 8192 for the calculation, it will not be possible to calculate the
spectrum for this event.

Pretriggers in conjunction with intervals

If the pretrigger's measured data are located in time across interval boundaries, it is possible to treat the

measured data as follows:
e The pretrigger's data can be saved together with the first interval (interval of the trigger firing) (default

setting).
e The pretrigger's data can be cut correctly. In this way, interval folders can be created subsequently.

1 | 1 |
-10 0 10 20 3

I
0 40

Example

Each color denotes one interval-folder. At "0", the trigger fired. The two colors preceding "0" are the pretrigger
data. They can be saved either together with the interval of the trigger-start (black), or in their own separate

interval folders.
The associated setting is made in the Options: "Options 128" > Area: "Variables" > "Datapool" > "Split up
pretrigger data into intervals|is!".

o Note Notes on the pretrigger preceding the measurement start

This function does not apply to measured data which were recorded in the pretrigger before the
measurement's start. The pretrigger is already filled up for the second measurement, for example, before
the measurement had been started. These measured data are always in the first interval-folder.
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o Reference See also

Saving Interval )

9.5.3 The process of triggered measurement

With imc STUDIO, a measurement begins when the Start-button is pressed (or when the device is activated, if it

is in Autostart mode). Next, all triggers are armed. Untriggered channels which are assigned to the
"BaseTrigger", immediately start recording data.

imc STUDIO concludes measurement by itself once all component measurements specified have been

performed. The measurement is over once no trigger has any outstanding repetitions to perform and all partial
measurements are finished.

By clicking on the Stop-button, you can conclude a measurement before the appointed time.

o Reference See also

Breakdown of the Start/Stop and Triggering Behavior|7s1)

9.5.4 Information and tips
9.5.4.1 Trigger machine and imc Online FAMOS

Virtual channels from imc Online FAMOS

Virtual channels generated by imc Online FAMOS can not be used directly as events for the trigger machine.
Instead a virtual channel can be checked for events using imc Online FAMOS functions. The result switches one
of the virtual bits which in turn can be evaluated by the trigger machine.

Operations

RMS 01= rm=s(Channel 01, 1000, 1000%: RMS of wvoltage channel 01
Virt_Bit0l= Greater{ FMS_01, 230} . Virtual Bit= 1, if EHS 01 » 230V

imc Online FAMOS: Exceeding the RMS value of 230V sets Virtual Bit 01

Devices E Analog channels E Digital channels @ Yariahbles E Triggers

Trigger ... | Sources and Events Properties Targets, beqgin actions, end actions, pretrigoer
Wirk_Rit01  Signal change: 0 -2 1 Combination  OR Channel_02  Beqin action: skark; End acki. ..
Trigger_01 Mumber aof ...
+ Repetitions  Unlimited +

Triggering of Channel_02 when the RMS values is exceeded, accomplished indirectly using Virt_Bit01

o Note

It is possible to set a virtual bit both in the trigger machine and in imc Online FAMOS. To avoid this conflict,
any bits set in imc Online FAMOS should never appear on the target side of the trigger machine.
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Online-Trigger

imc Online FAMOS with Control Commands|sss enables targeted actions in response to particular states of the
trigger: OnTriggerStart, OnTriggerMeasure, OnTriggerEnd.

0 Note

This only applies to triggers having a Start action: start.

The following applies to a trigger's control commands:
e When the trigger releases, the content of the control command OnTriggerStart is performed once.

e Aslong as the trigger is released, the content of the control command OnTriggerMeasure is performed
continuously.

e When the triggering is finished, the content of the control command onTriggerEnd is performed once.

If channels having different measurement durations are assigned to the same trigger, the triggering is completed
at the end of the longest measurement.

e |tis generally to be recommended that all of a trigger's physical channels are set with the same
measurement duration.

9.5.4.2 Display before trigger events

Triggered channels are not displayed in a curve window before the trigger has been released. The data runs
through the device as soon as the measurement has been started, but they can't be seen. If the sensor is
disconnected or defective, it is not obvious why the trigger does not release.

For that reason we have the monitor channels. Those channels are sampled from the active channels. They can't
be sampled faster than their original channels. But it is possible to define different or no trigger conditions to
those monitor channels. So these channels can be seen before the original channels have been triggered.

Fieldbus channels

There are no monitor channels for most fieldbus channels. But they can be created with a trick. Use the Assistant
to create within a channel's message an additional channel having a different name and the exact same settings.
This channel can then be captured without triggering.

9.5.4.3 Trigger-variables in the Data Browser

The Data Browser contains not only a trigger's results channels but also variables for every trigger configured.
These can represent, for example, information on the trigger's status. The trigger variables convey a variety of
kinds of information, which can each be displayed separately and can easily be moved to the Panel by means of
Drag&Drop.

Trigger Description
Trigger Name Event number With multi-triggering: count of previous trigger releases
e.g. Trigger_01
& gg' - State Current state of the trigger: armed, released, stopped
or BaseTrigger
Trigger time Time when the state last changed
0 Note The Start-action must include a channel

The variables only return values if a channel is set for the trigger's Start-action.
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9.5.5 Examples
9.5.5.1 Background measurements

Two measurement tasks are to be performed in parallel by the same device. For instance, if you wished to
record each activation and each braking procedure of some equipment, at high resolution. Between the
recording of such measurements, there are often long pauses. Conversely, there are some signals which must
continually be measured without any pause or gap in the data, e.g. temperatures and an engines RPMs.

This situation is referred to as a triggered measurement in the foreground at a high sampling rate and an
untriggered background measurement at a low sampling rate.

Set the foreground measurement channel's trigger settings on the Setup page "Trigger" accordingly.

Also set "Repetitions" to "Unlimited".

Devices E Analog channels E Digital channels @ Yariables @ Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, pretrigger

Temp_01  Pasitive slope 25 *C Combination OR Temp_01 Beqin action: skark; End acki. ..

Trigger_01 Mumber af ... Channel_002  Begin action: skark; End acti. ..
+ IRepetitiDns Unlirnited I +

Trigger settings for the measurement in the foreground

On the Setup page: "Analog/Digital channels", set the measurement duration of the background measurement
channels to "Undefined". In this case, you must end measurement manually using the Stop-button.

With these settings, it is possible for the trigger to release an infinite amount of times in succession during a
measurement. After each concluded measurement, the trigger rearms automatically.

The measurement itself last until the background measurement is stopped by the Stop-button.

9.5.5.2 Event-controlled digital outputs

A digital output is to be set to 1 for the duration that a signal is within a specified tolerance band.

Set the channel's trigger event on the Setup page: "Triggers" accordingly:

Devices E analog channels E Digital channels @ Wariables @ Triggers

Trigger name Sources and Events Properties
ETemp_Ell iInside of range 25 #C 30 °C q. Combination Passive
/| Trigger_01 . Murber of events
Ewent bype Range r Repetitions 1
Ewent Inside of range | ~ Combination Passive
Trigger_0Z Mumber of events
Repetitions 1

Event upper limit |30 *C
Event lower limit |25 >C

Event dwell time |05

4 [T [
Settings for the event

The event is defined to occur while the signal is within the specified range of 25 °C to 30 °C.
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Next, the trigger is set.

Devices E Analog channels E Digital channels E Yariables E Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, pretrigger
Temp_01  Inside of range 25 °C ... Combination OR DOUTO0Z_E... Bedin action: Beain=1; End...
Trigger_01 Murmber of ...
+ Repetitions 1 +

Trigger settings for a bit output
Select as the "source" the channel from which the event is derived (here: "Temp_01").

Select as the "target" the desired digital output which you wish to set (here: "DOUT002_Bit01"). Set as the
"Begin action": "Begin=1" and as the "End action": "End=0".

If the signal of the channel "Temp_01" is within the boundaries set while the measurement is running, the digital
output bit's value is "high".

9.5.5.3 Start measurement by a virtual bit.

Problem: My measurement is started by the transition of a virtual bit from 0 to 1. This only works at the first
start. If | start the measurement again without re-doing the preparation, it doesn't work.

Reason: The virtual bit is set the first time and isn't set back afterwards. At the next start, the bit is already 1,
and no more transition from 0 to 1 takes place.

Solution: Once the trigger has been released, the bit must be set back again, which can also be handled at the
end.

9.5.5.4 Logging triggers
e Virtual bit is the Start/Stop trigger for a channel;
e Using RecordEvent (. .), the trigger's starting and stopping times are to be recorded:
RecordEvent( vrtB1_Start K2, "Trigger K2 ON")
RecordEvent( Not vrtB1_Start_K2, "Trigger K2 OFF" )
-> the first notification to arrive is "Trigger K2 OFF"
e The bit was set = 0 upon starting.
Solution: The RecordEvent function only indicates transitions from 0 to 1, but the VirtBit_01 in the

OnTriggerMeasure of Trigger_01 is 1. If one wanted to make a record of this first event, the calls of the
RecordEvent function must be made in "BaseTrigger".

9.6 Additional pages

By default, only a selection of the available Setup pages is displayed. It is possible to have additional pre-
configured pages shown, or to create your own*,
Among others, the following pages are available:

° ﬂ@

e Application module | 49!

* The availability of this function depends on your particular product license. See the technical data sheet
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Displaying a page
To add a page to the user interface,

e open the context menu over a page-tab or over the empty space to the right of one.
e Click on the corresponding page entry in the list under "Insert complete layout".

In consequence, the page is inserted to the right of the selected locations.

o Note Saving views

Changes to the view, such as: "Insert Setup page", must be saved with the view in order to be visible the
next time the program is started.

See the manual "imc STUDIO (general)" > "Views| 1s!".

9.6.1 Summary

This page provides a quick overview of all active channels, the data storage status, and of the circular buffer
time. Additionally, the page can be filled with any arbitrary choice of channel parameters, as accustomed.

G Docurnentation Devices E Analog channels Q Digital channels Q Surnmary

- Jel

Channel name Connector 4 Channel status | Current value Save (device) Save (PC) Circular buffer time (curve window) | Channel type
DINOOZ [01] DInOZ Active v 1 min Digital inputs | outputs {ports)
b Chanmel_001 [01] IMNO1 Ackive "] 1 rir - Ainalog inputs
Channel_o0z [01] INOZ Active v 1 min Analog inputs
Channel_003 [01]INOZ Active v 1 min Analog inputs
Channel_004 [01] INO4 Active v 1 min Analog inputs
Channel_005 [01] INOS Active v 1 mirn Analog inputs
Channel_006 [01] IMNOG Active v 1 min Analog inputs
Channel_007 [01] INO7 Active v 1 min Analog inputs
Channel_008 [01] INOS Active v 1 min Analog inputs
Mon_Chan_001 [01] MInO1 Active 1h Monitor: Analog inputs
Mon_Chan_00z2 [01] MInGE Active 1h Monitor: Analog inputs
Mon_Chan_003 [01] MINO3 Active 1h Monitor: Analog inputs
Mon_Chan_004 [01] rMIn04 Active 1h Monitor: Analog inputs
Counter_001 [02] CIMO1 Active v 1 mirn Incremental counter inputs
Counker_002 [02] CInoz Active v 1 min Incremental counter inputs

Summary - all active channels
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By means of the grouping box at the top left, it is possible to use Drag&Drop to apply grouping to individual
columns. Thus for instance, it would be possible to group channels according to whether or not their data are to

be saved.

G Documentation Devices E Analog channels Q Digital channels Q summary

Save (PC) -

Channel name

Conneckar

|~ Save (PC): False {Count=4]) |

Mon_Chan_001
Mon_Chan_002
Mon_Chan_003
Mon_Chan_004

[01] MINOL
[01] MINDZ
[01] MINDS
[01] MINO4

|V Save {(PC): True {Count=1 l}|

DIMO02

b Channel_001

Channel_ooz
Channel_003
Channel_004
Channel_00s
Channel_00a
Channel_007
Channel_00a
Counker_001
Counter_00Z2

[01] DIn0z

[01] D1

[01]INOZ
[01] INOS
[01] INO4
[01]INOS
[01] INDG
[01]INO7
[01] INO
[02] CINOL
[02] CINGZ

& | Channel status

Ackive
Ackive
Ackive

Ackive

Ackive
Ackive
Ackive
Ackive
Ackive
Ackive
Ackive
Ackive
Ackive
Ackive

Ackive

Circular buffer ke {ourve window) Channel tvpe

1h
1h
1h
1h

1 mir
1 mir
1 min
1 mir
1 mir
1 min
1 mir
1 mir
1 min
1 mir

1 min

Monitar: Bnalog inpuks
Manitor: Analog inpuks
Manitor: Analog inputs

Monitar: Bnalag inpuks

Digital inputs | outputs {ports)
Analog inputs

Analog inputs

Analog inputs

Analog inputs

Analog inputs

Analog inputs

Analog inputs

Analog inputs

Incremental counter inputs

Incremental counter inpuks

Summary - grouped according to data saving

9.6.2 Application module

o Note

The page is not available

By default, this page is not displayed. To display it, please follow the instructions in the section: "Additional

Pages Uo‘ﬁ“.

The imc Application Module serves to integrate measurement channels from "third party" devices or systems
into an imc CRONOScompact respectively imc CRONOSflex system via standard hardware interfaces.

Examples of possible channel sources include:

e Specialized complex sensors

e "third party" devices

e Bus systems (e.g. fieldbusses)

The standard interfaces supported include, in particular:

e Ethernet

e serial interfaces (RS-232, RS-485, RS-422)
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The systems to be integrated are typically user-customized or dedicated devices by third-party manufacturers.
The integration is achieved by means of a standard hardware module (APPMOD), which comes with a dedicated
processor for which a custom application is programmed. This program is either created by imc on commission
or can also be created and implemented by qualified partners or trained users provided with specialized
development tools.

This user-specific hardware and software expansion is supported by the device software (imc STUDIO). A special
version of the device software is not necessary.

Characteristics:
e encapsulated, custom hardware + software solution, embedded in a standard system
e Standard system with complete software support
e Flexible support by unaltered standard operating software
e Standard hardware component
e Stand-alone, autonomous system environment

o» Reference Manual

The imc Application Module describe the use and initiation of the module, such as the RS-232, RS-485, RS-
422.
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9.7 Storage options and directory structure

This chapter describes the different options for saving measurement data with imc STUDIO.

The data stream

Once the measurement starts, the measurement device generates a data stream. The goal in every
measurement is to process this data stream and to observe and or save it.

Bl imc CRONOS device imc STUDIO PC Q

s ~ P ~
Device storage ] [ Post- PC hard disk Visualization ]

5] Panel, HMI

3
|
K

processing

PC RAM,
PC Data Pool

FIFO buffer RAM,
Device data

Online “
FAMOS

Ethernet
TCP/IP

Sampling, data acquisition, triggering 3PDI integration, data drivers, triggers

e 0 onizatio Virtual RTC, time-stamp

Primary data acquisition
Analog Front-End

Secondary data acquisition
PC-based standard interfaces

3rd-party

Video
device

Analog Digital Field-busses
sensors signals App-specific

3rd-party

devices Camera
Protocols

Simplified representation of the data stream - illustrated by the example of an imc CRONOS device

The data stream is first written to FIFO RAM buffer memorv@ in the device.

This RAM buffer is read by a signal processor ("DSP").

e If you use an imc Online FAMOS|es1] program in the experiment, the data stream is read and processed at
this point of the data stream.

e For closed-loop control applications, it can make sense to interrupt the data stream at this point already
(deselect "Transfer to the PC@").

After this step, the data can either be saved by the device itself, or transmitted to the control-PC and saved if
desired. Whether or not data are transferred to the PC and whether they can be saved can be set for each
channel separately.

o Note Display without Data Storage

Data storage isn't necessary in such settings as system setup or trial readings.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 411



Storage options and directory structure

Chapter 9

Data saving

Description

Saving by the device| 415 By default, data saving is

deactivated

The device can save the measured data to the internal
storage medium|415) or to a network computer|419)
(network sharing). What options are available depends
on the particular device model and configuration.

Data storage by the device enables autonomous
operation without connection with any controlling PC,
e.g. in disconnected mode or in Autostart|206.

Saving and displaying data By default, data saving is
on the PCla21) activated

Here, the data stream is transferred to the controlling PC
via the connection (mostly LAN) (" Transfer to the PCl13)

II).

The data can be displayed using the Panel pages.
Additionally, the transferred measurement data can be
saved on the PC.

e By default, the data for the display are saved on the
PC in a circular buffer. By using the circular buffer
memory, it is possible to temporarily store the data
in the higher speed ("rapid access") working
memory (RAM).

e For data storage purposes, circular buffer memory
is not used.

Data saving by the PC and by the device

There are a variety of data storage settings. Appearing below are links to descriptions of the most important

parameters:

Channel-specific parameters

Device-parameters

File-Name|4131and File-Format/ 414

Interval storage@

Circular buffer memorvm

Save trigger events in individual files| 43t

Available events| 414

Storage location on the device |15

Transfer to PCla3)
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9.7.1 Storage options - Settings for the channels

Setting the storage options for the channels is performed on the Setup page: "Analog/digital channels" in the
dialog: "Data transfer".

E Range & Scaling E Filtering @ Sampling & Preprocessing g Diata transfer

Channel name Channel_001

Fiishd Device FC

'ﬁ'r‘?’i’ﬁ N r@’ - -/ Iransfer ko PC

. = Dizplay, calculations of measured data
Exchange real-time walue

- - Available events last > ﬁ
Circular buffer time 1 min -

= | Save data = | Save data
| Buto Filename | Auto filenarne j
Buffer tirne Filenarne: Channel_001,R.ak Filenarme Channel_001.raw
auto A File format imc FAMOS - File Format imc FAMOS -

Accumulating measured data are temporarily stored in the device until they are transferred to the PC for
purposes of display, analysis or storage.
imc STUDIO offers the following options located under the dialog: "Data transfer":

1. Only online processing (no transfer to or display on the PC)

2. Saving on internal storage medium (device drive)

3. Display and calculation of the data on the PC (with or without Circular buffer!)

4. Saving on the PC's hard drive
Iltems 2 through 4 above can be combined in any way desired. All storage options can be set for each channel
separately.

L Circular buffer: the data are saved on the PC's memory for the specified amount of time and then deleted (FIFO).

Parameter Description

Transfer to PC When the box is checked, the data are transmitted to the PC. This is a prerequisite for
displaying , calculating and storing data on the PC.

e Only online processing: When the box is not checked, the data are not transferred to
the PC. The data are only available for calculations in imc Online FAMOS or for storage
in the device. No display of the measured data in the curve window or in the
Data Browser.

Save data e Saving on the PC|42}: Saving of the measured data on the PC hard drive according to
the folder structure| 433! set.

e Saving on the device hard drive 415 Saving of the measured data device hard drive
according to the folder structure| 4381 set. Channels using this option are recorded under
the current experiment name on the device's internal drive.

Auto filename If the box is checkmarked, imc STUDIO will create a file name:

e PC and Device: The channel name will be used as file name
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Parameter Description

Circular buffer time on the  Here you set how long the maximum time segment is. When using this option, the required
PC memory is known from the beginning of the measurement.

for displ Iculati s . . . .
(for display/calculation) Deactivating circular buffering: If you enter "0", the circular buffer is deactivated and all

data are saved.

e Recommendation: For the measured data (display and calculations), use
an activated circular memory buffer. This transfers the data to the faster-
working RAM memory.

@ e The circular buffer duration set is also valid for segmented channels such

as the FFT. After the time period set, the count of segments no longer
increases, since the first segments are deleted instead.

* See "Events and circular buffer@"

Available events With this setting, you determine whether all events (triggered events) can be displayed, or
(Display) only the last one.

e all: As soon as the setting is set to "all", the channel is an event-based data set.
E.g., it is possible in this way to display all events in one curve window.

e last: Only the last event is available for display or calculations (recommended).

e [tis only possible to set the amount if the respective channel is not set for
circular buffer memory, which means it is set to "Unlimited".

@ e Note on analysis using imc FAMOS: If possible, use the measured data
saved on the hard drive for analysis purposes.

* See "Events and circular buffer@"

File format Format of the saved measured data. By default, the measured data are saved in the file
format imc FAMOS. The desired file format can be set in the file format selection list:

Format Description

imc FAMOS 113 Default format for all device variables.

imc FAMOS ZIPh1s3) Compressed format for many fieldbus variables.
CANAlyse-MDF 1sa) CANAIlzser-MDF format for CAN-Log data.

"imc FAMOS ZIP" and "CANAlyse-MDF": Applicable with devices of the
@ firmware group Al1sr) (imc DEVICES).

Exchange real-time value ) )
* See "Exchanging values among the devices|7er"
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9.7.2 Storage in the device

Setting the storage options for the channels is performed on the Setup page: "Analog/digital channels" in the
dialog: "Data transfer".

Saving to the internal storage medium

You can save the measured data directly in the device. For this purpose, an appropriate data storage medium is
necessary (see "Device hard disk, removable drive m“).

Data saving by means of the device enables autonomous operation, without needing connection with a
controlling PC, e.g. in disconnected mode or in Autostart| 206,

Device

Fasbd
L, @
“'rrm 7 .L
===/ Save data
| ko Filename

Buffer time Filenarme Channel_001. Rt

30s - File Farmat imnc FAMOS b

By default, data saving by the device is deactivated. To activate the data saving, set a check in the box for Save
data.

The channels are saved to the internal device drive under the current experiment name according to the folder
structure ! set.

Storage location

There are several options for saving data by the device:
e Saving on a hard drive, which is built into the device housing.
e Saving on a removable data carrier which can only be exchanged while the device is deactivated (not
Hotplug-capable)
e Saving on a removable data carrier which can be exchanged during operation (Hotplug)
e Saving on a network computer@ (network enabled)

Which possibilities are available depends on the device hardware configuration and type.

To set the storage location, open the dialog: "Storage" on the Setup page: "Devices".

o Note The maximum file size: 2 GB

Per interval or measurement, one file is created per channel, which contains the respective measurement
files.

If this file reaches 2 GB in size, then a new measurement folder with a new file is created automatically. This
folder has the same name as the first one, however it is appended with a suffix 002, e.g. "2023-12-

12 14-30-00.002".

If this new file, too, reaches 2 GB in size, then a new file is created again, this time with the suffix 002.
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Data transfer - Access via Windows Explorer

For devices belonging to the firmware group B/l (imc DEVICEcore):

The menu item "Data (Device)" (.«

i) causes the Windows-Explorer to start while indicating the device selected.

Ribbon View
Extra > Data (Device) (/@) Complete
Standard

Home > Data (Device) (L)

Using this menu item, a separate Windows-Explorer is opened for each device, providing direct access to the

internal memory.

For the purpose of accessing the tool, it is necessary to log in. The factory default settings are:

e User: "imc

e Password: device serial number

o Note

Manual entry

The device is called by reference to either its IP address or its internal name. The device's name is
constructed as follows: "imcDev" + SerialNumber; e.g.

\\imcDev4120110
\\10.0.12.70

For devices belonging to the firmware group Al (imc DEVICES):

The menu item "Data (Device)" (

i) causes the Windows-Explorer to start while indicating the device selected.

Ribbon View
Extra > Data (Device) () Complete
Standard

Home > Data (Device) (L)

Access via "imc Systems" - an Explorer shell extension

= Local Disk {CH
oF Metwork
[EE Contral Panel
& Recycle Bin
W imc Systerms
v af Devices
w W@ T_176675_C5_7008_1
A |ﬂ Remoweable disk
) Experirment_001
) Experiment_002
w W@ T 176679 C5_7008_1
|ﬂ Remoweable disk

While installing the operating software, if the option "Extension for Windows-
Exglorer@" is activated, you are able to copy, display or delete the files of
measured data saved within the device (e.g. on the removable storage
medium). The method of doing this is the familiar one under Windows.

This function is independent of the device software. As well, selection of the
devices in the tree diagram is independent of the device list in the operating
software.

In order to get access to your device's storage medium, you must first add it
to the tree diagram (see "imc Systems - Adding a device @"). Subsequently,
you are able to navigate to the desired data in the storage medium and thus
to work with them.

© 2023 imc Test & Measurement GmbH

imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 416



Storage options and directory structure Chapter 9

o» Reference

Data transfer
Additional information and notes on transferring the data from the intern hard drive to the PC is presented
in the section:
"Device hard disk, removable drive" > "Data transfer - firmware group B (imc DEVICEcore) Phi
"Device hard disk, removable drive" > "Data transfer - firmware group A (imc DEVICES) [asg]"

Storage Options
Information on the options for storage of the measured data is presented in the section: "Storage Options -
Settings for the Channels|a3!".

9.7.2.1 Supplemental files: DirClosed and imcSyslog

In addition to files of measured data, the measurement system also creates two system files.

DirClosed

On the device hard drive, the file "DirClosed" is created as soon as a measurement data folder is completely
concluded. The file has no content. If this file exists, it is possible to access the measured data. For imc LINK or
any personally created transfer programs, reliable copying and deleting are ensured.

imcSyslog

o Note

The following description applies to devices belonging to the firmware group Algr] (imc DEVICES). Devices
belonging to the firmware group Bl1erl (imc DEVICEcore) do not use the "imcSyslog" file.

While a device is operating without being connected to any PC, the device is not able to report any errors. So if
for instance a data overflow! sl occurs during online processing or when saving the data, this information must
be saved in the device.

Such information is saved in the file "Syslog", which is located in the respective measurement data folder. At this
time, only important information regarding cases of data overflow are recorded. By this means, the measured
data can be reconstructed except for the lost samples.

Name of the file
DeviceXXXXXX.syslog, "XXXXXX" standing for the device's serial number, e.g. Device120345.syslog.

Structure of the file when functioning normally

imcSyslog Version 1.0
imc DEVICES 2.13R8 (19.8.2020)
Nothing to report!

Structure of the file in case of data overflow
imcSyslog Version 1.0

2020-09-21 11:08:06.929190 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:206 L#:1253

2020-09-21 11:08:08.147645 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:1459 L#:1800

2020-09-21 11:08:11.029787 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:3259 L#:1113

2020-09-21 11:08:16.071192 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:6918 L#:1304

2020-09-21 11:08:22.906673 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:10111 L#:1054
2020-09-21 11:08:24.630697 M#:Data overflow on disk! F#:V006 GOl.raw E#:1 FE#:0 O#:11186 L#:1100

Log closed!
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The structure is designed so that the information can be both read and also processed by a repair program.

2020-09-21 M#: Dataoverflowon F#:  V006_GOl.raw  E#: 1 FE#: 0 Ot: 206 L#: 1253
11:08:06.929190 disk!
1 2 3 4 5 6 7 8 9 10 11 12 13

Description Example

1 Date and time of the event e.g. 2020-09-21 11:08:06.929190

2 Identifier for the message text M#

3 Report as an English-language text e.g.: Data overflow on disk!

4 Identifier of the filename Fit

5 Name of the file in which the overflow occurred e.g. VO06_GO1.raw

6 Identifier of the absolute event number E#

7 Absolute number of the event in which the data e.g. 1 for the first trigger release on this channel since
overflow occurred the measurement start

8 Identifier of the relative event number FE#

9 Relative number of the event, in reference to the events  e.g. O for first event in this file; 1 for second event in the
in the file affected file...

10 Identifier for the offset o#

11 Offset of the overflow within the file in 16-bit words e.g.: 206.

-1->The overflow is located between the file for the
last interval and this one
12 Identifier for the length of the data overflow L#
13  Length of the data overflow in 16-bit words e.g.: 1253
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9.7.3 Storage on a network drive

With the storage with the device, you can also specify a network drive as the target. l.e. the device can
independently save the measured data to the network without that the program is running on the PC.

However, the device must support network data storage, otherwise the option is not available (see "Device
overview@“).

Q Storage Q Synchronization Q Timeskark E MMeasur

Experiment options [applies to all devices] - Device Ex

Save krigger events in individual Files

Device zpecific options - Device

Skarage locakion Metwork drive -
Mebwaork skorage setkings 1My Serverimeans; Mylseriame;
Starage interval 1h -
Starage interval count 3 “

"Storage" dialog
Network storage

The data are not saved in the device, but on a centralized data collector.

Systems which use the Server Message Block (SMB) can be addressed as the target location (see
"Prerequisites @“).

In order to set data saving on a network drive, open the dialog: "Storage" on the Setup page: "Devices".

Fundamental differences from data storage on the PC:

e |n contrast to storage on the PC, it is not necessary for the measured data to be saved in the imc STUDIO
database with the experiment.

e The measurement results are not displayed as a saved measurement in the Data Browser.

e Technically, there is an additional difference between data storage on the PC and data storage in the
device/network drive:

e With data storage on the PC, the operating program handles the data saving.
e Data storage on the network drive is administered by the measurement device.

This means it is no longer necessary for the operating software to be running during measurement.

Advantages:

e The operating program does not need to be running during the measurement.

e Data storage in a PC via the network thus now also works in Autostart and in Sleep/Resume modes (e.g.
imc BUSDAQ 7).

e Centralized data storage, independent of the experiment's storage location.
e Copying of the internal drives to the central data storage area following a measurement is omitted.
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Prerequisites:

e A device that supports network storage (see "Device overview@“)

e Sharing of a network drive with writing permissions
e Secure network

e Target system using the Server Message Block (SMB) (formerly known as: Common Internet File System
(CIFS)): LINUX, WIN2000 and Windows XP/Vista/7/8/10

Setting

The network drive is specified by means of the target PC's IP address and the name of the folder shared. The
network storage path must be stated in UNC notation (\\server\share\ - DNS or only IP address possible).

Device specific options - Device

Storage location Metwork drive -
Mebwork storage settings 1MyServerimeans; MylserMame; MyPassword %
Storage interval Metwork-storage path 1My Serverimeans =
Starage inkerval count Metwork-storage user name MylserMame *
Mebwork-storage password MyPassword

Dialog "Storage"
Network storage settings

Ensure that write access to the network storage path (clearance, "share") is possible with the specified user
name and password. If you did not protect the target system with a password, leave the field blank (WIN2000
and Windows XP/Vista/7/8/10 do not support this at present).

The measurement instrument creates a subfolder on the network drive for the data, which is composed of the
device's name and the experiment's name.

The "Waiting time [s]" refers to the maximum time available for mounting the network drive when preparing the
measurement.

w Example
Y

The following network path is selected (\\MyServer\means)

The device has the name: imcCronosPL_123368

The experiment has been saved under the name: Test1

When you start the measurement, the measurement results are saved to the following path:
\\MyServer\means\imcCronosPL_123368\Test1.

0 Note

If the target PC is not available, the system reports a WINSOCK error. This disables the device for approx. 5
minutes and can only be prematurely canceled by rebooting.
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9.7.4 Transfer and storage on the PC

Setting the storage options for the channels is performed on the Setup page: "Analog/digital channels" in the
dialog: "Data transfer".

Transfer to PC
The measured data are transferred to the PC if the option "Transfer to PC" is activated. During measurement,

you can also have the data displayed on the PC while being saved on the hard drive.

PC
===/ | Transfer to PC

Digplay, calculations of measured data
Available events lask - ﬁ
Circular buffer time 1 min -

| Save data
| Auto Filename -
Filename Channel_001.raw

File Format imc FAMOS -

Display and calculations of measured data

The measured data available for display on Panel pages and for calculations.

Save data

To activate data storage on the PC, set a check in the box for "Save data".

Storage location

The measurement files are saved in a defined folder structure together with the experiment. There are a variety
of available options for modifying the folder structure 3. Additionally, it is possible to personally adapt how
and where data are saved using the options P

After conclusion of the measurement, display the data thus saved e.g on Panel pages, or with imc FAMOS.

o Note

Make sure, that there is enough free memory on the selected drive for the expected measurement data.

Access via Windows Explorer

The menu item "Data (PC)" (1) causes the Windows-Explorer to start while indicating the memory location of
the measured data.

Ribbon View
Extra > Data (PC) (' =) Complete
Home > Data (PC) (=) Standard
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o» Reference See also

e Information on the options for display and storage of the measured data is presented in the channel:
"Storage Options - Settings for the Channels|a!".
o Information on display of the stored measurement data is presented in the chapter: "Panel ",

e Device hard disk, removable drive/ )

9.7.5 Events and circular buffer

Events

Events result from interruptions in the time plot of measured data, during which the measurement actually
continues to run, but no measurement data are recorded. This can occur either intentionally, due to multiple
triggering for example, or unintentionally due to a data overflow.

In order to be able to display multiple events together in one data set, a data set containing multiple Events is
generated, a so-called "Event-based data setusil".

Events in data storage

All events are always saved.
e As soon as multiple events can occur (activated multi-triggering), the channel becomes an event-based
data set.
o If multi-triggering is not activated or no triggering at all (e.g. connected with the BaseTrigger), then an
event-based data set will usually not be generated (the exception is a data overflow).

Special case: For storage of the measured data on the PC, each event can be saved to a separate file. (see Device
settings > "Storage 22" > "Save trigger events in individual files @“)

Events in visualization and for calculations

FL e Itis only possible to set the amount if the respective
=== /| TransFer to PC channel is not set for circular buffer memory, which
Dizplay, calculations of measured data means it is set to "Unlimited".
- L] e Note on analysis using imc FAMOS: If possible, use the
fvailable events last - | . .
measured data saved on the hard drive for analysis
Circular buffer time 1 min - purposes.

Parameter: Available events

Parameter Description
Available events With this setting, you determine whether all events (triggered events) can be displayed, or
(Display) only the last one.

e all: As soon as the setting is set to "all", the channel is an event-based data set.
E.g., it is possible in this way to display all events in one curve window.

e last: Only the last event is available for display or calculations (recommended).
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Circular buffer

Circular buffering in data storage

For data saving purposes, there is no circular buffer.

Circular buffering in visualization and for calculations

By default, the data for the display are saved on the PC in a circular buffer. By using the circular buffer memory,
it is possible to temporarily store the data in the higher speed ("rapid access") working memory (RAM).

PC e Recommendation: For the measured data (display and
calculations), use an activated circular memory buffer.
This transfers the data to the faster-working RAM
memory.

Available events last - ﬁ e The circular buffer duration set is also valid for
| Circular buffer fime L min | segmented channels such as the FFT. After the time
period set, the count of segments no longer increases,
since the first segments are deleted instead.

=== /| Transfer to PC

Dizplay, calculations of measured data

Parameter: Circular buffer time

Parameter Description

Circular buffer time on the  Here you set how long the maximum time segment is. When using this option, the required
PC memory is known from the beginning of the measurement.
(for display/calculation)

Deactivating circular buffering: If you enter "0", the circular buffer is deactivated and all
data are saved.

A Warning Deactivated circular buffer

This setting is absolutely not suitable for long-term measurements

Recommendation: For the measured data (display and calculations), use an activated circular memory
buffer. This transfers the data to the faster-working RAM memory.

9.7.6 Saving interval

Saving interval - What is it (for)?
Upon the elapse of a certain time interval, a running data set is closed and a new file created.

e A number of saving intervals is specified. This number times the duration of the interval equals the
maximum memory depth. When this number of intervals has been exceeded, the recordings of the oldest
respective intervals are deleted.

e The setting is valid for all of a device's channels.
Suppose that there is a power outage during a running measurement; there is no guarantee that the files are

closed properly. Therefore the last recorded experiment can not be evaluated. By setting a saving interval, you
determine the maximum possible data loss due to a system failure.

© 2023 imc Test & Measurement GmbH imc STUDIO 2023 - Manual, Doc. Rev.: 6.4 - 2023-12-12
Page 423



Storage options and directory structure Chapter 9

Activating interval data saving

To activate interval data saving, open the dialog: "Storage" on the Setup page: "Devices".

Q Storage E Synchronization @ Timeskark Measurement options

Experiment options [applies to all devices) E xperiment options [applies to all devices)
Save krigger events in individual files Save trigger events in individual files (PC)
Device specific options

Skorage location

Storage location Rermovable medium x C:hUsershPublici DocumentsiDBYStandar dProject\Experiment_0001

Storage inkerval @ 1h - Storage inkerval @ S min -
3

Storage inkerval count x Skorage interval count 1z b

Interval saving can be set for data storage on both the devices and on the PC separately.
e On the left side, you see the settings for the data storage on the devices 46]: The interval saving can be set
for each device separately @

e On the right side, you see the settings for storage on the PC: the storage interval set applies to all the
devices @

e The interval storage setting not for each channel separately!

o Note

e Activating the interval storage does not activate the storage for each channel separately.

e Activate additional data storagem on the PC or in the device for the channels desired!

Storage interval / Storage interval count

Parameter Description

Storage interval / Storage With these two parameters, you can limit the amount of data and number of files. In this
interval count way, it is possible to prevent complete exhaustion of available memory even during long-
term measurements.

Storage interval:

After this much time elapses, a new file is created for the duration of the next saving
interval.

Storage interval count:

Save the last x intervals sets the desired number of intervals. Once this number is reached,
the oldest interval is deleted.

Multiplying the count and the interval determines which measurement duration is available
after the measurement has been run.
Example:

Storage interval = 5 min, Storage interval count = 12. The measurement duration is set to
24 h.

This ensures that after one day (24 h) at least the last 60 min of the measurement are
available in intervals of a maximum of 5 min.
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0 Note Amount of data saving intervals

Once the measurement is concluded, you usually obtain one data saving interval more than your settings
specified. This ensures that at minimum the desired amount of data are available at the end of the
measurement.
e Example:
Measurement duration: 60 s; with intervals of 10 s; and an interval count of 3 -> result in 30 seconds
of expected data.
e Measurement start: 00:05
e The intervals are allocated as follows:
00:05 to 00:10 <- deleted
00:10 to 00:20 <- deleted
00:20 to 00:30 <- deleted
00:30 to 00:40
00:40 to 00:50
00:50 to 01:00
01:00 to 01:05
In order for at least 30 seconds to be available after the measurement ends, the last 4 intervals must
remain saved. In this example, that means 35 seconds of measured data. If the oldest interval were deleted,
then there would only be 25 seconds.
e Incomplete intervals can be avoided by means of a Timed start. By this means, start measurement
exactly at an interval boundary.
For technical reasons, with some data types, one extra interval is created. This mostly affects such
data types as matrices, histograms or TimeStampASCI| (TSA) data.
During the measurement the PC usually contains two extra saving intervals, since it is not yet possible to
access the current interval. As a result, in this case at least the desired data are always available for
display/analysis.

A Warning Measured data will be deleted

e When interval storage is active, all folders are deleted except for the specified number of intervals!

o |f you prepare or start a measurement, the number of existing measurement folders is reduced to the
number of storage intervals.

This also applies if the number of intervals is decreased.

e Only measurements which are not loaded are automatically deleted in this way. Any measurements
which are loaded are ignored. Thus, any measurements which are currently being viewed or analyzed on
the Panel are not automatically deleted.

In consequence, it may happen that more saved measurements remain in existence than were specified.
The measurements will only be automatically deleted if the particular measurement has been closed.

e The measurements can be deleted manually at any time via the context menu of the Data Browser.
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Why is the first interval shorter?

Answer: To achieve a standardization of interval folders on the PC and on the device, the first interval is cut
at the next interval.
Example:

e The measurement starts at 8:55:03, the saving interval has been set to 10 minutes.

e The first interval will be closed at the next whole-number 10 minute interval, that is 9:00:00. From
here it will be in steps of 10 minutes: 13:10:00, 13:20:00 etc.

opd Reference See also

See also:
e Pretriggers in conjunction with intervals@

9.7.6.1 Saving interval on the internal device storage medium

By means of the settings "Storage interval" and "Storage interval count", you specify a defined storage space. A
limited count produces the same data storage effect as circular buffer storage. Once the count specified has
been reached, the oldest data are deleted.

Special feature of circular buffer operation (limited count of data saving
intervals)

There is a special feature with Storage in the device if a defined interval count is set (not applicable if "all" is
set). If the free memory is already exhausted before the required folder count has been reached, the circular
buffer saving is performed with fewer intervals! However, this only happens if there are at least four intervals.

Implementing the circular buffer operation

e Aloop is used to test whether there are at least four measurement-folders in the current experiment
folder.

The oldest folder is deleted and a check is made of whether sufficient memory is now free.

If this is not the case, the process is repeated.

e As soon as sufficient memory is available, data recording continues.

If only three or fewer folders are left, data recording to the storage medium stops and the error message
"Disk full" is posted.
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Under what circumstances will circular buffer operation not work?

Answer:
1. If the storage medium is already full and a new experiment is to be created.
2. If a measurement is of indefinite length and no saving interval was set.

3. If the storage medium memory allotted to the current experiment is so little that it is exhausted before
at least four folders are saved. This is true even if the folders require different amounts of memory.

Why must there be at least four folders?
Answer:
1. For ring-operation, only the storage medium memory is used which was occupied by old folders
belonging to the same experiment, or which is still free.
As a rule: no data belonging to another experiment are deleted.
2. At all times, at least two closed folder containing readable data must exist.

3. In consequence, the current folder doesn't count, because it may not contain data. Then, if at least two
valid folder must exist when deletion occurs, three folders must be present before deletion. Together
with the current folder, that makes four folders necessary before deletion can take place!

0 Note

e The number of samples per saving interval may vary, especially for heavy data throughput. However no
sample will be lost.
e A concluded interval is denoted by the file "DirClosed|s17!".

9.7.7 RAM time duration - Outage of the network connection

Loss of the network connection between the PC and the device often causes measured data to be lost.

o Note Saving measured data in the device

Remedy: Save an extra copy of the measured data in the device. In this way, the measured data can be
compared and reconstructed.

The RAM buffer duration is a time interval reserved for each channel, for the duration of which the data are
stored in the measurement device's RAM. The longer this time interval is, the less likely data overflow is to occur
if the PC's connection to the measurement device is interrupted.

For example, if a faulty connection to the PC prevents the data from being transferred to the PC, data overflow
will occur after elapse of the RAM buffer duration set. A long duration is also necessary if you intend to switch
the internal data storage medium during the course of a measurement (Hot-Plug).

./ Example
o

Suppose the active channels have a RAM buffer duration of 10 s. If the PC doesn't retrieve any data from
the Ethernet-interface for 10 s, the buffer overflows, i.e. data to be transferred to the PC are lost. The
message "Data overflow" is posted.
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Behavior upon outage of the network connection

At regular intervals, imc STUDIO attempts to restore the connection with the device. If this is not possible, a
message is posted accordingly. Once the connection has been re-established, data acquisition on the individual
channels resumes. This happens on each channel separately and can thus lead to differing results, for instance, if

the RAM-buffer sizes are different.

Result

Possible causes

Data storage resumes seamlessly from the previously saved
data. The data are retrieved from the RAM; there is no loss of
data.

For example, if the RAM buffer is sufficiently large that
the data can be retained in the device.

A new "event" is generated (event-based data sets). The
RAM-buffer data are not retrieved. The measurement data
acquired during interruption of the network connection are
missing and are not saved.

In accordance with the applicable settings, either all events or
only the last event is displayed [a1) (the option does not apply
to data storage).

For instance, if a gap in the data is detected. A data
overflow, because the RAM-buffer duration was
exceeded.

A new measurement folder is created and has the extension
".002". The measurement data acquired during interruption
of the network connection are missing and are not saved.

E.g if the saved data can not be opened or if the data
type does not permit events.

o» Reference See also

e "Behavior upon Data Overflow%"
e "Avoidance of Data Overflow (7"

9.7.7.1 RAM time duration for imc DEVICEcore devices

The RAM memory available is distributed among the active channels. Thus, in an emergency the maximum

available memory is at the system's disposal.

How much memory space is available for the buffer depends on a variety of factors, such as the size of the
imc Online FAMOS source texts and other internal files. Thus it is not possible to specify exactly.

The possible amount of RAM buffer per channel depends on the channel count, the respective sampling rates,
the aggregate sampling rate and the data types, among other things.

0 Note RAM-buffer time and synchronization

RAM-buffer time settings have no effect on synchronization of imc DEVICEcore-devices. These settings only
need to be considered when using imc DEVICES-devices 429!,

o Reference Time-stamped data

Also observe the notes on the RAM buffer duration for channels with time-stamped (e.g. some fieldbus
channels), in the section: "Time-stamped channels - Setting the RAM-buffer duration 11",
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9.7.7.2 RAM time duration for imc DEVICES devices

Setting the RAM options for the channels is performed on the Setup page: "Analog/digital channels" in the
dialog: "Data transfer".

Device

Rt
|- — 2
“'rrm 7 .'L

===/ Save data
| ko Filename
Buffer time Filenarme Channel_001. Rt

30s - File Farmat imnc FAMOS b

A channel's RAM buffer volume is computed by multiplying sampling rate x buffer duration. For instance, a
channel sampled at 5 kHz for the recommended RAM buffer duration requires 10 s 5000 x 10 = 50,000 Samples.
When preparing for measurement, the system checks among other things whether there is enough free RAM
available for the requirements of all channels.

If error messages are posted during the preparation process, then reduce the number of active channels are the
buffer duration of individual channels, such as those which are not saved to the PC.

o» Reference Time-stamped data

Also observe the notes on the RAM buffer duration for channels with time-stamped (e.g. some fieldbus
channels), in the section: "Time-stamped channels - Setting the RAM-buffer duration 11ad".

Automatic adjustment of the RAM-buffer

When multiple high-sampling-rate channels are used, the RAM-buffer in the device may eventually become
insufficient. When the buffer size is fixed, the following error will often occur: "Insufficient memory in device!
Please observe the RAM buffer time of the channels and the number of triggers.".

By means of the setting "auto", the RAM buffer time is dynamically adjusted between 2 seconds and
10 seconds.

If one of the calculated buffer times falls below 2 s, the error message stated above also appears.

"auto" is the default setting. If the buffer is set to a fixed value, it is no longer adjusted automatically.

RAM-buffer time and synchronization

Absolutely synchronized recording of multiple channels, e.g. for computing power from a current signal and its
associated voltage signal, is ensured in one of the three following ways:
1. Select for the channels to be mathematically combined the same sampling interval and the same RAM
buffer time. Assign these channels to the same trigger.
2. Avoid multiple triggers and prepare the measurement before starting it, even if the configuration has not
been changed. To force a repeat preparation, select the Ribbon Setup-Control > Reconfigure.
3. Select a RAM buffer time resulting in a buffer volume less than 65,536. Example: 20 kHz sampling rate:
65,536 / 20,000 = 3.3 s. You can use the keyboard to enter this value in the input box next to the
suggested values.
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If none of these options was implemented, there may be a time offset between the channels. The cause for this
is as follows:
There are 2216 = 65,536 addresses available for a channel's RAM buffer. This means that for a RAM buffer

volume of up to 65,536 samples, each sample can be addressed individually. If a greater value results from
sampling rate x buffer time, the RAM buffer is organized in blocks.

w Example

A sampling rate of 10 kHz x 10 s buffer time results in 100,000 > 65,536 samples. Here, the RAM buffer must
be organized in 50,000 blocks of 2 samples apiece. This results in a tolerance in the addressing of magnitude
block size-1, in this example, 1 sample.

In rare cases, this tolerance can cause a time offset between two channels. The possible time offset is then
in the range between 0 and (block size-1) samples.
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9.7.8 Overview storage and display options

Analog, digital, or other equidistantly sampled or time-stamped channels (e.g
data-reduced channels)

0/1 = deactivated / activated

| ---=Option isignored

For display and calculation (with or without storage of measured data)

Multiple Circular |Circular buffer| Available events
triggering? buffer Time
unlimited -—-
No -
activated I any (3) ---
Yes unlimited Last / All (2)
activated | any (3, 4) Last (1)

Storage of measured data on the PC and on the device

Multiple Saved events Storage interval Storage interval count
triggering?
No --—- any (3) 1..norall
Yes All any (3) 1..norall

(1) For channels with multi-triggering, circular buffering pertains to the last trigger-event. The circular buffer memory

does NOT extend across multiple trigger-events! Only the last event is displayed.

(2) The default setting is: Display of the "last" event (also for channels with an unlimited trigger-event count). By this
means, overflow of memory during long measurements is to be avoided. Regardless of this setting, for the display in
the curve window, you can set the displayed events to "All/last/some".

(3) Thecircular buffer length and the number of saving intervals can take 'any' value in the framework of the storage
options for the PC used. The minimum storage size is 2 data samples.

(4) The buffer memory size is limited by the channel's trigger length. Since the amount of data on a trigger is limited,

more memory space would be useless.
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FFT or similar virtual channels

0/1 = deactivated / activated | --- = Option is ignored

SL = Segment length (length of the FFT or similar)

For display and calculation (with or without storage of measured data)

Multiple Circular |Circular buffer| Available events
triggering? buffer Time
No unlimited ---
activated I n*SL -
Yes unlimited Last / All (2)
activated | n*SL Last (1)

Storage of measured data on the PC and on the device

Multiple Saved events Storage interval Storage interval count
triggering?
No -—- any (3) 1..norall
Yes All any (3) 1..norall

(1) For channels with multi-triggering, circular buffering pertains to the last trigger-event. The circular buffer memory

does NOT extend across multiple trigger-events! Only the last event is displayed.

(2) The default setting is: Display of the "last" event (also for channels with an unlimited trigger-event count). By this
means, overflow of memory during long measurements is to be avoided. Regardless of this setting, for the display in
the curve window, you can set the displayed events to "All/last/some".

(3) Thecircular buffer length and the number of saving intervals can take 'any' value in the framework of the storage
options for the PC used. The minimum storage size is 2 data samples.

Matrix or histograms

0/1 = deactivated / activated

| ---=Option isignored

For display and calculation (With or without storage of measured data)

Multiple Circular |Circular buffer| Available events
triggering? buffer Time
unlimited -—-
No -
activated I - —
unlimited Last / All (2, 5)
Yes -
activated | --- Last (1, 5)

Storage of measured data on the PC and on the device

Multiple Saved events Storage interval Storage interval count
triggering?
No --—- any (3) 1..norall
Yes Alle (5) any (3) 1..norall

(1) For channels with multi-triggering, circular buffering pertains to the last trigger-event. The circular buffer memory

does NOT extend across multiple trigger-events! Only the last event is displayed.

(2) The default setting is: Display of the "last" event (also for channels with an unlimited trigger-event count). By this
means, overflow of memory during long measurements is to be avoided. Regardless of this setting, for the display in
the curve window, you can set the displayed events to "All/last/some".

(3) Thecircular buffer length and the number of saving intervals can take 'any' value in the framework of the storage
options for the PC used. The minimum storage size is 2 data samples.

(5) The calculations of matrices and histograms are based only on the data measured for the current trigger event.
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9.7.9 Data storage and directory structure

By default, the folders are named along with their date and time.

Timestamp - date time

\2021-06-12 17-01-30

\Channel_001.raw

\Channel_002.raw

\Channel_003.raw

\---.raw

\2021-06-16 14-01-30

\---.raw

\Starttime

\Filename.raw

The folder name is formed from:
e the start time, or
e the new interval's start time, or
e the point in time when data saving resumes after an interruption.

By means of the Data Browser, you are able to change a measurement's name at a later time. The folder name
automatically changes accordingly.

Modifying the data storage and folder structure

The folder structure can be modified using the following options:

Options Description
Save trigger events in Setup-page: "Devices", on the Each trigger firing can be saved to its own separate file.
individual files|34) dialog: "Data transfer" For this purpose, additional subfolders are created for

each trigger firing.

Customized storage Options: "General options" > On the PC-side, you can personally define your own
location for measurement "Storage location" storage location and folder structure. For the folder
datal4ss) designations, you can also use metadata.
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9.7.9.1 Save trigger events in individual files

The option: "Save trigger events in individual files 22" lets you set the system's data saving behavior with
triggered Events:

Not activated Activated

Every triggered event is saved to the same file. Each occurring trigger event is saved to a new file.

All events are always saved. As soon as multiple events can e For each trigger event, a separate folder is

occur (activated multi-triggering), the channel becomes an generated, in which the associated triggered
event-based data set (see "Data transfer > Available channel data are saved.

events| "), e Already while the measurement is still running, it is

possible to access data on events which have
already been completed.

\2021-06-12 17-01-30 \2021-06-12 17-01-30
\Channel_001.raw \BaseTrigger_0001\Channel_001.raw
\Channel_002.raw \Trigger_01_0001\Channel_002.raw
\Channel_003.raw \Trigger_01_0002\Channel_002.raw

\2021-06-16 14-01-30 —

\---.raw \Trigger_02_0001\Channel_003.raw
\Starttime (measurement number) \2021-06-16 14-01-30
\Filename.raw \BaseTrigger_0001\---.raw

\Starttime (measurement number)

\TriggerName_TriggerNumber\Filename.raw

With this setting active, the folder structure for the measured data may appear as shown below:

= v « 2017, » Trigger_. v "Trigger_M_00M" d... @

v Trigger in File [ Channel 007 raw

v 2017-07-1112-50-38
Trigger_07_00M
Trigger_01_0002
Trigger_07_0003
Trigger_07_0004
Trigger_02_00M
Trigger_02_0002
Trigger_02_0003
Trigger_02_0004
BaseTrigger_00M

o Note Selection in Data Browser

In order to display the measured data associated with the events, add the column "Event time 15" manually
in the Data Browser.
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e |t is necessary to be very careful when using this option. Inconvenient selection of trigger conditions may
cause the hard drive to quickly be filled with trigger folders.

e The time which the system needs to access data increases along with the number of folders.

e For this reason, regarding data storage in the device, when 1000 trigger folders accumulate, a new
measurement data folder is created. This does not apply to storage on the PC.

9.7.9.2 Customized storage location for measurement data

When data storage is activated, the measurement results are normally saved to the database in the Experiment-
folder.

According to the particular data storage settings, a Directory Structure | 4l is established in the Experiment-
folder.

It is possible for you to define your own data storage structure. The settings for this purpose are available at
options: "General options" > "Storage location measurement data 120",

Even if the measurement folder is changed within an experiment (e.g. by means of placeholders), all
measurements saved are listed in the Data Browser. On the hard drive, the measurements are located at a
variety of positions. In the Data Browser, they are all displayed together.

o

e When you change these settings, some data storage settings may no longer be used. The settings can be
used in conjunction with placeholders, but don't necessarily need to be.

e You define the structure's appearance. This may mean that the measurement results are always saved to
the same folder. In order to avoid data being overwritten, a post-fix is automatically appended.

e Ensure that you possess reading and writing privileges for the data storage drive.

Definition of terms

Term Description

Base path for The base directory path for storage of measured data represents the default filepath for
measurement data storage  experiments. In this folder, all measurements are saved (according to the structure specified
in "Folder naming").

Folder naming for This specifies the structure below the base path. For instance, folders are set up here
measurement data storage according to the settings for the directory structure (433,

Preview The preview provides an example of where the measurement would be saved according to
the current settings. Be aware that the preview is for demonstration purposes only and may
not reflect certain settings for the Verzeichnisstruktur.

Custom base path for measurement data storage
Default setting: <EXPERIMENT . PATH>
e Returns the Experiment-path. All measurement results are saved with the experiment.

If you specify a different folder, all measurement results are saved to this new folder and no longer according to
the Experiment-path.
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Examples - Custom base path

o Example 1

C:\Measurement\<EXPERIMENT .NAME>\Results

o Measurement results for the experiment: Experiment 0001 are saved as follows, for example:
C:\Measurement\Experiment_0001\Results\2013-01-01 08-00-00
C:\Measurement\Experiment_0001\Results\2013-01-01 09-00-00
C:\Measurement\Experiment_0001\Results\2013-01-01 10-00-00

o Example 2

C:\Measurement\<EXPERIMENT . NAME>

o Measurement results for the experiment: Experiment 0002 are saved as follows, for example:
C:\Measurement\Experiment_0002\2013-01-02 08-00-0
C:\Measurement\Experiment_0002\2013-01-02 09-00-00
C:\Measurement\Experiment_0002\2013-01-02 10-00-00

w Example 3
4

<EXPERIMENT . PATH>\Results

In a case where the database was moved to the following path:

c:\DB\

o Measurement results for the experiment: Experiment 0003 are saved as follows, for example:
C:\DB\StandardProject\Experiment_0003\Results\2022-01-03 08-00-00
C:\DB\StandardProject\Experiment_0003\Results\2022-01-03 09-00-00
C:\DB\StandardProject\Experiment_0003\Results\2022-01-03 10-00-00

Custom folder naming for measurement data storage

Default setting: \<STORAGE . FOLDERNAME >\
e Returns the experiment's data saving settings

If you specify a different folder naming, all measurement results will be save according to the specified folder
structure.

Useful placeholders for the folder naming:

® <STORAGE.FOLDERNAME>
Generates a folder from the data storage settings (e.g. 2022-01-01 08-00-00)
The result can change during a measurement, for instance when interval saving is activated. This
placeholders ensures that each measurement result is assigned its own folder.

® <STORAGE.MEASUREMENT>
Returns the data and time of the measurement start (e.g. 2022-01-01 08-00-00). The result remains
unchanged until the end of the measurement. By means of this placeholder, it is possible for instance to
assign each measurement its own permanent folder.

® <VARS.VALUE>
Returns a variable's value. The placeholder may serve as its own counter or as a metadatum representing
the module serial number for the path.

® <SETUP.SQL>
Returns the value of a cell in a Setup-page. This could be uses as, for instance, a metadatum representing
the module serial number for the path.
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Examples - Custom folder naming

In all examples, no custom folder naming for measurement data storage is used. This means that the
Experiment-folder is used.

Additionally, the database for all examples was moved to the following path: c:\DB\

w/ Example 1
o

\Results\<STORAGE . FOLDERNAME>\

e Measurement results for the experiment: Experiment_0004 are saved as follows, for example:
C:\DB\StandardProject\Experiment_0004\Results\2022-01-01 08-00-00
C:\DB\StandardProject\Experiment_0004\Results\2022-01-01 09-00-00
C:\DB\StandardProject\Experiment_0004\Results\2022-01-01 10-00-00

¢ In the Data Browser, the results are displayed as follows:
Results.2022-01-01 08-00-00
Results.2022-01-01 09-00-00
Results.2022-01-01 10-00-00

o Example 2

<STORAGE . MEASUREMENT>\<STORAGE . FOLDERNAME>\
Interval saving (1 min) is activated. After every three intervals the measurement is stopped.

o Measurement results for the experiment: Experiment 0005 are saved as follows, for example:
C:\DB\StandardProject\Experiment_0005\2022-01-02 08-00-00\2022-01-02 08-00-00
C:\DB\StandardProject\Experiment_0005\2022-01-02 08-00-00\2022-01-02 08-01-00
C:\DB\StandardProject\Experiment_0005\2022-01-02 08-00-00\2022-01-02 08-02-00
C:\DB\StandardProject\Experiment_0005\2022-01-05 08-00-00\2022-01-05 08-00-00
C:\DB\StandardProject\Experiment_0005\2022-01-05 08-00-00\2022-01-05 08-01-00
C:\DB\StandardProject\Experiment_0005\2022-01-05 08-00-00\2022-01-05 08-02-00
C:\DB\StandardProject\Experiment_0005\2022-01-10 08-00-00\2022-01-10 08-00-00
C:\DB\StandardProject\Experiment_0005\2022-01-10 08-00-00\2022-01-10 08-01-00
C:\DB\StandardProject\Experiment_0005\2022-01-10 08-00-00\2022-01-10 08-02-00

e |n the Data Browser the results are displayed as follows:
2022-01-02 08-00-00.2022-01-02 08-00-00
2022-01-02 08-00-00.2022-01-02 08-01-00
2022-01-02 08-00-00.2022-01-02 08-02-00
2022-01-05 08-00-00.2022-01-05 08-00-00
2022-01-05 08-00-00.2022-01-05 08-01-00
2022-01-05 08-00-00.2022-01-05 08-02-00
2022-01-10 08-00-00.2022-01-10 08-00-00
2022-01-10 08-00-00.2022-01-10 08-01-00
2022-01-10 08-00-00.2022-01-10 08-02-00
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w Example 3
4

\Object <SETUP.SQL ("SELECT TestPartNo FROM Project")>\Measurement
<VARS["Measurement No"].VALUE ("0")>\

The SETUP-placeholder returns the content of the column Test part number.
The VARS-placeholder returns the content of the variable Measurement No.

Attention: The user must ensure that the Setup column is filled and that the variable has a value, which is
raised automatically once per measurement.

e Measurement results for the experiment: Experiment_0006 are saved as follows, for example:
C:\DB\StandardProject\Experiment_0006\Object 12\Measurement 1
C:\DB\StandardProject\Experiment_0006\Object 12\Measurement 2
C:\DB\StandardProject\Experiment_0006\Object 12\Measurement 3
C:\DB\StandardProject\Experiment_0006\Object 13\Measurement 1
C:\DB\StandardProject\Experiment_0006\Object 14\Measurement 1

¢ In the Data Browser, the results are displayed as follows:
Object 12.Measurement 1
Object 12.Measurement 2
Object 12.Measurement 3
Object 13.Measurement 1
Object 14.Measurement 1

0 Note Point in time for determining target folder

The target folder is only determined once data which are to be saved arrive at the PC. Up until this point in
time, it is possible to control the folder path. E.g. by means of the Setup pages. When columns of this Setup
page are used to set the path (via <seTUP.soL>), the new values are observed.

Using the menu action: "Suspend/Resume data storage", data storage is interrupted/resumed. Upon the
start of the resumed storage, the target folder is also determined again from the beginning.

This means you can change the target folder during the measurement.

& rrQ

Why not use a <SYSTEM.*> placeholder?
Answer: The <sTORAGE . *>-placeholders should be used here instead of the <sysTEm. *>-placeholder. The
<STORAGE. *>-placeholders are resolved once and then apply to all devices. The <sysTem. *>-placeholders
are resolved anew each time. This means that they are resolved again for each device and in consequence
that may lead to a different folder for each device.

The results of previous measurements are deleted although their origin is a different experiment
Answer: If you have activated interval-saving, it doesn't matter where the measurement results located in
the target folder come from.
If the specified amount has been reached, older measurement results are deleted.
This can also happen when different PCs use the same measurement data folder and the same experiment
name.
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9.7.10 Controlling data storage
9.7.10.1 Targeted data saving, or saving subsequent to measurement

In addition to the optional automatic data saving, you can also perform targeted saving of the data currently in
the PC (Current measurement) either during or subsequent to the measurement.

Targeted saving of the current measurement is only possible until a new measurement has been prepared or
started!

In order to save the measured data in this way, select the ribbon item "Save current data / Export current data".

Ribbon View
Project > Save current Data ( c.g) Complete
Home > Save current Data ( ﬁ,]) Standard
Ribbon View
Project > Export current Data ( c.g) Complete

o Note

No single values can be saved in this way. These include, for instance, Display variables.

Be aware that with this function, only such variables are saved, which are found in the Data Browser under
Current measurement. For these variables, a circular buffer memory is usually activated, so that not all
results since the measurement start are available.

For device-variables, therefore, the Data Transfer Settings /sl are applicable. The storage type: "Display,
calculation of measured data" is used.

Save current data

Using "Save current data", the measured data are saved in the database. If additionally the saving of measured
data was activated, the results of data saving and of targeted saving are located in parallel next to each other.

When the button is clicked, a dialog appears in which the folder name can be entered. The folder is created and
whatever measurement results are already available at the time are saved.

The file format used for saving is ".dat". Conversion of the measured data to other formats is possible by means
of "Export current data" or by means of the imc Format Converter.

Saved measurement data are secure

Any measured data which are already saved cannot be overwritten by the menu action "Save current data". If a
repeat attempt is made to perform "Save" to an existing file, the system refuses to perform this action. It is also
not possible to perform in conjunction with measured data belonging to a continually saved measurement.

Export current data

When the button is clicked, a folder selection dialog appears, in which the target folder can be selected. The
measurement results available up to that point in time are saved there.

The files are exported in the configured file formats: "Options" > "Save current data" > "Variable exgort@".
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Options

In the Options @, it is possible to configure how the data saving works.
¢ Folder name / Path

Here, a folder can be specified or a path entered, in which to save the variables. It is a preferable choice to
use placeholders such as SYSTEM. TIME, so that the path can vary. Otherwise, the results will always be
overwritten. In this way, you can also integrate the metadata into the folder path.
Path: You can pre-define the data storage path in which the data storage dialog is to launch. If the folder
doesn't exist, it is created temporarily. But if you don't save the files in it, the folder is deleted once the
dialog is closed. However this only happens when it had been created by this method and if it is really
empty.

Show dialog
The dialog for entering the folder name / path can be deactivated. The condition for this is: the option
"Folder name / Path" has been filled in.

Save to one file per file format (Save all in a single file)
If this option is activated, all variables are saved to a single (multi-channel) file. The file name can be
specified. The file format for the file does not need to be specified. However, if no file name is specified,
all variables are automatically saved to the file data.dat. Furthermore, for each file format a separate file
is created.
If the option is not activated, each variable is saved in a separate file.

Overwrite existing files without confirmation prompt
(For export only) - If this option is activated, files having the same name in the destination folder will be
overwritten without a confirmation prompt. This option is useful for automated routines.

Mapping instruction
If desired, you can provide you own personal mapping instruction according to which to determine the
channel type selection.

9.7.10.2 Suspend and resume data storage

If the saving of measured data is activated E(ﬁ, then you are able to govern the data storage during the running
measurement. You can interrupt (suspend) data storage and resume it again at a later time.

Ribbon View

Home > Suspend data storage (| |) all

Setup-Control > Suspend data storage (| | ) Complete

Home > Resume data storage ( ') all

Setup-Control > Resume data storage ( f) Complete
Effect

If you suspend data storage, the files are closed and appear in the Data Browser (as if the measurement had
been concluded). Any more data which arrive or are calculated subsequently are not saved.

When you resume data storage, then new files are created in a new measurement folder (as if the
measurement had just been started). Any data arriving before "resumption of data saving" are not saved.

This function is designed for interrupting data saving for longer periods of time. Please do not use it to make
"cuts" of data records (concluding one measurement folder and immediately beginning a new one).
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0 Note

e Data storage con only be controlled if it was previously activated.

e This suspension/resumption of data storage is not synchronized across the devices! Thus, the respective
data excerpt boundary points of different devices/channels may differ by a few measurement points.

Scope

These actions apply to all devices and to the PC. No separation is possible. Any additional components which
return data to be saved (such as 3rd-party devices) are also affected.

0 Note Video-files are not affected

The saving of Video files is not affected by this function. Video files are always recorded.

o Reference Data storage state after preparation

Using the option "Data storage state after preparation”, you can control the function's state. E.g. it is
possible to make data storage generally active following "Preparation".

See the option: "Setup" > "General" > "Data storage state after preparation P

9.7.10.3 Close folder - imc Online FAMOS function CloseSavelnterval

If imc Online FAMOS is set to control commands, you'll find the function CloseSaveInterval in group system.

That command is closing the current folder of measurement data and create the next folder. The function is
executed with a delay, that depend on the load of the device.

9.7.11 Information and tips
9.7.11.1 The last measurement

In many cases, various reports are composed and analysis procedures as well as other actions are performed
based on the data from the last measurement conducted. Many of these actions are performed automatically. In
order for this to be possible, these actions must be able to recognize the "Last measurement".

Toward this end, there are various approaches.

1. You can select the measurement in the Data Browser, which assigns a measurement number to it (this
happens automatically). There are many places in which you can access a measurement by this
measurement number. This makes automated accessing of all measurements possible, including of the
last measurement.

2. Invarious commands and actions, you are able to select whether you wish to access the "Last
measurement". Internally, a record is stored of which measurement was last (recommended).
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What data becomes the "last measurement"?
e A measurement folder closed by, for instance:
e conclusion of a measurement
e conclusion of an interval
e saving of measurement data concluded due to interruption.

e Data saving by means of the menu item "Save current Data": The system considers this a measurement and
it can become the "Last Measurement".

o Notes

Each measurement folder represents a measurement

The last measurement is always only "one" folder. Thus for example, when interval data saving is activated,

each interval is a separate measurement. It is always the last interval concluded which is considered the last
measurement.

How long is the info stored?

The path to the measurement remains known to the system even when the experiment is re-loaded. When
the last measurement is deleted, the measurement performed right before it becomes the "Last
Measurement".

There are a variety of ways to access the last measurement:
e Placeholders|7: e.g. <XMEASUREMENTS["MEASUREMENT#LAST"].PATH>
e "imc FAMOS-command lrrg" (data source)

e "Set Measurement Numberhzs"-command

Does imc STUDIO contain information once a measurement has been concluded?

Upon conclusion of a measurement (or, if applicable, of an interval), the "MeasurementFolder_Closed"-event is

triggered. This event is found among the Sequencer-events esdl. After this event, you are able to run various
commands.

Special cases:

e Measurement data folders created by different methods: In the Data Browser, only such folders are
considered the "Last Measurement" if they were genuinely created by running a measurement. Whenever
folders are created in a different way, e.g. imc FAMOS-events or by means of Scripting, etc., they are not
treated as the "Last Measurement".

e Subsequent adding of files: When imc FAMOS-results are saved to an already existing measurement, this
does not count as a "new" "Last Measurement".

9.7.11.2 Incomplete measurement files

Measurement files being written during the measurement process are not complete and can neither be deleted
or copied. If either of the options "Saving interval" or "Save trigger events in individual files" is used, it is possible
to access the data even during a running measurement. However, this only applies to data from completed
events. The current interval or trigger event is subject to the same limitation.

For storage in device: Once all files have been concluded, the system creates an additional file "DirClosed| 41" As
soon as it is present, you have reliable access to the measured data.
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9.8 Device hard disk, removable drive

This section describes how to handle the storage media of the imc measurement devices and how to use them
with imc STUDIO.

For saving measured data, some devices support an internal storage medium. Depending on the device type, the
storage medium could be, for example, a removable drive or a hard drive (see "Device overview@"). Card-Bus
interface are not recommended.

The storage media are exclusively for data acquisition with imc STUDIO.

Storage media with verified performance can be purchased as accessories from imc. Hard drives are ordered
with the device and can only be installed subsequently by imc.

For devices of firmware groups A and B (see "Device overview@“), a distinction is made between how the
storage media are to be handled.

e For devices of the firmware group B (imc DEVICEcore)m

e For devices of the firmware group A (imc DEVICES) [ )

9.8.1 For devices of the firmware group B (imc DEVICEcore)

Swapping the storage medium

Pressing the button signalizes to the system that you intend to remove the storage medium. Once this is done,
the device stops access to the storage medium. If you were to remove the drive without prior announcement, it
could produce defective clusters. If the storage medium is removed while a measurement is in progress, the data
records are not completed. Therefore, always proceed as follows when swapping the storage medium:
1. Important! Before removing the storage medium from the measurement device, first announce the
procedure to the system by pushing the button, in order to avoid damage to the storage medium.
2. Once the LED blinks, remove the storage medium.
3. Insert the new storage medium. Devices indicate by a short flash that the new drive has been successfully
recognized.

Hot-Plug (exchanging the storage medium during a measurement)

It's possible to exchange the storage medium during a running measurement. This makes it possible to carry out
a measurement without a PC practically without any limitations.

While swapping the storage medium during a running measurement, the data are stored in the measurement
device's internal memory. If you complete the process within the specified RAM buffer duration, this is certain to
work without any loss of data (see section "RAM buffer time @“). Note that not only the time for the swap must
be buffered, but that the buffered data must also be transferred to the new disk once the swap has been
completed.

Swapping the storage medium
1. Important! Before removing the storage medium from the measurement device, first announce the
procedure to the system by pushing the button, in order to avoid data loss and damage to the storage
medium. The LED will shine continuously in green.

2. Once the device is ready for removal of the storage medium, the LED blinks.
3. Remove the already full storage medium.
4. No announcement is necessary for inserting a storage medium.
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Errors in accessing the storage medium

Errors can have the following causes, among others:
e The data rate is too high, the storage medium can't keep up and data overflow results.
e The storage medium is full.

If the PC is connected to the measuring device, imc STUDIO documents the error with a message in the
Logbook.

9.8.1.1 Storage media

Storage media Description

SSD (Internal hard disk) Applicable to devices having a hard drive (see "Device overview|r!").

e SSD hard drives can only be formatted in the device.

e The specified operating temperature range of the media is relevant.

microSD Concerning devices with microSD slot (see "Device overview!1s7!").

e Only microSD storage media verified by imc should be used, as these have been
specially qualified by us for high data rate of 5 MS/s.

e The specified operating temperature range of the media is relevant.

9.8.1.2 Data transfer

The storage medium can be accessed directly via Windows Explorer. Alternatively, the storage medium can be
inserted into a card reader on the PC (suitable for large amounts of data due to faster transfer).

Do not use force to insert or remove the device storage medium.

Access via Windows Explorer

The menu item "Data (Device)" (1) causes the Windows-Explorer to start while indicating the device selected.

Ribbon View
Extra > Data (Device) () Complete
Home > Data (Device) (1 #1) Standard

Using this menu item, a separate Windows-Explorer is opened for each device, providing direct access to the
internal memory.

For the purpose of accessing the tool, it is necessary to log in. The factory default settings are:

e User: "imc
e Password: device serial number

0 Note Manual entry

The device is called by reference to either its IP address or its internal name. The device's name is
constructed as follows: "imcDev" + SerialNumber; e.g.

\\imcDev4120110
\\10.0.12.70
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9.8.1.3 Formatting

The data volume (microSD) can not be formatted in the device.
For this purpose, please use an appropriate tool. Such a tool is provided on the installation medium for
imc STUDIO in the folder "Tools\RemoveableDriveFormatter":
e "rufus-4.1p.exe"
This program can be used for the purpose of formatting the data volume.
Make the following settings for the data volume:
e Boot selection: "Not bootable"
e Partition scheme: "MBR"
o File system: "FAT32"
o Cluster size: "16 kilobytes"

Drive Properties

Device

MO_LABEL (E:) [256 GE] ~
Boot selection

Mon bootahle v & SELECT
Partition scherne Target system

KEBR ~ BIOS ar UEFI ~

w Show advanced drive properties

Format Options

Wolume label

| 256 GB
File system Cluster size
F&T32 ~ 16 kilobytes ~

w Show advanced format options

Status

REALD

@ O = START CLOSE

Settings required for formatting by means of Rufus 4.1

9.8.1.4 Known issues and limitations

The file system becomes slower and slower.
Creating more than 1000 folders is to be avoided, since this significantly slows down the file system.
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9.8.2 For devices of the firmware group A (imc DEVICES)

Swapping the storage medium

Pressing the button signalizes to the system that you intend to remove the storage medium. Once this is done,
the device stops access to the storage medium. If you were to remove the drive without prior announcement, it
could produce defective clusters. If the storage medium is removed while a measurement is in progress, the data
records are not completed. Therefore, always proceed as follows when swapping the storage medium:
1. Important! Before removing the storage medium from the measurement device, first announce the
procedure to the system by pushing the button, in order to avoid damage to the storage medium.
2. Once the LED blinks, remove the storage medium.
3. Insert the new storage medium. Devices indicate by a short flash that the new drive has been successfully
recognized.

Hot-Plug (exchanging the storage medium during a measurement)

It's possible to exchange the storage medium during a running measurement. This makes it possible to carry out
a measurement without a PC practically without any limitations. It is only necessary to check the amount of
memory available using imc Online FAMOS. To do this, use the function DiskFreeSpace belonging to the group
"System". You can set an LED, for instance, or a digital output or a beeper to be activated when less than the
minimum amount remains. One convenient solution would be to have a readout of the remaining space
outputted by a display variable, which would indicate by a display on the device how the remaining memory
decreases.

While swapping the storage medium during a running measurement, the data are stored in the measurement
device's internal memory. If you complete the process within the specified RAM buffer duration, this is certain to
work without any loss of data (see section "RAM buffer time @“). Note that not only the time for the swap must
be buffered, but that the buffered data must also be transferred to the new disk once the swap has been
completed.

Swapping the storage medium
1. Important! Before removing the storage medium from the measurement device, first announce the
procedure to the system by pushing the button, in order to avoid data loss and damage to the storage
medium. The LED will shine continuously in green.
2. Once the device is ready for removal of the storage medium, the LED blinks.
3. Remove the already full storage medium.
4. No announcement is necessary for inserting a storage medium.

Errors in accessing the storage medium

Errors can have the following causes, among others:
e The data rate is too high, the storage medium can't keep up and data overflow results.
e The storage medium is full.

The device signalizes any error by flashing this LED. Its further responses depend on whether or not the device is
connected to the PC.

e If no PCis connected, for instance in cases involving automatic self-start capability, the button lights
continuously. At the end of an experiment, always check for this if measurements are taken without PC
aid.

e If the PCis connected to the measuring device, imc STUDIO documents the error with an message in the
Logbook and switches the LED off. Any one-time data overflow only shows up in the Logbook, since the
LED is reset afterwards. If data overflow occurs repeatedly, The LED is activated again, the PC records the
message again, and as a result the LED blinks intermittently.
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9.8.2.1 Memory volumes

Storage media larger than 16 GB are possible (see "Device Overview@"), but see the notes on the use of the
storage media |75 When the formatting is FAT32, the maximum address space is 8.8 TB.

9.8.2.2 Storage media

Storage media Description

CF Cards (Compact Flash) For devices of group A4 and A5|1s7):

The device group exclusively uses CF cards for storage medium.

USB Storage Medium Concerning devices with USB (see "Device overviewh—s%"). Memory sticks or external hard
drives can be connected at this terminal.

e Always set only one storage medium unit! Devices belonging to group A6| 187 have
two USB terminals and a slot for the ExpressCard. However, the device can use only
one data storage medium. The system determines which one it is upon activation, and
there is no fixed order of precedence among the media. For this reason, delete any
which you do not wish to use for the measurement before switching the device on.

e With USB, the Hot-PIugmﬁ functionality is available. Make sure that sufficient time is
available for swapping the storage medium. How much time is required for de-
registering and re-registering with the system depends on the particular storage
medium and on the number of channels. As an orientation value, we recommend at
least 30 s, even for simple configurations!

Do not use USB hard drives with external power supply

Please do not use any USB hard drive which has an external power supply.
Such a drive may not be connected at the imc USB-port. Otherwise, when
the measurement device is powered down, the imc USB-port's current
limiting mechanism may be destroyed.

ExpressCard Applicable to devices having ExpressCard slot (see "Device overview%").

e Remove any connected USB storage medium! Devices belonging to group A6 1871 have
two USB terminals and a slot for the ExpressCard. However, the device can use only
one data storage medium. The system determines which one it is upon activation, and
there is no fixed order of precedence among the media. For this reason, delete any
which you do not wish to use for the measurement before switching the device on.

e With ExpressCards, the Hot-PIug% functionality is available.

CFast Concerning devices with CFast slot (see "Device overviewﬁs%").

e Remove a connected USB storage medium! The device can use only one data storage
medium. The system determines which one it is upon activation, and there is no fixed
order of precedence among the media. For this reason, delete any which you do not
wish to use for the measurement before switching the device on.

e With CFast cards, the Hotplug% functionality is available.

SSD Applicable to devices having a hard drive (see "Device overview@").

e With SSD hard drives, Hot-PIug% is not possible! If the SSD is used in a frame for
removable data carrier, it can be exchanged while the device is deactivated.

e SSD hard drives appear in the device software as a hard drive and an be read out via
the Exglorer-shell%.

e Due to the formatting, the content of the SSD in the PC is not displayed when the SSD
is connected directly in the PC. SSD hard drives can only be formatted in the device [ 452,

¢ |n addition to the SSD, a CF/CFAST-card can be inserted in the measurement device
and used alternatively.
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9.8.2.3 Data transfer

The internal storage medium can be accessed directly via Windows Explorer. Alternatively, the storage medium
can be inserted into a card reader on the PC (suitable for large amounts of data due to faster transfer).

“ arning

e Do not use force to insert or remove the device storage medium.

e During a running measurement having a high sampling rate, you should never try to access the storage
medium in the device using the Windows Explorer shell. Otherwise, this additional burden could cause a
data overflow.

0 Note

A tip on interval saving: Supposing the system's power supply suffers an outage during a measurement, it
would not be possible to guarantee that the data file on the storage medium is terminated properly. This
may lead to a failure to record the last measurement taken. Saving at intervals is a way to reduce this risk
(see section "Saving lnterval@").

Access via Windows Explorer

The menu item "Data (Device)" (1u1) causes the Windows-Explorer to start while indicating the device selected.

Ribbon View
Extra > Data (Device) (| @1) Complete
Home > Data (Device) (L) Standard

Access via "imc Systems" - an Explorer shell extension

While installing the operating software, if the option "Extension for Windows-
Exglorergﬁ" is activated, you are able to copy, display or delete the files of

= Local Disk (C

£ Network measured data saved within the device (e.g. on the removable storage
[EF Contral Panel medium). The method of doing this is the familiar one under Windows.
&) Recycle Bin This function is independent of the device software. As well, selection of the
¥ 8 iMC Systemns de]:/ices in the tree diagram is independent of the device list in the operating
software.

W Devices
In order to get access to your device's storage medium, you must first add it

to the tree diagram (see "imc Systems - Adding a device @"). Subsequently,
v ﬂ Fermoveahle disk you are able to navigate to the desired data in the storage medium and thus
to work with them.

v wa T_126675_C5 70081

) Experirnent_001

) Experirnent_002
wowa T 126679_C5_7008_1

E Rermoweable disk
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9.8.2.3.1 imc Systems - Adding a device (Add)
Even if you have already been connected with the device by means of the imc STUDIO software, it is still not
listed in the Explorer. It's possible to measure with one device while copying data from another.

e Click on "Devices" under "imc Systems" to highlight that entry.

e Open the context menu over the "Devices"-area and select "Add".

The "Add device interface" dialog appears:

Add device interface
Mame Serial-no Type &
D B_140786_CRFx_400 140786 imc CROMOSFlex
(] B_140787_CRFx_400 140757 irnc CRONCOSFlex
(] B_140789_CRF%_400 140759 irnc CROMNOSFex
(] B_140790_CRF%_400 140790 irnc CRONCSFlex
[] B_140791_CRF¥_400 140791 irnc CRONCOSFlex
|:| B_140792_CRFx_400 140792 imc CROMOSFlex:
(] B_140883_C5_4108 140883 irnc C series v
Mebwork search User-defined ... Cancel
Add Device interface
Search for devices Description
Network search "Network search" causes the system to search the network for any suitable devices. How

long this will take depends on how many devices are connected and on the network type.
Ultimately, the devices found are listed.

Select your measurement device and confirm your selection with "OK". The measurement
device is then available.

User-defined In a structured network (network with routers, Internet, ...), imc devices could not be
integrated by means of a network search. With the knowledge of the IP address or of the
domain name (DNS name), it is now possible to integrate a device into the list.

o» Reference

More information is presented in the section: "Setting Up - Connect the device"
e General: "Device connection via LAN| ss 1"

e "Connection via a direct address! ss "

9.8.2.3.2 FTP access

It is also possible to access the device's internal data via FTP, as well as to transfer data. Other goals are to
change the configuration of devices via FTP and to restart the device for measurement with the altered
configuration. Application areas include test drives, where there is no way to connect the devices directly with
the device software. The Diskstart/Autostart capabilities are applied and enhanced. For this purpose, the device
is usually configured for autostart. Upon activation, the configuration is loaded and the measurement, as well as
data transmission, starts automatically.
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Start the explorer and enter "ftp://" and the IP address of the device:

314 =008 S
Hame Share Wiew 0
< v A [P fpr10.011.86/ 1o -

intern pemes
2 items S

o Note

e |n general it is a read only operation. If you intend to delete files via FTP, you have to add "imc@"
between "ftp://" and the IP address:

Example: ftp://imc@10.0.10.219

e Furthermore, a password can be assigned to protect access via FTP. This password is entered into the
device properties| 222l

o s

The following limitations apply when accessing the storage media in a device via an FTP-client:
e The device can't delete folders, accessed by a FTP-client.

e |t is not possible to replace the storage medium during measurement (Hot-Plug).

9.8.2.4 Partition and file system

Fundamentals of FAT16/FAT32

Before using a data storage medium, it should be formatted and maybe also partitioned. The devices support
both FAT32 and FAT16 (maximum 2 GB) as file systems.

o Note

Regular formatting is recommended

Take every opportunity to format the storage medium. In this way, any damaged media are recognized in
time and repaired if necessary. A damaged file system may cause data loss or to failure of the
measurement system to start up correctly.

To avoid data loss, begin by saving all necessary datal

Using a storage medium in different kinds of device
There are no known limitations. However, formatting is always recommended when changing, as a
precaution against data loss.

Additional notes

e To select the appropriate file system for the respective application, observe the notes on the data rate
and on "Avoidance of Data Overflow! s!".

e No limitations regarding the currently available storage medium volumes are known.
e The maximum filesize is 2 GB. In case a signal would exceed that limit, use interval saving@.
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o» Reference General limitations of the file systems

Please be aware of the general restrictions pertaining to the respective file system. Information on this
topic is presented, among other places, at the Help and Supportarea on the Microsoft homepage.
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9.8.2.4.1 Formatting

The formatting can be performed directly in the PC's hard drive by the Windows operating system, or in the
device using the Explorer shell.

o Note Recommendation

imc recommends formatting in the device: In comparison to formatting by Windows, this provides higher
data writing rates for high-speed channels.

Only one(!) partition may be created. Multiple partitions may cause the measuring device not to recognize
the storage medium.

A Warning Please back up the data first

Formatting causes all data on the storage medium to be deleted. Before performing the formatting, ensure
that all data have been saved on a different storage medium.

o Note Cluster size - Avoidance of Data Overflow

The size and number of assignment units (clusters) and thus also the file system@ used have a substantial
effect on the storage medium's speed! Small clusters can dramatically reduce the speed! If high data rates
are required, it is normally recommended to have a size of 8 kB/cluster.

The optimum size of the clusters must be determined for each storage medium separately. For all of them,
the following applies:
e Few channels having a high data rate
If a few channels having a high data rate are being recorded, then large clusters on the data carrier
provide better advantage. Formatting with FAT32 on the PC and drive sizes < 8 GB creates
disadvantageously small clusters, which in conjunction with the full aggregate sampling rate can lead
to a data overflow.
Whenever using cards of up to 8 GB, always use the formatting by the device.
In the device, cards larger than 512 MB are formatted with 8 kByte clusters and cards larger than
4 GB are formatted with 16 kByte clusters. Cards of up to 1 GB can alternatively be formatted by the
PC with FAT16. With cards of 16 GB onward, there is no difference whether the formatting is done in
the PC or in the device.
¢ Very many channels with a low data rate
If hundreds of channels having a low data rate (e.g. CAN channels) are saved, the exact opposite is
rue. Here, small clusters are an advantage. This means that drives with up to 8 GB should in such
cases be formatted in the PC with FAT32.

Formatting in the device (Recommended)

For formatting in the device, navigate via the Explorer shell "imc sttemsm

a R le Bi
&) hecycle Bin " to the desired device.

¥ e [ st . . " . .
ImE Sy sems There, open the properties of the drive: context menu > "Properties" (not via
v i Devices the Navigation pane in the Explorer).
Vo T e67E_Ch 70081 Go to the Property dialog under the tab: "Tools".

.= .
[ Removeable disk Start the formatting by clicking on "Format now!".
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The device performs the formatting according to the following rule:

Drive size Cluster size File system
<=512 MB 2 kB FAT16
<= 4GB 8 kB FAT32
> 4GB 16 kB FAT32

o Note

Formatting the storage medium is not allowed if an experiment whose data are to be saved internally has
just been prepared.

Formatting using the Windows-Explorer

To perform formatting of a storage medium via the Windows-Explorer E&,
navigate to the desired storage medium. Run the formatting by means of the

= Local Disk (C)

= DD R Drive (D) context menu, for example.
v = Removable Disk (£ Select one of the following two file systems: "FAT32" or "FAT" ("FAT16").
Experiment_001 The file system "FAT32" is designed for media larger than 32 MB. Under no
Experirment_002 circumstances can smaller media can be formatted to "FAT32". With

"FAT32", Windows generates 4 kByte clusters when the drive size is up to
8 GB, which is inconvenient for high-speed writing rates.

SSD hard drives are inherently formatted with Ext2 and for that reason can not be formatted directly in the PC,
but only in the M@.
However the Ext2 format offers these advantages:

e Mistaken duplicate occupation of individual clusters is not possible.

e Integration into the operating system is accomplished much more quickly than with FAT32.

e Higher writing output than with FAT32.

9.8.2.4.2 Possible problems

Due to the limitations discussed previously, the following problems can occur:
e |tis possible that the increasing number of folders/ s slows down the saving process in a way that a loss of
data can't be avoided.
e With a storage medium formatted by Windows to FAT32 @, data overflow can occur if a high aggregate
sampling rate is generated by a few high-speed channels.
e With a storage medium formatted in the device @, data overflow can occur if a high aggregate sampling
rate is generated by very many low-speed channels.

Other limitations are presented here [ asa).
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9.8.2.5 Known issues and limitations

If the memory card can not be read under Windows:

The memory cards must first be partitioned (formatted) under Windows. Windows automatically generates
the correct partitioning information. Subsequently, the memory card should be formatted again in the
device.

When in doubt, please contact our tech suggortm.

The system won't recognize the data storage drive.
Answer 1: Devices support FAT32 [ 450,

Answer 2: If there are two storage media simultaneously plugged into your device, only one media will be
detected (e.g. USB and CFast). Only the first plugged media will be detected.

The file system becomes slower and slower.
Creating more than 1000 folders is to be avoided, since this significantly slows down the file system.

9.9 Measurement types
9.9.1 Temperature measurement

Two methods are available for measuring temperature. Measurement using a PT100 requires a constant current,
e.g. of 250 pA to flow through the sensor. The temperature-dependent resistance causes a voltage drop which is
correlated to a temperature according to a characteristic curve.

When measuring with thermocouples, the temperature is determined via the series of voltages of different
alloys. The sensor generates a temperature-dependent voltage which is relative to the terminal point on the
plug. To find the absolute temperature, the temperature of the terminal point must be known. This is
determined with a PT1000 directly in the terminal plug and requires a special plug type.

The measured voltage is converted into the displayed temperature value according to the characteristics of the
temperature scale IPTS-68.

o Note Making settings with imc software

A temperature measurement is a voltage measurement whose measured values are converted to physical
temperature values by reference to a characteristic curve. The characteristic curve is selected using the
"Correction" parameter on the " Measurement mode" tab. Amplifiers which enable bridge measurement,
must first be set to the "Voltage" measurement mode in order for the temperature characteristics curves to
be available for selection.
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9.9.1.1 Thermocouples as per DIN and IEC

The following standards apply for thermocouples, in terms of their thermoelectric voltage and tolerances:

Thermocouple Symbol

max. temp.

defined up to (+)

(-)

DIN IEC 584-1 (2014-07)

Iron-constantan (Fe-CuNi) J 750°C 1200°C black white
Copper-constantan (Cu-CuNi) T 350°C 400°C brown white
Nickel-chromium-Nickel (NiCr-Ni) K 1200°C 1370°C green white
Nickel-chromium-constantan (NiCr-CuNi) E 900°C 1000°C violet white
Nicrosil-Nisil (NiCrSi-NiSi) N 1200°C 1300°C red orange
Platinum-Rhodium-platinum (Pt10Rh-Pt) S 1600°C 1760°C orange white
Platinum-Rhodium-platinum (Pt13Rh-Pt) R 1600°C 1760°C orange white
Platinum-Rhodium-platinum (Pt30Rh-Pt6Rh) B 1700°C 1820°C n.a. n.a.
DIN 43710

Iron-constantan (Fe-CuNi) L 600°C 900°C red blue
Copper-constantan (Cu-CuNi) U 900°C 600°C red brown

If the thermo-wires have no identifying markings, the following distinguishing characteristics can help:

e Fe-CuNi: Plus-pole is magnetic

e Cu-CuN:i: Plus-pole is copper-colored
e NiCr-Ni: Minus-pole is magnetic

e PtRh-Pt: Minus-pole is softer

The color-coding of compensating leads is stipulated by DIN 43713. For components conforming to IEC 60584
The plus-pole is the same color as the shell; the minus-pole is white.

9.9.1.2 PT100 (RTD) - measurement

RTD (PT100) sensors can be directly connected in 4-wire-configuration. An additional reference current source

feeds a chain of up to 4 sensors in series.

With the imc Thermo plug, the connection terminals are already wired in such a way that this reference current

loop is closed.

o Note

If fewer than 4 PT100 units are connected, the current-loop must be completed by a wire jumper from the

"last" RTD to -14.

If you dispense with the "support terminals" (xI1 to £14) provided in the imc Thermo plug for 4-wire connection,
a standard terminal plug or any DSUB-15 plug can be used. The "current loop" must then be formed between +I1

(DSUB Pin 9) and -14 (DSUB Pin 6).
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