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Copyright

According to the protective notes of DIN ISO 16016

"The reproduction, distribution and utilization of this document as well as the communication of its contents
to others without express authorization are prohibited. Offenders will be held liable for the payment of
damages. All rights reserved in the event of patent, utility model or design registration."

Changes
GO Systemelektronik GmbH retains the right to modify the contents of the manual without prior notice.

Liability exclusion

GO Systemelektronik GmbH takes no responsibility for correct system operation under all possible operating
conditions. It is not possible to guarantee that the software will function completely without error under all
possible circumstances. GO Systemelektronik GmbH therefore disclaims all liability for any direct or indirect
damage resulting from system operation or the contents of this manual.

Product observance

Within the scope of our obligation for product observance GO Systemelektronik GmbH will endeavour to warn
third parties about all identified dangers which could arise from the interaction between hardware and
software and from the use of other components. Effective product observance is only possible with adequate
information from the end user about the planned field of application and the hardware and software used.
If the conditions of use change or if the hardware or software is changed, due to the complex relationships
between hardware and software, it is no longer possible to describe all possible dangers and their effects on
the total system, in particular on our system. This manual does not describe every possible property and com-
bination of the system. For further information, please contact GO Systemelektronik GmbH.

Manufacturer’s declaration

When installing the system, it is necessary to ensure correct electrical connection, protection against moisture
and foreign bodies and excessive condensation, and system heating which can arise from both correct and in-
correct use. It is the responsibility of the installer to ensure that the correct installation conditions
are provided.

© GO Systemelektronik GmbH
Faluner Weg 1

24109 Kiel

Germany Creation date: 3.6.2026
Tel.: +49 431 58080-0

Fax: +49 431 58080-11 Version of this manual: 5.0 en
www.go-sys.de .

info@go-sys.de File name: 420 6213-BDA BlueBox PC Software 5p0 en.pdf
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0 Installation Notes
You have received a USB stick containing all the software and a USB dongle for licensing the BlueBox PC Soft-
ware. This USB dongle protects the BlueBox PC Software against unauthorised use.
Alternatively, a “software dongle” is also available as a software licence linked to the PC's hardware/software.
Details are available on request from GO Systemelektronik.

The BlueBox PC Software cannot be used effectively without a licence.
The BlueBox PC software runs on Windows systems from Windows 7 onwards.

For installation, see Appendix B - Installing of the BlueBox PC Software.

Compatibility with BlueBox T4/TS*: To use the full range of functions offered by the BlueBox PC Software,
you need BlueBox firmware version 4.05.30 or higher and BlueBox storage firmware version 3.26 or higher.
For BlueBox firmware versions, see 5.4 The AMS Start Window and 5.3.4 Help there BlueBox Info.

*BlueBox T4 and BlueBox TS are the predecessors of the current R series.

MariaDB® Server und MySQL™ Server: From mid-2024 onwards, the MySQL™ database server in the BlueBox
PC Software was replaced by the MariaDB® database server. There is no difference between the two in terms
of operation, only the installation differs slightly.

Without a MariaDB® server or a MySQL™ server and a database managed by it,
the BlueBox PC software cannot be used effectively.

1. MySQL Server Installation
. BlueBox Install 2. BlueBox Software
0.1 Contents of the USB Stick — 3
. . . Codemeter - BlueBox_Setup32.

e 1.MySQL Server Installation contains the files for , , 0 HEROEHIPISEE
installing the SQL Server Documentation English * BlueBox_Setup6d.exe
see Appendix A - Installation MariaDB® Server Dokumentation Deutsch

. . . GO-S lektronik HelpDesk
¢ BlueBox Software contains the installation pro- ystemelektronik RelpDes

grams for 32-bit and 64-bit systems. see Appendix B - Installation of the BlueBox PC Software

e CodeMeter contains the CodeMeter Software required for the USB dongle to function; this is installed auto-
matically when the BlueBox PC Software is installed.

o Documentation/Dokumentation contains the manuals in English and German.
You can find continuously updated documentation at www.go-sys.de/downloads.

e GO-Systemelektronik HelpDesk contains the file TeamViewerQS.exe, Double-click thereon starts the GO
HelpDesk. see 0.5 GO HelpDesk

0.2 The MariaDB® Software

MariaDB® is a relational database management system used to set up a database.
The BlueBox PC Software stores the measurement data requested by a BlueBox in this database.
Installation see Appendix A - Installation MariaDB® Server

0.3 The BlueBox Programs

Double-click on "BlueBox_Setup32.exe" for 32-bit programs or "BlueBox_Setup64.exe" for 64-bit programs in
the "2. BlueBox Software" folder to start the installation program.

The installation of the BlueBox PC Software is described in Appendix B - Installation of the BlueBox PC Software.
Unless you select a different folder, the installation will create the folder "C:\Program Files (x86)\BlueBox" for
32-bit programs and the folder "C:\Program Files\BlueBox" for 64-bit programs with all the necessary files.

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 3/121
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0.4 The CodeMeter Software

When using the CodeMeter Software from Wibu-Systems with the corresponding USB dongle?,
the BlueBox PC Software is protected against unauthorised access? and, if not already present,
is automatically installed when the BlueBox PC Software is installed. You can install the Blue-
Box PC Software on as many computers as you like and use it with the USB dongle.

The CMDongle contains the so-called CMContainer with the licenses.

The CodeMeter runtime server is installed as a service by default and is therefore automatically

started each time the system is booted.

CMDongle
(USB dongle)

| If the CodeMeter runtime server is not active, it can be easily started via the CodeMeter control centre. The

CodeMeter runtime server can only be started once on each computer!

In the info area of the Windows taskbar, different colours of the CodeMeter symbol

represent the status of the connected USB dongles.

J
C

grey

green A CMDongle is connected.

No CMDongle is connected.

— 9 % 10:17

Double-clicking with the left mouse button or clicking with the right mouse button will take you to the Code-
Meter control centre and CodeMeter webadmin (opens in your default browser).
Here you can change settings, view licence information, and access online help

0.5 GO HelpDesk
Remote access to your computer by GO Systemelektronik

Only upon request by GO Systemelektronik: Double-click on the file
"TeamViewerQS-idcrv7udfu.exe" in the folder "GO-Systemelektronik
HelpDesk" to start the GO Helpdesk.

The sequence of numbers in the “Session code” is generated automatically
each time the program is started. Your Windows user name appears under
“Your name”.

If you want remote access to your computer, give GO Systemelektronik the
session code. This allows a one-time connection to GO Systemelektronik to
be established.

The connection ends when the program is closed.

! Called CMDongle in the CodeMeter Software.

2 The Visuall and VisualN programs can access existing data without a dongle.
(including the deletion of measurement points).

a GO-Systemele... — *
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Allow remote control

Please wait until your partner
joins the session.

Session code

KUK -XKAX-XXX

Your name

nnn

Description

Cancel

woww. teamviewer. com

® Ready to connect (secure connection)

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel
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1 Introduction

The BlueBox PC Software is the Windows PC software for a BlueBox system. A Documentation of the BlueBox
system can be found on the enclosed USB stick and at www.go-sys.de/downloads.

This manual describes the BlueBox PC Software from GO Systemelektronik with the article number 420 6213.

This manual describes the BlueBox PC Software with a BlueBox from the current R series (BlueBox R1, RS and
RP). Significant differences from the T series (BlueBox T4 and TS) are mentioned.

The BlueBox PC Software is also called BlueBox SQL PC Software. This is to emphasise the importance of the
database connection via an SQL server.

The symbol [[J} indicates an important note for operation.

The symbol @ indicates an instruction, the non-fulfilment of which may affect the measuring operation.

Note on Text References
References to passages in this document or to passages in other documents are marked in italics.

e 5.4 The AMS Start Window e.g. refers to the section 5.4 in this document.
The short form is 5.4.

e Manual BlueBox R1 and Panel there 8 Service Display e.g. refers to the chapter 8 in the Manual
BlueBox R1 and Panel.

The products of GO Systemelektronik are constantly being developed, therefore deviations between this
manual and the delivered product can result. Please understand that no legal claims can be derived from the
contents of this manual.

1.1 Software Versions of the BlueBox PC Software

There is the software version of an individual program and there is the software version of the installation file
BlueBox-Setup32.exe or BlueBox-Setup64.exe (see 0.1 Contents of the USB Stick).

e You can find the software version of an individual BlueBox PC Software program in the help drop-down
menu of the program window (see, for example, 3.8 Help), and in Windows File Explorer via the rollover
information or the context menu (Properties>Details) of the program file.

e You can find the version of the installation software (see 0.1 Contents of the USB Stick) in Windows File
Explorer via the rollover information or the context menu (Properties>Details) of the installation file. In
addition, the version of the AMS software (see 5.3.4 Help) corresponds to the version of the installation
software.

GO Systemelektronik GmbH  Faluner Weg 1~ 24109 Kiel Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 8 /121
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2 Overview

BlueBox T4/TS*: To use the almost full range of functions of the BlueBox PC Software, you need BlueBox firmware
version 4.05.30 or higher and BlueBox storage firmware version 3.26 or higher.
For BlueBox firmware versions, see 5.4 The AMS Start Window and 5.3.4 Help there BlueBox Info

*BlueBox T4 and BlueBox TS are the predecessors of the current R series.

Compatibility: Newer versions of BlueBox PC Software are backward compatible with older versions.*

This means you can install the new version without any problems. However, newer versions include new functions
and updates to the database structure, so you should stop using the older version of BlueBox PC Software once the
newer version has been installed.

* Exceptions: SCADA, BCD driver and importing previously exported databases

~+— BlueBoxSoft -
. . : . ® \ '
Online Monitor ~<t=— PBIEn — USBImport MariaDB <—>‘,

BlueBox Search

The BlueBox PC Software runs on Windows systems from Windows 7 onwards.
A 32-bit version and a 64-bit version are available.

A MariaDB® Server is essential for operating the BlueBox PC Software.
see Appendix A - Installation MariaDB® Server

If you did not select a different folder during installation, the 32-bit programs are located in
the folder "C:\Program Files (x86)\BlueBox" will be created for the 32-bit programs and the
folder "C:\Program Files\BlueBox" for the 64-bit programs.
Visuall
VisualN
Spectrum Visual

AMS\
BCDriver <——

Database

ModConfig=—"" wl — UpdateDatabase / \ A

ExportTool DatabaseTool

Main programs

BlueBoxSoft see 3 BlueBoxSoft
BlueBoxSoft is management software for BlueBox systems. The program is used to set up databases,
transfer data stored in a BlueBox to a database, and set up and manage BlueBox systems.

AMS - Advanced Managing Software see 5 AMS - Advanced Managing Software
The AMS Software enables a direct access to a BlueBox and their working parameters. An effective in-
strument is the integrated formula language.

Programs for data display and visualisation

1.

Online Monitor see 4.1 Online Monitor
Online display of the current measuring data of a BlueBox direct from a BlueBox

Visuall see 4.2 Visuall
Displays the measurement values of four sensors from databases in each one diagram,
the sensors can also be connected to different BlueBox systems.

VisualN see 4.3 VisualN
Displays the measurement values of multiple sensors from a database in one diagram.
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Programs for data transfer and configuration

1.

ExportTool see 6.1 ExportTool
Export of measurement values/GPS data from the database into txt, csv and gpx format

ModConfig see 6.2 ModConfig (Modbus Client Configuration)
Configuring the Modbus interface of a BlueBox

DatabaseTool see 6.3 DatabaseTool
Database tool

BlueBox Search see 6.4 BlueBox Search
List view of all BlueBox/BlueMon devices accessible on the PC's network

USBImport useful only with BlueBox T3/T4, see 6.5 USB Import
Transferring measurement data from a BlueBox to a database and into the csv-format
using a USB storage device

BCDriver see 6.6 BCDriver
BlueBox Communication Driver with integrated gateway

UpdateDatabase see Appendix E - UpdateDatabase: Periodic Database Update
Periodic Update of the database

Other programs (not described in this manual)

1.

2.

ISA Spectrometer Software only for the ISA Spectrometer, see Manual ISA Spectrometer

Spectrum Visual only for the ISA Spectrometer, see Manual ISA Spectrometer
Enables, among others, the display of database spectra as graphs. Here you can analyse the spectra
and save them in a common graphics format.

Translation program
Language localisation of BlueBox PC Software by the user

SQLCheck
Database check for current format, usually called up automatically

SoftwareLicense
Required if you want a software licence connected to the PC's hardware/software instead of a USB
licence dongle, Details available on request from GO Systemelektronik.

unins000.exe
Is automatically called up when uninstalling the BlueBox PC Software.

ModbusMaster Optional addition to the BlueBox PC Software with a single licence
Integration of external Modbus devices into the BlueBox system via Modbus RTU (RS485/RS232)
Further details available on request from GO Systemelektronik

Note: The programs BBBackup.exe and BBRestore.exe are no longer part of the BlueBox PC Software; their
functions are now performed via the BlueBox display.

Note for BlueBox T2 and older: If no CAN-bus module is connected, the BlueBox will not be recognised by the
BlueBox PC Software.
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3 BlueBoxSoft described program version: from 5.1

BlueBoxSoft is a management software for BlueBox systems. The program is used to set up databases, transfer
data stored in a BlueBox to a database, and set up and manage BlueBox systems. All relevant data is stored and
managed in a database using an SQL server.

Storage of measurement data in the BlueBox system
The measurement data is first stored* in the main memory of the BlueBox. It is transferred to the data storage
of the BlueBox when you shut down the BlueBox via the display, or automatically every 10 minutes*, and can
then be transferred to a database either manually (see 3.4 Data Transfer to a Database) or automatically (see
Appendix E - UpdateDatabase: Periodic Database Update).

* see Manual BlueBox R1 and Panel

there 3.4 Notes on Storage Utilisation of the Data Memory/3.5 Note on the Storage Behaviour
** Depending on system load, the interval may vary slightly.

B BlueBox — X
;|

File Setup Options Visualisation Iools Help

BLUEBOX SQL

After starting BlueBoxSoft, this window appears.

3.1 Language Selection
BlueBox — X

File Setup Options Visualisation Tools Help

®,  Network setup...
& 5QL Server

' Language

BLU

BlueBoxSoft offers by default the choice between German, English, Turkish and
Chinese. The menu navigation is identical in all languages.
This language selection also determines the menu language of the other programs.
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3.2 Network Setup
In the network settings, you can

e set up new BlueBox systems with the assigned databases,
o delete BlueBox systems and assigned databases

e and set up the network connection.

Notes on timestamps: The recording times of the measurement values and associated information (e.g. GPS
data) are stored in the database in Coordinated Universal Time (UTC). Changing the time zone in the Network
Setup may only alter the display time in the Visuall and VisualN programs, and not the timestamp in the
database.

The timestamps of the measurement data records in the database are converted to UTC in accordance with the
time setting on the BlueBox display.

3.2.1 Network Settings at a BlueBox
Open the network setup window.

g BlueBox et
IP Configuration X
File ' Setup Options Visualisation Tools
™ Network setup... % BlueBox name @ |B|ueBo>< o |
4 sQl Server serialNo. (2
- Language Project @ |b|uebo>< ‘
Timezone @ |(UTC+01 :00) Amsterdam. Berlin. Bern. Rormn. Stockholm, W~ ‘
TCRIP
Host/IP-Address ~ [192.168 1167 @
Port 14111 []Protected
Gateway
[ ] Active
Host | |
Username | | @
Password | |
Se New * Delete @ Close

@ Drop-down menu for selecting and renaming a BlueBox
see 3.2.2 Setting Up a BlueBox there (1)
Note: If this entry is changed using the keyboard, it can be confirmed by pressing the Enter key.
The name of the BlueBox is then changed and this change cannot be undone with the Esc key

@ Serial number of the selected BlueBox

@ Name of the associated project, cannot be changed later, is assigned when setting up a new
BlueBox, see 3.2.2 Setting Up a BlueBox there @

@ Drop-down menu for selecting a time zone see above Notes on timestamps

@ Network identification of the selected BlueBox
The IP address is usually detected automatically. If the IP address cannot be detected
automatically, the IP address entered here will be used.

@ If the BlueBox is to be accessed via a gateway (e.g. for an LTE connection), the access data must be
entered here (see 3.2.2 Setting Up a BlueBox). This is necessary because the BlueBox is usually
located behind the provider’s firewall and therefore cannot accept requests directly.
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Protected If this checkbox is activated, data transmission will be encrypted with AES and the
port will be set to 14110.
Encryption is mandatory if the BlueBox has a public IP address!
Public IP addresses are IP addresses outside the range of private IP addresses.

Private IP addressrange:  10.0.0.0 to  10.255.255.255
172.16.0.0 to  172.31.255.255
192.168.0.0 to  192.168.255.255

Entries that have not yet been saved can be cancelled by pressing the Esc key.
For exceptions, see point @ on the previous page.

Error X

e MySQL Error Code: (1054)

Unknown column ‘Fehleintrag' in ‘field list’

Invalid entries will not be accepted.

Buttons
—# New Leads to the setup of a new BlueBox, see next page.
X Delete Deletes the list entry and the assigned database of the selected BlueBox.
& Close Closes the window.

If you make changes to the settings @ to @, the buttons will change.

kH Save Saves the changes.

Cancel Cancels the operation; changes are not saved.
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3.2.2 Setting Up a BlueBox
Lo New % 3.2.1 Network Settings at a BlueBox

The settings of a new BlueBox can be found in the attached configuration data sheet

see: Appendix G - The Configuration Data Sheet u
S Configuration Data Sheet Page: n
"“’:ﬁ"‘::’"‘ Product: BlueBox Date: 2022-07-04

IP Configuration X
1. BlueBox R1:
BlueBox name ®|New Bluebox _/—"i'—'- el tomber e
Display PIN XXX
—
Serial No. R11234 Storage Device 8GB
Project ®|blueb0>< ‘ 2. Network:
" w IP Address 192.168.1.167
Timezone @|(UTC+O1 00 Amsterdam, Berlin, Berm, Rom. StockholrM
Netmask [CDIR] 24
Gateway 0.0.0.0
TCRIP pt Port 14111
Host/\P—Address@ 192168 1 167 Login Name bluebox
Port Password XXX
3. Hardware
Ga‘reway LAN MAC-Address XK-XK-KX-XK-XK-KXK
D Active WLAN MAC-Address X-XHXKK KKK
Host | ‘i 4. BlueBox BlueGate Settings:
Username | Host bluegate go-sys.de
Password BlueGate XXX
Password |
5. BlueBox PC Software - BlueGate Settings:
H Save N Host datagateway.go-sys.de
N Username XXX
Passwurd Windows XXX
If the BlueBox is to be accessed via a gateway (e.g.

with an LTE connection), the access data is entered
here. Here as an example the BlueGate-Gateway
from GO Systemelektronik, This document contains confidential information,

© GO Systemelektronik GmbH
Faluner Weg1 — D24109Kiel  Telephone: +4943158080-0  Fax: +4943158080-11  Internet: www go-sys.de

Enter the data of the new BlueBox in the input fields.

@ Drop-down menu for assigning a BlueBox name
In addition to the BlueBox serial number, this name can be used to access the BlueBox with the Blue-
Box PC Software. max. 30 characters

@ Project name of the selected BlueBox
No spaces, no special characters, no capital letters! - default name is “bluebox”
By assigning project names, the data of a BlueBox can be stored in different databases of an SQL
server. Adatabase is created under the project name. The project name is only displayed in the Blue-
Box PC Software here in the network settings and in the system information window (see 3.6). When
assigning a project name, it is recommended that you also assign a uniquely assigned BlueBox
name, otherwise the BlueBox name will be listed multiple times.

(3) The default setting is the time zone of the computer on which the BlueBox SQL Software is installed.

If the network identification is done automatically?, no IP address is entered here.
The assignment is then done via the serial number of the BlueBox.

IH Save Sets up the new BlueBox.
Cancel Cancels the process; the new BlueBox will not be set up.

Entries that have not yet been saved can be undone by pressing the Esc key.

! Capital letters entered are converted to lowercase letters when saved.
2 see Manual BlueBox R1 and Panel there 7.3 Network there DHCP
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Error X

e MySQL Error Code: (1054)

Unknown column ‘Fehleintrag' in ‘field list'

Invalid entries will not be accepted.

Protected If this checkbox is activated, data transmission will be encrypted with AES and the
port will be set to 14110.
Encryption is mandatory if the BlueBox has a public IP address!
Public IP addresses are IP addresses outside the range of private IP addresses.

Private IP addressrange: ~ 10.0.0.0 to  10.255.255.255
172.16.0.0 to  172.31.255.255
192.168.0.0 to  192.168.255.255

Note on a particular feature of Spectrum Visual*

The program Spectrum Visual is part of the BlueBox PC Software and displays, among other things, the spec-
tra of GO Spectrometers from a database as graphs. With Spectrum Visual it is possible to export spectra from
a database (source database) to a database of the same name (target database) on another computer (target
computer). If this database of the same name does not exist on the target computer, it must be set up.

Setting up a database:

IP Configuration X | (D Freely selectable name, does not have
to match the BlueBox name on the
BlueBox name | [ONRY source computer
RElclbics @ ] (2) Serial number of the BlueBox of the
Project | O source database
Timezone | @ V|

(3) Name of the source database

TCRIP
Host/IP-Address | |

(® Time zone of the target computer (preset)

Port || [Oprotected Clickon | Il Save creates the database
Gateway on your computer.
|:|Active

Host | | Note: The generated database appears in the

BlueBox PC Software as an actually existing
| BlueBox, to which direct access (e.g. retrieving
data from the BlueBox or changing settings)
is not possible.

Username |

Password | |

I Save 8 Cancel

Note on the time stamp: The record times of the spectra are stored in the database in Coordinated Universal
Time (UTC), just like all other acquisition times. Changing the time zone may only affect the time displayed,
not the timestamps in the database.

* The program Spectrum Visual is described in the Manual ISA Spectrometer there 11 Spectrum Visual.
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3.3 SQL Server Settings

g BlueBox

File Setup Options Visualisation Tools Help

®  Network setup...
. 5QL Server

w Language

SQL Server setup

IP-Address [localhost |
Username ‘root ‘
Password ‘ooooooo ‘

®, Test connection

Here you determine the SQL server that writes the BlueBox data to a database.

IP-Address

Port

Username

Password

®, Test connection

Standard port address 3306 of the SQL server
Username of the SQL server, default name is “root” (default root).

Password of your SQL server, assigned during installation of the SQL server.

Tests the connection to the SQL server.

Information

o connection ok

X

The connection is established. You can use the SQL server.

Error

&

MySQL Error Code: (2003)

Can't connect to MySQL server on 'localhost’ (10061)

x

The connection is not established. Check the settings.

IP address of your SQL server. If the server is running on the same PC on which the BlueBox PC
software is installed, enter "localhost’ here.

GO Systemelektronik GmbH
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3.4 Data Transfer to a Database

g BlueBox

File Setup Options Visualisation Tools Help

% Get Data... ™™ Open
v Exit

: ‘GO Systemelektronik

BlueBox selection

E—

Get

v| All sensor data
All extended data
Air pressure
Backdoor
backdoorbell
Boiler temperature
CPU Temperatur
Entrance door
Humidity

+/| BlueBox configuration data

Data selection field

Capture

from — 59.07.2025 [+

00:00:00 =

to 09.07.2025 [+

23:59:59 =

Automatic D

via Gateway

llluminance
llluminance AVG
Indoor temperature
Input temperature
Outdoor light

amsvammam el b 1| maenl

+ Get Data

This window is used to transfer configuration data and measurement data from the BlueBox data memory to a
database. The transfer can also be carried out automatically; see Appendix E - UpdateDatabase: Periodic Da-
tabase Update.

I3 Note on storing measurement data on the BlueBox
Recorded measurement data is first stored in the BlueBox main memory. This data is then transferred to the
BlueBox data storage either when you shut down the BlueBox via the display or automatically every 10 minutes.

BlueBox configuration data Transfers configuration data
¢ Sensor names and all Sensor settings

e the Calibration protocol (Calibration log)
see 3.5 Sensor Information and Deletion of Sensors

¢ the System protocol (Changelog) see 3.6 System Information

e AMS formulas

All sensor data Transfers all measurement data except spectral data.

Measurement data are: e Time of data recording in UTC (timestamp)
The timestamps of the measurement records in the database are converted to
UTC in accordance with the time setting on the BlueBox display.

* Measurement value (sensor measurement value or actuator status value®)

® where applicable: Sensor status 4,50 and 51
see 5.4.1.1 Sensor Status Messages in the Sensor Setup Window

* where applicable: GPS position (longitude and latitude)
¢ where applicable: SQI (only for application-specific parameters generated

from spectral data)

Allextended data Transfers all spectra data. see Manual ISA Spectrometer

* The states of an actuator can be interpreted as measured values and are also recorded as such.
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from - to Transfers all measurement data! from the selected sensors from the period specified here.
Time specifications according to the PC on which the BlueBox PC Software is installed.?

Automatic If this checkbox is selected, the program tracks when? the last data record from a sensor was
saved to the database. Only the data records for that sensor recorded in the BlueBox since
then will then be transferred to the database.

via Gateway The connection is established via a gateway.

+ Get Data Transfers the data. The progress of the transfer is displayed.

transferring data set 2102

11/15 [Intensity] 07.03.25 14:32 20918 per second

1 and spectral data, if selected with ] All extended data

2 If you then retrieve data using the “Automatic” option, time gaps may appear in the measurement records in the database.
To avoid these time gaps, disable the automatic option once and select a suitable “from - to” time period under “Capture”.

3 If the time is set incorrectly, this point in time may lie in the future, which can also result in database time gaps.
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3.5 Sensor Information and Deletion of Sensors

Identification numbers
e DAMID (Module ID)

o ldentification number of a Data Acquisition Module

o Identification number of an actuator module

The DAM ID consists of 3 letters + 5 digits and is factory set.

e Sensor number: The sensor number (consecutive number 1 to 16) of a real sensor is factory set via the

respective sensor input on the Data Acquisition Module.

e CANID* (Sensor ID) of areal sensor=DAM ID + sensor number

e CAN ID** (Sensor ID) of a virtual sensor = 00*** + serial number of the BlueBox + sensor number
The serial number of the BlueBox is factory set. The sensor number of a virtual sensor is factory set.
Modbus sensors connected to the internal RS485/RS232 interface of the BlueBox and the internal sensors
(temperature sensor and air pressure sensor)**** have the ID of a virtual sensor.

* The CAN ID is strictly speaking the ID of the sensor input on the DAM.

** Strictly speaking, the ID of a virtual sensor is not a CAN ID.

sk

00 means zerozero

skok ok

Depending on the model, there is also a humidity sensor.

E BlueBox

File Setup Options Visualisation Tools Help

© Sensor Details... %
& System Details...

E Sensor Info / Setup

|B|ueBox

@

e |

Sensor [1/18]

Cz) Air pressure  Backdoor backdoorbell Boiler temperature CPU Temperatur Entrance doq 4 | *

@[] o]

Cormment |

®

Position  ---" [ ---"

Update interval

£h Sensor log

Last data caught at ( UTC)
1013.76 hpa (&)  2025-05-12 15:20:42 G)

®

O

£ Calibration log

Serial Nr.

Prod. No.
Parameter
Calibration
Source
Average
Resolution
First Date
Runtime
S-Rev.

R11234

Ift000041

pressure
polynom(x0]
ms5543a_p

10

0.01

2021-06-04 00:00:00
200d 20h:0m
AVRDAM 2.44

Sorts the sensor tabs by serial number.

t | Sorts the sensor tabsin ascending alphanumeric order.

£ Sorts the sensor tabs in descending alphanumeric order.

I Shows or hides inactive sensors.
Sensors are inactive if the sensor name in the Sensor Setup window is set to
n/c (not connected). see 5.4.1 The Sensor Setup Window
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? Sensor log Opens a window displaying general information about the sensor/actuator.
? Calibration log Calibration log - Opens a window displaying a log of all calibrations per-

formed for this sensor via the BlueBox display interface or using the AMS
software. The log lists each date and the coefficients of the corresponding
calibration polynomial.

@ In this drop-down menu the BlueBox is selected.

@ Bar of the tabs for the sensors and actuators The descriptions here also apply to actuators.
Here you can delete sensors from the configuration data in the database, for example if individual sensors
have been physically removed. The sensors will then no longer be listed in the BlueBox PC Software
programs. Left-clicking on one of the tabs selects the sensor. Right-clicking on a tab opens the delete menu
for the respective sensor. Clicking on “Delete sensor” or “Delete all sensors?” with the left mouse button
opens the following window:

Delete Sensar Confirm X || Warning x

Delete all Sensors 0 Delete sensor ? | Delete all sensors ?

Clicking <Yes> will delete the sensors from the database configuration data. The measurement data will
remain in the database. You can access* this data via the corresponding sensor name if required. It is
therefore advisable to make notes of the names of the removed sensors and not to reassign them.

Note: If you accidentally delete a connected sensor, the sensor name will remain in the BlueBox
configuration. By transferring this configuration to the database, you can restore the previous state.
Transferring the configuration data to a database:

see 3.4 Data Transfer to a Database there || BlueBox configuration data

as entered in the sensor setup
Display of the last measured value of this sensor in the database

Display of the last measurement value of this sensor in the database

Display of the timestamp of the last measurement value of this sensor in the database
in Coordinated Universal Time (UTC)

If a GPS system is integrated, the exact position of the last measurement is displayed here.
As entered under Interval in the sensor setup10:36 AM

As entered under Interval in the sensor setup

® Q0 @ ©® ®

Sensor field with the serial number of the BlueBox and information about the sensor/actuator
update, see 3.4 Data Transfer to a Database

Serial Nr. Serial number of the BlueBox

Prod. No. CAN ID (Sensor ID) of the sensor/actuator
Parameter  asentered under Parameters in the sensor setup
Calibration  Type of calibration

Source Type of connection

Average as entered under Average in the sensor setup

Resolution  as entered under Digits after in the sensor setup

First Date Date and time of the first measured value of the sensor in the database

Runtime Absolute runtime of the sensor (not for all sensors)

S-Rev. Real sensors: DAM ID of the module | Virtual sensors: Firmware version of the BlueBox

* Further information from GO Systemelektronik
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3.6 System Information
g BlueBox - et

File Setup Options Visualisation Tools Help

2 Sensor Details...

©  System Details... Q

This window displays the basic data of the selected BlueBox.

System Information X
|BIueBo>¢ Name ~ |
Serial no. ‘R11234 ‘
Database name ‘BIueBox ‘
Database records ‘303564 ‘
Available sensors ‘17 ‘
'@ System log
& System log Opens the system protocol window of the BlueBox.

System protocol window of the BlueBox

% Protocol X
Date Time UTC Info ~
13:16:47 5=20,A=2
10-06-2025 14:15:37 VirtualSensors=10
10-06-2025 08:14:01 Service on
10-06-2025 14:13:15 Service off
03-06-2025 13:49:40 stop
03-06-2025 13:24:11 reboot
03-06-2025 13:22:06 shutdown
03-06-2025 13:16:02 S$=18,A=2
03-06-2025 13:32:43 VirtualSensors=10
23-05-2025 13:20:13 stop v
L4 >

This continuously recorded log file lists the various system messages (see next page) from the BlueBox since it
was first put into operation.

Example: In the above illustration, this means that on 02.07.2025 at 13:16:47 UTC 20 sensors and 2 actuators
were connected to the selected BlueBox.

List of the system messages see next page.
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3.6.1 System Messages

Message (Info) Description Log no.!
Date(01/07/13 16:41:34) Date and time set 0
S=17,A=2 17 sensors and 2 actuators detected at BlueBox start 1
shutdown
stop BlueBox status: Shutdown, Stop, Reboot 2
reboot
GPS timeout GPS module not sending data 3
Service on Service mode is switched on/off 4
Service off see Manual BlueBox R1 und Panel there 8 Service Display
UPS Ok
UPS On Line
UPS Communication Error
UPS Battery Ok Status of a UPS (Uninterruptible Power Supply) 10
UPS On Battery
UPS Battery charging
UPS Battery error
Overtemperature warning? when
Cnn°C M nn°C Temperature C>80°C  M.>69°C 11
C=CPU M=Mainboard (Air temperature inside housing)
SMS receipt from 49431580800 - Message transmission via SMS from telephone number
49431580800 interrupted

SET variable=Variable from 49431580800 | - Variable changed via SMS

50
Unknown variable from 49431580800 - Variable of SMS does not exist
SMS error from 49431580800 - SMS syntactically incorrect
SMS from unknown - Phone number of the SMS not in the phone number list
Virtual Sensors =10 Number of virtual sensors is set to 10 60

In addition, there is the service message stopped (which has no meaning for the user).

! The Log no. is not listed in the system log window, it is useful for a database query.
2 When triggered, the BlueBox switches to the energy-saving mode.
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3.7 Drop-down Menus Visualisation and Tools

In "Visualization" and "Tools" only the programs appear, that are listed as exe files in the BlueBox.ini file. The
BlueBox.ini file is located in the folder where the BlueBox PC Software was installed. If you did not select a
different folder during installation, the 32-bit programs are located in the folder "C:\Program Files (x86)\Blue-
Box" and the 64-bit programs are located in the folder "C:\Program Files\BlueBox".

gBlueBox - et
File Setup Options Visualisation Tools Help | *BlueBoxini - Editor  — O x
B Visuall B AMS Datei Bearbeiten Format Ansicht Hilfe
B VisualN 2 OnlineMonitor [5aL]
Host=localhost
o Spectrum 5] Export UserName=root
ModConfig UserPassword=root
Port=3306
[Config]
Language=2
[Tools]

AMS=ams.exe
OnlineMonitor=0nlineMonitor.exe
Export=exporttool.exe
ModConfig=MODConfig.exe

[Visual]

Visuall=visuall.exe

VisualN=visual n.exe

Spectrum Visual=Spectrum_Visual.exe

3.8 Help
BlueBox — K
;|

File Setup Options Visualisation Tools Help
About... k About %
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GO-Systemelektronik GmbH
Faluner Weg 1
D-24109 Kiel
Rt dhwewew go-sys de

fo@go-sys.d
The software version of the BlueBox PC Software in this mesgeerEce

example is 5.0. The information after the second dot is === Software Version 5.0.9154.30665
for internal purposes. GO-Systemelektronik © 2001-2024
Portions of this software are Copyright (c) 1993 - 2003,
Chad Z. Hower (Kudzu) and the Indy Pit Crew
httpweww IndyProject org/

| |

If you have any, questions for GO Systemelektronik, please always quote this software version number.
see also 1.1 Software Versions of the BlueBox PC Software
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Data Display and Visualisation

4 Programs for Data Display and Visualisation
The BlueBox software offers users various options for displaying measurement data. The different programs
and their features are described below.

Note on timestamps: The recording times of the measurement values and associated information (e.g. GPS
data) are stored in the database in Coordinated Universal Time (UTC), converted from the local time setting on
the BlueBox Display. Changing the time zone on the BlueBox Display and in the BlueBox PC Software only
changes the time displayed and not the timestamps in the database.

Note: It is recommended that you synchronize the time settings of the BlueBox and BlueBox PC software via a
time server. see Manual BlueBox R1 and Panel there 7.2 Date and Time.
Note: The Spectrum Visual program is described in the Manual ISA Spectrometer.

Note: The Visuall and VisualN programs can access existing data without a dongle, including the deletion of
measuring points in the database.

4.1 Online Monitor described program version: from 4.2

Online display of current measurement values and, if available, GPS data
The current measurement values do not have to be identical to the values stored in the BlueBox (and thus later
in the database). see 5.4.1.2 Display and Storage Mode

Call-up Online Monitor:

=loix]

File Setup Options Visuslsaton | Tools  Help

B avs
= Orlinetonitor A
#) Export k
Bl Modbus L =l
BX 15AData HElueBox 1 B
BlueBox 2
. . BlueBox 4 4! hd
The following window opens: Selection BlueBox A
q
= = :
| BlueBox 3 = j Click on one of these buttons opens the current

graphical representation of the measurement
700 |A—/ values of the corresponding sensor.
Multiple selection is possible.

AVG Termp

Air pressure 1003.78 hPaiI Example:

Backdoor 1~ 4

Boiler temperature [°C]

Baltic Sea 452°C ”"““-'l
56,50 - . .

' Times are based on the time set on

Boiler temperature 5445 °C f~] | s6.70- the computer on which the
—GPS 5660~ BlueBox PC Software is installed.

Latitude : 54719 5487 N
Longitude :  10703.8998" E 56,50~
Height : 81.100 M 5G40~
True Course: 210 56,30
Speed: 0.0 m/s
Satellites: 7 Hdop: 1.30 14:19:40 14:19:45 14:19:50 14:19:66

=

If available, displays the SQI (Spectral Quality Index) on the right-hand edge of
the line graph for application-specific parameters derived from spectral data.
In all other cases, the SQI value is meaningless here.
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4.2 Visuall

described program version: 5.0

Visuall displays the measurement values from four sensors from databases in a single diagram; the sensors can

also be connected to different BlueBox systems.

If the databases being queried are updated while the program is running, the display will also be updated.

Note on the colour coding of the graph

If the sensor had sensor status 4, 50 or 51 whilst recording the measurement values, the graph of these
measurement values will be marked in orange. for sensor status see 5.4.1.1 Sensor Status Messages in the Sensor

Setup Window

Calll-up Visuall:

e BlueBox

Fle Setup Options | Yisusisation Tocols Help
]

BB yisLialn
BN Spectrum visual

The following window opens:

=1olx|

=lolx]

Datei  Optioren  Hife
~BlueBa
| =€ 1l
Sensor 5]
| =) O
von
31082012 x| |o0:0000 = ﬂl 0
bis
(2]
308201z v|[e3seEm = o
o
[Lokale Zeitzane =] E
[31.08] 02:00.00 04:00:00 06:00.00 08:00:00 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 220000
L
~BlueBo
[ = % s s s s s s 1
EE ol B[]
I ﬂ 1 Fle Optiors Help
Wan
3.08.2012 00:00:00 = 0
gis = E=l % [GO-Systemelekiranik <1 & oom MM\,.M,‘T
31082012 v [e3seEd = ez ) pandtel 4,
el [Ai preseurs ] p—— oo
From . )”M
E 30.08.2012 ~||oo:00:00 = ﬂgmn&an /V/_
3108 02:00:00 04:00:00 om0y | o | Een f
I ! | 0082012 w|[23sase = M\ j/ [ |
J 1007 50 \\ /‘J —
[EREEE ) [Local Timezane |l v W 0
I d 6 31.08.2012 13:48:45 [PC] [30.08] 06:00:00 12:00.00 18:00:00
Sensar 9
I j Q GO-Systemelektronik - Q m ik — 882
Von = 0 - o = T,
we20iz ] [onovon = ﬂ [Wireless Sensarz =1 9| aa0 2
Bis E From - M W
31.08.2012 ~ | |23:59:59 = _I Ennazmz >|fooooo0 = ﬂz - ‘IM Mw"
o hel
J 0082012 v [23m059 = ﬂ - W\ﬁ N‘W X
- . it
I [31.08] 02:00.00 04:00:00 06:00.00 8| -
31.08.2012 13:48:45[PC] [30.08] 06:00:00 120000 16:00:00 —
~BlueBo
© BlueB
[ =] == [GO-Systemslektronik - 19| !\ A D
Sensar 9 — 9| 20 A 1\ (-
| = ol T 1 S I N ' PR NPl
Van i =t TR [P R Y
siosooiz [ [ooonn = | ¢@s| O EEECECTEN | [T 1 - W W | -
iz ﬂ |Tauuuazmz ~][aamess = ©® \
=
3.08.2012 ~ | [23:5889 = J 50
= o \
g 0 -
E 31.08.2012 13:48:45 [PC] [30.08] 06:00:00 12:00:00 18:00:00
[31.08] 020000 040000 06:00:00
[G0-Gystemelekianik. =~ O —
Sensor Kl
[Wireless Battery 2 ~] |9 _
. . A = |
Here you can select 4 sensors with their | e <mon = o7 | 11 L S 1
. To E El : :
corresponding BlueBox systems. o e
=Y ;
31.08.2012 13:48:45[PC] [30.08] 06:00:00 12:00:00 18:00:00
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EESQL Visual 1 _I— _ID il
File Options Help
rBlueBaox
Selection BlueBox | |G0-Bystemelektronik -l o 1010,00f------- Wil 1009 {hPal
| Sensar > e sap---oooo ]
Selection Sensor |a‘*\ir pressure ;l ) =1ome o0l - current value
Fram T and if applicable
[30082012 | fo0:00:00 = | & E100850F------ - maximum value
o
Selection time period | To — eyl £ 10080t - mean value
3n.0§.2012 ~ | |?369:549 : - minimum value
! =l — 1007 5 Y
Selection time zone |LDcaI Timezone ;l = e
31.08.2012 13:48:45 [PC] (30.08]

Display date/time

Selecting a time zone The displayed time zone can be changed as follows.
e Coordinated Universal Time [UTC] Display date/time in UTC according to the timestamp in the database

e Local Timezone [PC] Display date/time according to calculation from Coordinated Universal Time [UTC]
to the time zone of the PC on which the BlueBox PC Software is installed.

e BlueBox Timezone [BB] Display date/time according to calculation from Coordinated Universal Time
[UTC] to the selected time zone in the BlueBoxSoft network settings, see 3.2 Network Setup.

The maximum value measured in the selected time period will be shown as red curve.
The average value measured in the selected time period will be shown as blue curve.
The minimum value measured in the selected time period will be shown as yellow curve.
Sets the display period back by one day.

Sets the display period forward by one day.

If available, additionally displays the SQI (Spectral Quality Index) for application-specific parameters
derived from spectral data. In all other cases, the SQI value is meaningless here.

Resets the zoom factor back to 1.

L Llelelelele

T p— O rr—

o WSRO0 NG Date=30.08.2012 12:52:02
Emnagu------.-..-....f,......- ~-r---- Value=1008,17 [hPa] :

o ' Position =54°19,5" MW/RS 3.9' E :

£ 1008 00 __ K\‘k N

1007 50

100700 P S CRRERR S ERRGREEEEEE e e

[30.08] 02:00:00 04:00:00 0a:00:00 05:00:00 10:00:00 12000

Ared dot appears at the position on the graph closest to the mouse cursor.

The key combination Ctrl+Delete deletes the measuring point from the display and the database.*
Double-click opens a window with the measurement value, date, and time (and GPS data, if applicable) for the
measurement point located under the red dot. Double-click on the position entry opens Google Maps at this
position in your default browser.

* Deletion cannot be undone in Visuall; however, the deleted data point remains in the BlueBox data memory and can be restored
using the BlueBoxSoft program; see 3.4 Data Transfer to a Database there from - to.
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EEESQL Visual 1

If [Show Cursor Value] is activated, the measurement value, date, and time
are permanently displayed to the right of the graph.

You can zoom in or out by holding down the Shift key and the left mouse button
and dragging a rectangle to the right or left.

Hold down the right mouse button in the diagram or use the mouse scroll wheel to
move the diagram's time axis.

EESQL Visual 1

File | options  Help

|, Shiows Cursor Yalue

r

To better compare the four graphs, it is advisable to synchronise them in
terms of time. The time settings within the first graph are decisive for this.
The four graphs are synchronised in terms of time by selecting [Synchronise]
under [Options].

The graphs below are then adjusted to the time range of the first graph.

ﬁESQL isual 1
Fle Options Help Fle Options Help

. Profile _ Profle ¥

D Exit D Exit

Opens the standard-printer-menu Saves every diagram separately
and prints all diagrams. in common graphic formats.

QL Visual 1

isnL visual 1

File Cptons  Help File Cptions Help

i Charts

b i i charts  * i

9D Exit
Loads a previously saved setting-profile of a vp1-file.

> Saves a previously saved setting-profile
(=current state of the Visuall window) as vp1-file.

Right- click in the diagram opens a selection dialogue for setting the diagram display.

presure[hPa)

1007 50

1007 00§ -

100900 -
1003 20§ -

1008,00 | -

¥

“““““““ :r“"““" v Autoscale R et
; Style v '
------------------------ Function » | 7T TR oo

Calor

v Autoscale |
3

Function #
Color

[30.08] 02:00:00 04:00:00 0&:00:00 03:00:00 10:00:00 12:00:

If [Autoscale] is enabled (default), the y-axis will be scaled in reference to the displayed
measurement values, otherwise the y-axis will be scaled in reference to the measuring
range of the sensor (see 5.4.1).
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Note: Time periods without stored measurement values are easier to identify in the point or bar display.

v Autoscale

Function P Point

Switches the graph display back and forth between slanted
(Peak) and straight (Stair) lines.
The stair diagram presents the switching points better.

COIOI' /\ .
Peak _ [ 1stair
Area
457 —|| 2 55°C] |
457
. 456
£ 456
=
S 455
=
T 455
5 454
& 4 J o o|[4.551°C]
454
.
453 . - .
453 IR
[10.02] 00:15:00  00:30:00 00:45:00 01:00:00  01:15:00 01:30:00  01:45:00 02:00:00 . AR -t
®= ) o bl . -
z 455 S e . . -
. . .
E 454 . '_.,- R S e e T —
454] you . - . " ” s
7000 W[ 744 2[1x]
600.0 01:30:00 01:45:00 02:00:00
= 500,0
=
z
£ 4000
=
£ 3000
= 990, 6[1x
200.0 | [ 990 6[x]
100.0
0.0
08:50:00 08:51:00 08:52:00 08:53:00 08:54:00 0855:00 08:56:00 08:57:00 08:58:00 08:53:00 09:00:00
E 4000
= 3000
200.0
100.0
07-00:00 07-15:00 07:30:00 07-45:00 08:00:00 08:15:00 08:30:00 08:45:00 09:00:00 09-15:00 09:30:00

v Autoscale
Style >

Function *

Color

Cumulative
Trend
Average + peak elimination

Setting for assigning functions to graphs. You can choose between
displaying the cumulative value (“Cumulative”) and the trend value
(“Trend”). Graphs are displayed in the diagram for both functions.

8,400

8,300
€ 8,200
% 8,100
5 &,000
5 7,900
B 7 z00

7,700

Cumulative

Trend

T T T
01:00:00 00000 03:00:00

T
04:00:00

Achse der Kumulativwerte

T T T T T
05:00:00  06:00:00 070000 05:00:00  09:00:00

Average + peak elimination see 4.3.1 Averaging and Outlier Suppression

v Autoscale

Style 4

Function »

Color

Selecting a graph colour: The graph will be displayed in the selected colour.
The colour change will only take effect once the graph has been drawn or redrawn.

Note: If the sensor had sensor status 4, 50 or 51 whilst recording the measurement values, the graph of these
measurement values will be marked in orange. It is therefore recommended not to use orange here.

Opens a window displaying the software version number. For any questions to GO

File Cptions | Help

HEHUEBD

Systemelektronik, please always quote this software version number.

GO Systemelektronik GmbH  Faluner Weg 1

www.go-sys.de

24109 Kiel

Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 28 /121

info@go-sys.de



Data Display and Visualisation

WE MAKE
LiQuUIDS
TRANSPARENT.

4.3 VisualN described program version: 4.5

VisualN displays the measurement values from multiple sensors from a database in a diagram. Each sensor is
represented by a coloured graph. The graph, scale and legend are all the same colour.

If the queried databases are updated during program runtime, the display is also updated.

Note: Time periods without stored measurement values are easier to identify
in the point or bar display in the Visuall programme (see previous page).

Call-up VisualN:

s BlueBox

Fle Setup Options | Visualsation Tools Help
28 visuall

=

B Spectrum Visual

The following window open:

[ s0L visual N - ol x|
Ele Help
rBlueBo:
| |
Sensar 1
YA
Minimum 0
heximum lﬂi
Automatic e ﬂl
Only one Axis o
2!
From EI
jos0z2017 = |joooooo =
Tao [<)
[osoze017 =|fe3sesa = =
(2
ILDCﬁ\ Timezone LI —
el
Here you can select a BlueBox and the sensors connected to it.
[ sqL visual N - ol x|
File  Help
BlueBox
GO-Systemelekironik 1| =
’7| C]_—, 1010 20 o Air pressure [hFa]
~Sensar 1010 00 AL — Indoar temperature [*C]
[v] Air pressure - 1009 80 4
[ ] Baltic Sea Temp. 1009 &0 4 -- I .
[] Bailer temperature 1os 404" BlueBox selection
Hurnid ' ;
e allul] 1009204 , Sensor selection
v 100900 - L

inirnurm 1006,79 1008 80 4o LTI
— 100860 - -1 ;
: 1008 40 4 ------ome e Ao

haxirmum
. 4 '
Autamatic F ml 0oa20 - - .
Only one Auxis E]I‘ m| Tomm| S 1 N '
o7t !
Fram I_—.'«l 1007 60 LN
|na_nz_2m? ~ || 00:00:00 — 1007 AD -l
S, 6 007,20 4= ;
[08022017  w]essess = 1007007 E o
oosa0d L S LR

[30.08] 06:00:00  12:00:00 18:00:00

o le e

|L0cal Timezone w LI

Display minimum and
maximum values

Check button Automatic
Check button axis
display

Selection display time
period

[7] Selection time zone
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El Opens the window of the Button of the mean value settings.
see 4.3.1 Averaging and Outlier Suppression

™ | Switches the graph display back and forth between slanted (Peak)
and straight (Stair) lines.

Peak /\ _,_LStair

The stair diagram presents the switching points better.

Switches the graph display back and forth between continuous and
dashed lines.

Sets the display period back by one day.
Sets the display period forward by one day.

Resets the zoom factor to 1.

ples =

Automatic [T Automatic scaling of the vertical axis: Off
Automatic [v  Automatic scaling of the vertical axis: On

Only one Axis [T Each sensor graph has its own y-axis.

Only one Axis [v.  The measurement values are scaled to one y-axis.

Selecting a time zone The displayed time zone can be changed as follows.

e Coordinated Universal Time [UTC] Display date/time in UTC according to
the timestamp in the database

e Local Timezone [PC] Display date/time according to calculation from
Coordinated Universal Time [UTC] to the time zone of the PC on which the
BlueBox PC Software is installed.

¢ BlueBox Timezone [BB] Display date/time according to calculation from
Coordinated Universal Time [UTC] to the selected time zone in the BlueBox-
Soft network settings, see 3.2 Network Setup

For better comparability of the graphs, it is recommended to select "Only one axis" if several sensors of the
same parameter are to be displayed in the diagram. The display will then only have a y-axis.

2430 A : B indoor temperature [°C]
ZAIWEI | ] 560 —— outdoor temperature [°C]
] A ST 1 " N
23.90 “ ok ) Lﬂ]l N 520 22004----- A - —— indoor ternperature [*C]

: \ ") YAy 1A 500 U NSNS autdoar temperature [C]
2380 ¥ ¥ 1 “tago 22004----- -
o LR AL 1y T

. | M ! 2000 4-----
RO A T LA faa
7350 iy \ \ i A mon
23,40 ‘ | o el

¥ N Ly
7330 b~~~ 3.80
»a ilr}” g H\ 'WIN Jago 1amofe
23,10 ) Y .}MM 340 qam}-
7300 " I SRl
200 {0 % ,,,,, 3op 10004
2480 " £280 gl
27 ¥ wlsu
; ELLS Slietere g -
: w
[10.11] 05:00:00 12:00:00 16:00:00 e -'”"“w\_w( M

[10.11] 0B:00:00 12:00:00 18:00:00

You can zoom in or out by holding down the Shift key and the left mouse button and
dragging a rectangle to the right or left.

Hold down the right mouse button in the diagram to move the time axis of the
diagram, and use the scroll wheel of the mouse to move the y-axis.
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Ared dot appears at the point on a selected graph thatis  1007.764------ oo x|
closest to the mouse cursor. 007 7 -y NS
i Date=30.08.2012 12:52:02

The key combination Ctrl+Delete deletes the measuring 1007 74 4--p--- - Value = 1008,17 [hPa]
point from the display and the database.* 1007 72 4l 0 e - _ Position =54°19.5" N%S E

Double-click opens a window with the measurement 1007704 HHbf-1)- W]
value, date, and time (and GPS data, if applicable) for the  1mo7 g fLU-- ; -
measurement point located under the red dot. 1007 56 - [T S
Double-click on the position entry opens Google Maps at ' '
this position in your default browser.

1007 Bl e

1007 B2

L sqL visual N Opens the standard-printer-menu and prints the diagram.

File Help
e S

_hart:
. Profie » i Save hd

P Exit

FE sqL visual N Saves the diagram in common graphic formats.

W Help

B Charts  * SR

3 b

— Profie

P Exit

FE sqL visual N Loads a setting-profile of a vpn-file.

W Help

2 charts » |

Saves a setting-profile (=current state of the VisualN window)

W Help as vpn-file.
2 Charts |

[ soL visual N Opens a window displaying the software version number. If you
File W have any questions to GO Systemelektronik, please always

quote this software version number.
r%%:

* Deletion cannot be undonein VisualN; however, the deleted data point remains in the BlueBox data memory and can be restored
using the BlueBoxSoft program; see 3.4 Data Transfer to a Database there from - to.

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 31 /121
www.go-sys.de info@go-sys.de



GO =

SYSTEMELEKTRONIK TRANSPARENT.

Data Display and Visualisation

4.3.1 Averaging and Outlier Suppression
Visuall Right-click in the diagram view > Functions > Averaging and peak elimination

VisualN r‘P'“l Button of the mean value settings

Mean settings XK
Here you can specify how the AMS formula element AVG! is used to
calculate a moving average and how outliers are detected and sup- | number of values |2 -
pressed. Interval 1 =

The settings only change the display of the measurement values

in Visuall and VisualN and have no effect on the measurement | Type of peak detection
values in the database. Here, the effect of the formula element

AVG! can be tested on existing measurement values AMS formula
If necessary, the corresponding AMS formula can be copied into the AVG(xx,2,[Ift123456],1,0); &
formula input field of a sensor. XX = unigue number
X Delete Disables the entries for the diagram view and X Delete @ Ok
closes the window. Similarly, click on X.
© ok Enables the entries for the diagram view and

closes the window.

Number of values Number of measurement values from which the moving average is calculated; the minimumis 2.

Interval® Time distance in seconds
This determines the time distance at which measurement values are added to the moving
average. For example, if the entry is 60, a measured value is only added to the average every
60 seconds.

Type of outlier/peak detection: Type selection for outlier detection in the drop-down list

0 (OFF) | No outlier suppression

The n measurement values determined by the number of values (see above) are sorted by size.

1 The lower and upper 10 percent by number are removed and the
arithmetic mean is calculated.

2 The lower and upper 20 percent by number are removed and the
arithmetic mean is calculated.

3 The lower and upper 30 percent by number are removed and the
arithmetic mean is calculated.

4 The lower and upper 40 percent by number are removed and the
arithmetic mean is calculated

5 | The calculated mean is the median of all n values.

AMS formula This field displays the corresponding AMS formula entry.
AVG(xx,b,[Sensor-ID],d,e);
xx = Identification number of the moving average calculation (0 to 9999)
Each identification number may only be assigned once within a BlueBox.
b = Number of measurement values to be averaged.
[Sensor-1D] = measurement value of the sensor
d = Interval (Time distance in seconds)
e = Type of outlier detection

Clickon El copies den formula entry into the clipboard.

! see 5.5.3.1 Elements of the Formula Input Assistance there Moving Averaging and Outlier Suppression
2 Not to be confused with the measurement interval.
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5 AMS - Advanced Managing Software described program version: 5.1
5.1 Introduction AMS

Advanced Managing Software gives you direct access to a BlueBox and its operating parameters. An essential
tool of AMS is the integrated formula language AMS Formula (see 5.5 AMS Formula).

With AMS, you can only access BlueBox systems that have been set up with the assigned database via the Blue-
BoxSoft program.

Features of AMS (excerpt):
e Setting system and communication functions
e System monitoring
e Sensor setting including sensor calibration
e Mathematical functions for calculating measurement values
e Logical links between sensors and actuators
e Setup of virtual (calculated) sensors
¢ Notification by e-mail and SMS for freely definable events
e Change of variables by SMS

Note: There is a PLC! function extension in AMS. This extension is not described in this manual. For more infor-
mation, please contact GO Systemelektronik.

5.1.1 Note on Storage Behaviour

Settings made using AMS are transferred immediately to the data storage memory of the BlueBox and to the
sensor modules/sensor electronics. Exceptions to this are AMS formula entries: The content of an
AMS formula field is only permanently stored in the data storage memory of the BlueBox 30 seconds after
being transferred to the BlueBox.2 This means that, following a crash caused by a formula, the BlueBox can be
safely restarted.

5.2 Call-Up AMS
You will usually start AMS via the BlueBoxSoft program.
g BlueBox - et

File Setup Options Visualisation Tools Help

B AMS %
2 OnlineMonitor

€ Export
B Modbus

You can also start AMS via the Windows Explorer. Unless otherwise specified during installation, AMS.exe is
located in the folder "C:\Program Files\BlueBox" or "C:\Program Files (x86)\BlueBox".

L PLC - Programmable Logic Controller
2 Therefore, any changes you make to the formula will be lost if you shut down the BlueBox within those 30 seconds.
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5.3 System Functions and Communication Settings
5.3.1 Password Input

After starting AMS and the selection of a BlueBox you will see the following window.
To gain full access to BlueBox, the corresponding network password must be entered. The network password
can be found on the configuration data sheet that comes with every BlueBox.

. Configuration Data Sheet Page: n
Drop-down menu for BlueBox selection @
4 AMS [sQL] - ] X R
. BlueBox RL:
File Config Hel
- 8 nelp Serial Number R11234
BlueBox Display PIN e
‘R51234 v o ‘ Storage Device 8GB
B o x 2. Network:
:l‘ SPS IP Address 192.168.1.167
Z R11234
DIA003013 Netmask [CDIR] 2
@ fst00229 Gateway 0.0.0.0
@ fstoo267 port 14111
2 = l:or’;;:f" Login Name bluebox
& & Air pressure /’Passward X000
/
6) ::mldlty 3. Hardware
- @ Indoor temperature ‘ LAN MAC-Address ‘ [PREv—— ‘
f: :igg;%?: ‘ WLAN MAC-Address ‘ KKXKK-XK-XKXK ‘
#
;,;E 5;(:)?209111 4. BlueBox BlueGate Settings:
IE 5te00213 ‘ Host ‘ bluegate.go-sys de ‘
5te00376 |Password BlucGate [ox ‘
3 Nachricht
5. BlueBox PC Software - BlueGate Settings:
P d
asswor Host datagateway.go-sys.de
‘..'.'.'. ‘ Verified h?') Exit Username XXX
= Password Windows ox
Firmware: 5.01.58 IP address : 192.168.1.167
1
Password input: The password can be found in the
co nfigu ration data sheet BlueBox under "2. Network". This document contains confidential information.
Press the RETURN key.
(green circle) The password is valid.
(grey circle) The password is invalid. Enter password X

Password (eeseses

If the password you have entered is incorrect, an error message will appear. If you
have not entered the correct password, you will still be able to start the program, but
8 Password error. you will not be able to change any settings or view calibration values and raw data.
The “Enter password” prompt only appears ifﬁ > @ > CONNECTIVITY SETUP >
Block anonymous connections is enabled on the BlueBox display.

If[v] Block unprotected connections is enabled there, [v] Protected must be enabled
in the BlueBoxSoft program, see 3.2 Network Setup.

AMS X

Ifﬁ > 5-5'3 >NETWORK ADDRESSES >|v|Block IP after authentication error is enabled on the BlueBox display,
the connection is subject to a timeout as a safety measure.

If you enter the wrong password several times, the BlueBox will block the connection. It takes a few seconds for
the blocked IP address to appear at the bottom left of the display.
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5.3.2 File
5.3.2.1 Save Settings for Virtual Sensors and Messages

Here you can save the settings and AMS formulas for all virtual sensors and all messages as an AMS backup file.
A window opens in which you can select the storage path.

% AMS [sQU - X
File Config Help Bhsave as X
H Backup settings % 0 « File path v © Browse folder »
] Export sensor list

File name:‘ | ~
__?f Restore settings File type: AMS Backup File (*.AMS) v

Exit
% v Browse folder Abort

To restore settings, see below 5.3.2.3 Restore Virtual Sensor and Message Settings

5.3.2.2 Export Sensor List

Here you can save the sensor list as a csv file. The sensor list contains all sensors (real and virtual) with their
sensor IDs, settings and storage modes.
A window opens in which you can select the storage path.

¥ AMS [sau — X
File Config Help Save as %
H BaCkup settings T <« File path v @ Browse folder el
H Export sensor list

2 File name:“ v
-/ Restore settings File type: Sensor list (*csv) ~

Exit

% v Browse folder Abort

The data in this csv file is separated by semicolons.

Structure: Modul;Sensor;Name;Comment;Parameter;Source;Value;Unit;Min;Max;Decs;Interval;Average;Store mode
| Module-ID | Sensor number | Sensor name | Comment | Parameter | Connection type | Last measurement value | Meas. unit |
| Min. measurement value | Max. measurement value | Decimal places | Measurement interval | Averages | Storage mode (internal value) |

The data in a csv-file is separated by semicolons. It is recommended to open these files with a program that dis-
plays the data in a clearly arranged way. see Appendix F - Opening of a csv-File

5.3.2.3 Restore Virtual Sensor and Message Settings

Here, AMS backup files (see 5.3.2.1 Save Settings for Virtual Sensors and Messages above) can be restored, i.e.
the settings are transferred back to the BlueBox, overwriting the current BlueBox settings. After selecting "Re-
store settings", a warning window appears asking whether the settings should be overwritten.

“ AMS [SQL] Warning X |
: _ Warning about possible incorrect operation:
File | Config Help Al Overwrite all settings ? Please note the warning message and carefully decide
i Backup settings Ve whether the settings should be overwritten.
I Export sensor list Clicking [Yes] opens a window in which the storage
; - ath for the AMS backup file is selected.
Y Restore settings Open P P
% Exit % T « File path v U Browse folder 0
File name:| | v
File type: AMS Backup File (*.AMS) v
v Browse folder Abort

Clicking [Open] transfers the settings. |
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5.3.3 Configuration

5.3.3.1 Mailserver Setup

Here you can configure the mail server settings.
Emails will be sent from BlueBox using the email address entered here.
4 AMS [SQL]

IP-Address

Port

Account

E-Mail Address

Fle | Config Help

=10l

Bl & 1ailserver configuration..
™ Custom protocol setup

|E & Systemiist
1% Clock setup >

F
" [B] Set BlusBox name

PR g L

-7 bsal0523
E-0) fatonz2g

= Timzz SMTP Setup

=B 10000204
B0 OD0D4 Port 485

w- ) fst00267 IP-Address |smtp.mai|server.cnm

Y
=

Account Iaccnurrt

EMail Address|mailaddress@mail.com

rPassword———————————

3¢ Delete

Passward IMW
se 5501
se TLS/STARTTLS

Use SMTP- Auth CRAM-MDE

i) Update

<9«

P Exit

IP address of your e-mail server or the name of your e-mail server
Is the name of your mail server written here and is the BlueBox connected to the inter-
net via a router or similar and not via an internal modem, then a DNS server must be

entered in the BlueBox.

Menu operation: System = Network = DNS-Server = DNS-Server 1

Here as an example port 465 (default port for a SMTP connection).

Account name of the e-mail account

E-Mail address of the e-mail account

Password E-mail password
Use SSL [v' E-mails are encrypted with SSL.
Use TLS/STARTTLS [v' E-mails are encrypted with TLS/STARTTLS.

Use SMTP-Auth CRAM-MD5 [/ SMTP authentication accordingly CRAM-MD5

3€ Delete

i) Updlate

Deletes all entries except the port entry.

Transfers the settings to the BlueBox.
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5.3.3.2 Custom Protocol Setup

These settings allow external devices to be connected.
Example: GO Modbus sensor on the internal serial interface of the BlueBox.

B AMVS [sQU — X
File Config Help
Blu Mailserver configuration...
‘Y Custom protocol setup Protocol 1...
@ Systemlist » 2. GO Systemelektronik Modbus Sensor %
Clock setup »|  Protocol 3...
||B| Set BlueBox name Protocol 4...
1 X
Protocol |GO Systemelekironik Modbus Sensor ~ |
Device |Seria| 1 ~

RS485 8N1 ( depends on hardware
Baudrate statip |1 5| RS2328NI

RS232 8E1 ( depends on hardware )
Mode |RS485 8N1 ( depends on hardware ) Kl RS232 801 ( depends on hardware )
L\ RS282 8N2 ( dedends on hardware )
RS485 8N1 ( depends on hardware )
RS485 8E1 ( depends on hardware )

-

i £y Save settings RS485 801 ( depends on hardware )
Py RS485 8N2 ( depends on hardware )
|oooooooo ‘ Verified %Exit
Firmware:5.01.85 IP address : FES0:0:0:0:D835:43FA:6A60:EBO5

Note: When connecting a GO Modbus sensor (BlueTrace, BlueEC) to the internal RS485 serial interface of
the BlueBox R series, the sensor is automatically detected and entered with the appropriate protocol settings.
Prerequisites: The internal RS485 interface of the BlueBox must be active and no user protocol must have been
entered yet.

The connection of Modbus devices is described in 6.2 ModConfig (Modbus Client Configuration).

The settings for other devices are determined by the respective configuration and are hardware-dependent.
For further information on setting up other devices, please contact GO Systemelektronik.

GO Systemelektronik GmbH ~ Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 37 /121
www.go-sys.de info@go-sys.de



WE MAKE
LiQuUIDS
TRANSPARENT.

AMS

5.3.3.3 System Lists

5.3.3.3.1 Phone Number List

When sending SMS messages with AMS, you can refer to the corresponding telephone numbers via the
row number. see 5.4.2 Sending Messages by E-Mail and SMS

< AMS [8QL] _ o] x|

File | Config Help

" BlueE () Mailserver configuration... I
3

™, Custom protocol setp
IE L svstemlist 4 F:'|"IIZIZIT'IE! I .
17 Clock setup v & E-Mal address

¢

list...
T 5] et BlueBox name & Error message list...

« Phonebook X|
-
0. 49431580800

1. 49431580800,458431580700,45431580600

I

i) Update |

Here you can enter and delete phone numbers in the international format without the plus sign (+).
The phone number from GO Systemelektronik in the footer of this page has to be entered as 49431580800. You
can also enter multiple telephone numbers in one line, separated with a semicolon or a space®. Click on <Up-
date> to transfer the telephone number list to the BlueBox. An entry is deleted by deleting the entry in the line
and then clicking on <Update>.

5.3.3.3.2 E-Mail Address List

When sending e-mails with AMS, you can refer to the corresponding e-mail addresses via the row number.
see 5.4.2 Sending Messages by E-Mail and SMS

< AMS [8QL] _ o] x|

File | Config Help

— 1
Bluek ™) Mallserver corfiguration... I
™, Custom protocel setlp b

[{ & Fhone no. list

B 2 Clock setup QY E-1ail ad .
Set BlueBox name €3 Error message list...
X|
g
0. | maik@wy.com
1. | mail@:y.com;mail@ab .com;mail@cd .com
2.
3
L4 |
_P -
i) Update |

Here you can enter and delete e-mail addresses. You can also enter multiple e-mail addresses in one line,
separated with a semicolon or a space®. Click on <Update> to transfer the e-mail address list to the BlueBox.
An entry is deleted by deleting the entry in a row and then clicking on <Update>.

* max. 120 characters - Row 1. in these examples has 35 characters
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5.3.3.3.3 Error Message List (user-defined)

Using AMS formulas, user-defined error messages can be displayed on the BlueBox display.

" AMS [SQL] =l x]
File | Config Help

TBlueE ) Mallserver configuration

™, Custom protocol setup 4
ﬁ g Systemlist b
17 Clock setup ’

Firrr

Set BlueBax rarme
I_&l—m T

2 Phone no. list...
& E-Mal address list...

2 *Error list il
|

1. Error 1

2. Errar 2

3 Error 3

4.
|5 |
F —

i) Update |

In this window you can define error messages.
An error is set, reset and queried using the appropriate AMS formula entries.
see Appendix H - List of the AMS Formula Elements there 18. Errors (user-defined)

The entry in a row appears in an error message on the BlueBox display.
see Manual BlueBox R1 and Panel there 6.1.4 User-Defined Error Messages

Q

Entry in a row

User-defined error message on the BlueBox display

Clicking =~ & Update | transfers the list of error messages to the BlueBox.

An error message is deleted by deleting the entry in the row
and then clicking <Update>.
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5.3.3.4 Clock Setup
5.3.3.4.1 Time Server
" AMS [SQL] _ o] x|

Fie | Config Help

(B () pailserver comfiguration...
® Custom protocol setLp >

] - I
b g Time Server...
=9 Tune

Gl St

|E @ Systemliist

.
" [B] st BlueBox name
ey

= Iooond

X
Input field IP address

Time Server I -~ |—
&) Update | P Close |

NTP |
remate refid  sttwhen poll reach delay  offset jitter

19253103108 .PTE. Tu B441024 377 33387 0130 0.047

Example: Timeserver of the Physical
Technical Federal Institute of Germany

Password

I xxxxxxx cﬂﬂ Exit |

To have the exact time at the BlueBox, there is the possibility to synchronize the BlueBox with an exact time
server. You enter the IP address of the time server in the input field.

@ Update | Clicking this button transfers the entered IP address to the BlueBox.

il Clicking this button displays the current setting and status of the time server.

5.3.3.4.2 Clock Tuning

o AMS [SQL] _ ol x|

File | Config Help

Blue 7 Mailserver configuration...
® Custom protocol setup

-

|E T Systemlist 4
e LD [ 753 Time Server, .,
Firrr
— [B] Set BlueBox name = Ture
e QM Set

: e
- fst00267
- SEMO005Y

#-f—] Message

Clock diff. in ms per 24h
[o

ok | abon |

In order to calibrate the internal clock of the BlueBox, the time variation within 24 hours of the internal clock
has to be entered here. The internal clock is then faster (positive value) or slower (negative value). The value
has the unit milliseconds [ms]. Only useful if no time server is specified!
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5.3.3.4.3 Set Date and Time

Fle | Config Help

Bl 7 Mailserver configuration...
™, Custom protocol setup

3
ﬁ 2 Systemlist g ~]
- etLp {753 Time Server, .,
Set BlueBox name BS TUre
T
- fat0267 o
=y
) = SENODDS? Confirm
#-f—] Message .

-

@ SetBlueBoxtime to PCtime ?

L,
"

X

Sets the UTC time of the BlueBox! to the UTC time of the Windows computer?.

=10

The actual time shown on the display of the BlueBox is dependent on the time zone, set on the BlueBox.

Only useful if no time server is specified!

5.3.3.5 Change BlueBox Name

< AMS [SQL]

File | Config Help

BlueE 7 Mailserver configuration...
® Custom protocel setLp b

|E & Systemiist 4 =l
1% Clock sefup

Firrr

Seat BlLeBox

T ==
£ | Fsh0267

= o Upcate BlueBoxname
= RFO0D Update BlueBox name
E-4EE SENDD. s ;
[Ff— Messa

%Qancel |

=10l

Here you can change the name of a BlueBox. see also 3.2.1 and 3.2.2

@ Update | Saves the name change and closes the window.

! displayed clock time of the BlueBox +/- time zone
2 displayed clock time of the computer +/- time zone
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5.3.4 Help
QAMS [sal] @ About... % - X
File Config ' Help BlueBox Info...
BlueBox Modem log...
BlueBox SMS log...
BlueBox E-Mail log...
2 BlueBox reboot
Upload firmware
% Reset BlueBox database
Info Opens a window containing the version number of the AMS soft- | about X

ware. The software version in this example is 5.1.
The information after the second dot is for internal purposes.

The version of the AMS software corresponds to the version of
the InSta“atlon SoftWa re. GO-Systemelektronik GmbH

see also 1.1 Software Versions of the BlueBox PC Software

BlueBox Info...

WE MAKE
LIQUIDS
TRANSPARENT.

Faluner Weg 1

Software Version 5.1.9260.30268
GO-Systemelektronik © 2001-2024

|

Opens a window with advanced system information.

BlueBox firmware version

BlueBox Modem log...

BlueBox SMS log...

BlueBox E-Mail log...

BlueBox reboot

Upload firmware

Reset BlueBox database?

Status n
---Configuration---

Version 5.01.80 [Jan 28 2025 11:22:33]

Language = de_DE.utf8

Timezone = Europe/Berlin

Temperature = 38.6 °C / 26.1 °C / @ rpm
Airpressure = 1008.121 hPa

watchdog = ON

Power supply = n/a

GPS = OFF

Cloud transmit = none

Cloud Gateway = disabled

Virtual Sensors = 10

---Statistics---

User = 1/25

System runtime = 9d:00h:05m:08s

Formula runtime = 0.8 ms

Opens a window with the connection log of a modem.

Opens a log of SMS messages sent and received using the messaging func-
tion. see 5.4.2 Sending Messages by E-Mail and SMS

Opens a log of e-mails sent using the messaging function.
see 5.4.2 Sending Messages by E-Mail and SMS

Restarts the current BlueBox. Confirmation needed

Enables a BlueBox firmware update via AMS!
Further details available from GO Systemelektronik if required

Deletes all measurement data on the BlueBox. Confirmation needed
& Warning: This deletion is irreversible!

! This is only required if the BlueBox has no internet connection and
an update cannot be performed via the USB port on the BlueBox.

2 Measurement data consists of a timestamp, the measurement value, possibly the sensor status at the time of measurement,
possibly GPS data, and possibly the SQI (only for spectral data).
Deleting this data is really only advisable when a BlueBox is being passed on to another party.
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5.4 The AMS Start Window

If settings are changed on the BlueBox display, the changes are only transferred to AMS when a connection is
established after a program start or using the reconnect function (keyboard key F1 on the computer when the
AMS Start Window is active).

Start the AMS program, e.g. via the BlueBoxSoft program. The AMS Start Window opens.

4 AMS [SQL] — O X

File Config Help AMS Window
Example configuration with multiple modules

BlueBox Selection BlueBox*

/
R11234 4 v

L SPS
» -2 R11234 <&——— Serial number of the BlueBox
£ DIA00013
@ £5t00229
- £st00267

\0D00204 CAN-ID (DAM-ID)
v 11 1ft00004 ~€— I
- y x Identification number of a Data Acquisition Module
" uAII' pressure
\:} n/c
& Humidity <¢——— Double-clicking on an entry opens the respective sensor setup window.
" @ Indoor temperature
& pemoo099
/7% RF000008

& RFO00011
T 5t200291 Password: see 5.3.1 Password Input
*L 5te00213 (green circle) The password is valid.
=1 Nachricht . .. .
(grey circle) The password is invalid.
Password
es000000 Verified “ﬁ) Exit
Firmware: 5.01.58 IP address : 192.168.1.167
| Firmware version of the BlueBox IP address of the BlueBox

Symbols of the AMS Start Window Symbol of the virtual sensors
@ m 3 L/}, ."?‘i__,Specific symbols of external modules
@ \) Sensor status symbols, see next page

B A Message symbols, see next page

Tme Symbol for the PLC function extension in AMS. This extension is not described in this manual.
For more information, please contact GO Systemelektronik.

Note on actuators: There are analog actuators (e.g. a current output) and digital actuators (state 0 or 1). For digital
actuators, the term relay is used here as a synonym.

* Strictly speaking, no BlueBox is selected, but a name assigned to the BlueBox (see 3.2.1 Network Settings on a BlueBox there
@ BlueBox Name) and therewith a BlueBox. The input is auto completive.
You can also enter the BlueBox’s serial number and IP address.
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There are 6 different sensor status symbols with the following meanings.

@ green The sensor works.

The sensor is not active.
\) grey Sensors are not active if in the sensor setup window, the sensor name is set to
n/c (not connected). see 5.4.1

@ red Sensor error
o blue with magnifying glass  Waiting for the first measurement value

rotating arrows  The service mode! is switched on.

The value of a virtual sensor is outside the measurement range limits 2 or the
| Warning sign limit value of the SQI value of an application-specific parameter from spectra
datais exceeded.

The maximum calibration interval of a sensor is exceeded, currently only real-
Scale S o
ized in the clear water calibration of a spectrometer.

Notes on actuators: The terminology of the BlueBox system does not always differentiate between sensors and
actuators. The states of an actuator can be interpreted as measured values and are also recorded as such.
Accordingly, actuators have a sensor status.

Messages B Message symbol (SMS and E-Mail)
Double-clicking on a message symbol opens the message setup window.?

AAS long as a message condition? is fulfilled, the message symbol is a warning sign.

Message list

v @ Message New message Five messages are entered in the message list by default. Right-click
1 and click on <New message> to create a new message.

New messages start with message number 6. New messages without
a formula entry are deleted when a connection is established (pro-
gram start/reconnect [F1]).

315 (s Messages without an entry are displayed in grey.

Input X The name of the message (here 5) is highlighted in blue:
Right-clicking and selecting <rename> opens an input window for as-
signing a message name.

Name
The names are only stored locally on the PC. If the names of the mes-
sages are accessed from other PCs, the name changes made here will
QK Abort be ignored.

! Service mode suppresses the recording of maintenance data that is irrelevant to measurements.
see Manual BlueBox R1 und Panel there 8 Service Display

2 see 5.4.1 The Sensor Setup Window there Min. Value and Max. Value
3 see 5.4.2 Sending Messages by E-Mail and SMS
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Identification numbers

e DAM ID (Module ID)
o Identification number of a Data Acquisition Module
o Identification number of an actuator module
The DAM ID consists of 3 letters + 5 digits and is factory set.

e Sensor number: The sensor number (consecutive number 1 to 16) of a real sensor is factory set via the
respective sensor input on the Data Acquisition Module.

e CANID* (Sensor ID) of areal sensor=DAM ID + sensor number

e CAN ID** (Sensor ID) of a virtual sensor = 00*** + serial number of the BlueBox + sensor number
The serial number of the BlueBox is factory set. The sensor number of a virtual sensor is factory set.
Modbus sensors connected to the internal RS485/RS232 interface of the BlueBox and the internal sensors
(temperature sensor and air pressure sensor)**** have the ID of a virtual sensor.

* The CAN ID is strictly speaking the ID of the sensor input on the DAM.
** Strictly speaking, the ID of a virtual sensor is not a CAN ID.
*** 00 means zerozero
Depending on the model, there is also a humidity sensor.

skok ok
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5.4.1 The Sensor Setup Window
Double-click on the name of a sensor in the AMS Start Window (see 5.4). The Sensor Setup Window opens.
Sensor ID (CAN ID), uniquely defined for each sensor at the factory.

- ]

on the example of a real sensor

Sensor Setup [Ift000041]

X

[[] Formula active

~Sensor
Name |Ambient air pressure | f(:}
Comment | | C?Tﬁg G O
Parameter | Pressure | RaA:/v SYSTEMELEKTRONIK
Unit |hPa |
Digits before Min. Value Data Actual Value
Digits after a Max. Value O
Interval Ws Average a Recal. 1018.hPa
Store mode | All values | 14-05-2025 14:04:14

Display of the last measurement value
and the recording time!

Formula field: Input field for AMS Formula
see 5.5AMS Formula
v
© Update |- save ¥ Load == Print (& & Close

|Characters: 0 I

\

Firmware: ARMDAM 5.2.5 |

Number of characters + line breaks + 1
ifnoentry=0

Firmware version of the module?

Opens the calibration window of the sensor (see 5.4.1.2 Sensor Calibration)

Config

Displays the uncalibrated? value (raw value) of the Sensors, as received by the sensor module.

Raw

Opens the data processing window (smoothing, moving average calculation and peak detection).

Data

ReCal.

see5.4.1.3

o For some sensors (e.g. oxygen, pH, Redox) and for analog actuators (e.g. current outputs) the
recalibration button is visible. Clicking this button opens the input window for reference values for

quick recalibration of the sensor/actuator, see 5.4.1.4.2 and 5.4.1.4.4.

Designations
Entries become effective after pressing the Enter key on the PC keyboard or clicking on

an active window element (not —OX).

Name

Comment
Parameter

Unit

Name des Sensors,
is queried by other BlueBox programs. At effective entry n/c the sensor is not active,
i.e. the sensor measurement value is neither recorded nor saved.

Any comment text*

Designation of the measured parameter characters

Unit of the measurement value

! Time information according to BlueBox time
2 For virtual sensors, the firmware version of the BlueBox is displayed here.
3 Strictly speaking, the sensor value is already precalibrated at the sensor module.
4 In older software versions, it was also possible to specify how a measured value is stored in the database.

Now, the setting is made using the button <All values>.

max. 20 characters

max. 20 characters

max. 20 characters

More than 5 characters can’t be displayed at the BlueBox display.
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Settings of the measurement recording
Entries become effective after pressing the Enter key on the PC keyboard or clicking on an active window
element (not —OX).

Digits before Number of integer places of the displayed value
Digits after Number of decimal places of the displayed value

Interval Measurement interval: Time in seconds between the end of a measurement and the end of
the next measurement ?

Min.Value  Lower measurement range limit / Upper measurement range limit

Max. Value  |f the measurement undershoots or overshoots the range, this is indicated by a < or > sym-
bol and the minimum or maximum measurement value entered here is displayed and
saved; in the AMS start window, the sensor symbol appears as a warning sign /1.2

Average Number of single measurements from which the arithmetic mean is derived.
This arithmetic mean is the recorded measurement value.
For actuators, this should always be set to 1.

All values Leads to a menu where you can specify how the measurement values are stored in the
database. see 5.4.1.2 Display and Storage Mode

Interval
Single New
: measurements |measurement
Idle time (here 5) cycle
Measurement cycle l l l l
Measuring
time

Formula settings
Formula settings and formula changes take effect when you clickon @ update

Formel active/inactive Switches a formula entry active/inactive.

Formula encrypted/unencrypted A separate licence is required.
Here you can assign a password to the formula in the formula input field and encrypt it.
Encrypted formulas can only be viewed and changed after entering the password.

Button bar
© Update Transfers formula settings and formulas to the BlueBox.
H Save Opens a window to save the formula entry on the PC.
¥ Load Opens a window to load a saved formula entry from the PC.
<= Print Opens a window to print these sensor-settings.
[ Opens a list of the current variables with their current values.
& Close Closes the sensor setup window.

! The measurement interval is calculated in advance based on the set interval time, the number of individual measurements and
the properties of the sensor. This results in a slight time drift in the recording times of the measured values.

2 Under- and overshooting also affects the colour marking of a sensor on the BlueBox display.
see Manual BlueBox R1 und Panel there Appendix B - Sensor Status Messages
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5.4.1.1 Sensor Status Messages in the Sensor Setup Window

Sensor status messages are displayed in the sensor setup window in the display of the last measurement value.
Exceptions: Status 5, 6, and 32

Status Description Display
0 Sensor sending data. Measurement value
1 Sensor not sending data. No Data
2 New sensor detected. (briefly during sensor initialisation) Wait
3 Sensor ID being assigned. (briefly during sensor initialisation) Wait
4 The validity limit of the SQI value of an application-specific parameter SQl-display orange
from spectral data has been exceeded.
Measurement value
5 Measurement value is below the detection limit. (BlueMon® only) no Display
Measurement value
6 Sensor calibration error (BlueMon! only) no Display

Measurement value

30 Formula error Error at linen

31 Unknown sensor in the formula ? Sensor

32 Measurement data is not being saved.? no Display
Measurement value

33 Default calculation time in for and while loops is exceeded. Runtime!

50 Minimum measurement value has been undershot. <min. Meas. value

51 Maximum measurement value has been overshot. > max. Meas. value

52 Internal communication error. CoM

53 Lower limit of the AD converter has been undershot. ADC min.

54 Upper limit of the AD converter has been overshot. ADC max.

55 General device error. Dev. Error

57 Calibration interval has been exceeded. m Meas. value

60 The sensor is in service mode. (only for real sensors) O Meas. value

nan undefined numeric value Inf. Value

The entries in the status column can be queried with AMS formula.
see Appendix H - List of the AMS Formula Elements there 2. Sensors

Example of a formula error message Actual Value

Incorrect formula lines are displayed when they are executed.? Error at line 23
22-07-2025 12:25:10

! The BlueMon wet-chemical analyser is a separate device.
2 see Appendix H - List of the AMS Formula Elements there 20. System
3 Before software version 3.6.3 and BlueBox firmware version 2.77, only Calc Error is displayed.
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5.4.1.2 Display and Storage Mode
] ) ) Storage X
The button All values in the sensor setup window opens a window where
you can specify how measurement values! are displayed in AMS and Online Monitorand | Mode
saved in the BlueBox, and thus later in the database. (@) All
The button also a status indicator. O Calculated
Entries become effective when the window is closed (click on X).
O Changed
CAN bus sensors () Average
@ Al (Default setting) - The result of the formula entry is added to the measured @ CrneE

value as an offset value and is displayed and stored as such.
If the measurement value of a sensor is used in the formula of the sensor itself, (O Minimum
only the offset-free? value should be used, i.e. the addition of the subsequent | (™) Maximum

measurement values is prevented.
Measurements

Calculated - The result of the formula entry is not used as an offset value;
the calculated value is displayed and saved.

Changed - The offset-affected measurement value is only saved when the value changes, but at least
one value per hour is saved (minimum data set). Displayed is the offset-affected measurement value.

Average - The offset-affected measured value is calculated as the average of n measurement values
(n=entry in the Measurements input field). The offset-affected measurement value is displayed.

Summation - The offset-affected measurement value is stored as the sum of n measurement values
(n = entry in the Measurements input field). Can be used, e.g. to calculate flow rates. The offset-af-
fected measurement value is displayed.

Minimum - The offset-affected measurement value is stored as the smallest measurement value
from n measurements (n = entry in the Measurements input field).
Displayed is the offset-affected measurement value.

Maximum - The offset-affected measurement value is stored as the largest measurement value from
n measurements (n = entry in the Measurements input field).
Displayed is the offset-affected measurement value.

Virtual sensors?

® Al - The calculated value is displayed and saved.

@ Calculated - Is replaced by ® None, the calculated value is displayed but not saved.

Specifics actuators (also applies to analog actuators, e.g. current outputs)

1.

Mode @ All: A change in the actuator status (= actuator value) is always saved,
regardless of the interval setting.

Mode @ All: If the actuator value changes during the interval,
this actuator value is saved and the interval starts again.

Mode ® Changed: Although this mode saves memory space, it makes debugging module errors more
difficult. Therefore, avoid this mode for alarm-relevant applications whose error states may be
important for error analysis.

After restarting the BlueBox, an actuator without an active formula entry only delivers values after the
interval has elapsed; with an active formula entry, the actuator values are delivered immediately

! This also applies to the status values of actuators.
2 Formula element [labc123456] The exclamation mark indicates the offset-free measurement value.
3 Note: Modbus sensors on the RS485/RS232 interface of the BlueBox are handled as virtual sensors.
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5.4.1.3 Data Processing (smoothing, moving average calculation and peak detection)

This button in the sensor setup window allows you to specify how the curve of the sensor measurement
pata | values is smoothed by a digital filter, how a moving average is calculated, and how peak detection and
suppression is performed.
Note: These functions can also be performed using the BlueBox display controls.

. . . ; X
Smoothing Enabled [V/] activates the smoothing. Data processing

Smoothing
Smoothing is performed separately for increasing and decreasing meas- | [lEnabled

urement values. The smoothed measurement values are stored.” T T e
Max. increase [ Max. decrease %
activates smoothing for decreasing measurement values. Averaging
Enabled
Max. decrease Averagetime  [100 |5 ~|
activates smoothing for increasing measurement values. Enabled
Peak detection ‘30% v |

Averaging Enabled || activates the moving average calculation.
The moving average is calculated from the measurement values rec-
orded during the averaging time.

Averaging info
Average samples 20

Sample interval 5

The number of measured values at a given average time depends on the Peak detection samples 12
measurement interval (see 5.4.1). With a double measurement interval
(Average Time = 2x measurement interval) two measured values are
taken into account, with a triple measurement interval three and so on.
This means, that only aninteger multiple of the measurement interval is effective. Other values are taken as the
next largest integer multiple of the measurementinterval (see 5.4.1). An Average Time of 1xmeasurement inter-
val is ineffective.

@ Update

Peak detection Enabled [v]| activates the peak detection.

Selection of the type of outlier suppression from the drop-down list.
The measurement values determined over the averaging period are sorted by size.

10% The lower and upper 10 percent by number are removed and
the arithmetic mean is calculated.

20% The lower and upper 20 percent by number are removed and
the arithmetic mean is calculated.

30% The lower and upper 30 percent by number are removed and
the arithmetic mean is calculated

40% The lower and upper 40 percent by number are removed and
the arithmetic mean is calculated

50% The calculated mean is the median of all n values.
Averaging info e Average samples Number of measurements in the average time
e Sample interval Measurement interval of the sensor

e Peak detection samples Number of removed measurement values
At 50% (median), Average Samples minus 1 is displayed.

© Update Transfers the settings to the BlueBox.

* Calculation: current measurement value x (1 - maxvalue/100) + (new measurement value x maxvalue/100)
maxvalue is the percentage entered under <Max. increase> for rising measurement values.
maxvalue is the percentage entered under <Max. decrease>for falling measurement values.
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5.4.1.4 Sensor Calibration

General information on sensor calibration
How a sensor is calibrated depends, of course, on the properties of the respective sensor.

o Calibrating® is carried out for sensors on the CAN bus via the display operation on the BlueBox or with the
AMS program. A calibration measurement value is the moving average of the measurement value from the
last 15 seconds*™. The result is a calibration polynomial of the nth degree.

The calibration polynomial can also be entered or changed directly*** with AMS, but usually the calibration
polynomial is automatically generated after comparison with calibration measurements at certain meas-
uring points.

e Modbus sensors from GO Systemelektronik connected directly to the BlueBox and Modbus sensors on
BlueConnect modules are calibrated using the Modbus Tool.exe program.

The calibration is stored in the respective sensor module/sensor electronics.

5

Strictly speaking, the sensor is already pre-calibrated at the sensor module/sensor electronics.

Strictly speaking, these are the last 15 measurement values, but since all connected sensors (strictly speaking all but the
ISA Spectrometer) are automatically set to a measurement interval of one second during calibration, it's the moving aver-
age of the last 15 seconds.

see 5.4.1.4.5 Direct Input of the Coefficients of the Calibration Polynomial

sk
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5.4.1.4.1 Calibration Example Oxygen

b
S
Carfig

Sensor Setup Window

[ ]

=101 x|

Digplay
ol @) C

S alinity

Temperature

ES N EY

barometric pressure [1013.25 hPg

T emperature Sensor Position E] I"I 3;

0.0 w, (2]

the sensor setup window, see 5.4.1 Sensor Setup

case the value in [5] must be set to zero).

small deviations are tolerable.

see 5.4 The AMS Start Window.

5.4.1.4.2 Recalibration Example Oxygen (galvanic)

Selection whether the measuring value is displayed in mg/l or % saturation, if necessary, adjust unit in

Salinity of the measuring fluid, entered by hand*, small deviations are tolerable.

Temperature of the measuring fluid, entered by hand* if no temperature sensor is associated (in this

Average air pressure at the measuring point, entered by hand* if no air pressure sensor is connected,

Relative position of the temperature sensor in relation to the oxygen sensor in the sensor list.

Article number 461 4000

The galvanic oxygen sensor is an electrochemical sensor. To function properly, electrochemical sensors have
to be recalibrated at regular intervals. This is best done weekly, but at least monthly.

There are three ways of calibrating a galvanic oxygen sensor.

1. Saturation calibration -
2. Reference calibration -

3. Offset calibration -

# | Sensor Setup Window
ReCal.

Oxygen sensor calibration

(1J

+# 100 % Calibration

Calibration in air

x|

99.4 %

o/ 0% Offset calibration

(5]

8

« moyl Calibration

Reference @I?.UD 3:

.77 mg/l

&1 Histary

2484°c @

* Confirmatin with the Enter key

Calibration with a reference measuring instrument

Zero calibration with a reference fluid
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[1] Button of the saturation calibration
[2] Button of the offset calibration
[3] Button for the reference calibration with input field for the reference value [3.1]
[4] Display of the current measurement value in % saturation
[5] Display of the current measurement value in mg/I
[6] Temperature display, if no temperature sensor is associated, the value is taken

from [3] of the calibration window (see previous page).
[7] Button for manually entering the temperature

[8] Button, opens the window of the calibration history
x|

« Calibration history

| Date | Feference2 | RawValue2 |
2407 2013 16:04:22 1] ]
24.07.2013 16:01:19 0 0 23,7693 7.90667
20072113 1601113 0 0 237024 7.90714
20.07 213 160046 0 0 23,65 7.90819

Saturation calibration:
a. Keep the oxygen sensorin the air.

b. Wait until the displayed oxygen value and the displayed temperature value are stable
(minimum 10 min).?

c. Click button [1]. = The saturation calibration is completed.

Reference calibration:
a. Enter the oxygen content of the reference measurement.

b. Immerse the oxygen sensor in your measuring medium.
c. Wait until the displayed oxygen value and the displayed temperature value are stable.

d. Click button [3]. = The reference calibration is completed.

Offset calibration:
After a long period of use, it may be necessary to ensure that the zero point is really zero.

a. Immerse the oxygen sensorin a 0 mg/l reference liquid and wait until the displayed values are stable.
b. After a few seconds, the offset calibration button [2] will appear - Precondition is that the sensor
c. generated voltage is less than 3 mV.?

d. Click button [2]. = The offset calibration is completed.

! The galvanic cell for oxygen measurement is located at the bottom of the sensor body, the temperature sensor is near the
center. Therefore, a saturation calibration in the air can only be carried out when the entire sensor body has reached the tem-
perature of the ambient air. The larger the difference in temperature between the measuring medium and the ambient air, the
greater the time required for a temperature adjustment (30 minutes or more, if applicable).

The temperature adjustment can be accelerated by immersing the sensor in water, which has approximately the temperature
of the ambient air, before performing the saturation calibration.
Moreover, abrupt temperature changes (e.g., by direct exposure to the sun) must be avoided.

If the offset calibration button appears and the sensor should produce values >3 mV, the sensor may be defective.

N
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5.4.1.4.3 Calibration Example pH Value and ISE (lon-Selective Electrode)

8 | SensorSetup Window 4
Corfiy ————————————————
‘{}Drder | Gﬂrder | fid Chanrt | :I Fitting...l

fix)=al+al*+at™ 2+ad*" 3.

all |?.IZIIIZII!IZI4E+EIIZI

al |—1.?IZII]68IZIE—I32

b Save | (% Load | &) History |

Description as 5.4.1.4.5 Direct Input of the Coefficients of the Calibration Polynomial

Note: The calibration of electrochemical pH and ISE sensors is usually done with the convenient recalibration
function (see below). In special cases, you can enter the calibration polynomial here directly or change
the polynomial directly.

5.4.1.4.4 Recalibration Example pH

The pH sensor is an electrochemical sensor. To function properly, electrochemical sensors have to recalibrate
in regular intervals. This is best done weekly, but at least a monthly.

You need two calibration fluids (buffer solutions) with different pH values, e.g. pH 4 and pH 7. In addition, you
need clean tap water for rinsing of the electrodes between the calibration steps. In this two-point calibration it
is always the lower value first and then the higher value is measured. The BlueBox calculates the calibration
curve automatically.

Note: The calibration procedure described here is only operable, if in the associated sensor setup window of
the AMS software the entry in the parameter field begins with "pHGlas"(case sensitive).*

# | Sensor Setup Window PRRsTil el il s leires X|
ReCal.

1|2|'3|'4|5|6|End|

Immerse the pH electrode in
the first buffer solution

Technical buffer TemperatLre auto,

&1 History i) Mext

Technical buffer = Buffer solution for calibration of pH sensors from GO
Systemelektronik 418 400X

Labor buffer = Calibration according to NIST/DIN

Techrical buffer I Input of the type of buffer solutions

Labor buffer

* Strictly speaking, it is sufficient if the entry in the parameter field contains "pHGlas".
For better visibility, "pHGlas" should be at the beginning.
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TemperatLre aUto. Determines the type of temperature compensation.
I Temperature auto. = The temperature compensation is automatic, if a
Temperature mar. temperature sensor is connected.
Temperature man. = The temperature compensation is carried out manual,
i.e. the temperature is entered from a menu.
& History | Opens the window of the calibration history.
— " Calibration history x|
| | Dste | Referenced | Reference 2 | Rawialuel | FawValue 2 =
u 26.07.201311:09:48 1 9 9 0152263
l 26072013 10:56:50 1 9 0 1] 0 1 —
l 26.07.2013 10:56:38 1 9 1] ul 1] 1
=]
@ Next Open the next window and starts the calibration procedure.
Procedure:
1)z2]z3]4]|s]|s|ed 1 2 |za|s]| s |ed| 1]z 3|a|s|e|ed|
Please wait 3 :
I 3 : Buffer solution 1
mmerse the pH electrode in evaluating
the first buffer solution buffer
e = 4,04
Technical buffer | Temperature auto. | Z1ACCHITTAT my @213 CCETT AT My
P | Oren | T Oren | e | I
123 4]s]|s|ed] 12|34 5 |s|ed 123 a|s & |end
@ Please wait .
Immerse the pH electrode in evaluating e
the second buffer solution buffer
I = 7,03
218°C/ 0,03 mv (b]21:8°C/0.08mv
e | v e | e | F———
[1] Select the type of buffer solution and the type of temperature com- x|

[2]
[3]

[4]

[5]
(6]

[7]

pensation, see previous page. Immerse the pH sensor in the first 1z2]a]4]s5]|s Edf

buffer solution and before immersing rinse the electrode in clean tap

water. Click on <Next>. Slope 498 mV/ipH
Offset 0,3 mV

Wait until the detection of the first buffer solution is completed. Quality

If no temperature sensor is connected, use the arrow buttons [a] to @ Hstory | Save |

enter the actual temperature of the buffer solution. The entered tem-
perature is displayed [b].
Use the arrow buttons [c] to enter the pH value of the first buffer solution. Click on <Next>.

Immerse the pH sensor in the second buffer solution and before immersing rinse the electrode in clean tap
water. Click on <Next>.

Wait until the detection of the second buffer solution is completed.

If no temperature sensor is connected, use the arrow buttons [a] to enter the actual temperature of the
buffer solution. The entered temperature is displayed [b].

Use the arrow buttons [c] to enter the pH value of the first buffer solution. Click on <Next>.

The result of the calibration is displayed. At Quality, a quality factor calculated from slope and offset is dis-

played graphically. Click on <History> to open the window of the calibration history. Clicking on <Save>
saves and ends the calibration.
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5.4.1.4.5 Direct Input of the Coefficients of the Calibration Polynomial

0 | sensor etupWindon :
Config == ==
< Order | < Order | fiLd Chart | j Fitting... |

fi=al+al*eals"2+ad*" 3.

a0 |5-000000E+00

al [1.425000E+00
a2 |5.2EDDDDE—D3

ko Save | % Load | &1 History |

Direct coefficient setting for the calibration polynomial (see also the next page).
Already existing coefficients are displayed.
E+/E- like exponential notation e.g.yE+022yx 100 e.g.yE-02 2 yx0.01

43 Onder | Increases the number of calibration coefficients (max. 8).

i

{} Dider | Reduces the number of calibration coefficients.

fid Chat | Opensawindow that displays the assignment of the raw values to the
measurement values graphically.

| Fitting.. | Opens the calibration fitting window (see next page).

() Save Opens a window for choosing the file storage path.
Saves the calibration settings as cal-file on the PC.

2 Load Opens a window for choosing the file storage path.
Already stored calibration settings are loaded from the P.

138

) History Opens the calibration history.

" Calibration Chart ;IEIEI

fid Chart

T T T T T T T T
0 500 1.000 1.500 2.000 2.500 3.000 3500 4.000

Assignment of the raw values (x-axis) to the measurement values (y-axis)
Example of a degree 1 polynomial
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Calibration Fitting

j Fitting... Start window of the calibration

A calibration generates, by a comparison with calibration mediums, value pairs out of sensor raw values and
reference values. These value pairs will be considered as points in a coordinate system.

Through these points a curve will be placed preferably exactly of a degree 1 up to a degree 8 polynomial, this
is the calibration polynomial.

Example manual 3-point-calibration:

" Calibration Fitting o [=] |
calibration order /:"' w=004+1425+0,005:"2 Correlation Coefficient = 1.0
2 E= i A L
T e da
& : : :
[reny value § measured value] 400 p--oooee poooees poteees e :_-“"l """"" o
noso , . .
100.0 200.0 350 f------- REEEEE REEEEE REEEEE Fosee- Fommmm +-- ‘ ‘
200.0500.0 ' ' ' ' ' ' '
[PPSO SO SR BRSO SOOI SO0 SO |
= : : : : : : :
= : : : : : : :
= il 1
4 '
7 , , , , , , ,
= : : : : : : :
2200} croaoos I I En
50 - - -

polynom values 100 o -meee o et T i

all = 5. 000000E +00 50| ot R S S boeennn boenees bemeees domee Ammene 41
a1 = 1.425000E 4010 D . . . . . . . .
42 = 5 Z50000E-013

A e e B e B B B B B | L T T L
0 20 40 60 a0 100 120 140 160 180 200

V | H | {%_‘ : Feawy value

[1] Input2 = The curve of calibration will be calculated with a degree 2 polynomial.

[2] Input 0.0 5.0 | 100.0 200.0 | 200.0 500.0 =  value pairs of raw value and reference value
To each raw value of the sensor the value of a calibration medium or a reference instrument is allo-
cated, here as example 3 value pairs. By changing the input 1 you can change the degree of the calibra-
tion polynomial to put the curve of the polynomial as accurately as possible along the coordinate points
of the value pairs. In each line, the entry has to be confirmed by pressing the Enter key.

[3] the coefficients of the computed calibration polynomial
E+/E- like exponential notation e.g.yE+02 2y x 100 e.g.yE-02 2 yx0.01

[4] the calibration polynomial

[5] Correlation Coefficient is the grade of approximation of the correction curve to the calibration value
pairs, here as example 1, i.e. the curve of the calibration polynomial touches all coordinate points of
the value pairs.*

[6] coordinate points of the value pairs (red) connected with straight lines (red)

[7] curve of calibration polynomial (blue)

* Describes the point correlation, not the curve in the region outside of the coordinate points of the value pairs.
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= Displays the actual raw value.
,~ |
2 | Opens a note window.
i Use CTRL-R to insert the actual raw value.
v | Transfers the calibration function to the sensor.
= | Saves the calibration values as .cal-file.
o | Loads an already existing .cal-file.
[v' calibration Range Displays only the range of coordinate points of the pairs of value.
[ calibration Range Displays the whole range of measurement of the sensor.
. Calibration Fitting -0l x|

calibration order
2

N

95.000

[Faww walue [ measured value]

0050
100.0 200.0
200.0 500.0

Meazured value

polynom values

a0 = 5.000000E+00
a1 =1.425000E+00
a2 = 5.250000E-03

v | & | & |

w=50+1425: + 000572

85.0004--------
80.000
75.000 .
70.000 4-------- L
65.000 4~ L
so.000 - ------- L
55000 4-------- L
50.000 }-------- L

L

fr

80.000 4-------- :,
.

45000 - -------
40.000 41--------
350004
30000 4 -------
25,000
20000 4--------
15.000 4 -----
10000 4--------

5.000 4

Correlation Coefficient = 1.0

R

e

i

]
'
'
'
]
]
]
1

B ik i L e e I E
'
]
]
'
'
'

- T

P

________________

2.500

T=-r--
]
1
1
'
'
'
]
= B T T TR S

(S
=
=

1.500 2.000

Raw value

5.4.1.4.5.1 Specifics Pulse Input BlueBox T4

5
< Order | < Order | i Chart | = Fitting...l

fix)=al+al*c+ad* 2+a3%"3 . /

e

al |D.DDDDDDE+DD

al |1.DDE|E|DDE+DD

4

—Senzor type /
| |

I Save | [3 Load | @ Hiztory |

The calibration window for the two internal pulse inputs on the
BlueBox T4 has the additional selection menu "Sensor type".

,Selection options:

e Staticinput - Pulse input is static

e Frequency (Positive edge) - Frequency (rising edge)
Frequency (Negative edge) - Frequency (falling edge)

Frequency (debounced max. 20 Hz)

For external pulse input modules on the BlueBox T4, there may be
fewer options available
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5.4.2 Sending Messages by E-Mail and SMS

AMS enables messages to be sent via e-mail and SMS. Messages are sent after a set response time once an AMS-
formula-defined message condition* is fulfilled.
The message condition can be the result of any formula entry.
The setup window for a message is opened by double-clicking on the message symbol in the AMS start
window, see 5.4 The AMS Start Window there Messages.

Example: Setup window of Message [1] - Sending an e-mail when a measurement value is exceeded

Message [1]

Message Limit
Respone Time

Limit reset time

Bedingung:
Active

Time between Messages |2

12
120 =| seconds
24 = | hour

- | minutes

Info

Condition :

Age :

Status :

Msg Send :
Last Send :

true

170 s

oK

1

14.05.2025 12:02:32

Subject="Alarm";
MsgText="Temperatur > 30";
[ctl000141] > 30

MailTo="Name@Mail.de";

Formula field

@ Update

4 Save ® load

<= Print P Close

Characters: 84

In this example, the message condition is that the measurement value of the sensor ct1000141 exceeds 30.

Message Limit

Response Time

Limit reset Time

Time between Messages

Condition:

Age:

Status:
After clicking @ Update

Maximum number of messages which can be transmitted in the Limit reset Time.

Time period in seconds from the appearance of the message condition till the
sending of the message. If the message condition changes in the response time,
the process is cancelled and the message won’t be transmitted.

During this time in hours, no more messages can be sent, as it is defined above

in Message Limit.

Minimum time in minutes until the next message is sent.

true The message condition is fulfilled.

false The message condition is not fulfilled.

Duration in seconds since the message condition has been fulfilled

OK The formula is syntactically error-free.
Calc Error The formula has at least one syntax error.

*

If the message contains a sensor measurement value:

e The message is sent if the sensor status is not equal to 0. Please take this into account when setting the message limit,

see above.

e For some sensor status messages, the corresponding display in the sensor setup window is sent instead of the

measurement value.

You can prevent both of these by making the appropriate entries in the formula field. see 5.4.1.1 Sensor Status Messages in the
Sensor Setup Window and Appendix H - List of the AMS Formula Elements there 2. Reference to sensor data
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Msg Send: Number of previously sent messages
Last Send: Date and time of the last message sent
[v' Active The formula is active and effective when you clickon| @& Update
[ Active The formula is inactive and effective when you clickon @ Update

Characters: 85 Number of characters + line breaks+1 ifnoentry=0

Example entry in the formula field: E-mails with multiple addresses are sent as CC.

Mailto=“Name@Mail.de*;...;... E-mail addresses, separation of individual e-mail addresses with
semicolon or space, max. 120 characters

MailTo=“n* Exactly one entry n from the e-mail address list
see 5.3.3.3.2 E-Mail Address List

Subject“Alarm®; Subject! of the e-mail, max. 30 characters
MsgText=“Temperatur > 30%; Text? of the e-mail, HTML and ASCIl, max. 160 characters
[ct1000141] > 30; Message condition for sending the e-mail:

The measurement value of sensor ct1000141 is greater than 30.

Transfers the entry in the formula field and the activation state

Updat
© Update (Iv' Formula active <» [~ Formula inactive) to the BlueBox.

Message specific formula elements:
A click with the right mouse button in the formula field opens the input assistance. (see also 5.5.3)

Message > SMS
Sensor > E-Mail > Header
Math > Attachment > Live values
Zeit Funktionen > History values
Kontrolle >
Sonstige >
Ende
SMS Entry MsgText=" ";
PhoneNo=" ";
Header Entry MailTo=" ";
Subject=""";
MsgText=" ";
Live values Entry MailAttachment="[LIVE]";

History values Opens a list of all sensors and actuators. Double-clicking on a list entry sets a formula entry
Example: MailAttachment="[bsa005041,1d]";

! The e-mail must contain a subject line.
2 The e-mail/SMS must contain text.
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Formula element

Description

MsgText=“Text*

PhoneNo=%“Telephone number*

PhoneNo=%n*

MailTo=“Mail address*

MailTo=%“n«

Subject=“Text*

MailAttachment="[LIVE]"

MailAttachment="[Sensor-ID,nd or nh]"

Message text of the e-mail or the SMS, the e-mail/SMS must have a text
(max. 160 characters).

International telephone number without 0, the telephone number of
GO Systemelektronik would then be 49431580800

Multiple telephone numbers are separated by a semicolon or

a space (max. 120 characters).

Entry in row n of the telephone number list
see 5.3.3.3.1 Telephone Number List

Mail address = Destination address
Multiple e-mail addresses are separated by a semicolon or
a space (max. 120 characters).

Entry in row n of the e-mail address list
see 5.3.3.3.2 E-Mail Address List

Subject of the e-mail, the e-mail must have a subject (max. 90 characters).

HTML table in the text of the email and a zipped csv-file attached to the e-mail
containing the current measurement values from all sensors and actuators shown
on the BlueBox display. max. 20160 measurement values

HTML table in the text of the e-mail and a zipped csv-file attached to
the e-mail containing the measurement values of the sensors identi-
fied by the sensor IDs from the past period specified by nd or nh.
max. 20160 measurement values
nd =ndays (n=1to 30) or nh=n hours (n=1to 24)
Multiple naming of sensors possible:

“[ID1,nd] [ID2,nh] [ID3,nd]...”

Specifics e-mail:

o If an e-mail cannot be sent, another attempt to send it will be made after 3 minutes.

e |f an e-mail cannot be sent within 12 hours, it will be deleted.

e A maximum of 100 e-mails are stored for sending.

If more are added, the oldest e-mai

Specifics SMS:

[s will be deleted.

e Sendingan SMSis only possible if the BlueBox has an SMS-compatible modem and the SMS card is activated

for SMS transmission.

o [fthereceiving phone of an SMS message sends back an SMS with the message text SMS RECEIVED in capital
letters, the sending of further SMS messages is interrupted.
Preconditions: 1. The telephone number of the receiving telephone sending the reply is stored in the
BlueBox telephone number list. see 5.3.3.3.1 Phone Number List

2. At least 30 s

econds and no more than 30 minutes have elapsed since the last SMS

message was sent from the BlueBox.
As soon as the message condition is no longer fulfilled, this interruption is cancelled.
The receipt of the return SMS is entered in the SMS log.

e You can change variable values on a BlueBox with an SMS. see 5.5.2 Variables
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5.5 AMS Formula described program version: 5.1

The AMS formula enables, amongst others, the manipulation of sensor data and actuators, the setting up of
virtual calculated sensors (in contrast to real sensors) and the sending of messages via e-mail and SMS. The
formula code is written into the formula field of a sensor setup window or into the setup window of a message
and transferred to the BlueBox.

@ if an offset! value has been entered in the formula field of a sensor and this offset is to be removed,
itis important to ensure that the formula field is completely empty. Even spaces must be deleted.?

Bl After transferring the contents of a formula field to the BlueBox, it is permanently stored in the BlueBox
data memory only after 30 seconds. This means that the BlueBox can be restarted safely after a formula-
induced crash. Therefore, any changes you make to the formula will be lost if you shut down the BlueBox
within those 30 seconds.

5.5.1 Formula Structure

e The formula syntax is defined by lines.
Skip functions do not exist; the formula is executed line by line sequentially.
Maximum number of characters in a formula field: 40002

o Upper and lower case letters are differentiated (case sensitive).
o Decimal separator is the full stop.
e ; The semicolon marks the end of a statement.

e # The number sign marks the following characters of the line as a comment.
Comment text max. 30 characters per line *

e () The argument of a function is enclosed in round brackets. Empty round brackets denote a function
with no parameters, example NOSAVE().
In calculation formulas, round brackets express the priority of one calculation operation over others in
the calculation sequence. Multiple nesting is permitted.

o {} Ablock of statements is started with an opening curly bracket {and ended with a closing curly bracket}.
For conditional statements, you must define instruction blocks if more than one instruction is to be exe-
cuted. Meaning;: if (condition) {statement1;statement2;...;statementN;}

e Spaces Spaces outside formula elements may improve readability; apart from that, they are ignored and
removed during syntax analysis.

Actual Value

o At formula errors, incorrect formula lines are displayed when executed.® .
Error at line 23

22-07-2025 12:25:10

! see 5.4.1.2 Display and Storage Mode there CAN bus sensors there ® All

2 For very old versions, the following applies: If an offset value is entered in the formula field of a sensor, this offset value remains
active even if the formula is deactivated. To deactivate the offset value, enter “0;“ instead of the offset value, otherwise the
BlueBox must be restarted.

% Formulas in the PLC programming window (not described here) may be considerably longer.
# from software version 4.02 onwards
5 Before software version 3.6.3 and BlueBox firmware version 2.77, only Calc Error is displayed.
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5.5.2 Variables

Variables are created by entering a variable name in the formula field of a sensor or message and transferring
the entry to the BlueBox. Maximum number of variables per BlueBox: 700?

Variables

= Can only contain integers and floating-point numbers. All numbers are stored internally in double format.
All calculations are performed in double format on the BlueBox.

= Thevalueis assigned using variable name=value; without value assignment, the value is 0.
= Are global within a BlueBox.

= Can be changed with an SMS message to the BlueBox.
Prerequisite: The telephone number of the sending telephone is in the BlueBox telephone number list.
see 5.3.3.3.1 Phone Number List
Syntax: SET variable name value

= Are deleted by first removing the variable name completely from the formula fields? of a BlueBox.
The deletion then takes effect after restarting the BlueBox.

Variable names
= Consist only of ASCII letters and ASCII digits.

= The first character must be either a leading underscore (see below) or the dollar sign (see below)
or a letter.

= If the first character is an underscore or the dollar sign, the second character must be a letter.
= Variable names are case sensitive.
= The maximum length is 30 characters.

= Cannot begin with the character strings of AMS formula elements.3
© Ifthefirst character is a leading underscore or dollar sign, it cannot be followed by character strings of
AMS formula elements either.*

Variable types There are three types of variables:

= Standard variables, the content is deleted when the BlueBox is shut down and set to 0 (zero)
when restarted.

= Permanent stored variables are stored permanently on the BlueBox; they are declared with a preceding
underscore (example: _Name). The data is saved permanently when you shut down the BlueBox via the
display, or automatically every 10 minutes. After restarting the BlueBox, the variable has the last
saved value. see also 3 BlueBoxSoft there gray box Storage of measurement data in the BlueBox system.

= User variables (at BlueBox adjustable permanently stored variables) have the same storage behaviour
as permanent stored variables. User variables can be changed on the BlueBox display; they are declared
with a preceding dollar sign (example: SName).
A suffixed “.MIN”, “.MAX” limits the value that can be set. A suffixed “.RESOLUTION” determines the number
of decimal places. In the following example, the entry 0.01 determines two decimal places.
Example: SName.MIN=-5; $Name.MAX=10; S$Name.RESOLUTION=0.01;
If both MIN and MAX are set, only values within the specified range can be entered on the BlueBox display.
The number of decimal places is determined by RESOLUTION. If MIN and MAX are not set, the variable is
treated as an on/off digital switch on the BlueBox display.
Note: The dollar sign does not appear on the BlueBox display.

Note: References in a formula to measurement values from internal BlueBox sensors and formula elements
relating to the Power Management Module PMM also begin with $. see Appendix H - List of the AMS Formula
Elements there 3. Measurement values of internal BlueBox sensors and 16. Power Management Module PMM

! from software version 4.01 2 except for areas marked as comments, of course
3 Here too, upper and lower case letters are differentiated. 4 An underscore and a dollar sign must not follow either.

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 63 /121
www.go-sys.de info@go-sys.de



GO =

SYSTEMELEKTRONIK TRANSPARENT.

AMS Formula

The current variables and their values can be viewed in the sensor setup window
by clicking the variable list button = [Z: .

Variables

s . . . . L. No.: Name Value

Double-clicking on a row in the list opens an input window for assigning a value. 0 -

A list item is highlighted in blue when it has been clicked. A list entry is marked . m

with blue text, if it is used in the formula field of the current sensor.* > _amamEZ o
Varname nn

5.5.3 The AMS Formula Input Assistance
Example: Reference to a sensor measurement value

Formula active

Sensor > Data > Value N A

Actor > Raw Data 1 sensor Iistb\Y X

Math > External Data

Time Function > Custom protocol > v -IftQOOO4

Control > Internal > A pressureE in the f la field
[Ift000042] |ENtrY in the formula field:

Other > . [1ft000042]
- Humidity

End -Indoor temperature

© Update I save % Load

ICharacters: 0 | | Firmware: ARMDAM 5.2.5|

A click with the right mouse button in the formula field opens the input assistance.
Click on an entry in the selection list leads forward correspondingly.
Double-click on a sensor in the sensor list inserts the sensor identification? into the formula field.
A complete list of AMS formula elements can be found in: Appendix H - List of the AMS Formula Elements.

5.5.3.1 Elements of the Formula Input Assistance

Sensor data Sensor > Data > Value
Actor > Raw Data Time
Math > External Data Status
Time Function > Custom protocol > Quality
Control > Internal > Age of the measured value
Other > Value without status information
End

Value  Opens a selection list of all sensors of the current BlueBox, click on an entry sets a reference to the
measurement value plus offset of the selected sensor. Example [Ift000044]

Time Opens a selection list of all sensors of the current BlueBox, click on an entry sets a reference to the
recording time of the last measurement value of the selected sensor (hhmmss), displayed time is the
Coordinated Universal Time (UTC). Example [[ft000044.TIME]

Status Opens a selection list of all sensors of the current BlueBox, click on an entry sets a reference to the
status of the selected sensor (see 5.4.1.1 Sensor Status Messages in the Sensor Setup Window).
Example [1ft000044.STATUS]

Quality Opens a selection list of all sensors in the current BlueBox. Clicking on an application-specific param-
eter entry from spectral data sets a reference to the SQI® (spectral quality index); in all other cases,
the SQl value is meaningless. Example [[ft000041.SQl]

1 Exception: The variable was created in the formula field without being assigned a value.
2 see 3.5 Sensor Information and Deletion of Sensors there Identification numbers 3 Alicence may be required.
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Age of the measured value Time elapsed in seconds since the last measured value was recorded.
Example [lft000041.SEC]

Value without status information  Measured value of the sensor without transferring® the sensor status.
Example [Ift000041.VAL]

Sensor > Data >
Actor > Raw Data
Math > External Data
Time Function > Custom protocol >
Control > Internal >
Other >
End
Raw Data Opens a selection list of all sensors of the current BlueBox, click on an entry sets a refer-
ence to the offset-free measurement value of the selected sensor.
Example [!1ft000044] Not to be confused with the raw value of the sensor.
External Data Measurement value from another BlueBox

Reference to the measurement value of the sensor selected by the Sensor ID.
[*Sensor ID] Identifiable by the asterisk.

Custom protocol  Entry CUSTOMnN[m] - mth measurement value in the string
received via custom protocol n.

Internal Sensor > Data Sets references to the internal sensors of the BlueBox.
Actor > Raw Data SPRESSURE = Air pressure
Math > External Data SHUMIDITY = Air humidity
Time Function > Custom protoc SMAIN = Interior temperature
Control > Internal > Barometric pressure sensor
Other > Humidity sensor
End Temperature sensor
Internal Sensor >
only BlueBox T4 Actor > Internal > BlueBox internal relay
Math ’ On Time Sets references to the two
Time Function > Off Time internal relays of the BlueBox T4.
Contral z Last Value
Other >
Error Value
End
On Time Entry ONTIME - Time in seconds since the actuator was switched on.
Off Time Entry OFFTIME - Time in seconds since the actuator was switched off.
Last Value Entry LASTVALUE - Status of the actuator at the last calculation

Status >0.5 actuator switched-on Status <0.5 actuator switched-off

1 When referring to sensor measurement values from another sensor, the sensor status of that sensor is adopted.
The entry .VAL suppresses this behaviour.
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Error Value Entry ERRORVALUE= n - Determines whether an actuator is switched-on or off at an incorrect
calculation (e.g. breakdown of a sensor).
ERRORVALUE=1 Actuator is switched-on. ERRORVALUE=0 Actuator is switched-off.

If this value is used, it should be entered in the first line of the formula field!

For calculations, various mathematical operators, functions, etc. are accessible.

Sensor b e
— ’ asin(x)
Math > Math Function > Sinus >
" . . cos(x)
Time Function > Math Constants > Cosinus >
. acos(x)
Control > Equation > Tangens >
Other > Logic > rad(x) tan(x)
End 0) deg(x) atan(x) PI
+ exp(x) Math Function > > ( greater)
- In(x) Math Constants > < (less)
/ log(x) Equation > >= ( greater equal )
* sqri(x) Logic > <= (less equal )
A abs(x) ) == (equal )
++ avg(x) + & (AND)
= PID() B} | (OR)
% round(x.y) / XOR
el . ! (Invert)
polyfit() A
++
%
Trigonometric functions Inverse trigonometric functions
Sinus Sine function sin(x) asin(x) Arc sine
Cosinus Cosine function cos (x) acos(x) Arc cosine
Tangens Tangent function tan(x) atan(x) Arc tangent
Angle dimensions
rad(x) Converts degree to radian (e.g.: 60° is /3 rad, also circa 1.0472 rad)
deg(x) Converts radian to degree
Exponential function
exp(x) Exponential function whose base is Euler's number e: e

Logarithmic functions
Logarithms are the inverse functions of exponential functions

In(x) Logarithmus naturalis, log (x)
log(x) log10 (x)

Root function

sqrt(x) square root of x

Absolute value

abs(x) Absolute value of x

When forming the value, positive real numbers and zero remain unchanged; for negative real numbers,
the corresponding positive real numbers are output.
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Averaging adjustments with outlier suppression

Here you can specify how the AMS formula element AVG is used to
calculate a moving average and how outliers are detected and sup-
pressed.

These functions can be tested on existing measurement values. see
4.3.1 Averaging and Outlier Suppression

% Delete  Closes the window without a formula entry.
B Similarly, clickingonE4.

© ok Closes the window with no formula entry.

Note: The functions described here can also be executed in the sen-
sor setup window without entering a formula.
see 5.4.1.3 Data Processing

Average

Sensor selection
Sensor

4

o <]

number of values

Interval

Type of peak detection

AMS formula
AVG(xx,4[],60,0);

XX = unique number

X Delete

©
2

number of values Number of measurement values from which the moving average is calculated; the minimum is 2.

Interval* Time distance in seconds

This determines the time interval at which measured values are added to the moving average.
For example, if the entry is 60, a measured value is only added to the average every 60 seconds.

Type of outlier/peak detection: Type selection for outlier detection in the drop-down list

0 No outlier suppression

The n measurement values determined by the number of values (see above) are sorted by size.

arithmetic mean is calculated.

1 The lower and upper 10 percent by number are removed and the

arithmetic mean is calculated.

2 The lower and upper 20 percent by number are removed and the

arithmetic mean is calculated.

3 The lower and upper 30 percent by number are removed and the

arithmetic meanis calculated

4 The lower and upper 40 percent by number are removed and the

5 The calculated mean is the median of all n values.

AMS formula This field displays the corresponding AMS formula entry.

AVG(xx,b,[Sensor-1D],d,e);

xx = ldentification number of the moving average calculation (0 to 9999)
Each identification number may only be assigned once within a BlueBox.

b = Number of measurement values to be averaged.

[Sensor-1D] = measurement value of the sensor
d = Averaging interval in seconds
e = Type of outlier detection

* Not to be confused with the measurement interval.
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PID controller
PID(String) Entry PID(1, actual value,target value,P,1,D);

The PID controller has a proportional, integral and differential component in the control effect.
The respective strength of the component in the control effect is determined by the input values
for P,1and D. see Appendix H - List of the AMS Formula Elements there 6. PID controller

Rounding
round (x,y) Entryround(Value,y)
Rounds the value defined with Value to y decimal places.

Random numbers
rand() Entry rand()
Generates random numbers between 0 and 1.

Calculation of a polynomial from measurement values
polyfit The polyfit function calculates the coefficients of a polynomial by minimising the sum of the squares of
the deviations from given measured values (least squares fitting).

Entry in the formula field:
A[0][0]=x0;

A[0][1]=x1;  defines the array of the x-values

A[0][2]=x2;

A[1][0]=y0;

A[1][1]=y1; defines the array of the y-values
(2]

corr = polyfit(number of values,order);

number of values = Number of measurement values / order = Degree of the polynomial
= writes the correlation coefficient to the variable corr

= writes the coefficients of the polynomial to the array [2]

#Result A[2][0] - A[2][order];

Constant
Pl 1=3,14159265

Equation (Relational operators)
Relational operators are particularly necessary for setting switching points.

> greater than

< less than

>= greater or equal

<= less or equal

== equal

Logical connectives

Logical connectives can also be used to set switching points (see above).

& and OR XOR AND

| or a b y a b y a b y

0 0 0 0 0 0 0 0 0

XOR  exclusive or 0 1 1 0 1 1 0 1 0
o . 1 0 1 1 0 1 1 0 0

! Bit inversion 1 1 1 1 1 0 1 1 1

Truth table
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Arithmetic operators

() Preferred execution of the basic arithmetic operation in brackets
+ Addition

- Subtraction

/ Division

* Multiplication

A Exponentiation, a" corresponds to a*n

++ Addition of 1 (+1)
- Subtraction of 1 (-1)
% Modulo operator, remainder of an integer division

Time functions

Sensor > The information refers to the local time of the BlueBox.
Actor > Time TIME current time
Math > Hour HOUR  current hour
Time Function > Time Min MIN current minute
Control > Hour Sec SEC current second
Other > Min Month MONTH current month (0 - 11)
End Sec Day of Month DAYOFMONTH current day of month
Month Day of Week DAYOFWEEK current day of week
Day Of Manth 0 corresponds Sunday
Day of Week 1 corresponds Monday,
2 Tuesday
etc.
Other elements Sensor > Sensor >
Aktoren > Aktoren >
Sensor > Math > Math >
Actor > Zeit Funktionen b Zeit Funktionen >
Math > Kontrolle > Kontrolle > if( ){}
Time Function > Sonstige » Sonstige > if( ){ lelse{ }
Control > Ende Ende while ( ){ }
Other > GPS > for(::)1( }
End Variables > Variable
UPS ( uninterruptible power supply ) > Variable ( stored )
Sensor ? ISA > Variable ( BlueBox adjustable ) >
Actor ? Modbus > Array >
Math > User defined errors >
lineiioction ? Power module >
Control > Tovt Value
Jifiz- ’ LS > 4 Sensor Value (o—
— aiziE > 4 Sensor Value (1 Float
UPS ( uninterruptible power supply ) > base disabled Integer
ISA 3 Register
Modbus 5 Read 3 Coil Status
User defined errors > Write > Float
Power module > Integer
Text Value Register
Send Sensor Value ( Local ) Coil Status

Send Sensor Value ( INET)
Database disabled

A complete list of the AMS Formula elements you see at: Appendix H - List of the AMS Formula Elements
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5.6 AMS Examples

5.6.1 Changing Output Values of a Sensor

Example: The output value of a temperature sensor should be converted from °Celsius to °Fahrenheit.
TFahrenheit = TCelsius - 1.8 + 32

Sensor Setup [Ift000041] ﬂl

—Sensar
Sensor Setup [Ift000041]
Name [mater temperature & —Sensor
Config
Caomment | ):} Mame |Water temperature
Parameter  [Temperature Ra Comment I
Urit |“C Parameter  [Temperature
Digits before |2 3: Min. Walue I-EU Uit IHF ( 1 ) SYSTEMELEKTRONIK
Diigits after |2 3: M ax. W alue |sn Digits befare |2 3: Min, ' alue |-4
Actual Value
Interval g0 = Average 10 = Digits after |2 3: Max. Value |1 30
]
Stare mode Al values | Interval GO = Average |1U 33 72 . 1 g F @
17052017 11:158:12
— Famula active Store mode Calculated values @ |
@ Jw Fomula active
[!IftDDDDf11]*1.8+32;® =]
(& Update | | Save | % Load | i< Br LI
[Characters: 1 (5 & Update | k) Save | (% Load | <= Print | &5 | @) Close |
|Characters: 21 [ AVRDAM 2.44
Procedure:

®

®» © ©

[!lft000041] =

*1.8
+32

4800

Input°F = The unit of the value is °F.

Selection Calculated values = Ensuresthat the formula entered in the formula field is not used as

an offset value, so that the calculated value is displayed and saved.

[V Activating the formula

Input [!1ft000041]*1.8+32;

Offset free value of the sensor itself.

The exclamation mark says that the offset free value of the sensor is used here.
Otherwise, the individual calculated values would add up to each other
multiplies the raw value of the sensor with 1,8
adds 32 to the result of previous multiplication

marks the end of the statement

Clickon @ Update | transfers the formula in the formula field to the BlueBox.

The calculated value is displayed after the end of the current interval.
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5.6.2 Settings of a Virtual Sensor

Example: Calculation of the difference value of two sensors
[Sensor-ID of the virtual sensor]

Sensor Setup [00TS512341]

v Formiula active

Sensor
Name |Diff. Inside Outside
Comment I
Parameter |Temperature
Unit e SYSTEMELEKTRONIK
Digits before |2 = Min. Yalue I-SD
Actual Value
Diigits after 1 = b aw. Walue IED
o
Interval 1 = Average 1 — 22 . 3 C
17052017 11:19:12
Store mode Al values |

Display of the last value
and the time of recording ||

[Ift000044]-[ct1000141];

@ Update | I Save | @ Load | = Erint | & |

=
hd
@j Cloze |

|Characters: 25 [

AVRDAM 2.44

i | Opens the calibration window of the virtual sensor.
Karfig

see 5.4.1.4.5 Direct Input of the Coefficients of the Calibration Polynomial there Calibration Fitting

Name Diff. Inside Outside

Comment General comment

Parameter  Temperature Name of the measured parameter
Unit °C Unit of the output value

Min.Value -30  lowest saved and displayed value

Max.Value 30 highest saved and displayed value

[1ft000044]-[ct1000141];

Sensor name, retrieved by the other BlueBox programs.

Subtraction: measurement value of sensor [ft000044 minus measurement value of sensor ct1000141

; (Semicolon) marks the end of the statement

i) Undate |

Transfers the formula to the BlueBox.
The value is displayed and stored only when one
of the two sensor values in this formula changes.
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5.6.3 Settings of an Actuator

Example: Switching a relay when a value is exceeded
[Sensor-ID of the actuator] strictly speaking actuator-ID

Sensor Setup [fSt0026710] ﬂ
Sensor
MHarme IEmergenc_l,J gazzing @
Carfig
Comment IHelais 267-2
D
Parameter Iswitch Ram
Unit I SYSTEMELEKTRONIK
Digits before |1 3; Min. ¥ alue ID
—dctual Walue |
Digits after IU HQ Maz. Yalue |1
current switching
Interval IED 3: bywerage 1 =
0 valueOorl
Stare mode When value changes | 17.05 2017 13.51-08
v Formula active . . .
Switching condition: If the measurement value of the sensor
[£=t002942] > 6.5; . . . . .
fst002942 is greater than 6.5, the switching value is 1, otherwise 0.
| -]
@ Update | I Save | @ Load | = Erirt | & | E?jj Cloze |
[Characters: 19 | AYRDAM 2,44

Opens the actuator configuration window. Here you can choose between "Normally open"
Corfia | (status 0 = open) and "Normally closed" (status 0 = closed). *

J | Is not required with a relay, but not with calibratable actuators *.

Rt

Name Emergency gassing Actuator name, retrieved by the other BlueBox program.

Comment Relais 267-2 General comment

Parameter  switch Description of the switching parameter

Unit Since this is a simple switch (status 0 or 1),
the actuator parameter has no unit.

Digits before 1 Number of integer places

Digits after 0 Number of decimal places

Interval 60 Testing every 60 seconds if the actuator is still there, if not "No Data"
appears under Actual Value.

Min. Value 0 Status 0

Max. Value 1 Status 1

Average 1 Has no function for actuators.

“when value charges | The actuator value is only stored if the value is changed,
but at least one value per hour is stored (minimal dataset).

© Updete | Transfers the formula to the BlueBox.

* Does not apply to the special case of calibratable actuators; for further details, please contact GO Systemelektronik.
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5.6.4 Settings of a Current Output

A current output is an analog actuator and is parameterized similar to a sensor. The measurement values from
an assigned sensor control a current output. In the example selected here, a current output (here bsa008451)
has to convert the measurement values of a sensor (here tes000001) into current values of 4 mA to 20 mA.

Sensor Setup [bsal08451] ]
Sensor
Name [b3a-8454 &b
Cotifiy
Comment | ):'
Parameter |Current R
Uk |ma foo SYSTEMELEKTRONIK
Digits before |2 = Min. Yalue 4
@ —Actual Walue
Digits after |2 = Max. Yalue IQD
Irteryval g0 = Average 1 = 0’00 mA
Stare mods All values | 1605 2018 14:24:12
—F Formula active
# Current out il
SValue = [tes000001]; # Sensor
SMin = 500; # Sensor min Value
SMax = 3000; # Sensor max Value @
CurrentMin = 4; # Current min Value
CurrentMax = 20; # Current max Value
A1 = (CurrentMax - CurrentMin)/(SMax - SMin);
AO = CurrentMin - A1*SMin;
Current = A1*SValue + AQ;
if (Current < CurrentMin) Current = CurrentMin;
if (Current > CurrentMax) Current = CurrentMax;
Current;
® .|
@deate | L Save | @Load | i Print | & | %Qlose |
[characters:423 | AVRDAM 253

® The entries in [Min. Value] and [Max. Value] do not refer to the value range of the sensor
measurement values or the value range of the current values.

@ 2 [2 The buttons have no function in this example.
Corfiy Fanw ReCal.

Entry in the formula field:

(@) The sensor measured value of the sensor tes000001 is written into the variable SValue. The following
variables determine the value range of the sensor measured values (variables SMin and SMax) and
the value range of the current values (variables CurrentMin and CurrentMax).

@ Calculation of the conversion with a first-order polynomial with the slope Al that intersects the
y-axis at A0 (y = 0.0064x + 0.8).
The current value (Variable Current) is calculated from this (A1 x SValue + A0).

@ If the measurement value of the sensor leaves its value range (SMin to SMax), the current value is
limited to the value range of the current values (CurrentMin to CurrentMax).

@ The current value is generated and displayed.
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6 Programs for Data Transfer and Configuration

Unless you selected a different folder during installation, the 32-bit programs are located in the "C:\Program
Files (x86)\BlueBox" folder and the 64-bit programs in the "C:\Program Files\BlueBox" folder.

6.1 ExportTool

described program version: 5.1

The ExportTool.exe program reads measurement data and GPS data from a BlueBox Database.

Functions: e Listing of measurement values and GPS data from a selected range

e Calculation and listing of min/max, average and summation values
from a selected interval.

e Export of the list entries of the measurement values in txt- and csv-format

e Export of the list entries of the GPS data in gpx-format

Call-up ExportTool.exe via BlueBoxSoft: MM BlueBox
@ Export Tool File Setup Options Visualisation Tools Help
File Config  Help B Ams
. B OnlineMonitor
rom Intensi ) ~
il € Export
04-03-2025 09:56:00 761
04.03.2025 [~ 00:00:00 @™ ModConfig %
04-03-2025 09:57:00 761 121,98
i Selection time fange| 04-03-2025 09:58-00 761 102153
04.032025 [~ 23:59:00 ~ || | 04-03-2025 09:59:00 761 102150
04-03-2025 10:00:00 761 1021.49
Bluesox 04-03-2025 10:01-00 761 1021 46
‘B‘ 5 ISelection BlueBox}—‘ ' '
- . -
ueBox 04-03-2025 10:02:00 761 Export list sorted by
04-03-2025 10:03:00 761 measurement recording time
Timezone : according to the settings
’_—( Selection Timezone* }_‘ 04-03-2025 10:04:00 761 g g
Local Timezone | | 04-03-2025 10-05 00 761 102132
04-03-2025 10:06:00 761 1021,30
Interval
~ . 04-03-2025 10:07:00 761 1021,29
00:01:00 Selection interval
hd hh:mm:ss 04-03-2025 10:08:00 761 1021,27
Pressure internal 04-03-2025 10:09:00 761 1021,25
v Intensity Selection Sensors 04-03-2025 10:10:00 761 1021,23
| Alr pressure 04-03-2025 10:11-00 761 102121
SAC254 oW BN ta T aTalalali ot Natatal TiA ADnd _NA v
I Save ~ Run
Vv Run Loads the selected data into the list.
I save Exports the measurement data in txt- and csv-format. Opens a window in which the

storage path and format can be selected. The data in the txt file is separated by tabs,
and the csv file by semicolons. see Appendix F - Opening a csv-File

‘{_ﬂ Export Tool
File Config Help
Export track to GPX file %

Exit

* see next page there Selection Timezone

Exports GPS data to gpx-format. Opens a window in which the
storage path can be selected.
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& Export Tool - O X
File Config Help
GPS > ddd’mm.mm’
Calculation > | ® ddd’mm’ss.ss” Determines the format of GPS coordinates,
Enable SQI dddmm.mmmm listed as Longitude/Latitude.
dddmm.ssss The current setting is marked with a e.
ddd.ddd
GPS > Min .
: A Determines how the measurement values recorded
Ciledzion 2 e during the interval time are calculated.
Max
Enable SQ ) The current setting is marked with a e.
Summation

® First Value ===y Exported is only the first measurement value of the interval.

Enable SQI For application-specific parameters from spectral data, the SQI* values are listed. In
all other cases, the SQIl value is meaningless here.

Selecting a time zone
The displayed time zone can be changed as follows.
e Coordinated Universal Time [UTC]
Display date/time in UTC according to the timestamp in the database

e Local Timezone [PC]
Display date/time according to calculation from Coordinated Universal Time [UTC] to the time
zone of the PC on which the BlueBox PC Software is installed.

e BlueBox Timezone [BB]
Display date/time according to calculation from Coordinated Universal Time [UTC] to the selected
time zone in the BlueBoxSoft network settings, see 3.2 Network Setup

Note on time stamp: The recording times of the measurement values and associated information (e.g. GPS
data) are stored in the database in Coordinated Universal Time (UTC). Changing the time zone on the BlueBox
Display and in the BlueBox PC Software only changes the time displayed, not the time stamp in the database.

* SQI = Spectral Quality Index
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6.2 ModConfig (Modbus Client Configuration)

Note: The complexity of setting up Modbus devices varies depending on the system configuration and hard-
ware. Detailed descriptions are available as service documentation.
Contact GO Systemelektronik.

described program version: 4.5/5.1

Available Modbus interfaces of the BlueBox:
e CAN-bus with External Serial Interface Module see6.2.2

e Ethernetvia TCP/IP

e Internal Serial Interface

For some settings, you will need the password for the respective BlueBox.
see Appendix G - The Configuration Data Sheet there Network there Password | Password |

6.2.1 Starting ModConfig.exe

see 6.2.3
see6.2.4

Password dialog

Cancel OK
X

g BlueBox

File Setup Options Visualisation Tools Help
AMS
OnlineMonitor

Export

FoOoR@

Call-up ModConfig.exe
with BlueBoxSoft

After starting, this window will open.

ModConfig %

— X

Unless you selected a different folder during
installation, the 32-bit programs are located
in the "C:\Program Files (x86)\BlueBox"
folder and the 64-bit programs in the
"C:\Program Files\BlueBox" folder*.

Select a BlueBox.

#_"Modbus Client Config =10 x|
File  Help

rBlLeBo

I [ ]

BlueBoxT 20001
BlueBoxT20002
BlueBoxT20003
BlueBoxT20004
BlueBoxT20005
BlueBoxT20006 -

&) Update |

* depends on hardware

Sensor | |

Address [0 =

Type ® Analog " Digital 7= fdd |
Sensaor description | Sensor D | Type | Addressl

w_ Modbus Client Config = | 0 |i|
File  Help
rBlueBo:
[
Device | =l =l =l
16-Bit: analog valles [T reverse high /low byte ]
5 Biyte valle+statls [T reversehigh /low word ]
Analeg / digital merged B saveim 10 =
* depends on hardware &l
Sensar I =
Address |0 =
Type (& fnalog C Digital 2= Add
Sensor description | Sensaor ID | Type | Addressl
Update

Update
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6.2.2 CAN-bus with External Serial Interface Module
BlueBox R1 BlueConnect Module

LR R T R R}

COD (Outlet)
2350.15 mg/l

Modbus RTU
Master
CAN-bus cable
Select CAN-Bus Serial 1to 6.* Select Sensor and click on = Add
w_ Modbus Client Config - |D |i| w_ Modbus Client Config = |EI |i|
Eie Help Eile  Help
rBlueBo: rBlueBo:
T20001 = T20001 4
Device ﬂ I j | j Device ICAN-EIUS seriell 2 j I ﬂ I j
Off -
16-Bif: ar8lod|seriel 1 —terse high /o byte ] 15-Bit analog values [~ reverse high / low byte [
5 Byte waledUsE Serial 0 erse bigh / lowy word ] 5 Byte value+status [~ reverse high { low word [
Aralog [/ digit{ USB Serial 1 10 E“ Analog / digital merged [ 10 2
CAN-BUS Serial 1 = = slave D 6
* depends on|CAN-Bus Serial 4 = © Update * depends on hardware & Update
Sensor I ;I Sensor I ;I
Fs
Address IO E: @ Address sensar 02
Sensar 03 v
Type @ Analog " Digital 7= Add Type @ Andlog " Cigita 5= Add |
Sensor description |Sensor D | Type | Address| Sensor description | Sensor 1D | Type | Address|
Sensor 01 sid000001 Analog 0
(&) Update &) Update

Click on <Update> transfers the settings to the BlueBox.

(» 0equates to register 30001 for analog sensors and register
10001 for digital sensors.

@ Apply the change by clicking __© Update | ]
For older configurations, you will be prompted to restart the Please rehont bluetiox

BlueBox after changing these settings.

If you want to connect an additional module, select CAN-Bus Serial 3 accordingly.

CAN-Bus Serial 1 is reserved for the internal serial interface.

If you receive the error message "Unsupported firmware", the BlueBox firmware needs to be updated.
In this case, please contact GO Systemelektronik.

* @ At the BlueBox T4 and TS, select CAN-Bus Serial 2 to 6 here.
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6.2.3 Ethernet via TCP/IP
BlueBox R1

PP T R S e

COD (Outlet)
2350.15 mgl/l

sl

Modbus via TCP/IP

ethernet cable Cat5 / Cat7 Port TCP 502

The Modbus TCP/IP interface can only be accessed from private network addresses:

10.0.0.0/8 (10.0.0.1 - 10.255.255.254)
172.16.0.0/12 (172.16.0.1 - 172.31.255.254)
192.168.0.0/16 (192.168.0.1 - 192.168.255.254)
Select TCP/IP. Select Sensor and click on = Add
w_ Modbus Glient Config = |EI |l| m_ Modbus Client config = |EI |l|
File  Help File  Help
rBlueBo rBlueBo
T20001 | T20001 d
Device = | j | j Device IT CP/IP j | j | j
USE Serial 1 -
16-BIt aMalod|can-Bus Serial 1 —lerse high / low byte L 16-BIt andlog values [~ reverse high / low byte [
5 Byle valleACAN-BUs Serial 2 erae figh /o word ] 5 Byte value+status [~ reverse high / low word [
AriElog / digi| CAN-BUs Serial 3 elD 10 = Analog / digital merged [T gavem 10 e
CAN-BUS Serial 4 — -
CAM-BUS Serial 5 @
CAN-BLS Serial & [
* depends onfggessis © update * depends on hardware © Update
Sersor | | Sersor =
Sensor 01 -
5 =
s b EQ) v [ —
Type ® Analog " Digital E Add Type ® Analog " Digitl I Add
Sensor description | Sensar ID | Type | Addressl Sensor description | Senszor D | Type | Addressl
Sensor 02 sid000o002 Analog ]
&) Update @ Update
Click on <Update> transfers the settings to the BlueBox.
(1) 0equates to register 30001 for analog sensors and register
10001 for digital sensors.
@ Apply the change by clicking @ update | ]
For older configurations, you will be prompted to restart the Please reboot bluebox

BlueBox after changing these settings.

If you receive the error message "Unsupported firmware", the BlueBox firmware needs to be updated.
In this case, please contact GO Systemelektronik.
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6.2.4 Internal Serial Interface
BlueBox R1

<+~ o s woa

COD (Outler)
2350.15 mg/l

RS-232 or RS-485
half duplex

Modbus RTU

serial connection cable Master

Select Seriell/Serial 1.* Select Sensor and click I Add

EW Modbus Client Config — X BB Modbus Client Config — X
File Help File Help
BlueBox BlueBox
|B|UEBDX R-Series V| ‘BIueBo: R-Series ~ ‘
Device v Device ‘Seriell 1 v | | v ‘
Mode USB Serial 0 :l Mode @) v
USB Serial 1
16-Bit analog values |CAN-Bus Serial 1 / low byte D 16-Bit analog values [:] reverse high / low byte D
5 Byte value+status |CAN-Bus Serial 2 / low word D 5 Byte value+status [:] reverse high / low word D
Analog / digital merge CAN-Bus Serial 3 10 = Analog / digital merged [ ] Slave ID 10 =
CAN-Bus Serial 4 ‘®
CAN-Bus Serial 5 v
* depends on hardware Uiiz s * depends on hardware © Update
Sensor | ~ Sensor | ™ ‘
Sensor 01
Sensor 02
Address ® hddress
Type (®) Analog () Digital Add Type O Analog () Digital = Add
Sensor description Sensor 1D Type Address Sensor description Sensor ID Type Address
Sensor 03 sid000003 Analog 0
@ Update @ Update
Click on <Update> transfers the settings to the BlueBox.
() 0 equates to register 30001 for analog sensors and register
10001 for digital sensors.
(@) Setting the operating mode according to the hardware
® Aol ickine D x|
pply the change by clicking Up

Flease reboot blusbox

For older configurations, you will be prompted to restart the
BlueBox after changing these settings.

If you receive the error message "Unsupported firmware", the BlueBox firmware needs to be updated.
In this case, please contact GO Systemelektronik.

* @ At the BlueBox T4 and TS, select CAN-Bus Serial 1 here.
see also 6.2.4.1 Internal Serial Interface at the BlueBox T4/TS
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6.2.4.1 Internal Serial Interface at the BlueBox T4/TS

BlueBox T4/TS*: To use the almost full range of functions of the BlueBox PC Software, you need BlueBox firmware
version 4.05.30 or higher and BlueBox storage firmware version 3.26 or higher.

For BlueBox firmware versions, see 5.4 The AMS Start Window and 5.3.4 Help there BlueBox Info

*BlueBox T4 and BlueBox TS are the predecessors of the current R series.

Setting up Modbus devices on a T series BlueBox
Setting up Modbus devices with ModConfig.exe from software version 5.0 onwards on the serial interface ofa T
series BlueBox differs from that on an R series BlueBox.

Some operating modes cannot be used on a T series BlueBox. RS232 8E1 (depends on hardware)

Operating modes that cannot be used are shown in italics. RS232 801 (depends on hardware)

On a T series BlueBox, the internal serial interface setting is not "Serial 1" RS232 8N2 (depends on hardware)
as on an R series BlueBox, but "CAN-Bus Serial 1". However, with the RS485 8N1 (depends on hardware)
remaining RS232 operating modes, it is possible to operate a serial in- k5485 8El (depends on hardware)
terface set to RS485 by means of a jumper setting. R$485801 (ccllep enif on Zar Zware)
For further information, please contact GO Systemelektronik. RS485 8N2 (depends on hardware)

6.2.5 Configuring the Sensors - Modbus Client Config =0l x|
File  Help
CBILeBo:
Setting the data transmission format [T20001 =
If nothing is checked, the value is 4 Byte float in INTEL | ... [ =i = =

“Little-Endian” format (LSB first.

S .| 1e-Bit analog values [~ reverse high / low byte [
For the MODBUS/MOTOROLA format ( Big-Endian" | s Byte value+status [~ reverse high flow word [
format (MSB first)), mark reverse high / low byte und | analog f digital merged [ SavelD 0 =
reverse high / low word.
Apply the change by clicking on & Update X depends on hardware © Update

Ji

You can assign an ascending address to the selected sen- Semsor |
sor using the Address selection field. (For analog sensors,

. . Add 0 z
the addresses are increased by 2 and for digital sensors by e

1, i.e. two 16-bit registers are always read out for an ana- Type @& Andlog  Digital 7= Add
log measurement.) —
Sensor description | Sensor D | Type | Address|
It is necessary to communicate the assigned addressesto | Sensor 01 sidoonont - Analog o
th t hnici fth t d . Iti d d Sensor 02 sid000002 Analog 2
e technicians of the remote device. It is recommende ensor 03 5000003 Analog 4

to create a shared table.

For each sensor, you must also select whether the sensor
is analog (e.g. temperature) or digital (e.g. a float switch).
Type @ Analog @ Digital

The sensor drop-down menu lists the sensors that have al-
ready been selected, with analog sensors marked in blue
and digital sensors marked in green.

You can change or expand the table at any time. However,
you must always inform the technician of the remote de-
vice.

i Update

Clicking on <Update> transfers the settings to the BlueBox.

6.2.6 Configuration Settings Save and Load

Via the menu item File > Export you can save the current configuration as a map-file.
Via the menu item File > Import you can load a map-file and thereby a saved configuration.
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6.3 DatabaseTool

Call-up DatabaseTool:

;g;;' ElueBox

File Setup ©Options Visudlisaton | Tools Help
B A
B Oniinetonitor
#) Export
BN 154Data
A Modconig

Ii’ Optimize/Check/Repair Database

described program version: 4.2

=15

Database Tools

@ Cptimize / Check /Reparr Database

X

Ec Delete Data

u’ Export Data m' Import Data

Opens a window in which a BlueBox and the associated database can be selected.

Service

[ BlueBox 1 a
[BlueBox 2
[IBlusBox 3
[(]BlueBox 4
[IBlueBox 5
[IBlueBox &

[ ]BlueBox Mard
[] BlueBox Sud
[ BlueMon 1
[ Blueton 2
[]Bluehon 3
[ Blueton 4
[IBlueton &

[ ] BlueMan ost
[ Bluemon Sid
[ Blueman west

=

records and removes them.

outputs an error list.

Repair: Repairs and compresses
database.

« Check | « Optimize

4 Repair |

@ Delete Data

Deletes data older than a selected date from the database.

Optimise: Searches the database for deleted

Check: Checks the database for errors and

(formats) the

%
BlueBox | x| +#— Selection BlueBox
Drelete walues older than
[23.05.2017 | +#— Selection date
[ 3¢ Delete «if— Executes the deletion.
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6.4 BlueBox Search described program version: 5.0

The BlueBox_Search.exe program searches the PC's network for BlueBox/BlueMon devices.
Unless you selected a different folder during installation, the 32-bit programs are located in the "C:\Program
Files (x86)\BlueBox" folder and the 64-bit programs in the "C:\Program Files\BlueBox" folder*.

After starting the program, the device list appears:

BlueBox List
Serial No. Software Version CF Version Info IP Address SSL

BM1234 4.03.07 192.168.1.1 ECDHE-RSA-AES256-GCM-SHA384
R14321 5.01.81 Open Webinterface TK 192.168.1.2 ECDHE-RSA-AES256-GCM-SHA384
RS1234 5.01.81 >RvE 192.168.1.3 ECDHE-RSA-AES256-GCM-SHA384
T21234 4.05.29 3.42 bsa:2.48 |192.168.1.4 AES256-GCM-SHA384

| Serial No.: Serial number of the device | Software Version: Firmware version of the device |

| CF Version: CompactFlash version of the device! | Info: Connection status, ISA spectrometer firmware version,
internal current output firmware version (bsa)* | IP Address: IP address of the device | SSL: Type of encryption
for the network connection |

Clicking with the right mouse button (RMB) in a line causes the button Open Webinterface to appear;
clicking with the left mouse button on the button opens the BlueBox Web Interface? (see Manual BlueBox R1
and Panel there 12 The BlueBox Web Interface).

! only at BlueBox T series
2 only at BlueBox R series

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 82/ 121
www.go-sys.de info@go-sys.de



WE MAKE
LIQuUIDS
TRANSPARENT.

Data Transfer and Configuration

6.5 USB Import useful only with BlueBox T3/T4 described program version: 4.5
Transferring measurement data from a BlueBox to your PC using a USB stick

If you did not select a different folder during installation, the 32-bit programs are located in the folder “C:\Pro-
gram Files (x86)\BlueBox” and the 64-bit programs are located in the folder “C:\Program Files\BlueBox”.

Precondition: A USB stick! with a folder named “database”? at the top level. The measurement data was trans-
ferred to this folder via the display control of a BlueBox. see Manual BlueBox R1 und Panel there
7.7 Back-Up/Reset there Data base EXPORT

Transferring measurement data from the USB stick to a database on your PC
Precondition: The BlueBox is set up on the target computer with the BlueBoxSoft program (see 3.2.2 Setting Up
a BlueBox). Therewith an assigned database exists.

Insert the USB stick into a USB port on your computer. Start the USBImport.exe program.

Select a time period. The measurement data recorded during this period will be transferred to the correct da-
tabase after clicking <Start>.

USBImport.exe program window:
USB Import X
Von Bis
The timeis UTC. ‘1?'05'2025 kg | |24-'35-2'325 Eg |
100:00:00 s [e3is9:s9 =]
Start

Transfer of measurement data from the USB stick into csv-files on your PC

Plug the USB stick into a USB port of your computer. Open the Run %
Run window of your PC, e.g. in Windows 10 with the key com-
binationWindows Key+R. Enter the storage path of USBIm- ~ Type the name of a program, folder,
port.exe with the argument "csv". document, or Internet resocurce
Entry with default storage location, see the right graphic =
Click on <OK>. The program creates a folder with the name
"CSV" in the storage path of USBImport.exe and opens the
program window (see above). Cancel Browse...
After clicking <Start>, the measurement data are stored in csv
formatin the "CSV" folder.

Open: |C:\Program Files\BlueBox\USBImport.exe csv v

L strictly speaking: USB storage device 2 note upper/lower case
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6.6 BCDriver (BlueBox Communication Driver) described program version: 4.5

The BCDriver program (BlueBox Communication Driver) is a program with integrated gateway for network com-
munication with a BlueBox System (hereinafter also simply called BlueBox) via Intranet and Internet and for
receiving measurement data.

For a bidirectional connection to a BlueBox system behind a firewall, a gateway with a fixed IP address
is required.

Without BCDriver the program SCADA-BlueBox Control Center is not useful to operate, therefore BCDriver is
part of the SCADA scope of delivery. Special license conditions also apply.

BCDriver is license-dependent™ executable, licensed is the number of connectable BlueBox systems, the num-
ber of connectable sensors/actuators and the number of possible gateway connections. You can find out the
type of license via the menu item <About> in the menu bar of the BCDriver start window, see below.

If you did not select a different folder during installation, the 32-bit programs are located in the folder “C:\Pro-
gram Files (x86)\BlueBox” and the 64-bit programs are located in the folder “C:\Program Files\BlueBox”.

Start the program BCDriver.exe, the start window opens:

Communication Driver = |EI |i|

Fle Setup [nfo  About
—License: ElueBaoxes Sensors

] 20% B BER
140823 Gateway T12345 disconnected
14:0823 Gateway. User xx disconnected
14:08:14 Gateway: T12345 connected
140814 Gateway, User xo -=T12345
14:07:21 Gateway: User wo Password error
14:05:09 SCADA T12345 connected
14:05:08 Gateway: T12345 connected GO-Systemelektronik GmbH
14:09:52 SCADA: Socket Error # 10054 Faluner Weg 1

=] _io x|

About

Protokollfeld

X
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Connection reset by peer
Telephone: (++49) 431-58080-0
140415 SCADA T12345 connected Fio: (++49) 431-68080-11
14:01:14 MySQL: T12345 Sensorlist updated R
140114 MySQL: T12345 connected to 192168 1.12:3306 Software Version 4.3.0.11
@ GO-Systemelekronik 2001-2017
14:01:14 MySQAL: T12345 connect to 192.168.1.12:3306 License | B=1 ; 529999 : G=1
14:01:14 SCADA: add BlueBox T12345 Ll oK

The BCD start window displays the utilization of the number of license-dependent possible BlueBox Systems
and sensors/actuators graphically and in percentage values.

The menu item <About> opens an information window with the software version and the number of licenses
for BlueBox Systems (B), sensors (S) and gateway connections (G).

If there are connection problems with router connections, do the following:

Measurement data transmission with the UDP protocol
Enable the following port in the router of the BlueBox: e Port 14112 UDP - IP address

Bidirectional connection using the TCP protocol

Enable the following port in the router of the BlueBox: e Port 14003 TCP - IP address
Enable the following port in the router of the computer on which the requesting BlueBox PC Software
is installed: e Port 14002 TCP - IP address of the BlueBox

If a time server is set at the BlueBox, Port 123 UDP (NTP protocol) <> Timeserver IP is needed.

* In server operation (see Appendix C - BlueBox PC Software in Server Operation) licenses are first searched locally on the computer.
If there is no license here, the server is searched.
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Note: If the internal network is not a Class A, B or C network then communication with the BlueBox is only

possible over: e Port14110/TCP (SSL encrypted)

Unencrypted communication with the BlueBox is only possible from the following networks:
e 10.0.0.0/8 Class A network
e 172.16.0.0/12 Class B network
e 192.168.0.0/16 Class C network

6.6.1 Connection Setup
Call-up of the connection setup:

r.m A - N
[ Communication Driver - 0| x|

File | Setup  Info  About

7 Gateway k

Window of the connection setup:

rBlueBox rizatewany
[+ Active @ @
Serao..  [T10122 Host Jlocahost
Host |192. 1£8.1.245 Username Imichael
Password | |>K>K>K>K>K>K>K Password |*>'<>'<>'<>'<>'<>'<>'<>'<
[ Use MySGL Connection [v Store live data @
P-Address  |192.168.1.12 Port 3306 |4
Lsername |b|uebo>< Fassword |>'<>'<>'<>'<>'<>'<>'<

Project name |b|uebo><

rOpton
Update interval [s] 1 = UDF Password @
¥ Update sensor data [T Update PLC data

v Update variables

e Mew ¥ Delete (€] (5]

Use this window to specify,

e with which BlueBox systems a connection is established and, if necessary, whether
this connection goes via an external or internal gateway,

e whether data is queried directly from a BlueBox System or from an assigned data-
base (only useful for SCADA),

e whether queried measurement and configuration data are stored in a database
and
e whether data is queried regularly.
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() BlueBox connection

[V Active [v' Connection active < [ Connection inactive
SerialNo.: Serial number of the BlueBox*

Host: IP address of the BlueBox*

Password: Network password of the BlueBox*

* see Appendix G - The Configuration Data Sheet there 2. Network

(@) Gateway access data

Host IP address of the gateway
localhost for the integrated gateway

Username Gateway username
Password Gateway password
(3 Direct query, database see 3.3 SQL Server Setup
query and Storage see also Appendix A - Installation MariaDB® Server

[V Use MySQL Connection  SQL connection
With the SQL connection, the measurement and configuration data
are not queried directly from the BlueBox, but from a database.

[ Store live data Saving the queried measurement and configuration data.
The queried measurement and configuration data are stored in the
database specified with Project name (see below).

IP-Address IP address of the SQL Server

Port Port number of the SQL Server,
default address 3306

Username User name of the SQL Server, default name root
Password Port number of the SQL Server
Project name Project name = Name of the database

see 3.2.2 Setting Up a BlueBox
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(¥ Connection options

Update interval Update interval in seconds of an automatic data query

UDP Password If the UDP data transmission of the requested BlueBox is encrypted, the
password must be entered here. see Manual BlueBox R1 and Panel there
7.4.2 Settings Cloud

v Update sensor data Transfer sensor/actuator data
[V’ Update PLC data PLC data transfer - only for SCADA

[v' Update variables Transfer variables - only for SCADA

Buttons
3 New Opens the setting of a new connection, see next page.
 Delete Deletes the displayed connection.
e Opens the setting of the previous connection (if existing).

15} | Opens the setting of the following connection (if existing).

If you make changes to the settings, the buttons change.

k- save | Saves the changes.
m Cancels the process, the changes are not saved.
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6.6.2 Integrated Gateway
Call-up gateway settings:

... f - N
|| Communication Driver

Fle | Setup Info  About

B8 SCADA

Sic pew BlueBox

=3l x|

(=13

% Delete BlueBox

S [ew User

¥ Delete User

BlueBox list Lzer fist
BlueBox 1 User 1
ElueBox 2 User 2
BlueBox 3 User 3

The BlueBox Systems that can be connected via the integrated gateway are listed here with their assigned user

names.

S [ew BlueBaox

. Delete BlLeBox

B
S Mew User

.y

¥ Delete User

Deletes the BlueBox system with its user names from the list.

Deletes the user name from the list.

Seriaho.:

Mame :

Fasswiord :

Gateway User settings

Mame : ||

Fasswiord : |

Cancel |

| Save

| Save

Cancel |

Cancel

I save

1

Saves the entries.

Cancels the process, the entries are not saved.

Opens a window for entering a BlueBox serial number, a BlueBox name and a pass-
word. The password is then entered in the BlueBox to be queried, see Manual BlueBox
R1 and Panel there 7.4.2 Settings Cloud

Opens a window for entering a user name and password for the selected BlueBox list
element. These are then entered in the BlueBox to be queried, see 3.2 Network Setup.
Multiple user names can be assigned to a BlueBox entry.
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6.6.3 Info
Call-up protocol windows:
Hﬂommunication Driver = |EI |i|
File Setup | Info  About
SCADA
Gateway
LUDF Live data

SCADA: This function currently applies only to the discontinued SCADA program “BlueBox Control Center” from

GO Systemelektronik and cannot be executed without the program.

In the SCADA protocol window, the BlueBox Systems entered in the connection settings window are listed. Displayed is the
connection status, the time of the last connection establishment, the number of connected sensors and the firmware ver-
sion of the connected BlueBox.

Example:
BlueBox Online Last connected Sensors Firmware
T12345 yes 24.04.2018 10:34:14 75 4.02.10

In the gateway protocol window is listed, which BlueBox has logged on to the gateway, whether a user has
established a connection via the gateway and the amount of data transferred.

Example:
BlueBox Status User RX X
T12345 connected name 5430 bytes 5430 bytes

In the UDP live data protocol window is listed, when which sensor/actuator ID has sent which value to which
BlueBox System. Example: 10:56:04 UDP: fst00267 30.86 -> T12345
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Appendix A - Installation MariaDB® Server

MariaDB® is a free relational open source database management system. It originated from a fork (split) of
MySQL™. In the BlueBox PC Software, MariaDB® replaced the previously used database management system
MySQL™ in mid-2024.

You can continue to use MySQL™. If you want to switch from MySQL™ to MariaDB®,
see below 6 Switching from MySQL™ to MariaDB®.

The MariaDB® installer installs an SQL server. A database is created using a project name in the BlueBoxSoft
program, see 3.2.2 Setting up a new BlueBox.

1 Preparation Installation MariaDB Server

The installation program for the SQL server can be found on the supplied USB stick under:
e BlueBox Install\1. MySQL Server Installation\ mariadb-10.11.8-winx32.msi (32-bit-version)
or
e BlueBox Install\1. MySQL Server Installation\ mariadb-10.11.8-winx64.msi (64-bit-version)

Start the installation programme and follow the instructions during installation.

]@ MariaDB 10.11 (x64) Setup - ]@ MariaDB 10.11 (x64) Setup — X
End-User License Agreement M Orio D B 7
Welcome to the MariaDB 10.11 Please read the following license agreement carefully Server i f/"

Setup Wizard

GNU GENERAL PUBLIC LICENSE
The Setup Wizard will install MariaDB 10.11 (x6f
computer. Click Next to continue or Cancel to e Version 2, June 1991
Wizard.

Copyright (C) 1989, 1991 Free Software Foundation, Inc., 51 Franklin
Street, Fifth Floor, Boston, MA 02110-1335 USA Everyone is permitted to

M rl D B copy and distribute verbatim copies of this license document, but changing
O O it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom
tn share and rhanne it Rv rontrast the GNII General Puhlie | inence is

Back Next Print Back Next Cancel

i Continue by clicking [Next] i i Continue by clicking [Next] ’7

1.1 Change, Repair or Remove

If MariaDB® is already installed on the computer, this selection window will open.
If not, continue with the installation settings, see next page.

]@ MariaDB 10.11 (x64) Setup - X
Change, repair, or remove installation H Z
9% repaity MariaDB
Select the operation you wish to perform. Server 4/
[ Change | | Opens the installation settings window. see next page

Lets you change the way features are installed.

Repair Leads to an automatic repair process for the SQL server.

Repairs errors in the most recent installation by fixing missing and corrupt files,
shortcuts, and registry entries.

Opens another selection window. ' Remove data Selection of complete uninstallation
of MariaDB® including the database with the
BlueBox measurement data

Remove

Removes MariaDB 10.11 (x64) from your computer.

keepdata = Selection of uninstalling MariaDB®
Back Next Cancel while keeping the database with the BlueBox
measurement data
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2 Installation Settings

Deselect the installation of the additional program HeidiSQL. The program is not required.

ﬂ MariaDB 10.11 (x64) Setup

Custom Setup

Select the way you want features to be installed.

MariaDB

Server &

----- - &3~] MariaDB Server
. ..2-| Database instance
.=-| Client Programs
.=~ Backup utilities
.=~| Development Components
----- _I Third party tools

Click the icons in the tree below to change the way features will be installed.

Powerful, easy and free
MySQL/MariaDB GUI client by Ansgar
Becker

This feature requires 0KB on your
hard drive.

= Will be installed on local hard drive

=98 Entire feature will be installed on local hard drive

Entire feature will be unavailable

Browse...

Reset Disk Usage

Back Next Cancel

| . .
| Continue by clicking [Next] }7

ﬁ MariaDB 10.11 (x64) Setup

Custom Setup

Select the way you want features to be installed.

X
MariaDB /7
A

Server &~

B-

= Database instance
-=-| Client Programs
I, =3~| Backup utilities
----- [ =3 -] Development Components
----- =} =3~| Third party tools
b x| HeidisQL

Click the icons in the tree below to change the way features will be installed.

Install server

This feature requires 175MB on your
hard drive. It has 3 of 3 subfeatures
selected. The subfeatures require
88MB on your hard drive.

Click on [Browse..

.J opens a selection window for entering a storage location for the program installation.

Location: C:\Program Files\MariaDB 10.11\ Browse...
Reset Disk Usage Back Next Cancel
| Continue by clicking [Next] }7
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3 Program Settings |

@ User settings -

Default instance properties MO”O D B

MariaDB 10.11 (x64) database configuration Server i

i |

'f/

B3 You will need the password entered here when
Modify password for database user 'root' installing the BlueBox PC software. Please note!

New root password: || soee | Enter new root password

Confirm: || esse | Retype the password

user

] Enable access from remote machines for 'root' Enable access from... Required when
accessing the SQL server via a network.

[ ] Use UTF8 as default server's character set

Click on [Browse...] to open a selection window for entering a storage location for the database.

| Continue by clicking [Next] |

Back Next

Data directory  |C:\Program Files\MariaDB 10.11\data\ Browse....

Cancel

Note: By default, the database is created in the hidden directory C:\ProgramData. It is not possible to access the
data there using Windows Explorer. It is therefore advisable to assign the database to a different, open directory.

It may be helpful to note the storage location.

4 Program Settings Il

@ Database settings —

Default instance properties MO”O D B

Service Name: MySQL

Enable networking

TCP port: |3306

Innodb engine settings

Buffer pool size: |2042 MB

Page size: 16 KB

Continue by clicking [Next]

Back Next

MariaDB 10.11 (x64) database configuration Server i

Cancel

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel Germany Tel.: +49 431 58080-0  Fax: -58080-11

www.go-sys.de info@go-sys.de

Page 92 /121




Installation MariaDB® Server

WE MAKE
LiQuUIDS
TRANSPARENT.

5 Installing

Ready to install MariaDB 10.11 (x64)

ﬁ MariaDB 10.11 (x64) Setup

MariaDB /]

Server -1/‘

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

P "
| Continue by clicking [& Install] }7

I.@ Service(s) successfully upgraded

The installation is complete, click [OK].

Back I Glnstall 1 Cancel
ﬂ MariaDB 10.11 (x64) Setup — ﬁ MariaDB 10.11 (x64) Setup — X
Installing MariaDB 10.11 (x64 Maria )
netatiing Maria (x64) Se Completed the MariaDB 10.11 (x64) Setup
Wizard
Please wait while the Setup Wizard installs MariaDB 10.11 (x64). Click the Finish button to exit the Satup Wizard
Status: Copying new files
|
| Continue by clicking [Finish][Next] L
Back Next Back l Einish ] Cancel
Success X
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6 Switching from MySQL™ to MariaDB®
If the MariaDB® installer detects an installed MySQL™ server, this window will open.

]@ MariaDB 10.11 (x64) Setup K
MariaDB 10.11 (x64) setup M ClriCI DB ___1."’,_
Create or upgrade database instance Server i ; 'f/‘l

Setup found existing database instances that can be upgraded to MariaDB
10.11 (x64).You can create a new instance and/or upgrade existing one.

Installs MariaDB Server in additon to MySQL Server.

() Create new database instance. .
0 Caution: Do not select.

%}0 not create a new database. Optionally upgrade existing instances.

Replaces the MySQL server with MariaDB Server;
the SQL database remains unchanged.

Back Next Cancel

Clicking [Next] opens the installation settings window, see above 2 Installation Settings.

Note: A reasonably up-to-date version of the BlueBox PC Software is required for the switch.
Further details on request from GO Systemelektronik.

END
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Appendix B - Installation of the BlueBox PC Software

The BlueBox PC Software can be installed on Windows systems from Windows 7 onwards.
Ein MariaDB® Server or a MySQL™ Server is essential for operating the BlueBox PC Software.
see Appendix A - Installation MariaDB® Server

Programs of the BlueBox PC Software

AMS.exe Standard OnlineMonitor.exe Standard
BCDriver.exe Standard SoftwareLicense.exe Standard
BlueBox_Search.exe Standard Spectrum_Visual.exe optional
BlueBoxSoft.exe Standard SQLCheck.exe Standard
Control.exe optional UpdateDatabase.exe Standard
DB_Tool.exe Standard USBImport.exe Standard
ExportTool.exe Standard visual_N.exe Standard
ModbusMaster.exe optional visuall.exe Standard
ModConfig.exe Standard

If the CodeMeter Software is not already installed on your computer, it can be installed when you install the
BlueBox PC Software.

You will need the USB stick and USB dongle from GO Systemelektronik. The USB dongle and CodeMeter
Software together protect the BlueBox PC software from unauthorised access.

USB stick USB dongle
The USB stick contains the program data.

Insert the USB stick into a USB port on your PC.

1. MySQL Server Installation ‘ 3
~ BlueBox_Setup32.exe

BlueBox Install 2. BlueBox Software ¢
% ‘k— ~ BlueBox_Setup64.exe %

Codemeter

GO-Systemelektronik HelpDesk Double-click starts the installation.

During installation, unless you select a different folder below, the folder "C:\Program Files (x86)\BlueBox" will
be created for the 32-bit programmes and the folder "C:\Program Files\BlueBox" for the 64-bit programs,
containing all the necessary files.
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Select your language. Confirm the licence agreement.

L Setup - 5.1.9340.21562 - X
Select Setup Language X e

License Agreement
\l/ Please read the following important information before continuing.

[ Select the language to use during the installation:

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

English ks

Software License Agreement

C I GO—Systemelektronikretain ownership of the software and all
ancel copyright and other proprietary rights therein. The software

product is protected by the copyright as well as by v
Click on [OK]

@1 accept the agreement
O] do not accept the agreement

Next Cancel

Click on [Next]

¢l Setup - 5.1.9340.21562 — X

Select Destination Location
r'l’=| Setup - 5.1.9340.21562 Where should BlueBox Software 64-Bit be installed?

User Information _
Please enter your information. [JJ Setup will install BlueBox Software 64-Bit into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

User Name:
|name

|C:\Program Files\BlueBox Browse...

QOrganization:
| org

At least 205,7 MB of free disk space is required.

Back Next Cancel

Click on [Next]
Back Next Cancel

Click on [Next]
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¢l Setup - 5.1.9340.21562 — X

Select Components
Which components should be installed?

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

Full installation b
Program Files 194,8 MB
| ISA Spectrometer Files 27,2 MB
P ,
Modbus Setup Files 35,8 MB

Current selection requires at least 268,6 MB of disk space.

Back Next Cancel

Program files is always activated and causes the BlueBox PC Software to be installed. If the BlueBox PC
Software is already installed, newer programme versions will be installed.

Deselect additional programmes if desired.
Click on [Next]

¢l Setup - 5.1.9340.21562 — X

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Eg Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

BlueBox Browse...

Back Next Cancel

Click on [Next]
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¢l Setup - 5.1.9340.21562

mySQL Server Setup

Host name or ip-address :

Enter mySQL Server Connection parameter

|Ioca|host

User name :

|root

Password :

Back Next Cancel

Host name or IP address: The IP address of your SQL server.

If the server is installed on the current computer, enter "localhost".

If the SQL server is not installed on the current PC but on a server in the network, |v| Enable access from
remote machines for 'root' user must be activated (see Appendix A - Installation MariaDB® Server there

(2) Program Settings I). Note: In most cases, it is advisable to create a separate database here (see 3.2.2 Setup
of a New BlueBox there Project name of the selected BlueBox)

User name: Root user name of the SQL server, here the default name "root".

Password: Root password of the SQL server, entered during the installation of the server.
Assigning root password see Appendix A - Installation MariaDB® Server there 3 Program Settings |

Click on [Next]

¢l Setup - 5.1.9340.21562 — X ¢l Setup - 5.1.9340.21562 — X
Ready to Install Installing

Setup is now ready to begin installing BlueBox Software 64-Bit on your computer. Please wait while Setup installs BlueBox Software 64-Bit on your computer.
Click Install to continue with the installation, or dlick Back if you want to review or Extracting files...
change any settings. C:\Program Files\BlueBox\OnlineMonitor.exe
User information: ~

e .

org
Destination location:

C:\Program Files\BlueBox
Setup type:

Full installation
Selected components:

Program Files

1SA Spectrometer Files v

Click on [Install]
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@ CodeMeter Runtime Kit v8.10 Setup -

Runtime Kit v8.10.

oder auf "Abbrechen”, um das Setup zu beenden.

SYSTEMS

Willkommen beim Setup von CodeMeter

Mit dem Setupprogramm kénnen Sie die Methode &ndern, mit
der die Funktionen von CodeMeter Runtime Kit v8.10 auf Threm
Computer installiert werden, oder das Programm von Ihrem
Computer entfernen. Klicken Sie auf "Weiter", um fortzufahren,

Abbrechen

If the CodeMeter Software is not already installed on your computer, it can be installed now.
The CodeMeter Software, together with the supplied USB dongle, protects the BlueBox PC Software against

unauthorised access.

¢4 Setup - 5.1.9340.21562 -
64-Bit Setup Wizard

installed shortcuts.

Click Finish to exit Setup.

Completing the BlueBox Software

Setup has finished installing BlueBox Software 64-Bit on your
computer. The application may be launched by selecting the

Click on [Finish]

The installation is completed.

Before starting the software, insert the USB dongle into a USB port on your computer.
The USB dongle protects the BlueBox PC Software against unauthorised access.
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Assignment of the programs in the programs folder to the entries in the Windows start menu:

AW N

10
11
12
13
14
15
16
17

Start menu Windows 10
BlueBox

‘ Aktualisiere Datenbank Format

AMS
u BCDriver

LGSR BlueBox
Box

@ BlueBox Suche

“) Daten Export

Datenbank Tool

Messwerte abfragen
Modbus Einstellungen
Modbus Master Einstellungen

©
b
@ Lizenz Anfrage
3
|
|

E Online Monitor
@ SCADA

n Spectrum
B=lE USB Import

—
% Visual1

Fad VisualN

H 00w N

13

]

11
10
12

14

15
17
16

END

Programs

»C:\Program Files (x86)\BlueBox“ 32-Bit version
»C:\Program Files\BlueBox"“ 64-Bit version

AMS.exe

W BCDriver.exe

@ BlueBox_Search.exe
E BlueBoxSoft.exe

@ Control.exe

E DB_Tool.exe

‘E) ExportTool.exe

m ModbusMaster.exe
m ModConfig.exe

E OnlineMonitor.exe
@ Softwarelicense.exe
ﬂ Spectrum_Visual.exe
B SQLCheck.exe

D UpdateDatabase.exe
USBImport.exe

EE visual_N.exe

; visuall.exe
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Appendix C - BlueBox PC Software in Server Operation

With the CodeMeter Software from Wibu-Systems and the accompanying USB dongle, the BlueBox PC Software
is protected against unauthorised access and includes the CodeMeter Runtime-Server.

see 0.4 The CodeMeter Software

A CodeMeter Runtime-Server does not have to be on the network server, but can just as easily be on the network
client. The CodeMeter Runtime-Server on the network server is described here.

1 Overview
The BlueBox can be connected to clients via a network server in two ways.
1. The network server and each client have a dongle; any number of clients can be connected.

Ay

Client 1
BlueBox Network server

»

BlueBox
Soft

Client 2

‘Q

I

Client n

| Vs
1 ol
|

)5

2. The server has a master dongle; the number of connected clients depends on the licence.

Client 1
BlueBox Network server

Q

BlueBox
Soft

X

Client 2

& @ SQL

Masterdongle

l____/_(__

| 7/
1 s
|2

iﬂ’@

Client n

Master dongle on the network server or dongle on all computers
The dongle contains the so-called CMContainer with the licences.

@ SOL A MariaDB® Server or a MySQL™ Server must be installed on the network server.

Cw The CodeMeter Software must be installed on the network server and on each client.

The BlueBox PC Software must be installed on the network server. It can be installed on the
clients, but usually a link to the BlueBox PC Software installed on the network server is created
on the clients.
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2 CodeMeter Software Settings for Operation with Masterdongle

In order for the clients to use the master dongle, you must make the following entries in the CodeMeter Software
of the network server and the clients.

drmin

Cisable CmDongle

Help
About

Quit

‘ | RS @ 1632
Right-click on the CodeMeter icon in the Windows taskbar.
Left-click on the “Webadmin” list entry.

Your default browser will opens with the start window of the CodeMeter Webadmin interface.

Datel  Bearbeiten ht ronk —Lesereichien Extras Hife ;Iglil
@WebAdm\n\Conta\ner x B

“ = Q@ |® localhost: 22350/ container/cmcontainer_details.html?BoxSerial=2-2440769 e @ ﬁ‘ ‘ Q_ suchen ‘ S O =

CodeMeter WebAdmin Cc

SYSTEMS
Dashboard [EeGIIEILEIRYIN License Monitoring v Diagnosis v | Configuration v J| Info
ﬁ All Container 2-2440769 BlueBox 12M (2-2440769) Basic > 2] B English (US) v
Server > | Server Access I
€\ 2-2440769 BlueBox 12M :.04 [ )

0 , i Advanced License Access Permissions

% A Licenses CmContainer Info User Data

A~ 100003  Bundling Articles Clicking on “Configuration=>Server=>Server Access”

Product Code Name

opens the input mask for server access. see below 2.10

1 SecuriKey Lite

A~ 100245 GO Systemelektronik GmbH

Product Code Name

Unit Counter Valid Until License Quantity Feature Map
4206203 BlueBox SQL Control Center nfa n/a 1 n/a
4206362 ISA Plus Software nfa n/a 1 (lokal) n/a
4206611 BCD [5,9999] n/a n/a 1 n/a
42062013 BlueBox Software SQL V3 nfa n/a 1 n/a
42063625 ISA Plus 11 nfa n/a 1 (lokal) n/a
420800001 BlueMon Software nfa n/a 1 n/a

Aktueller Server: localhost (127.0.0.1) % i WebAdmin-Version: 6.50
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2.1 Settings of the CodeMeter Software at the Network Server
Input mask for Server Access:

Server Access

—Network Server
O Disable

rCmWAN Server
® Disable
O Enable

@ Apply Restore Defaults

(*) Changes only take effect after restarting CodeMeter

To activate a CodeMeter Server, please proceed as follows:
(@ Click the <Enable> radio button.

Therewith this computer makes its CodeMeter licences available on the network via the “CodeMeter
Licence Server”.

(@) By default, the port with port number 22350 is used for the CodeMeter communication. This port is
registered at IANA (Internet Assigned Numbers Authority) and uniquely assigned for the CodeMeter
communication.

Click on <Apply> saves the changes.
g
(Click on <Restore Defaults> restores the default settings.)

2.1.1 Fixing Connection Problems
If connection problems occur, check the settings on the server in the entry mask
<License Access Permissions>.

License Access Permissions

Mode
® Basic
O Advanced

CodeMeter Server is currently running in License Access Permission Mode: Basic %_"

—Basic Mode Configuration ‘

—Clients

-1 | Displays a list of all clients that have the
authorization to use the master dongle (to
.| | | allocate a license).

If this list is empty (default setting), each
e client in the network can use the
CodeMeter Server.

J enable FSB Access

Undo Changes Restore Default

Changes only take effect after restarting CodeMeter
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2.2 Settings of the CodeMeter Software at the Client

. El
CodeMeter WebAdmin C
SYSTEMS
Dashboard Container v License Monitoring v Diagnosis v | Configuration v
i All Container 2-2440769 BlueBox 12M (2-2440769) Basic 5 Server Search List 9 == English (US) ~
Server > Proxy .
@ 2-2440769 BlueBox 12M 2- 15tick/C 2.04 o
e ) ) Advanced WebAdmin
¥ A Licenses CmContainer Info User Data
Backup

~ 100003 Bundling Articles

Server Search List

—Server Search List
1. Automatic server search (255.255.255.255)@

@e add new Server

Restore Defaults

Server Search List

—Server Search List

Enter the Server's name or IP-Address:

©O) -/
@ Apply Restore Defaults

Es wird automatisch im Netzwerk nach einem CodeMeter Runtime-Server gesucht.
Falls keiner gefunden wird, siehe (2).

Click on the plus sign to open an input field.

Enter the computer name or IP address of the computer with the CodeMeterRuntime server
in this field. Click on <Add> to add the CodeMeterRuntime server to the Server Search List.

® ®© 6 ©

Click on <Apply> saves the changes.
(Click on <Restore Defaults> restores the default settings.)

A complete description of the WebAdmin interface can be found at:

Showr
WiabAdmin

QR = English (US) ~

About

Quit
| RS SG 162 WebAdmin interface

Windows taskbar

END
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Appendix D - Requesting a Dongle Upgrade for a License Upgrade

Precondition:
e inserted USD-Dongle from GO Systemelektronik
e installed CodeMeter Software

Mage in Garmany 4
Both are included in scope of delivery of BlueBox PC Software. mhdorbs ‘ \ L

1. Call-up of “WIBU Control File*
Click with the right mouse button on the background of the Windows desktops. Select “New” and then “WIBU
Control File”.

View >
Sort by >
Refresh

Paste
Insert shortcut
Undo delete Ctrl+Z

New N > Folder
Shortcut

Q_ Screen resolution L

& Personalize @9 Microsoft Word document
OpenDocument drawing

w+ Rich Text Format

Text document

1 Microsoft Visio drawing

WIBU Control File %

{ Microsoft Excel document

i ZIP compressed folder

2. Document Selection
Select the entry “CM Stick Remote Programming Kontext-Datei”. “CM Stick Remote Programming Kontext-
Datei” denotes a license file. Click on [Create].

New WIBU Document: Select Type x|

Create one of the following documents:

CmDongle Bemote Programming Kontext-Datei
CmaActlicense-Lizenzanforderungsdate k

File narme of new document;
[MyCmDangle WibuCmPiaC

[T Dwerwrite existing file Cancel

Select the entry "CmActLicense-Lizenzanforderungsdatei" if you want a PC-based software licence instead of a
USB licence dongle. Further details on request from GO Systemelektronik.
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3. Creating a Context File
Select both entries in the list field. Click on [OK].

Firm Codes of CmDongle 2-24410

1000

Cancel

[~ Mew Firm Cude:l

Click on [OK]. The program creates the file “MyCmStick.WibuCmRaC” on the desktop.

CmRmMEACt32 X

2 Firm Codes were written to file
Chlsers\ComputeriDesktopiMyCmDongle. WibuCmRaC

4. File Sending
Send the license file “MyCmStick.WibuCmRaC” to GO Systemelektronik: info@go-sys.de

cM

3

MvCmDonaleWibuCmRacC

5. License Extension
Within short time you will get a new license file back. Open this file with a double-click. The license will be
extended automatically.

END

GO Systemelektronik GmbH  Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 106 / 121
www.go-sys.de info@go-sys.de



GO =

SYSTEMELEKTRONIK TRANSPARENT.

UpdateDatabase

Appendix E - UpdateDatabase: Periodic Database Update
described program version: 4.5

You need the UpdateDatabase.exe program and the Windows System Program “Task AMS.exe
Scheduler”. With the BlueBox software installation the folder "C:\Program Files\
BlueBox" or "C:\Program Files(x86)\BlueBox" with the adjacent content was
created, if you had not selected another folder. Here you can find the program @ BlueBox Search.exe
UpdateDatabase.exe. B BlueBoxSoft.exe

& BCDriver.exe

The BCDriver program has a similar update function, see 6.6 BCDriver. 4 Control.exe

Update restriction: B4 0B _Toolexe

If you want to restrict the update to the values of certain sensors, create a simple text &} ExportTool.exe
file* in the directory of "UpdateDatabase.exe” in the form "serial number of a [ ModbusMaster.exe
BlueBlueBox.Ist" (example: T12345.st).

. . S ModConfig.
_|alx|| If Sensor-IDs are listed line-by-line in this file, the update Bl ModConfig.cxe

Ble Edt Fomat Yiew Hep for the related BlueBox is only carried out for the listed B OnlineMonitor.exe

E}iggéé?g =l sensors. @ softwarelicense.exe
nkn . . . .

pleopslls If a is written behind a spectrometer serial number, B spectrum Visual.exe

~l| the spectra are also downloaded (example: ISA123456%).
- - - " ) . 2 SQLCheck.exe

With the line entry "UPDATE_CHANGELOG" the Changelog? of the BlueBox is also

updated, with the line entry "UPDATE _CALIBRATIONLOG" the Calibrationlog? of the [ UpdateDatabase.exe

BlueBox is also updated. USBImport.exe
If the file is empty, nothing is updated. B8l visual N.exe

; visual1.exe

Setup Periodic Database Update

Open the Task Scheduler window using the search function at the bottom left of the Windows taskbar.
Task scheduler

@ 1ask scheduler System | S - o x|
Fle | action View Help A search
dmo= Connect o Another Compter,.

[=-]

Cre gk... Create Basic Task Wizard x|
Create Task,

(€] _ R
IO Vo j Create a Basic Task
Diisplay All Running Tasks
Disable All Tasks History

AT Service Account Configuration = L X .
Create a Basic Task Use this wizard to quickly schedule a common task. For more advanced options

@ [

Refresh Trigger or settings such as multiple task actions or iggers, use the Create Task command
. in the Actions pane.
Help Action
Mam e: UpdateDatabase
i Finish B
Task Status Description:
Status of 1
EU RG] Enter a name for the task in the corresponding field and click <Next>.
N
Last refreshs
Back | Mext = | Cancel |
\Quwckly creates a simple task, ' T I
Select in the following two windows as a Trigger (triggering moment) "Daily"
and as an action "Start this program".
! e.g. made with the Windows Notepad text editor 2 see 3.6 System Information % see 3.5 Sensor Info
g p Yy
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@ Start a Program

Create a Basic Task

Trigger Program/script:
Daily IC:\Program Files\BlueBox\UpdateDatabase.exe Browse... |
Action Add arguments (optional): ITUU2U2
-
Start in (optional):
Finish

Select UpdateDatabase.exe.
Enter in ,,Add arguments (optional):“the serial number of the BlueBox (here T00202).

< Back Next = Cancel
x
In some cases, a message appears.
Click on <Yes>. =3 [t appears as though arguments have been included in the Program
L &) text box. Do you want to run the folowing program:
' C:\Program
Then you see a summary like this: With the folowing arguments:
resipesexUpteEbatabese eve Ta0R02
@ Summary Yes Cancel
Create a Basic Task
Trigger Mame: UpdateDatabase
Daily Description:
Action
Start a Program
Trigger: IDain; At 14:16 every day
Action: I program; C\Program Files\BlueBox\UpdateDatabase.exe T00202
" Open the Properties dialog for this task when I click Finish
When you click Finish, the new task will be created and added to your Windows
schedule.
< Back | Finish | Cancel |

After clicking <Finish>, the periodic update is set up.
For further information, please refer to your Windows documentation.

END
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Appendix F - Opening a csv-File

The data in a csv-file generated with the BlueBox PC Software is separated by a semicolon. It is recommended

to open these files with a program that displays the data in a clearly arranged way.

Example: opening a csv-file with the LibreOffice Calc spreadsheet program from the LibreOffice package

Text Import - [export_en.csv]

Import

Character set: ‘Unicode (UTF-7)

Locale: ‘English (UK) > |
From row: 1 o
Separator Options |Selection Semicolon|
() Fixed width O Separated by (® Detected ()

Tab Comma Semicolon Space Other

[ IMerge delimiters [ Trim spaces

Other Options
[ JFormat quoted field as text [ ]Detect special numbers

[ ]Evaluate formulas Detect scientific notation

String delimiter:

X

Fields
‘Standard |Standard |Standard Standard |Standard |Standard Stan A
1 5/N:b1sP0156
2 Time Oxygen Temperature Turbidity FNU Digital inputs Puls 1 Pul
3 11:43:52 ] -5,74 2,18 0001 9 9
4 11:44:52 ] -5,74 2,18 0010 ] ]
5 11:45:52 (] -5,74 2,16 01006 6] 6]
6 11:46:52 ] -5,74 2,18 0011 9 9
7 11:47:52 ¢} -5,74 2,18 0011 0 0
g 11:48:52 (] -5,74 2,16 01006 6] 6]
v
< >
Help Cancel

Columns with entries with leading zeros (for example on digital inputs) must be converted when opened in

the text format. Otherwise, leading zeros are ignored.

Fields
Column type:
L |Standard Standard
L1
2 R Temperature Turbidity FNU
3 [11:43 -5,74 2,18
4 11:44 -5,74 2,18
5 A1:45 -5,74 2,16
6 [11:46 -5,74 2,18
7 11:47 -5,74 2,18
L11:48 52 ] -5,74 2,16
< >
Help Cancel
END
GO Systemelektronik GmbH ~ Faluner Weg 1 24109 Kiel ~Germany Tel.: +49 431 58080-0  Fax: -58080-11 Page 109 / 121

www.go-sys.de info@go-sys.de



Configuration Data Sheet

GO

WE MAKE
LiQuUIDS

SYSTEMELEKTRONIK TRANSPARENT.

Appendix G - The Configuration Data Sheet

The configuration data sheet contains the necessary settings to run the BlueBox.

Example BlueBox R1:

e Configuration Data Sheet Page: n
Liuins
TRANSPARENT. Product: BlueBox Date:  2022-07-04
1. BlueBox R1:
Serial Number R11234
Display PIN XXX
Storage Device 8GB

2. Network:

IP Address 192.168.1.167
Netmask [CDIR] 24

Gateway 0.0.0.0

Port 14111

Login Name bluebox
Password XXX

3. Hardware

LAN MAC-Address

K- XKHOE-XH- XK -XK

WLAN MAC-Address

XX XX-XH-XH-XK-XK

4, BlueBox BlueGate Settings:

Host

bluegate.go-sys.de

Password BlueGate

XXX

5. BlueBox PC Software - BlueGate Settings:

Host

datagateway.go-sys.de

Username

XXX

Password Windows

XXX

This document contains confidential information.

Faluner Weg 1 D 24109 Kiel

© GO Systemelektronik GmbH
Telephone: +49 431 58080-0

Fax: +49 431 58080-11

Internet: www.go-sys.de

1. BlueBox R1:

Serial Number R11234
BlueBox Password (PIN) XXX
Storage Device 8 GB

Serial Number

BlueBox Password (PIN)

Storage Device

Serial number of the BlueBox

With this serial number the BlueBox is identified by
the BlueBox PC Software.

= set at the factory, not changeable

Password of the BlueBox

Is required to change the BlueBox system settings.

= set at the factory, not changeable

Size of the internal BlueBox memory, here 8 GB

= set at the factory, changeable by replacing

GO Systemelektronik GmbH

Faluner Weg 1
www.go-sys.de

24109 Kiel

info@go-sys.de
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2. Network:
IP Address 192.168.1.167
Netmask [CDIR] 24
Gateway 0.0.0.0
Port 14111
Login Name bluebox
Password XXXXX
IP Address IP address of the BlueBox

Netmask [CDIR]

Gateway

Port

Login Name

Password

3. Hardware:

At this address, the BlueBox is addressed on the network.
= set at the factory, changeable

Netmask of the BlueBox
= set at the factory, changeable

Standard gateway of the BlueBox
= set at the factory, changeable

Default gateway of the Blue Box
= set at the factory, not changeable

User name for a modem connection
= set at the factory, not changeable
Network password of the BlueBox

Is required to access the BlueBox with
the BlueBox PC Software.

= set at the factory, not changeable

LAN MAC-Address

XX=XX=XX-XX-XX-XX

WLAN MAC-Address

XX=XX=XX-XX-XX-XX

LAN MAC-Address
WLAN MAC-Address

= set at the factory, not changeable
= set at the factory, not changeable

4. BlueBox BlueGate Settings:

IP Address bluegate.go-sys.de!
Password BlueGate XXXXX
IP Address IP address of an Internet Gateway

Password BlueGate

= can be preconfigured at the factory, changeable?

Password of an Internet Gateway
= can be preconfigured at the factory, changeable?

5. BlueBox PC Software - BlueGate Settings:

Host datagateway.go-sys.de!
Username XXXXX
Password Windows XXXXX

If the BlueBox is accessed via a gateway (e.g. with an LTE connection), these access data
are entered in the BlueBox PC Software or at the BlueBox display.

! default address of GO Systemelektronik
2 not changeable at the default address

END
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AMS Formula Elements

Appendix H - List of the AMS Formula Elements described program version: 5.1
Table of Contents

1. €O MIAIKING ettt ettt sttt ettt ettt s ettt s et et e s ettt e s ettt eseae et esesesentas 113
2. RETEIENCE 10 SENSOI QLA ..ottt ettt ettt sttt ae s s s e sesstesesesesesesesesesesetesesesesesesesesesssssesssesesesesesas 113
3. Measurement values Of iNterNQl BIUEBOX SENSOIS ........cvveeueueieieeieieieieieiessseisissssesssssssssesssssssssssssssssssssssssssssssssssssssssssssess 114
4. CUSEOM PIOLOCO c...vvevevveveeieieeieeietste et e et et tet e et e e sas e ss s et e sa st et ast e s s sasessastesanses st assasansesantesansessnsessasansesansesansessnsensnsan 114
O oY=l AL Ve g Ky el g Lo L Lot 1= T 114
6. MATREMAEICAL FUNCHIONS ...ttt ettt sttt sttt ettt et s bt se s ss s ss s sssesesesesssssesesssssasssssssnsnsns 115
T AVEIQGING ettt ettt ettt sttt ettt s a et st h et h et a et st h et ettt a et ae ettt et a et eaent 116
8. POIYNOMUAL FOIMIGLION ...ttt ettt ettt et te et e e a e st et e st e sa st e s ansessnsessasassasassesansessnsensssansnsens 116
O ALTQYS ettt ettt ettt ettt s sttt esat e bt et esat e st et e s at e ss et eea e bt et e e at e b e e b e e at e bt e b e e a b e st e b e e ut e be e beeat e ae e beeutensaeaseeatese 116
J0. PID CONEIOUEN ettt sttt ettt ettt et s et et s s he bt eseae bt sasae et ateseseaeas 117
11, CONAIEIONAI SEALEMENES ...ttt ettt sttt sttt et ettt ssbe bt essae st e eseas et ateseseaeas 117
T2, TIMIC.teeeeeee ettt ettt ettt et ettt a ettt he b h et ht At A et e h et bt et b et b et bttt bt e a et e be e e bent et e ae st eaeat 117
L3 MOADUS ..ottt ettt ettt sttt et ekttt ekttt ek he bttt ettt e sttt ae et 117
14, ACEUGEO! SPECITIC uvaveeietiietietetieteieetetee e te et e et e et et te et et et et e se s et st e st esa st et e st et et esssasaesa st et aasessasassasassasaasesensesesassssansasens 118
15, UNINEErruptiDle POWE! SUPPLY .....cveeeeveeerieieeieteietetseeteteete s eteteete st e s ese s te s tesessesessese s esassessssassasessasassssansessnsessssensnsans 118
16. Power Management MOGUIE PMM ..........c.coeeneeeeisieieistst sttt sttt sttt sttt sste bt sae e ss e st s ssasatessseaeas 118
17, GPS (NMEA 183) wvoovoeeeeeeeeeeeeeeeese e st e se s s s e sase e st seesasesane st st e et esase s st st ssesasesase s se et ssesasesanesssseesasesanesane 119
I8, EITOIS (USEI-AEFINEM) c.vveveeveeveeteeteeeeeeteeteeeeteete et e et e et ettt et et et et e tsete et esseseeteeseessessestessessesbeasessessetsesbeseessessessessensenees 119
L9, NEEWOIK ..ottt ettt ettt sttt st s et st h st et e b ettt s ettt b et et be et et b et ae et 119
B VT (=T 1. USSR 119
210 E-MQUL/SMS ..ottt ettt et et ettt et et e s et et et et et s s et s e s e st et e st et et et st ess et e s s e se st et e at et et et b s e st eteatete e eraterens 120
B R VOO OO OSSPSR 121
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1. Code marking

Description

Marks the end of a statement, e.g. Var =1,

Marks the following characters of the line as a comment.

2. Reference to sensor data

Description

[Sensor-ID]
['Sensor-ID]

[*Sensor-ID]

%n

[Sensor-ID.STATUS]

[Sensor-ID.VAL]
[Sensor-ID.TIME]
[Sensor-ID.SEC]

[Sensor-1D.SQI]

Measurement value of a sensor or status of an actuator with offset

Measurement value of a sensor without offset

Measurement value of a sensor of another BlueBox (transmitted via UDPSEND)

Can be used instead of the Sensor-ID and designates the nth sensor of the DAM to
which the formula is assigned, [%1] stands for the first sensor etc.

Query AMS Status Message

Status

Beschreibung

0

Sensor sends data

Sensor sends no data

New sensor is recognized (temporary at sensor initialization).

Sensor-ID assigning (temporary at sensor initialization)

Measurement value is unreliable. (SQI)

Measurement value is under the detection limit. (only BlueMon)

1
2
3
4
5
6

Sensor calibration failure (only BlueMon)

30

Formula error

31

Unknown sensor in the formula

32

Measurement value is not been saved.

33

Default calculation time for for and while loops is exceeded.

50

Minimal measurement value underrunned

51

Maximal measurement value overrunned

52

Internal communication error

53

Underrun of the lower limit of the AD converter

54

Overrun of the upper limit of the AD converter

55

General device error

57

Calibration interval exceeded

60

Sensor service mode (only for real sensors)

nan

Undefined numerical value

Measurement value of the sensor without considering the sensor status

UTC time of the day of the last measurement value of this sensor (format hhmmss)

Time elapsed since the last measurement was taken, in seconds

SQI (Spectral Quality Index) of an application-specific parameter out of spectral data

Note: Combinations are possible, e.g. [1%1.VAL]
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3. Measurement values of internal BlueBox sensors Description

SHUMIDITY

$CPU

$MAIN

SPRESSURE

$CPU

$MAIN

Inside humidity (if available)

CPU temperature

Inside temperature

Inside air pressure

PC104 CPU temperature (BlueBox T4/TS)

PC104 inside temperature (BlueBox T4/TS)

4, Custom protocol

Description

m-th measured value in the string received via user protocol n (n =1to 6).

CUSTOMn[m] Example: Protocol "Space coded ( Value Value Value...)" receives the string "14.4 17.5 19.33 20.1".
The command CUSTOMnN[2] returns the value 17.5.

5. Reserved words/characters Description

pi Number Pi; Tt

AND bzw. & Logic operation AND

OR bzw. | Logic operation OR

XOR Logic operation exclusive OR

! Inversion

== Comparison: is equal

I= Comparison: is not equal

< Comparison: is less

<= Comparison: less than or equal

> Comparison: greater

>= Comparison: greater than or equal

++ Variable plus 1

-- Variable minus 1

+= Variable plus, test += 5; is the same as test = test + 5;

-= Variable minus x, test -= 5; is the same as test =test - 5;

*= Variable multiplied with x, test *=5; isthe same as test =test * 5;

/= Variable divided with x, test /=5; isthe same as test=test/5;
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6. Mathematical functions Description

sin(x) Sine x

asin(x) Arcsine x

cos(x) Cosine x

acos(x) Arc cosine

tan(x) Tangent

atan(x) Arctangent

rad(x) Converts degree to radian

deg(x) Converts radian to degree

exp(x) Exponential function to base e, exp(x)

In(x) Logarithmus naturalis, logarithm to base €, log (x)

log(x) Logarithm to base 10, logyq(x)

sqrt(x) Square root of x

% Modulo Operation (remainder of division)

abs(x) Absolute value of x

round(Wert,n) Rounds the value defined with value to n decimal places

rand() Generates randpm numbers betvyeen Oand 1.
Number of decimal places as set in the sensor setup

2 Exponent, e.g. 10/3=1000

+ Addition

- Subtraction

/ Division

* Multiplication

Preferred execution of the basic arithmetic operation in brackets
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7. Averaging

Description

AVG(N)

AVG(N,b,[Sensor-1D])

AVG(N,b,[Sensor-1D],d,e)

Current value of the averaging with the identification number N (0 bis 9999)

Moving averaging; N = identification number; b = number of measurement values
to be averaged

Moving averaging with outlier suppression; N = identification number; b = number of

measurement values to be averaged; d = time distance* in seconds (no entry d = 1);

e = type of outlier suppression (no entry e = 0)

* This setting determines the time distance at which measurement values are added to the
moving averaging; for example, if the value is set to 60, a measurement value is added to the
averaging only every 60 seconds.

see also 5.5.3.1 Elements of the Formula Input Assistance there Averaging adjustments with outlier suppression
[l Each identification number N may only be assigned once within a BlueBox.

8. Polynomial formation

Description

A[0][0]=x0;
A[0][1]=x1;

Al1][0]=y0;
Al1][1]=y1;

corr=polyfit(n,0);

xn = x-values of the measurement values in array 0
yn = y-values of the measurement values in array 1

n = number of measurement values / 0 = degree of the polynomial
Writes the correlation coefficient to the variable corr and the coefficients of the
polynomial to array 2

9. Arrays

Description

ARRAY_SIZE(n)=x

ARRAY_SIZE(n,s)=x

ARRAY(n,p)=Value

Variable=ARRAY(n,p)

STAT_MEAN(n,x)

STAT_VARIANCE(n,x)

STAT_SD(n,x)

STAT_SORT(n)

Declaring an array
Array n can take x values (n =0to 9) (x =1 to 10000).

Declaring an array and its storage behaviour

Array n (n=0to 9) can take x (x =1 to 10000) values.

If s=1, the array is stored on the BlueBox beyond a restart.
If s=0, the array is initialised with 0 upon restart.

Storing value Value in array n (n =0 to 9) at position p (x= 0 to 9999)

Writing values in array n (n =0to 9)
at position p (p=0 to 9999) to a variable

Arithmetic mean of the first x (x = 1 to 10000) values
ofarrayn (n=0to9)

Variance of the first x (x =1 to 10000) values of array n (n =0 to 9)

Standard deviation of the first x (x =1 to 10000) values of
arrayn (n=0to 9)

Sorting the array n (n =0 to 9) by value size

Note: A maximum of 10 arrays may be defined in a BlueBox.
Each array may contain a maximum of 10000 values.
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10. PID controller

Description

PID(M)

PID(M,[Sensor-ID],Targetvalue,P,l,D)

PID_RESET(M)

PID_RESET(M,x)

Current value of the PID controller with the controller number M

M = controller number; Sensor-ID = actual value;
Targetvalue = target value; P,1,D = controller parameter

Sets integral from PID controller M to 0 (zero)
Sets integral from PID controller M to value x
Note: Each controller number M may only be assigned once within a BlueBox.

The data of the PID controllers are permanently stored on the BlueBox (storage interval 3 min).
After a restart, the controller continues where it left off.

11. Conditional statements

Description

if (Condition) {Statementl;Statement2;...;Statementn;} if request

if(){}else{}

while () {}

for(i=aji<bji++) {}

if else request
while loop

for loop, i++ > jump by 1, i+=x > jump by x,
-is also possible

12. Time Description

TIME Current time of day as a value, 131014 for 13:10:14 ( Local time of the BlueBox )
HOUR Current hour, e.g. 13

MIN Current minute, e.g. 10

SEC Current second, e.g. 14

MONTH Current month 0= January 1=February etc.

DAYOFMONTH Current day of the month (1-31)

DAYOFWEEK Current day of the week (days since Sunday) Sun=0, Mon=1, Tue=2 etc.
Chhimmess® The timein the format hh: m’m: ssin i‘nverted commas is converted to hhmmss.
Example 131014, if (TIME =="13:10:14")

13. Modbus Description

MODF(x) Modbus measurement value ( float) read/write x=0 bis 199
MODR(x) Modbus Register ( 2-Byte ) read/write x =0 bis 399
MODI(x) Modbus Integer ( 4-Byte ) read/write  x =0 bis 199

Note: Can be accessed via Modbus using the commands
READ_HOLDING_REGISTER(3), WRITE_SINGLE_REGISTER(6) and WRITE_MULTIPLE_REGISTER
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14. Actuator specific

Description

ERRORVALUE=10r 0

ONTIME
OFFTIME

LASTVALUE

TEXT="Text"

NMEA(“000000001¢)

FSEND(“a,b,c,d%)

FIX(“000000001%)

Determines whether an actuator is switched on or off in the event of an incorrect
calculation (e.g. due to failure of a sensor). ERRORVALUE=1=> Actuator is switched on.
ERRORVALUE=0=Actuator is switched off.

To be entered in the first line of the formula field!

Time in seconds since the relay is on
Time in seconds since the relay is off
State of the relay at the last calculation

At the display of the BlueBox the measurement value is not shown, instead this text is
shown, e.g. if (temp> 20) {TEXT = "WARM";}

At a RS-232 module (NMEA) a NMEA string with the format
“SBBMVA,HHMMSS,YYMMDD,000000001,,,,,measurement value,status,*XX" is released.

At a RS-232 module (NMEA) a string with the format ,01,aa.aa,bb.bb,cc.cc,dd.dd,\r“ is
released.

At a RS-232 module (NMEA) a string with the format “01 17.44 0 FF” isreleased. FFis a
checksum.

15. Uninterruptible Power Supply
(UPS) Article-No. 48 806 J00 00 Al

Description

UPS.STATUS

UPS.VOLTAGE

UPS.CAPACITY

UPS.TIME

Status of a connected UPS; -2 2 UPS error; -1 2 UPS not detected; 0 2 UPS online;
1 2 UPS on Battery; 2 2 UPS search; 10 2 UPS change battery or error

Battery voltage of a connected UPS in Volt
Residual capacity of a connected UPS in %

Remaining operation time of a connected UPS in seconds

16. Power Management Module PMM

Description

SCURRENT

SVOLTAGE

$STATE

SSHUTDOWN(“nn:nn®)

Current consumption PMM
Voltage PMM
Switch status PMM

Shut down BlueBox with PMM and restart, e.g. at 10:30
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17. GPS (NMEA 0183)

Description

LONGITUDE

LATITUDE

GROUNDSPEED

TRUECOURSE

MAGCOURSE

Current GPS position longitude (GPS sensor needed with output SGPGGA)
Current GPS position latitude (GPS sensor needed with output SGPGGA)
Current speed over ground in m/s (GPS sensor needed with output SGPVTG)
Current course in ° (GPS sensor needed with output SGPVTG)

Current magnetic course in ° (GPS sensor needed with output $GPVTG)

18. Errors (user-defined)

Description

SET_ERROR(n)
CLEAR_ERROR(n)
GET_ERROR(n)
ERROR_COUNT()

ERROR_COUNT(n)

Setserrorn (n=1-100) from the AMS error list*
Resets errorn (n= 1-100) from the AMS error list*
Control whether error is set, 0 =no, 1 = yes
Number of errors that are set

Number of errors that are set whose error numberis>=n

*see 5.3.3.3.3 Error Message List (user-defined)

19. Network

Description

UDPSEND()

UDPSEND(“a.b.c.d¥)

UDPSENDV(“var%)

Sends a measurement value as a network broadcast

Sends a measurement value to the IP address a.b.c.d

Sends the variable “var” as a network broadcast

UDPSENDV(“var“,“a.b.c.d*) Sends the variable “var” to the IP address a.b.c.d

20. System Description
NOSAVE() Suppresses the saving, sending and printing of measurement data.
As NOSAVE(), but in addition, the display in the BlueBox PC Software and on the
IGNORE() . ) !
BlueBox display will not be actualised.
Resets the error status of a formula.
NOSTATUS()

[l caution: Error checking must then be programmed!
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21. E-Mail/SMS

Description

MsgText=“Text*

PhoneNo=%“Telephone number*

PhoneNo=%n*

MailTo=“Mail address*

MailTo=%“n«

Subject=“Text*

MailAttachment="[LIVE]"

MailAttachment="[Sensor-ID,nd or nh]"

Message text of the e-mail or the SMS, the e-mail/SMS must have a text
(max. 160 characters).

International telephone number without 0, the telephone number of
GO Systemelektronik would then be 49431580800

Multiple telephone numbers are separated by a semicolon or

a space (max. 120 characters).

Entry in row n of the telephone number list
see 5.3.3.3.1 Telephone Number List

Mail address = Destination address
Multiple e-mail addresses are separated by a semicolon or
a space (max. 120 characters).

Entry in row n of the e-mail address list
see 5.3.3.3.2 E-Mail Address List

Subject of the e-mail, the e-mail must have a subject (max. 90 characters).

HTML table in the text of the email and a zipped csv-file attached to the e-mail
containing the current measurement values from all sensors and actuators shown
on the BlueBox display. max. 20160 measurement values

HTML table in the text of the e-mail and a zipped csv-file attached to
the e-mail containing the measurement values of the sensors
identified by the sensor IDs from the past period specified by nd or nh.
max. 20160 measurement values
nd =ndays (n=1to 30) or nh=n hours (n=1to 24)
Multiple naming of sensors possible:

“[ID1,nd] [ID2,nh] [ID3,nd]...”
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22.ISA

Description

ISA=“CAN-ID“

ISA(/)

I1SA*(/)

I1SAO(n)

ISA.REFERENCE

ISAFP(/)

ISA.FP (k)

ISA.FP(k,I)

ISA_CAL()

ISA.MEASURE()

ISA.STATE

ISA.PathLength

CAN-ID = CAN-ID of a spectrometer?!
If various spectrometers are connected to a BlueBox, this element defines a spectrometer to
which the following ISA formula elements refer.

Absorbance at wavelength | (1 =200 to 708)
First derivation of the absorbance at wavelength [ (=200 to 708)

Raw value of pixels n (n=0 to 255)
- see below Notes on the compatibility of older Spectrometers

Value of the DualBeam photometer
- see below Notes on the compatibility of older Spectrometers

Difference of the absorbance to the absorbance of the fingerprint spectrum
at wave length [ (=200 to 708) - valid until AMS software version 4.3.4.0 only

Greatest deviation of the absorbance in percent from the fingerprint with the identification
numberk (k=0;1;2;3) - valid from AMS software version 4.3.4.0 included

Deviation of the absorbance in percent from the fingerprint with the identification number k
(k=0;1;2;3)atwavelength | (1=200 to 708)
-valid from AMS software version 4.3.4.0 included

Performs a clear water calibration,
e.g. if (TIME == 170000) {ISA_CAL();} performs a clear water calibration at 17:00 or

at the first measurement after 17:00.

Performs a spectral measurement, e.g. if (TIME == 170500) {ISA.MEASURE();}
performs at 17:05 h a spectral measurement.

Query spectrometer status

Status | Description

0 Inactivity

Compressed air cleaning is running

Measurement is running

Intensity calibration is running

Transmission of spectra data to the BlueBox is running

1
2
8
4 Clearwater calibration is running
5
6

Cleaning wiper is running

7 Wait time after Compressed air cleaning /Wiper cleaning

This query can be used to neutralise measurement errors occurring on other
sensors during compressed air flushing/wiper cleaning.

Query of the path length of a spectrometer as in the configuration window of the spectrometer.
If no path length is entered there, a default value (10 mm) is set.

Specifics of the older, first-generation spectrometers?

ISAO(1)

ISA.REFERENCE

For first-generation spectrometers: value of the DualBeam photometer

For first-generation spectrometers: invalid

END

L Strictly speaking, the CAN-ID (Sensor-ID) of the intensity parameter of a spectrometer
2 see Manual ISA Spectrometer there Notes on the Compatibility of Older and Newer Spectrometers on Page 3
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