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Dewesoft Historian

Dewesoft Historian is a DewesoftX plugin solution that enables continuous measurement and storing into a database from
Dewesoft Measurement Units as well as the access to the database using a web browser or DewesoftX software. Dewesoft
Historian consists of several software components that usually run on different systems (measurement units, servers,
client PCs).

Measurement Units, databases and clients within the Dewesoft Historian system communicate over the MQTT protocol
which enables each component to run on a separate computing system at any location with internet access.

To begin this pro training, you will need to download the DewesoftX software and activate an evaluation license.

Essential Requirements:

o DewesoftX software
o Download the DewesoftX software here.

o DewesoftX evaluation license
o Request the license here.

Resources

¢ Docker Desktop
o Download Docker Desktop here.

¢ Dewesoft Historian Docker Package
o Download Historian Docker Package here.

o Dewesoft Historian Manual
o Download Dewesoft Historian Manual pdf here.



https://dewesoft.com/download?_ga=2.83592662.1343310674.1726988030-1682996773.1726208889
https://dewesoft.com/download
https://dewesoft.com/dewesoftx-licensing?_ga=2.239846851.1343310674.1726988030-1682996773.1726208889
https://dewesoft.com/dewesoftx-licensing?_ga=2.239846851.1343310674.1726988030-1682996773.1726208889
https://www.docker.com/
https://downloads.dewesoft.com/other-software/dewesoft-historian-docker.zip
https://downloads.dewesoft.com/manuals/dewesoft-historian-manual-en.pdf

MQTT Protocol

Before we begin this training, it's essential to have at least a basic understanding of how the MQTT protocol works. This
knowledge will help you better comprehend the operation of the historian system.

To gain a better understanding of the system, we recommend reading about MQTT basics or watching a short video on the
MQTT protocol.

In the MQTT protocol, communication is established between two main entities: the publisher and the subscriber, both
connected through a broker.

¢ The broker routes messages from the publisher to subscribers.
¢ Publisher sends messages to the broker
¢ Subscriber listens for messages from the broker

The Historian Client plugin can function as both a publisher and a subscriber on the same system. However, in a typical
use case, one instance is used solely as a publisher, while another instance is used solely as a subscriber.


https://www.youtube.com/watch?v=irq66O8NdvA
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Historian Client is a DewesoftX plugin running on a measurement unit. It is used to publish or subscribe the data,
using the MQTT protocol, to/from the MQTT broker.

MQTT broker is the central component that temporarily holds the data published by Historian Clients running on the
Measurement units and serves the data either to the MQTT client subscribers that can be either Influx consumer
service or Historian Clients (DewesoftX instances).

Influx consumer service subscribes to the MQTT broker and sends the data to the InfluxDB database, where the data
is permanently stored.

InfluxDB time series database permanently stores the data. InfluxDB is a leading time series database solution
designed with measurement applications in mind. Its open source version is used within the Dewesoft Historian
solution.

DewesoftX Historian PC Client is an instance of Dewesoft software that runs on client PCs and includes two plugins:
Historian Client and Historian Importer. Historian Client plugin operates in Dewesofta€™s Measure mode and has the
role of displaying live data from the measurement units.

Historian Importer plugin operates in Dewesofta€™s Analysis mode and allows the user to load historical data from
the database into a Dewesoft .dxd data file for analysis.

Grafana GUI is a visualization platform for measurement data that runs in a web browser. Its open source version is
used within the Dewesoft Historian software solution. In its simplest form it only requires the Grafana Core
installation running on the server which allows users from any web browser to connect to and visualize the data from
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the database. However, Dewesoft Historian license package includes the following enhancement of the solution:

o Dewesoft Grafana plugins which provide user interfaces not available in a standard Grafana such as 2D graph
(called Vector) to display FFTs and similar data channels.

We will access a publicly available Dewesoft Historian instace at historian.dewesoft.com, port 1883 (MQTT) or 8883
(secure MQTTS) later in the training.



Installation

To stream the data from DewesoftX software, the DewesoftX Historian Client plugin is required. As of version 2023.3
onwards, the DewesoftX installer already includes the aforementioned plugin. In older DewesoftX versions the plugin is

NOT supported!

To enable the Dewesoft Historian Client, follow these steps:

¢ Open DewesoftX and navigate to Options (upper right corner).

¢ Go to Settings and select Extensions.
o Search for a€ceHistorian Clienta€ in the list of extensions. If the plugin is not listed, click the + icon at the top.

4% Settings for project: default

lnl Devices @ 0

e Change the filter to a€ceAlla€ and search for Historian Client in the list. Enable it, and the plugin should now be

i Export ‘
© L ASAM MDF (% mfd) |

activated.

Historian Client
Historian Client can connect to an MQTT broker as a publisher, as a subscriber or @
both. It supports Sparkplug B payload definition.

If the plugin is still not found in either list, you need to update the DewesoftX plugins:

1. Go to Options > Add or remove plugins to manually update the plugins.
2. Alternatively, run the DewesoftX installation .exe again.



Configuration

After successful installation Dewesoft Historian Client should be listed in extensions list. Select it to open the Historian
Client settings.

4% Settings for project: default O X

'n' Devices @ e 's)
) Extensions """ 8 Sound Qualty Historian Client
-8 SRS Plugin, Other
[E] ciobal variables ~® Time 0DS Version: 2.0.15  Vendor: Dewesoft
Global varial -8 Torsonal vibration ersion: 2.0. endor:
- Plugin
B pata header -3¢ Historian Cllent T —— Logging settings
Fru
~ -mm BT module
; Master Clock Enable
O Startup @ Analog output RT O Master OJena
® oo
Hf petormance @ XCPoutput RT Subscriber | Pubisher

First, we need to configure both the subscriber and publisher with the correct broker URL/IP and port. Setting the
subscriber to the right IP address defines where the data is being received from. On the other hand, configuring the
publisher defines where to send (or publish) the data, ensuring the measurements or messages are properly transmitted to
the selected broker for distribution to subscribers. This configuration ensures clear communication paths in the data flow
process.

For the purpose of this training, we'll be using a broker on the publicly available Dewesoft Historian server:
historian.dewesoft.com.

Subscriber Setup

The subscriber listens for messages from the broker on specific topics. To set it up, follow the instructions below:

set Broker URL/IP to historian.dewesoft.com

set Port to 1883

set Subscriber ID to ProTrainingSubscriber

Optionally username and password if required by the broker. (not required on historian.dewesoft.com)



Historian Client

Plugin, Other
Version: 2,0.15 Vendor: Dewesoft

(] Master Clock [JEnable
Subscriber | Publisher

Broker IP or URL
Broker Port
1883

Username

Password

("] Enable MQTTS
[] Enable certificate authentication
Client cert file

Client priv. key fie

B Trust store fie @
Subscriber ID Unique ID
ProTrainingSubscriber _59374

Publisher Setup

The publisher sends messages to the broker on specific topics, which are delivered to subscribers. To set it up, follow the
instructions below:

e set Broker URL/IP to historian.dewesoft.com

e set Port to 1883

¢ set Publisher ID to ProTrainingPublisher

¢ Optionally username and password if required by the broker. (not required on historian.dewesoft.com)



Historian Client

Plugin, Other
Version: 2.0.15  Vendor: Dewesoft

("] Master Clock (") Enable

Publisher

Broker IP or URL
historian.dewesoft.com|
Broker Port

1883

Username

Password

[JEnable MQTTS

("] Enable certificate authentication
Client cert file

Client priv. key file

B Trust store file

Publisher ID Unique ID
ProTrainingPublisher _0D1287

8 1ndlude Unique ID in MQTT metric name
@ Include channelindex in MQTT metric name

To confirm the configuration and verify a successful connection to the server, check the logs by clicking
a€celnformationa€ in the top right corner or by going to Options > Tools > Event Viewer, ensuring both a€ceShow

Warningsa<€ and a€ceShow Informationa€ are enabled.

Once the Historian Client plugin is enabled and configured, set your DewesoftX to measure mode and select channel setup.

The Historian Client icon should appear.

A

Measure Analyze Setup files

et

Q DewesoftX 2024.4

Ch.setup  Measure

OF’IF?Q'U\JH.AE+—

Store Save as Storing Analog in Math FFT analysis = Historian Clent | More... Remove

Now, we can observe the simplicity and versatility of the Historian plugin. It is divided into two main components:

¢ Subscriber section displays a list of all channels published to the Historian MQTT broker. Here, users can easily
subscribe ( select ) to any offered data channel being transmitted by different publishers.

¢ Publisher window allows users to create publishing channels within the same plugin for data transmission.

Inspect the Subscriber and Publisher sections of the Historian client, and check their status sections to verify that both

are successfully connected.



‘\ ] Q DewesoftX - Setup: setup_annotation.dxs
L~

Measure Analyze Setup fles  Ch.setup  Measure

== oA+ —
O B H @ W 3 A4
Store Save Save as Storing  Analog in Math Historian Client | More... Remove

Historian Client plugin settings

subscriber | Pubisher |

URL: mqtt://historian.dewesoft.com:1883 Publisher connected!

Client ID: proTrainingPub_26091

| Search Q Clear retransmit buffer




Create a Publisher Channel

Now, leta€™s create a simulated publisher channel!

First, open the "Analog In" section in the channel setup and set the sample rate to 100 Hz.

A Bl

Measure Anahyze
'

O A H

Store Save Save as

DewesoftX 2024.4

Setup fles  Ch.setup  Measure

@ W i A

Storing Analog in Math Historian Client

Dynamic acquisition rate Channel actions

Bandwidth:
100 Y 38H

= =

Zeroal = Reset zero al

To create a simulated measurement, open the "Math" section and add a sine formula channel to simulate a sine wave.

Once you've completed this step, confirm the creation of your simulated measurement channel.

Name the formula in a way that will make it easier and faster for you to find later.

A\ IV ~

MEEEUT'E Analyze Setup files Ch. setup Measure

O A H @&

w3 A +

Store Save Save as Storing Analog in Math Historian Client ~ More... I

Formulaa...| Fitering | Statistics
1R
+ Cay? Y A

Add m...  Formula OR fiter ~ Basic stat.

S A @O €
+ Used C‘ Name ‘

N T

4% Formula setup

SineWave e

Name SineWave

Description -

Units - Color

SineWave | Preview ‘ Values | Time axis |
4\ Formula setup X
Output Formula
SineWave v
Name SineWave .
sine (0.5)
Description -
Units - Color
‘ Preview ‘ Values ‘ Time axis |
Max value 17E sine(0.3) -
bascoperators————————— |E= avr.
- 0,9637 - . _ X / Formula 1
RMS 0,03763 -
Average 0,9064- — = i
Min 0,8342 - Cly |~ |dv|mod
Events Complex Arrays History Ch props
Functions  Trigon. Logic Signals Measure
Min value - sqr sqgrt abs sgn
trunc  round rnd
log2 log10 In exp
if nan max min
<None> v @
Template is changed
oK Cancel
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Next, switch back to the Publisher section in the Historian Client plugin. Your newly created simulated measurement
channel should now be visible.

- ~y . .
Mt“.%‘-llre Analyze Setup fles ~ Ch.sefup  Measure
F‘ ﬁ ++ + —
o = = .\ {Ub mI “'E
Store Save Save as Storing  Analog in Math Historian Client | More...  Remove

Subscriber | Publsher

URL: mqtt://localhost: 1883 Publisher connected! Client ID: proTrainingPub_26091
| Search Q Clear retransmit buffer

# Used Name

1 Unused Data events

2 Publish SineWave

Leta€™s go live!

The final step is to start publishing data from your measurement channel. Locate your simulated measurement channel in

the list of publishers and enable it by clicking the button in the "Used" column. Once the button changes to "Publish," go to
the "Measure" window, where you should see your simulated sine wave.

o Q TN o o WFEsx e - 0O X
Measure Analyze Setup fles  Ch.setup  Measure @Ed‘t Options

[

O n m % + @@ ¥V

L3

Store Pause Stop Freeze  Add/Remove..  Displays \!/
Channels - >

@ Recorder ‘Sear-zh Qv
I ¥ Math

conr..l @ @ @ —

cou.. 1 O @ @

Transparency OFF (%)

Unified

properties @

You are now live, and your channel should now be sending data to the broker on the server.
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Monitor Your Published Channel

Your published simulated channel is now up and running. The next step is to subscribe to it (i.e., read the data). Since both
the Subscriber and Publisher are configured to the same broker URL/IP, your simulated channel should now be visible in
the Subscriber tab of the Historian Client.

AN ¢~ = s - o x

Measure Analyze Setup fles  Ch.sefup  Measure = Options
++ ‘E + —
O A H @ W i 4
Store Save Save as Storing Analog in Math Historian Client | More... Remove

Subscriber | Publisher

# ‘ Used Name ‘

‘ 1 Unused ProTrainingPublisher_01287_SineWave_0:7000;1;0;0 ‘

If you cannot find your simulated channel, ensure that both the Subscriber and Publisher are configured to the same Broker
address and port (refer to the Configuration section of the training). Additionally, verify that publishing is enabled in the
Publisher tab by checking if the channel is set to "Publish".

To subscribe to your simulated channel, locate it in the channels list and enable it by clicking the button in the "Used"
column. Once the button switches to "Subscribe,’ you will begin fetching data from the publisher through the broker in real
time.

Subscriber | Publisher

# Used Name ‘

| 1 ProTrainingPublisher_01287_SineWave_0:7000;1;0;0 ‘

Congratulations! You are now simulating a measurement and functioning both as a publisher and a subscriber. On the
publisher side, you are publishing your simulated channel to historian.dewesoft.com, while at the same time, acting as a
subscriber by connecting to the same server and fetching the data youa€™ve just published.

Although the published measurements are being stored in a database on the remote server, the data flow in
publish/subscribe process bypasses the database entirely. Instead, data is transmitted directly from the publisher, through
the broker, to the subscriber.
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Visualize Subscribed Channel in DewesoftX

Once you're subscribed to your simulated channel, the fetched data needs to be visualized. With the channel active
(subscribed), open the Measurement section. To visualize live data, we will use the Recorder tool. By selecting "Recorder,"
graphical visualizations for all active channels should appear automatically. If this does not occur, you can manually add a
recorder by opening the Widgets menu and selecting "Recorder."

}’A\ Measure Anar;ze Measure i i
= Setup fies  Ch.setup  Measure @ Edit Options
O I m % & + 4> 2
Store Pause Stop Freeze Design Widgets  Displays Recorder Custom 3

=: s o e s i T 2 | |

Q | Favorites | Al | Manage favorites
ra
@ Recorder - Meters @ XY recorder “*%, Modal Geometr
contr..2 O ® & @ EE ogial meter Vector, matrix graphs @ Rotor balancer
5 =
Colu... 1 @ @ @ £ '@ Analog meter “_lh 2D graph @ Orbit plot
Transparency OFF @ b [ Horizontal bar |_ Campbell plot O Modal Cirde
Unified @ i Vertical bar L 3D graph @ Polar plot
roperties

prope . Discrete display EEE 2D/3D table F{j Orbit Waveforn
@ Interaction . Indicator lamp Controls Frequency domain

E' Overload indicator .5 Input control |.|_|_l FFT preview
Mode Normal ~ — —

=== Tabular values display Video |.L|.L|.|l Octave preview
@ X Axis (Time) Line graphs e \Video Electrical measuren

R d i i i Vect

- o o S @ vecor scope

; Vertical recorder @ Circular araph

lill... Harmonic FeT

Recorder

Once the recorder window is open, it can be divided into three vertical sections:

¢ Recorder Settings (leftmost section)
¢ Graph Section
¢ Channel Selection Section
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¢ | ' Sps | >
@ Recorder Recorder Search QY

» Historian Cient/Historian Client
» Math

Contr... 1 @ @ @
Colu... 1 @ @ @

Transparency OFF @

Unified

properties @

(® Interaction

Mode Normal

@ X Axis (Time)

Ticks type  Automatic 36,58 16 0 6:45,00 ) 16:50,00 1(16:56,58
Time ——

Make sure you are subscribed to the channel you have published. You should now have two active instances of the same
channel:

¢ The first instance is your local simulated sine wave, which runs directly in DewesoftX.
¢ The second instance is the same sine wave, but now the data flows through MQTT. This means that the sine wave
data is published from DewesoftX to the MQTT broker, and then subscribed back into DewesoftX.

To display both the subscriber and local instance of the channel, go to the Channel Selection Section and switch to the
channel tab. You should see your channels divided into two groups:

e Math Group: This contains all your local math channels, including your local simulated sine wave channel.
¢ Historian Client: This contains Historian Client channels.

Now, to compare the local channel with your published channel, youa€™Il need two recorders. If you dona€™t have two on
the screen, use the Controls section to add or remove recorders by selecting the "+" or "-" controls option.
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Analyze
Store Stop
L4
) Recorder

Controls 2 G)
Columns 1 G)

®
®

Transparency OFF

QHONONG)

Unified properties

Your display should look something like this:

Recorder

02:13,28 00

As discussed earlier, both your local and subscriber channels are located in the Channel Selection Section. To add a
channel to a recorder, follow these steps:

¢ Select the Recorder: Click directly on the recorder you wish to use. You will know it is selected when a wider white
border appears around it.

e With the recorder selected navigate to the Channel Selection Section. In the Math section of the Channel Selection,
find your simulated sine wave channel and select it (When the background of the channel name turns white, it means
the channel is selected.)
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At this point, your selected recorder should display your local simulated sine wave channel and should look something like
this:

Slots >
QY
¥ Historian Client/Historian Client

/\; ProTrainingPublisher_01287...
¥ Math

15.00

-\l sersiPublich Documerts' Dewesolt Dalz' Test did 100

Slots b

QY
¥ Historian Client/Historian Client

¥ Math

v SineWave

If we now examine the end result, we can visually observe our local instance of simulated sine wave channel running
alongside the same instance, which is being published by our publisher to the broker and then fetched by our subscriber
back into DewesoftX.

This process highlights the flexibility of using a single platform to manage both publishing and subscribing, enabling you to
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send, retrieve, or handle both data types within one unified system. However, itd€™s important to note that in a typical use
case, subscription is usually done on a different system, as this configuration is more practical. Performing both actions on
the same system is generally intended for training purposes.

Note: Both channels can be added to the same recorder, as it can handle multiple channels. However, for the purpose of
this pro training, we'll separate our measurements into two recorders for better visualization. This allows for simultaneous
comparison of different data streams on the same graph.
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DewesoftX Historian Importer

For more advanced analysis, DewesoftX's Analyze mode provides an extensive set of tools. Since our measurements are
stored in a database, the Historian Importer enables us to retrieve this data and convert it into the native .dxd format. Once
the data is imported locally into DewesoftX, we can leverage all of its advanced analysis features for thorough and
comprehensive examination.

To access the database, you need to know the URL or IP location of the database. To try the Dewesoft Historian importer,
you can use https://historian.dewesoft.com:8082.

If you plan to fetch data from your local server (refer to the Server section of this training), ensure that you have already
published some measurements that were saved into the database. Otherwise, the Historian Importer wona€™t be able to
find any data to fetch, as there would be none stored yet.

To import data using the Historian Importer, DewesoftX needs to be in Analyze Mode. Click on the Import icon to open the
drop-down menu. Select Historian Importer.

] Q Dewesoftx 2023.2
Measure Analyze Data fles  Setup  Rewview
. - - -
G @ O & « = = @& 0
_'"1:13“. Muitifile export  Apply action Use for measure Revert to orig  AVI compress  Post-sync. video Load Rename Delete Copy
‘ RT Data Logger warch Q

Historian Importer V2
Text Files (*.but;".csv)

After selecting the Historian Importer, the Historian Importer window will appear. In this window, you will find various
importing options to configure and manage your data import process.

Dewesoft data file name
Historian Importer V2-240923_160026

Folder
C:\Users\Public\Documents\Dewesoft\Data\,

Historian server Status APL KEY (optional)

https://historian.dewesoft.cor  pefresh Ok

Start time Duration End time

1970-01-01 v [01:00:00 %] 00:00:00 2| 19700101 v[o1:00:00 [ Localtime ~

| Search Q

+ # Name Color Rate Data structure

24 | 203032374B33500200270018_LOGGER_W... 0.10 Hz Scalar 1
25 | 203032374B33500200270018_MAIN_HEAP... 0.10 Hz Scalar
26 | 203032374B33500200270018_MAIN_HEAP... 0.10 Hz Scalar
27 | 203032374B33500200270018_MAIN_HEAP... 0.10 Hz Scalar

The most crucial configurations involve selecting the appropriate database address and ensuring a successful connection.

¢ Public Historian Server: Set the server to "https://historian.dewesoft.com:8082" to connect to the public Historian
server database.

¢ Local Historian Server (Docker): If you're running Docker locally, set the server to "https://localhost:8082" to connect
to your local Historian server database.
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Once the address is set, additional configurations include:

¢ Status: After entering the Historian server IP and clicking Connect, green "OK" letters will appear if the connection to
the database is successful.

e Start time: Select the start time and date of the data you want to import.

¢ End time: Select the end time and date of the data you want to import.

¢ API key: You may also set an API key for authentication if required by your server. Ensure that you have the correct
APl key to access the database.

After configuring the Importing options select the channels you'd like to import from the database. This can be found in the
table below the Importing options. The table contains the name, rate, data structure and data type of all the channels
stored in the database.

After selecting the channel you would like to import, the Start time will automatically update to the time when the
acquisition of that channel began. This helps ensure you're retrieving data from the correct time period for the selected

channel.
37 203032374B335002002A0017_ACC_IS_SA... 0.10 Hz Scalar
38 203032374B335002002A0017_ACC_PITCH... 1.00 Hz Scalar

Cancel Import...

After selecting the channels you'd like to import, click on the Import button. A new data file containing the data from the
selected channels will be created. After importing, Analyze Mode should automatically open. If this doesn't happen, you
can manually view and open your imported files by navigating to the Data Files section, where all your .dxd files are stored,
and selecting the imported file. By default, Historian imported files are saved under the name "Historian Importer."

‘ \ fs] Q DewesoftX 2024.4
= Measure AHBVWZE Datafles  Setup  Review

3 [\ 0] o, A e -

Import  Multifie export Apply acti... Use for measure Revert to ... AVIcompr... Post-sync. vid...
v

e OO co—
+

¥ 00 Data | File name

~ logs = Example drive.dxd
Historian Importer V2-240920_125832.dxd
Test.dxd
Test2.dxd

Congratulations! Youa€™ve successfully used the Historian Importer to fetch the selected channel data from the database.
While data analysis is beyond the scope of this training, we strongly recommend checking out our Data Analysis Training
for a deeper dive into analyzing your imported data.
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Setup Your Own Server

Up to this point, we have been using a public Historian server provided by Dewesoft (historian.dewesoft.com). However,
Dewesoft also offers the option to set up your own private server, which can run an MQTT broker, an InfluxDB database,
and a Grafana Web Client.

In this part of the training, we'll learn how to set up and configure your own private server. Now, leta€™s roll up our sleeves
and turn our computer into our very own Historian server!

This part of the training requires:

1.) Docker desktop application. You can download it on the official Docker website.

Docker engine must be running all through this section of the training so make sure you run the Docker app and sign in.
2.) Dewesoft Monitoring Docker package. You can download it here.

Unzip the downloaded archive and run install-windows.bat if you're setting up the Historian server on a Windows machine,
or install-linux.sh if you're setting it up on a Linux machine. Make sure to read the README file.

Thata€™s it, your server is up and running locally on your machine!

To access the Grafana interface of your local Historian instance, open your web browser and visit localhost:3000. If you
wish to make your local Historian instance accessible over the internet, you will need to expose it by configuring the
appropriate IP addresses, ports, and firewall settings. For detailed guidance, consult the Historian manual.

You can check which processes are running in the Docker application by either viewing them directly in the Docker desktop
or by typing the a€cedocker psa€ command into the Windows Command Prompt (CMD). This will display a list of all active
Docker containers.
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https://www.docker.com/
https://www.google.com/url?sa=D&q=https://downloads.dewesoft.com/other-software/dewesoft-historian-docker.zip&ust=1727164500000000&usg=AOvVaw0BZcLQXroGM_3ma-PmpP_o&hl=en&source=gmail

CHALLENGE: Setup Your Own Server

Congratulations for making it this far into the Dewesoft Historian training! By now, you should have a solid understanding
of MQTT. Leta€™s return to the section where we set up the subscriber and publisher in the DewesoftX Historian plugin.
Your challenge now is to replace the public Historian broker with the one running in the Docker container on your local

machine.

(Hint: Local addresses can be accessed using "localhost" instead of a URL or IP address.)
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Database

Data Retention Policies

Influx database includes an automatic procedure that can reduce the amount of data in the database after a certain
amount of time. For example, the data can be originally uploaded to the database at 10 S/s, but after 1 month every 10
samples of data are averaged and the data rate is reduced to only 1 S/s. The figure below shows the data reduction

graphically.

*
Raw data not to scale

Average

Reduced data
“ j" |"|'|||"]|__,|te} ™ N & . . & # . & & & . . - - . .

Average

Reduced data
(-I ; hour] L ] [ ] [ ] [ ] [ ] [ ] ] L ] [ ]

&

80 days

1year

L4

By default, the database of the Dewesoft Historian does not reduce any data, and all data is stored indefinitely. For
instructions on how to enable different retention policies, please consult the Dewesoft Historian manual.
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Grafana Web Client

Setup

Grafana requires users to set up an account in order to log in. We saved this step for last since we couldn't test the public
historian.dewesoft.com Grafana, as it's a public live system that requires a username and password provided by Dewesoft.
However, since we now have a local server running that includes Grafana, we can proceed to test it locally.

We learned that processes running locally can be accessed using "localhost" instead of an IP address. Our local Grafana
runs on port 3000, so to access it, open your browser and type localhost:3000. If the Docker process is running, the
Grafana GUI should load, and you will be prompted to enter a username and password. By default, the credentials are
"admin/admin”, but for security reasons, you will be required to change these credentials upon first login.

Forgotten admin password cannot be recovered locally. If you forget the password, you will need to install Grafana again
and you will lose the work done (configured dashboards, added users etc.)

Before setting up Grafana, we need to ensure that the data channel is active, running, and being published to our local
broker. Refer to the a€oceConfigurationa€ section and set both the publisher and subscriber IP addresses to
a€celocalhosta€. After changing the broker location from the Historian server to your local broker, verify that your
simulated channel is being published.

To confirm your data is active, enter Measure Mode in DewesoftX. A graphical visualization of your active simulated
channel should appear, indicating that everything is working correctly.

‘ \ [y Q DewesoftX 2024.4
= Analyze

Measure
A

O Il » % €& + | Il H HE

Store Pause Start Freeze Design  Widgets  Displays Recorder Custom  FFT analysi...

Setupfies Ch.setup  Measure

Leave this dewesoftX window open and switch to your browser,

Creating a dashboard

Grafana offers many possibilities of displaying and working with data. For a comprehensive guide, Grafana official
documentation should be used.

To display the data a dashboard needs to be created and a panel added to it. A dashboard is added by clicking the plus
button in the menu choosing option a€cenew Dashboarda€ and selecting a€ce+ Add Visualizationa€ in the screen that

opens.
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Start your new dashboard by adding a
visualization

+ Add visualization

Data source (the address of the database) is already preset, you just need to select it:

Select data source

InfluxDB_v1

The following view appears:

() Last6 hours ~

A\ Panel Title

B Query 1 0

default select measurement WHERE +

field(value) X mean() X +

time($__interval) X  fill{null) X +
TIMEZONE ORDERBY TIME  ascending

LIMIT SLIMIT

Go to Select Measurement. A list of all channels ready for display will be shown. The database query is already
preconfigured, so all that's left is to select the measurement channel. Your simulated channel should appear in the list.
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B Query 1

default ProTrainingPublisher_01287 _SineWave_0:7000;0;0;0 X WHERE + V4

field(value) X mean() X +
time($_interval) x  fill(null) x +

ORDER BY TIME

ascending

After youa€™ve configured the database query, your measurement should appear and should look something like this:

Panel Title

10:19:40 10:19:50 10:20:00 10:20:10 10:20:20 10:20:30

10:20:40 10:20:50
== ProTrainingPublisher_01287 SineWave_0:7000;0;0;0.mean

B8 Query 1

field(value) X mean() X +

time($_interval) x filllnull) x +

ascending

FORMAT AS

Time series
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Grafana - Working with dashboards and panels

Grafana offers extensive options for visualizing and analyzing data. While its official documentation provides a detailed,
comprehensive guide for working with Grafana, this manual will provide key tips specifically for handling measurement
data typically used in Dewesoft Historian applications. These hints will help you get started with basic setups, dashboards,
and visualization techniques, focusing on integrating Dewesoft's data efficiently into Grafana. For a deeper dive into
Grafana's full capabilities, please refer to its official documentation.

Time axis

In Grafana, the time axis settings and screen refresh rate are controlled through three primary tools located in the upper

right corner of the screen:

¢ Refresh Button:
o The far-right button is used to manually refresh the screen. This can be useful when working with live data or
making changes to the dashboard configuration. Additionally, the dropdown next to this button allows you to
select the automatic refresh rate, ensuring the data updates periodically.

¢ Time Interval(X-axis):

o The far-left button controls the time range displayed on the X-axis (e.g., "Last 5 minutes,’ "Last 1 hour," "Last 6
hours," etc.). This feature allows you to quickly switch between different time intervals to analyze data over
varying periods.

e Zooming:

o You can zoom in on the time axis by using a click-and-drag gesture directly on the data in the graph, similar to
how it is done in Dewesoft software.

o To zoom out, you can either click the middle button (reset zoom) or select a different time range using the far-
left button.

Color

You can change the measurement color by:

¢ Click on the colored line next to the channel name in the legend at the bottom of the recorder display.
¢ A color picker will appear, allowing you to select from different preset colors.
¢ If you want to use a specific color, select the Custom tab from the color picker to input or select a custom color
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Red

@

. Purple
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Grafana 2D Graph

The Grafana 2D graph plugin, developed by Dewesoft, allows the display of vector channels in Grafana. Common vector
channels include FFTs and Scope Math channels. This graph serves a similar purpose to the 2D graph in DewesoftX
software, offering a familiar visualization tool for analyzing data.

The Grafana 2D graph plugin comes pre-installed in the Dewesoft Historian Docker package, making it ready to use without
additional setup.

To set up a 2D graph in Grafana, start by adding a new panel and selecting the 2D graph plugin as the visualization type.
Alternatively, you can use the preconfigured Default Dashboard that comes with the package, which already has the correct
plugin and query selected. To use this, simply duplicate the dashboard and choose the channel name configured in
DewesoftX Historian Client publisher, with the suffix _AmplFFT.

Visualizations

Annotations list

Flame Graph

XY Chart Bet

Assign one of the vector channels from the database with the suffix _AmplIFFT and set up the query exactly like shown in
the picture below.
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default TesterFFT_Sine_AmpIFFT X

field(*) X last) X

If the query is set correctly, the 2D graph plugin visualization should appear similar to the example shown below.
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Grafana - Annotations

DewesoftX offers event functionality that allows you to set trigger points or conditions that activate events. A predefined
example is the a€ceStoringa€ event, which automatically triggers whenever file storage starts or stops (custom triggers
can also be created). These events can then be imported into Grafana and displayed as annotations.

To test Grafana event annotations, we will begin by configuring DewesoftX. Since the "Storing" event is predefined, we will
use that as an example.

First, open DewesoftX and navigate to the Historian Client Publisher. Locate the Data_event channel and activate it by
toggling the button in the "Used" column to "Publish."

‘\ P Q DewesoftX 2024.4
L

Meaéure Analyze Setupfiles  Ch.setup  Measure
== B A+ -

O = = . rU]J mE ‘

Store Save Save as Storing Analog in Math Historian Client | More... Remove
Historian Client plugin settings
Publisher
URL: mgtt://localhost: 1883 Publisher connected! Client ID: proTrainingPub_26091
‘ Search Q Clear retransmit buffer

# Used Name
‘ 1 Data events
Now switch to Subscriber section, find your Data events channel and remember the name of this channel for later:

‘\ = Q DewesoftX 2024.4
L Measure Analyze Setupfies  Ch.setup  Measure
O R H @ W 1% A + -—

Store Save Save as Storing Analog in Math Historian Client | More... Remove

Historian Client plugin settings

| Subscriber | Publisher |

URL: mqtt://localhost:1883 Subscriber connected! Client ID: subscriberld_46642
| Search Q

# | Used Name |
| 1 Unused proTrainingPub_Data_events |

Now, go to Channel Setup and open the Storing section. Configure the storing functionality to create files sequentially by
checking the a€ceCreate a Multifilea€ option and selecting "Make new file after" checkbox. Enter the desired file saving
interval in seconds (10 seconds or higher recommended), and ensure "sec" is selected as the unit from the dropdown
menu.
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o] Q DewesoftX - Setup: setup_annotation.dxs

Measure Analyze Setup fles  Ch.setup  Measure
H H ++ + —

O = = °‘ qﬂ) mI “'E

Store Save Save as Storing Analog in Math Historian Client ~ More... Remove

Praject data files folder ~ C:\Users\Public\Documents\Dewesoft\Datal, ‘x
Test _0959.dxd [ stop storing after 10 sec ~ | [_] Absolute time

Create a multifie @ Make new file after MB
Storing type Static acquisition rate

Always fast ~ Auto ~ | sec ~
[_] start storing automaticaly Adjusted to 10 sec

Once DewesoftX file storage is configured, click 'Store' to begin the measurement process with file storage. DewesoftX will
enter measurement mode, and if the storage configuration is correct, a red annotation will appear on the graph at every
defined interval, indicating the occurrence of a new storage event.

Additionally, your events will be displayed in the Event Viewer, which is located in the top right corner of the interface.

Recorder

Information e} — >

(@) edit Options

9. 10. 2024 14:42:54,258 Storing started
9. 10. 2024 14:43:14,258 Storing stopped
9. 10. 2024 14:43:14,258 Storing started; Continued

HKa A (11]

9. 10. 2024 14:43:16,768 Storing stopped

With your Data_event channel activated, storage properly configured, and DewesoftX running in measurement mode, switch
to Grafana in your web browser. Find your Dashboard and open dashboard settings:

Home : Dashboards » Pro Training Dashb... Add v | | Share

Go to the Annotations section and click "Add annotation query" to configure a new query that fetches and displays event

data, such as the "Storing" events from DewesoftX.
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Settings

O] Annotations

Query name Data source

-- Grafana --

Ol Add annotation query

To properly configure annotations in Grafana using data from InfluxDB and events from DewesoftX, follow these steps:

e Assign annotation name:

o Assign a descriptive annotation name that makes it easy to identify the specific event or data type being
tracked.

¢ Ensure the correct data source:
o Configure the data source to pull from InfluxDB instead of Grafana itself.

¢ Enable annotation auto-refresh:
o Check the "Enabled" option to ensure that annotations are refreshed automatically with every dashboard
refresh.

With the name of the Data_event publisher channel, which was activated earlier in DewesoftX, and the event name, such as
"Storing" construct the following query:

select value from <Data_events publisher channel name> where value =~ /<event name>/ and $timeFilter limit 1000

If your Dewesoft measurement was running and you observed the "Storing" events occurring alongside the activated
Data_events channel, those events have been saved in the database.
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New annotation

Name

Pro training Storing

Data source

InfluxDB_v1

Enabled

v

Show in

All panels

Query

InfluxQL Query select value from] proTrainingPub_Data_events Where value =~4/Storing/ and $timeFilter limit 1000

Test annotation query

+  Query result

6 events (from 6 fields)

To verify if your events were successfully stored, click the "Test annotation query” button. If the query returns or finds your
"Storing" events, you're ready to proceed. Apply the changes, save the dashboard, and return to the corresponding graph.

A switch should appear at the top of your graph, labeled with the name of your annotation. Ensure that the time range of
your graph matches the period when the "Storing" event occurred. Finally, turn the switch on to display your annotations on
the graph in the color you specified during setup.

Pro training Storing o

Panel Title

WNUIMERAUR DB n*,:.';
I et

0 ||H||||“ ||||‘ {
I‘ ‘

WTWHRET TR ,,|,,ll"h..|J"lJ,.|,,J

12:48:00 12:48:30 12:49:00

== proTrainingPub_SineWave.mean
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