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Introduction

YGGIO POWER BI CUSTOM CONNECTOR

The Yggio Power Bi Custom Connector enables the user in a fast and easy way to get data directly from
an Yggio account into Power Bl desktop for advanced analysis. Creating reports likes the following ones
will just take minutes after some training.
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Figure 2 Asset tracking
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Figure 3 Energy consumption vs outdoor temperature
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Figure 4 Energy efficiency KPl measurements

Then after exporting the reports to Power Bl cloud and installing a Power Bl Enterprise gateway with
access to the Yggio connector they can also be automatically refreshed and shared. However, it is no
requirement to use Power Bl cloud, only using Power Bl desktop works well.
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1. Get started

1.1. Installation

To be able to proceed with the installation one must use a Windows (Power Bl not supported on
Mac or Linux) computer and be local administrator on the computer or if IT has set a policy to allow
the needed components to get installed by users.

1. Download and install Power Bl Desktop directly from: https://docs.microsoft.com/en-
us/power-bi/fundamentals/desktop-get-the-desktop

2. Download the Yggio Power Bl Custom Connector ZIP file directly from Yggio Docs/Power Bl
(or other place if instructed by IT) and extract the two files YggioConnector.pgx and
Yggio_regkey.reg.

a. Place YggioConnector.pgx in the folder (if the folder does not exist create it, it’s
important to use exactly the correct spelling):

[Documents] > Power Bl Desktop > Custom Connectors

In a computer with English language setting the folder will be:

» ThisPC » Docurmnents » Power Bl Desktop # Custom Connectors

b. Double click on the Yggio regkey.reg and accept that it modifies the computer. This
will install the Sensative Certificate thumbprint in the computers registry and allow
Power Bl to use the Yggio custom connector without changing Power Bl’s security
settings.

In case the thumbprint is not installed in the registry Power Bl will complain that it
cannot validate the Yggio connector and if user still wants to use it the security
settings must be lowered to allow 3™ party custom connectors. This can be done
from the Power Bl menu “File > Options and Settings > Global > Security > Data
Extensions > (Not recommended) Allow any extension load without validation or
warning”.

1.2. Limitations

This documentation is focused on the functionality provided by the Yggio Power Bl Custom
Connector. It does not, except for a few hints, contains any description of general Power BI
documentation which is available on: https://docs.microsoft.com/en-us/power-bi/


https://docs.microsoft.com/en-us/power-bi/fundamentals/desktop-get-the-desktop
https://docs.microsoft.com/en-us/power-bi/fundamentals/desktop-get-the-desktop
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2. Overview of functionality

1.3. Fundamentals

The connector enables three different ways to connect to Yggio and get the data. These three
different ways provide different levels of freedoms about what amount of IoT nodes and what data
fields that can be used to select what data to extract:

1) Navigator: The Power Bl Navigator by selecting “Get Data” and search for “Yggio” and then
connect to an Yggio server. This gives most constraints in what data to retrieve from time
series but is also the most ease-of-use UX to get started.

a. For time series charts it is limited to 8 nodes * 4 time series fields that are selected
from a list of pre-defined fields or manually entered.
b. The Navigator works well for most use cases when one needs to retrieve data.

2) Formula bar: Use “Get Data” > “Blank query”, write “=Yggio” and then from the drop-down
box select what Yggio function to use to extract data. This will open a 2 or 3-step guide to
retrieve data which removes some of the limitations in the Navigator interface.

a. Forchartsitis limited to 8 nodes * 4 time series fields where the 3 first time series
fields are retrieved from the selected nodes and the 4™ one is a list of pre-defined
fields to increase flexibility.

b. If working with devices where the pre-defined list of time series fields in the
navigator Ul is not providing the expected result using the formula bar probably will.

3) Free query in formula bar: Use “Get Data” > “Blank query”, write “=Yggio” and then directly
write the full queries in the formula bar. This enables us to extract data from more than 8
nodes* 4 time series fields in one query by using lists, i.e., all constrains are removed and
queries can be made that retrieves a lot of data. The drawback is one must know the syntax
of the queries, the names of the loT nodes, available options, and eventual fields one wants
to retrieve. The syntax is well documented when using the Yggio queries inside Power BI.
There are two reason to use this mode:

1. If one wants to retrieve time series data from more than 8 nodes.
2. If one wants to use PowerQuery M-language to retrieve complex data sets from
Yggio.

An easier way to get used to directly write the full queries in the formula bar orin
PowerQuery is to start with creating a query with the navigator or use the step-by-step
approach in the formula bar and then modify the resulting query to match the desired
result.

> v f_r = Chart("Axis-Camera-ACCCBEEDSSEE", "Axis-Camera-ACCCBEF9985E", "Strips-Comfort-5859893-Chirpstack-EU", null, null, null, null, null,
"averageTemperature”, "peopleCounter_in", null, null, "Last 38 days", null, null, "high", true, true)

Figure 5 Query modified directly in Formula bar
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For very advanced users it is feasible to use the Yggio queries directly from inside Power BI
advanced editor that use PowerQuery language and create complex queries that aggregate
data from different data sources.

1.4. Features
The following queries are implemented in the connector:

iz (] < X v fx =‘-rggic|

ff: Yggio.Chart

ﬁf_‘_ Yggio.ChartEnergy
lff_‘_ Yggio.ChartFields
() Yegio.DeviceModels
ﬁf_‘_ Yggio.IotNode

() Yegio.IotNodes

(P Yegio.Main

(P Yegio.Overview

2% Queryl =

Figure 6 Available features

e Chart: Retrieve a cube of general time series data for X nodes * Y fields * Z time. Option to
add extra statistical columns and use value functions (mean, max, min, first, last, count, sum
and difference) on the time series data to enable fast and easy creation of advanced charts
or reports, for example billing reports.

File Home Help Table tools
=
R e = A BE
Mark as date New  Quick MNew New
table~ measure measure column  table
Structure Calendars Relationships Calculstions
o X
" DateTime = || Peoplecounter_In_Axis-Camera-ACCCEEEDSSEE | ~ | Peoplecounter_In_Axis-Camera-ACCCEEF9985E |~ | Delta-Peoplecounter_In_Axis-Camera-ACCCEEEDSSEE |~ | Dy
E 12/10/2021 5:04:48 PM 6457.33 6067 166
I 12/10/2021 4:21:36 PM 6455.67 606144 25
ﬁg 12/10/2021 3:38:24 PM 645317 6056 383
12/10/2021 2:55:12 PM 6445.29 6053 354
12/10/2021 2:12:00 PM 6445.75 6050.08 3.32
12/10/2021 1:28:48 PM 644243 6043.07 5.1
12/10/2021 12:45:36 PM 643733 6033 51 233
12/10/2021 12:02:24 PV 5435 6022 56 15
12/10/2021 11:19:12 AM 64335 6020 0.83
12/10/2021 10:36:00 AM 643267 6019 0
12/10/2021 3:52:48 AM 6011.8 167

Figure 7 Data set loaded by Yggio Chart query
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e ChartEnergy: Retrieve time series data focused on energy efficiency KPI calculation for a
building based on energy consumption, outdoor temperature, average indoor temperature
and building area.

e ChartFields: Retrieve available time series fields for selected nodes.

e Device Models: Retrieve available device decoders or “translators” in Yggio terminology. The
reason it is called translators in Yggio is that it usually includes normalization of data format
to FIWARE standard instead of just decoding.

e |otNode: Retrieve current data of several IoT nodes formatted in columns to make it easy to
compare them.

e |otNodes: Retrieve current data of several loT nodes formatted in rows to increase visibility
of available data.

e Main: Open the navigator main menu in a table format. Normally not used from formula
bar.

e QOverview: Retrieve an overview of available devices in an account and when they reported.

1.5. Connecting to Yggio
After selecting “Get Data” or directly starting an Yggio query from the formula bar the following
dialogue will show up. Choose the Yggio connector.

[
Eﬂ Untitled - Power Bl Desktop

File Home Help Table tools

(1 Copy % | Get Data

Get
dataw wa
Clipboard Yg X All
il X ¢ Yggio
All
DateTime - | Tem
&3] Other

2024-01-17 10:00:00
ﬁg 2024-01-17 03:00:00

2024-01-17 08:00:00

In the next dialogue box enter the URL to the required Yggio server.
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Power Bl connector to Yggio DiMS

Yggio DiMS server @©

| ht‘tps:;’f’beta.yggno.ned

0K Cance

Next step is to enter credentials to log in to the server. Enter either your username and password or
add an API key token. Once this is entered it will get stored in Power Bl credential list and will
automatically be re-used next time you want to connect to the same Yggio server. Yggio API keys will
expire after a while so if using them one will need to update them from time to time. To be able to
log in to another account the servers stored credentials must be cleared from Power Bl > File >
Options & Settings > Data Sources.

Basic < {"access":"https:\/\/public.yggio.net"}

User name

Password

To make it easy to connect to different Yggio servers and use different Yggio accounts the connector
uses a pre-defined list of Yggio servers with short names and allows a user defined “tag” to identify
what credentials to use.

For example, server “BY” equals https://beta.yggio.net and by using server URL “BY+demo” Power
Bl will store the credentials under the data source path “BY+demo”. This enables, for example,
“BY+test” to be used as a different data source path to log into another account on the same server.
Short names for some Yggio servers for reference are:

e PY = https://public.yggio.net

e EU = https://yggio.eu

e BY = https://beta.yggio.net

e Y3B = https://yggio3-beta.sensative.net
e YG = https: .io



https://beta.yggio.net.and/
https://public.yggio.net/
https://yggio.eu/
https://beta.yggio.net/
https://yggio3-beta.sensative.net/
https://ygg.io/
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The server’s short name plus the user defined tags to identify data source paths enables a user that
has knowledge of several different Yggio accounts on an Yggio server, like an appointed data
scientist and report professional, to quickly switch between accounts and retrieve relevant data to
make reports and analysis.

If you get an error message when Power Bl tries to get data from Yggio, the URL to the server that
was entered cannot be found. In that case, please enter a valid server URL or short name.

I DataSource.Error: The remote name could not be resalved: 'api.by’
Details:
https://api.by/auth/local

Figure 8 Yggio server not found

1.6. Ease of use

The Yggio Power Bl connector is forgiving in its syntax evaluation that it will try to interpret what the
user wants and retrieve the corresponding data. It is not needed to use exact matching names, for
example using “Temp” will retrieve first available time series field that converted to lower case
starts with the 4 characters “temp”. Similar forgiveness is available in other places like using the
time period “2 m” to retrieve the last 2 months of data.

Inside Power Bl the full syntax and what options are available and documented in detail so even
writing Yggio queries inside the advanced editor will become relatively easy.

function (access as text, optional names as any, optional £ield as any, optional timePericd as nullable text, optional rescluticn as nullable text,

optional enableExtraDateColumns as nullable logical, optional enableDelta as nullable logical, optional nameTsDevEui as nullable logical) as table

Example: Retrieve loT node data in 3 dimensions

Usage:
Yggio.Chart ("Y3B+User", {"Strips-Comfort","Strips-Drip},{"rssi","snr"},"Last 10 days", "Full")
Cutput:
3 dle({ etime”, " i- ips— ,{"snr- ips- . i ips-Drip-1", nr- ips-Drip-17},{
#table ({"datetime" "rssi-Strips-Comfort”, {"snr-5trips-Comfort™, "rssi-Strips-Drip-1", "snr-Strips-Drip-1" {
{"8/14/2021 10:23 AM", "-87","-17,"_113", "_5"},
{"8/15/2021 10:13 AM", " ,miw m_g1gm m_guy
{ 16/2021 10:28 AM", "-827, 73", w1107, "-3"},
17/2021 10:35 BM", "-92","-57, "_105", "-4"},
18/2021 10:43 RM", "-85",7-17 "-1p7", "-5"},

Figure 9 Yggio Chart query documentation inside Power BI. If type states “any” it is either a “list” or “text” that get accepted.

1.7. Multi language support
The connector is multi-lingual and will try to follow the language used in the Power Bl installation on
the computer. Currently it supports English and Swedish language.



A\~
SENSATIVE > < YGGIO POWER Bl CUSTOM CONNECTOR
Y\

3. Use the connector to extract data

3.1. Navigator interface and parameters

In the Power Bl click “Get Data”, in the pop-up windows search for Yggio.

>
Get Data
| Yggio x | All
Al T Yogio
Other
Certified Connectors Template Apps Connect

Figure 10 Get Data from Yggio

After selecting “Connect”, enter the credentials in the Yggio Connector Navigator Ul that gets
displayed. Select the desired query and follow the available options in the Ul.

Charts

o x
Navigator
yel Show -
Display Options ~ Dg Names 1 (optional) P
Axis-Camera-ACCCBEEDSSEE
4 SG+demo [7]
Names 2 (optional
5 [ 1. Chart Special mes 2 (optional) _
Axis-Camera-ACCCBEFI985F
[m] fI 1. Overview )
Names 3 (optional)
O fx 2.lot Nodes Strips-Comfort-5059893-Chiv
O fx 3.lot Node MNames 4 (optional)
m] fx 4. Chart Enter or select a value - >
O fx 6. Chart Fields Names 5 (optional)
O fx 7.Device Models Apply
4. Chart E
No1l Name 1 Last reported 1 No2 Name 2
1 Astro Clock 16 Zwave-Gateway
2 Axis-Camera-ACCCBEEDSSEE 5 hours ago 17 Zwave-Strips-iCl
3 Axis-Camera-ACCCBEFS985E 4 hours ago 18 Zwave-Strips-iCl
4 Axis-Camera-Monthly dIff each 19 Zwave-Strips-iCl
5 Axis-Camera-Maonthly diff grouped 20 Zwave-Strips-iCl
6| Axis-Camera-Sum of last values 21| connector-Actili
7 LoRa-Gateway-Kerlink-iFemtocell-24 1a minute ago 22 connector-Netrr
& State-node 23| connector-5ensi
9 Strips-Comfort-5059893-Chirpstack-EU 11 minutes ago 24 CONNECTOr-5ensi s
10 Strins-Comfort-6113635-Netmore 26 minutes ago 25| connector-Sensi
<

Cancel

Figure 11 The Yggio connector's Navigator Ul
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Per default to support the user in selecting the right data the preview window in the bottom
right will populate with available loT nodes and available time series fields after clicking “Apply”.
It is very helpful to check that one gets the required data before loading it into Power BI.

Marmes 1 (ophonal)
Bas-Camera-ACCCBEEDSSEE~

Names 2 (optional)
Axis-Camera-ACCCBEF9985F

MNarmes 3 (optional)
Strips-Comfort-5059893-Chi
MNarmes 4 (optional)
Enter or select a value -

Marmes 5 (optional)

| Apply | | Clear |

4 Chart M

Auxis-Camera-ACCCBEEDSSEE

Axis-Camera-ACCCEEF9985E

Strips-Comfiort-5059893-Chirpstack-EU

description description glarmUserSwitchl
deviceModelName deviceModelName badConditionsCounter ~
name name bandwidth
value_deviceModelName value_deviceModelName batterylLavel
value_nodeType value_nodeType bitsPersecond
value_peapleCounter_in value_peopleCounter_in dataRate
value_peapleCounter_out value_peopleCounter_out dataRateAdaptive
value_peopleCounter_tot value_peopleCounter_tot description
null null| deviceModelName
null nufl| door W

el O s [ BT

Figure 12 Some loT nodes selected and then "Apply" was clicked to get available time series field in the preview window.

In the query Chart there are some optional parameters that can be set that are very important
to correctly set to retrieve the expected data. These are:

e Time period: Defines the time period of data to extract.

e Resolution: Defines resolution of the data to achieve. The amount if data that can be
retrieved is currently limited by Yggio to 1000 data points per time series field.

o Resolutions of every hour, every day, every week, every month and every
quarter do exactly what they say and get one data point per time series
corresponding to the selected resolution.

o Full resolution: Will take every data point. If high frequency reporting node or
long time period the 1000 data point limit will limit the time period over which
one gets data.
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High resolution: Will after a certain minimum distance between the data points
are exceeded, if available, try to retrieve the maximum 1000 data points for the
given time period.

Low resolution: Compared with high resolution has longer minimum distance
between data points and once that is exceeded, if available, try to retrieve the
maximum 1000 data points for the given time period.

Enable calculation of utilization by via extra date columns: This feature adds extra
columns that group the retrieved data in hour of day, day of week, week no, etc. This
simplifies the complexity of making reports based on grouped data significantly.

Value Function: Determines what calculation to apply between data points given by the
resolution. Available calculations over data points in the given resolution:

O O O O 0O 0O O O

Mean: Calculate the average value.

Min: Returns the minimum value.

Max: Returns the maximum value.

First: Returns the first value.

Last: Returns the last value.

Count: Count the number of data points.

Sum: Summarize the value of all the data points.

Difference: Calculate the difference between the value in the last data point and
the first data point.

Time period (priority over from/to dates) (optional)

Enter or select a value -

m
m

From date and time of day (optional)

To date and time of day (optional)

Resclution (opticnal)

m

Ler ol @ value -

or s

m

m
m

Enable calculation of utilization via extra date c... (optional)

m

nter or select a value -

m
m
m

Enable calculation of Delta for IMB-Individual mea... (optional)

m

nter or select a value -

m

m
m

| Apphy | | Clear |

Figure 13 Available optional parameters in Chart query
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To create a billing metering report, or in Swedish an “IMD — Individuell matning och debitering”
report it is recommended to use the following settings:

e Time period: Last 3 months.
e Resolution: Every day

e Extra date columns: True

e Value function: Difference

Then one just summarize the delta values per month through Power Bl’s standard transform
and report functions.

Chart Energy Efficiency

Most advanced feature is the Chart Energy Efficiency that will calculate an energy efficiency KPI
based on the following formula:

e Energy used per time unit / (Area x (1+Abs(avg. indoor — outdoor temp))

Display Options - [E Energy consumption (optional) -
P $G+demo [7] Enter or select a value -
Outdoor temperature (optional
4 1. Chart Special [1] — P foptionz)
Enter or select a value M
O fx 1. Chart Energy Efficiency _
Indoor temperature {optional)
O ﬁ: 1. Cerview Enter or select a value -
O fx 2.lot Nodes Indoor temperature (optional)
O _f}: 3. lot Mode Enter or selert a value - v
v ﬁ: 4, Chart Indoor temperature (optional)
O fx 6.Chart Fields [aeoy | [ cer |

Figure 14 Calculate a buildings energy efficiency just by measuring a few parameters
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Figure 15 Energy efficiency (dark blue) for a building grouped per week during a year

An example of a resulting chart after using an energy efficiency query is available in the above
image grouped per week. Then if one had changed windows or exchanged to a more efficient
heating system or take some other action to improve the building the dark blue bars for the
energy efficiency KPI should become lower.
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Navigator

Display Cptions ~
4 SG+demo [7]
i 1. Chart Special

(| ﬁ: 1. Overview
(| ﬁ: 2. lot Nodes
(| _}S: 3. lot Node
¥ fx 4 Chart
O fx 6. ChartFields
O fx 7. Device Models
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Enter or select a value
Names & (optional)

Enter or select a value
Field name (optional)

Enter or select a value
Field name (optional)

Enter or select a value

null

alarmCloseProximity

alarmFload

flood

alarmDoor

door

presence

averagelemperature

temperature

temp

clouds_all

humidity

light

lux

moisture

pressure

rain

irradiation

ol

o

Show ~

Last reported 1 No 2

» hours ago

1 hours ago

Lla minute ago

L1 minutes ago

26 minutes ago

2

Name 2
16 Zwave-Gateway
17 Zwave-Str‘lps—iClA
18| Zwave-5trips-iCl
19| Zwave-Strips-iCl
20| Zwave-Strips-iCE
21| connector-Actili
22| connector-Netm
23| connector-Sens:
24| connector-5ensing

25| connector-Sens:

Load |‘ransformData | | Cancel |

Figure 16 Available pre-defined time series fields. Grouped per area of use case. Chart query is marked and ready to load.

The data will get loaded into Power Bl for analysis and creating reports after one marked the

checkbox next to a query and clicked “Load”.
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3.2. The formula bar

The formula bar is reached from the Power Bl Ul by clicking ﬁ "ﬁﬁ [‘jm I:h 4=
the small arrow down just below “Get Data” and then select LK O Ef.
“Blank query”. After doing that a new Power Query editor Get  Excel PowerBl SQL Ente
. . X X datav workbook datasets Server dati
window will open and the cursor will be placed in the
formula bar. Common data sources
Start by typing “=Yggio” and the following drop down will get rﬁ Excel workbook
visible. [jp’ Power Bl datasets
Power Bl dataflows
X v K =vesid [
) Yegio.Chart (®) Dataverse
- Yggio.ChartEnergy
N 5 L [B saLserver
ﬁf_‘_ Yggio.ChartFields -
() Yggio.DeviceModels [?b Analysis Services

) Yzzio. IotNode o

ﬁf_‘, Yggio.IotModes

) Yegio.Main [% Web
() Yegio. Overview

Text/CSV

OData feed
Now one can just select one the queries and then push
return and the formula bar Ul, documentation and the full
syntax for the selected query will get visible. The different
gueries have different syntax and different required More...
parameters but are structured in the same style so one will

get used to them pretty fast.

[9:
[_?? Blank query
B

Power Bl Template Apps @

The query called Yggio.Main is the Navigator Ul specification and there is no purpose to use it
directly from the formula bar.

The first parameters in all queries are the Yggio DiMS server. In some queries one can enter more
parameters into the first step in the Ul but is always ok to just enter the desired server plus
credential tag and then click invoke.

Enter Parameter

Yggio DiIMS server

Imeoloe Clear

Figure 17 Enter Yggio DiMS with or without a credential tag. Like "BY+mydemo". After clicking “Invoke” if the tag is new the
username and password dialogue will pop-up.
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_f:‘r: = ¥Yggio.DeviceModels
Device Model decoders
List the core device models with decoder support

Enter Parameter

Yggio DiMS5 server

Imvoke Clear

function (acce=s as text) as table

Example: List available core device model decoders

Usage:
Yggio.DeviceModels ("Y3B+User)

Cutput:

ftable ({"Device Models"}, {
{"Strip= M +Drip™},
{"Strip=s M +Guard™},
{"Strips M +Comforc™},
{"Stripzs M +Preszence™}

Figure 18 The command to list available device model decoders (translators) available in an Yggio server. The documentation is
extensive and show exact syntax of each query.

After clicking invoke and enter the credentials Power Bl will log in to the Yggio account and new Ul
to fill remaining parameters will get visible with all available nodes pre-populated into the
dropdown boxes to select node names.
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Retrieve and format available loT node(s) in Yggio DiMS

Enter Parameters

Yggio DIMS server
Names (optianal)

Expand raw data (optional)

Expand meta data (Context Map) (optional)

Enable LoRa Dev EUI key (optional)

Invoke Clear

YGGIO POWER BI CUSTOM CONNECTOR

function (access as text, optional names as nullable text, optional expandRawData as nullable logical, optional expandContextMap as nullable logical,

optional nameI=DevEui as nullable logical) as table

Example: Return the 10T node data for two nodes

Usage:

Yggio.IotNode ("Y35+User”, {"Strips-Comfort-1-,

Output:

#table ({"Field”, "IoT node 1", "IoT node 2"},{

"Strips-Drip-1"})

{"name”, "Strips-Comfort", "Strips-Drip"},
{"Last reported”, "2 hours ago","just now"}
{"deviceModel™, "sensative-strips","sensative-strips"}

{"ownez", "usez","usez"},

{"node-Type", "thingpark-device","lora-device"}

Figure 19 Ul to retrieve one or several loT nodes for comparison.

By entering a list of devices in "Names" a lot of devices can get retrieved.

Retrieve an loT node
Retrieve and format available loT node(s) in Yggio DiMS

Enter Parameters

MNames (optional)

Names (optional)

Names (optional)

Astro Clack

Axis-Camera-ACCCBEEDS5EE

Axis-Camera-ACCCBEF9985E

Axis-Camera-Monthly dIff each

Axis-Camera-Monthly diff grouped

Axis-Camera-Sum of last values

LoRa-Gateway-Kerlink-iFemtocell-24

State-node

Strips-Comfort-5059893-Chirpstack-EU

Strips-Comfort-6119635-Netmore ! tel
o Strips-Drip-6131608-Chirpstack-US
Strips-Guard-53907405-ThingPark
Strips-Guard-6131609-TTN-US
Strips-Presence-6134497-TTN-EU
Talkpool 88 I
Zwave-Gateway-iCPE-K8s e
Zwave-Strips-iCPE-Comfort-700 Nodeld 40
Zwave-Strips-iCPE-K8s-Drip-700 Modeld 41
Zwave-Strips-iCPE-K8s-Guard-700 Nodeld 52 I}

=

ex

m

Retrieve an loT node
Retrieve and format available loT node(s) in Yggio DiMS

Enter Parameters
Names (optional)
Axis-Camera-ACCCBEEDS5EE -
Names (optional)
Axis-Camera-ACCCBEF9935E -
Names (optional)
Axis-Camera-Monthly dIff each -
MNames (optional)
Strips-Comfort-5059893-Chirpstack-...
Expand raw data (optional)
true M

Expand meta data (Context Map) (optional)

true -

| Irvoke | | Clear |

Figure 20 Step 2 in the Ul to select what loT-nodes to compare.
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In 2" step depending on query selected one might choose to expand nested JSON structures in
Yggio data like the raw data and the Context Map (MetaData). After clicking “invoke” one more time
the data will get loaded into the Power Query editor and one might do further transformations of
the data set before selecting “Close and apply” and start creating a report.

A [w [ HE (4

Recent  Enter

Close &/
apply
Ciose

Queries [3]

fx Queryt

New
Source ~ Sources~ Data

New Query

<

Jx Invoked Function

[0 Invoked Function (2)

AN NERNENNIE

T

[B, [y Properties I:l L Yy X 2| ¥ % Data Type: Any ~ 55 Merge Queri
e LT Advanced Editor x HH 55 z rin [ Use First Row as Headers ~ £ Append Que
Datasource  Manage Refresh Choose  Remove  Keep Remove Split  Group

settings Parameters~  Preview - [ Manage ~ Columns ~ Columns~  Rows~ Rows = Column~ By 1, , Replace Values Combine Filg
Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform Combine

fr | = #"Invoked Function"("Axis-Camera-ACCCBEEDSSEE", “Axis-Camera-ACCCBEF99S5E®, "Axis-Camera-Monthly dIff each”, "Strips-Comfort-5€5

155 Fields ~|85 No1 ~] 155 No2 -] 455 No3 -] 455 Noa -
name Axis-Camera-ACCCBEEDSSEE Axis-Camera-ACCCBEFS385E foxis-Camera-Monthly diff each  Strips-Comfort-5059893-Chirpstack-EU
Last reported 5 hours ago 4 hours ago S minutes ago
deviceModelName s Axis nuli sensative-strips-ms-h
owner stagetest nuli| stagetest stagetest
nodeType generic generic null lora-noda
reportedAt 12/15/2021 5:40:30 PM +01:00  12/15/2021 6:38:42 PM +01:00 nuli 12/15/2021 11:24:47 PM +01:00
door null nuli nuli closed
temperature null null nuli 217
peopleCounter_in 6624 6274 nuli nwil
peopleCounter_out 5538 6980 nuli nuil
batterylevel nuil nuli nuli 053
devEui null nuli nuli 70B3D52C00000229

Figure 21 The resulting data set of the query loaded into the Power Query editor.

The same principle applies for all the other available queries. The big benefit with using the formula
bar and its Ul to extract data vs the Navigator is that when using the query Yggio.Chart or
Yggio.ChartEnergy the available time series fields per node name get pre-populated for the first 3
out of 8 nodes. The 4" field is still the pre-defined time series fields to increase flexibility of what
data to retrieve for the last 5 nodes.

Chart

Retrieve data from loT nodes for different fie
Fields and Time. All fields are applied to all nt

Enter Parameters

Names 1 (optional)
Axis-Camera-ACCCSEEDSSEE

MNames 2 (optional)
Axis-Camera-ACCCAEFS985E

MNames 3 (optional)
Strips-Comfort-5059893-Chirpstack-... ~

MNames 4 (optional)
Strips-Comfort-6119635-Netmore -

Names 5 (optional)
Strips-Drip-6131608-Chirpstack-US -

Names 6 (optional)
Zwave-5trips-iCPE-Comfort-700 Mod... ~

MNames 7 (optional)
Zwave-5trips-iCPE-K8s-Drip-700 No...  ~

Names 8 (optional)

| Zwave-5Strips-iCPE-K8s-Guard-700 N... ~

Invoke Clear

Chart

Retrieve data frem loT nodes for different fields to creat:
Fields and Time. All fields are applied to all nodes if appl

Enter Parameters

Field name: Axis-Camera-ACCCBEEDSSEE (optional)

Field name: Axis-Camera-ACCCBEF9985E (optional)

description
deviceModelName

name
value_deviceModelName
value_nodeType
value_peopleCounter_in
value_pecpleCounter_out

value_peopleCounter_tot

To date and time of day (optional)

Resolution (optional)

tack-EU {opticnal)

stional)

]
]

Enable calculation of utilization via extra date c... (optional)

Enable calculation of Delta for IMB-Individual mea... (optional)

Invoke Clear

Figure 22 After selecting nodes in chart available times series field per nodes will get pre-populated after clicking "Invoke"
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3.3. Directly enter full query in formula bar

Except automating the Yggio Power Connector from PowerQuery the main reason to enter the full
query directly in the formula bar is to avoid limitations in number of node names and time series
fields that can be retrieved.

The parameters to enter node names and fields names supports list of parameters

{“parl”, ”par2”, "par3”, ...} that enables one to go beyond the limitations imposed by the Ul. Power
Bl is providing some syntax support when writing the parameters which helps out a lot to get it
right.

X v fx = Yggio.Chart("sG+demo”,{"Axis-Camera-ACCCEEEDSSEE™, "Amis-Camera-ACCCBEFO9B5E", "Awiz-Camera-Monthly dIFf esch” ,
"Strips-Comfort-5859893-Chirpstack-EU"}, {"peoplecounter_in","peoplecounter_out","peoplecounter_total”,"temperature”,"humidity™,"lux","rssi®,
"snr","frameCount"}, "Last 1 year",])
Yggio.Chart(access as text, names as any, field as any,
timePeriod as nullable text, resolution as nullable text)
I Expression.SyntaxError: A Comma cannot precede a RightPare nullable text
’ . . oo 28 Chart . . .
0001: Yggioc.Chart ("SG+demo™, {"Axis—Camera-ACCCAEEDS ¥ [ ,"StripsComfort-5058893-Chirpstack-H

———

Figure 23 Writing full query directly in formula bar that cannot be done through the Ul since retrieves 9 different time series
fields. Requires one know what node names and time series fields to retrieve.

,fI = Yggio.Chart("sG+demo”,{"Axis-Camera-ACCCBEEDSSEE", "Axis-Camera-ACCCBEF9985E", "Axis-Camera-Monthly dIFf each” ,
*Strips-Comfort-5859893-Chirpstack-EU"}, {"peoplecounter_in®,"pesplecounter_out","peoplecounter_total®,"temperature”, "humidity”,"lux","rssi”,
"snr®,"frameCount”}, "Last 1 year”,"high”,true,trus)

[T, astack-EU |~ | 1.2 Delta-Peoplecounter_In_Axis-Camera-ACCCBEEDS... |~ | 1,2 Delta-Peoplecounter_Out_Axis-Camera-ACCCBEEDS... | - [ 1.2 Delta-Peoplecounter In_Axis-Camera-ACCCBEF98... [~ | 1.2 Delta-Peo)

1 13175 null null 27.02
2 131439 2547 1359 30.25
3 13108 582 258 744
4 13073.18 26.53 1431 37.36
5 13037.5 o o 0
6 13002 3435 2352 4033
7 12566.5 3147 2206 3327
8 12931 o o 0
9 12912 o 0 0
10 12785.15 o o 0
11 12755.05 o 0 0
12 1271596 2083 1463 3281

Figure 24 Result of full query above. Since the connector is "forgiving" even if one do some typo one will get some result.

4. Some Power Bl hints and sample graphical reports

Once a data set has been retrieved it is time to create the report. If still in the Power Query editor click
top left corner “Close and Apply” and the full queries will get loaded into the Power Bl data set, then
click on to the report editor to the top left.
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Clipbozrd Data Queries Insznt Calculations Senstivity Share

View recovered files X

Il |@ Auto recovery contains some recovered files that haven't been opened. Visualizations 5

A

=

512314

Add data to your report

Once loaded, your data will appear in the Fields pane. =
Values
Add dota fields here

| @ s v ,
Drill through
Cross-report
Import data from Excel Import data from SQL Server Paste data into a blank table Try a sample dataset
0ff O—

Get data from another source —
Keep all filters

On —@

Figure 25 Start the report editor by clicking on the graph icon on the top left.

The most important thing to do at first is to change the data type of the datetime column from
“datetime” to “time”. If not doing this Power Bl will try to group all the data and most graph widgets will
not work as they should.

05 e, G,

File Home Insert Mo

(] > Date-Week no
> [ DateTime - & Name DateTime
(] ¥ Delta-Humidity (8, Data type | Date/time .

(] 2 Delta-Humidity...

Structure

4

(] 2 Date-Hour of d...

File Home Insert Mo

] E Date-Week no

@ Mame | DateTime |
» ] DateTime

@, Data type I :
o O 2 Delta-Humidity...
W [J 3 Delta-Humidity...

Figure 26 Change the data type of the datetime column
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The recommendation then is to start with basic chart widgets like Line chart, Column chart and Pie chart
and start experimenting by drag and drop time and data fields to their respective corresponding fields.
On each widget one can usually select if one should summarize the values that ends up same group, do
average or some other calculation on them. What to choose totally depends on what one is interested

into visualize.

*Delta-Electricenergy_Holley THLY0100003003-transl_pe, Efficiency-Electricenergy_Holley_THLY0100003003-transl_pe, Average of

DeltaTemp-Electricenergy_Holley_1HLY0100003003-trans!_pe. Average of Average Indoor Temp and Average of Temperature_0Y1110_23-Pe-ute-transl by bontn < Visualizations > Fields
@ Delta-Electricenergy_Holley_THLY0100003003-tran... @Efficien energy_Holley_1HLY0100.. ® Average of DeltaTemp-Electricenergy... @ Average of Average Indoor Te... @ Average of Temperature_O..
e ¥ ¢ ’ 9’ ¢ N . JEBEMEDR [P s
H 5| OB =3
2 = F T QO E I ChartegyEfi.
H 2 CRE -1 B O T Air Temperatur..,
¢ 5 g e
H g EEERPE [0 3 Ares-Electricen..
[ g‘ 0 WMe 2 # Y Average Indoor.
g H [ I Averagetemper.,
H g O X Averagetemper.,
g H = & O T Ausragetsmper,
5 S =
g g Shared axis > @ [0ate
% 2000 55 O X Date-Day of m.
] g > Date v X O
= = Month . Date-Day of w...
8 i O X Date-Day of yea
S s 02 Colurn series [0 T Date-Hour of d.
S ]
S 2
5 2 Add data fields here O Z Date-Week o
E ] O DateTime
- g Column values
5 1,000 s T @ 3 Delta-Electrice..
E‘ m, Delta-Electricenergy How % 8 5 Detalempiec)
5 £ Efficiency-Electricenergy v/ X | % G
S s o= s [ I Electricenergy...
g 5 O Info Amie-rum..
i A f DeftaTemp £+ X
2 ] ERORERER O Info Bibliotek-5.
£ H A fA Indi X
e [re— % verage of fversge Indi O InfoHolley_1H..
: January February Jure Juiy August September October Novernber December - Average of Temperature v X O infoKek-Strips.
Month
L] e O  InfoOY11102..|
Small multiples
- - i O  InfoVOC CO2...
P Energy o Ensrgy p Energy efficiency 4= A ot ks here " :
Figure 27 How to make an energy efficiency KPIl graph
!Average Indoor Temp, Averagetemperature_Value_Amie-rum-Strips_5908019-transl_pe, Averagetemperature_Value Bibliotek-5059698-translated (simple- <737 (... e .
Averagetemperature_Value_Kok-Strips_5908033-pe-transl, Air Temperature_Value_VOC_CO2_é-Blatt-konf-translated (simple-lora-node) and - < Visualizations > Fields
Temperature_0Y1110_23-Pe-ute-transl by DateTime
o)
@ Average Indoor Temp @ Averagetemperature_Value_Amie-ru-Strips_... @ Averagetemperature_Value_Bibliotek-.. @ - Value_Kok-... @ Air - Value_V... @Temperature OV1110_.. < % B E b1 B Wi | P search
30 - o B
H MFLOIE ~E&, 1 Chart Energy Efficie...
CRE NI El @ Y AirTemperatur.)
EEErRPE 0 X Area-Electricen.
A0 @me2 & 3 Average Indoor,
¥ ¥ Averagetemper,
- ¥ 3 Averagetemper,
@ @ T Averagetemper,
s > O [ Date
[ X Date-Day of m.
DateTime v %
I I O ¥ Date-Day of w...
’ Legend O X Date-Day of yea

fwerage Indoor Temp. Averagetemperature_Value_Amie-rum-Strips_§908019-trans|_pe

Jul 202

Jan 2021

Mar 2021 Sep 2021

DateTime .

=

Energy 2 Energy efficiency | &

Add data fields here
Values

Average Indoor Temp v x
Averagetemperature V' X
Averagetemperature V' X
Averagetemperature Va'' X
Air Temperature_Value v x

Temperature OY1110_2 v x

Secondary values

Add data fields here

Small muttiples

O ¥ Date-Hour of d.
O X Date-Week no
#  DateTime

O ¥ Delta-Electrice..
O 3 DeltaTemp-Elec!
O X Efficiency-Elect
O X Electricenergy_|
O Info Amie-rum.
O  Info Bibliotek-5.
O Info Holley_1H..
O Info Kek-Strips.,
O InfoOY1110.2..
O  InfoVoC_CO2.

Figure 28 How to make a chart that compare indoor temps, average indoor temps vs outdoor temp by using Yggio.ChartEnergy
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! rame Lastreported  value_humidity value value main temp value main_humidity connectar name Y B3 - ) ) )
< Visualizations > Fields
AXIS-Camera-People-Counter-1 8 days ago
AXIS-Camera- People-Counter-2 8 days ago D search
BOX2_Electric_mater_1 just now <
BOX2_Electric_meter_2 just now n
BOX2_Engine_Flaw1 Just now z B, Query!
BOX2_Pressure_Tank just now a @  connector_name
BOX2 Temp_Meter just now
Jad 0d...
{CPE-Zwave-Gateway 1.2 months ago O emmEEs
NEW-YORK-Weather 8 days age 1946 82 O contextMap
NKE-Watteco-SmartPlug-81AF 1.5 months ago Yggio Beta LoRa-connector (chirpstack] O description
OV1110_23-ute-Pe 13 minutes ago Yggio Beta LoRa-connector [chirpstack] O  coetmrm
State - Water guard
Strega-Watervalve-No2045006531 2 minutes ago. Vggio Beta LoRs-connectar [chirpstsck] [y @ Lastreported
Strips-LoRa-Comfort-1 1aminute ago Yagio Beta LoRa-connector (chirpstack] - O F totitude
Strips-LoRa-Comfort-2 7 minutes age Yggio Beta LoRa-connector (chirpstack) lues
Strips-LoRa-Drip-1 9 minutes age Yggie Beta LoRs-connector (chirpstack) : e v O 2 longitude
Strips-LoRa-Drip-1-translated (simple-lora-node) 9 minutes age @ mame
- LoRa-MSH-1- = 7 Last reported v x
Strips-LoRa-MSH-1-translated (simple-lora-node) laminuteago 725 P > O (] reportednt
Strips-Zwave-Drip-9 9 hours ago ICPE-Zwave-Gateway CmimnrE X
Strips-Zwave-Guard-11 9 hours ago iCPE-Zwave-Gateway = O value_adr
] Yggio Beta LoRa-connector (chirpstack) TR TITLETE AaX O e
T-Smart Color Button - Zwave 14 2 months ago ICPE-Zwave-Gateway value_main_humidity ' X o ! ot
value_applicati.
T- ve-No2043006531-translated (simple-lors-node) 2 minutes ags =T
: : . . L connector_name v x o
T-Strips-LoRa-Drip-1-translated (Real-estate-core-compatible-device) 9 minutes ago value_averageT..
T-Strips-LoRa-MSH-1-translated (fiware-device) 1a minute ago O value averageT..
T-Strips-Zwave-Drip-9-translated (SimpleDevice) 9 hours ago Drill through o ' -
TTN LoRa Strips Water Leak 6 minutes ago velue_aversgel-
Universal-access-Elsys-ERS-Sound just now Yggio Beta LoRa-connector (chirpstack] Cross-report O value_averageT..
Universs! Elsys-£R d-translated (simple-lora-nod Just now o— O value_badCond...
Utb_universal_access-1 (it .
Utb_universal_sccess-2 P O 3 value battery
UTB1 Yggio Beta LoRa-connector (chirpstack) =PE=s O value_batteryl...
7 mi ¥
UTE2 7 minutes sge 40 on—e O value battenL..
LUh2-1 _ ¥
Figure 29 How to make an loT node status over view report with Yggio.loTnodes query
Delta-Countdetection_lora-senlab-pir-d7ec and !Delta-Ceuntdetection_Lora-senlab-pir-d832 and 7
Delta-Countdetection_lora-senlab-pir-d832 by Date-Hour of day Delta-Countdetection_lora-senlab-pir-d7ec by Date-Day of year < Visualizations > Fields >
@ Delt-Countdetection_lora-senlab-pir-cTec @ Delta-Countdetection_lora-senlab-pir-dg32 @ Defia-Countdetection_lora-senlab-pir-d332 @ Delta-Countdetection lora-senlab-pir
o EMEMEN |2 seadn
a® 4K . 2000 <l
i o b [ ke
= ML OHE > B8 Demo Elmatare
= Y QEm B > B8 Demo GPS
& EEE Py > HE Demosversit
= =k & % M Demo parkering
S ELS -] > B8 Demo stationen
8 38
= L > B2 Demo torgbankar
= 5 £ ° v B, Demo Tunnelpassage
3 5 |3 T R O T Countdetection L.,
§ g =
g 28 S O I Countdetection,|
El _5lz I [0 3 Date-Day of wesk
2K xZ |8 Date-Dayofyesr v X
2 s g @ 3 Date-Day of year
] 5
H : 3 Column series O % Date-Hour of day
F] 5 E Add data fields here O Z Temlsias
< S |5 O DateTime
3 & Column values @ 3 Delta-Countdete...
2 a5
K 2|2 Delta-Countdetection_k X @ T Delta-Countdete..
2 Delta-Countdetection_k X [0 Infolorz-senlab-..
K O Infolora-senlab-...
g Line values
s
S
2 m I Add data fields here
*® w8 l” Small multiples
0 5 10 5 20 100 150 0 25(
Date-Hour of day L Date-Day of year y Add dats fields here

Figure 30 How to make distribution of assets od day of year and hour of day (to get left graph just replace "Day of year" with
"Hour of day" value)
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Add data fields here
Column values
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Presence_lora-strips-pre X
Presence lora-strips-pre X
Presence lora-strips-pre™ X
Presence lora-strips-pre™ X
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Line values

Fields >

£ Search

> FA Namn Elmstars
Remove field

Rename for this visual

Move »
Move to »
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Average
& week|
Minimum
year
Maximum
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o
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Standard deviation
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Median PP
5P
Show value as , PR
ps-p-
New quick measure
ps-p.

O Info lora-strips-p..
® Y Presence_lora-st...
¥ ¥ Presence lora-st.
@ 3 Presence lora-st...
¥ 3 Presence_lora-st...

@ Y Presence_lora-st..

# 3 Presence lora-st...

Figure 31 Another example of distribution of assets. These are Strips Presence that is not just counting up and instead turn
"occupancy" on and off so no need to use delta calculation and instead just "Summary" calculation directly on the values.
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Visualizations >

Location

Add data fields here
Latitude
Latitude_lora-yabby-gp:™ X
Longitude
Longitude_lora-yabby-g X
Color

Add data fields here

Size

Add data fields here

Cluster

Fields >
P Search
B, Demo GPS

O I Date-Day of w...
[0 I Date-Day of year
[ X Date-Hour of d...
[ X Date-Week no
> O [ DateTime

O Info lora-yabby..
O Infolora-yabby..
O Info lora-yabby..
O Info lora-yabby..
O X Intrip_lora-yab...
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[ X Intrip_lora-yab.
[0 X Latitude_lora-y...
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# Y Longitude lora...
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=

Figure 32 By using a 3rd party downloadable widget called MapBox and populate it with GPS data heat maps can be created.
Other widgets support movement tracking of assets.



