Blackbird Power Bl Connector
Guide

Published: 11. October 2019

The Blackbird Power Bl Custom Connector, enables users to liberally query, analyze and visualize
data from the Blackbird system. This can be useful for making custom reports, or connecting
Blackbird with other data sources, available in the organization.

This guide will take you through preparing Power Bl Desktop for the connector, and how to use it. It
is assumed that Power Bl Desktop is already installed. If this is not the case, please either download
it! or contact your local IT administrator for help on this.

Please have the following ready:

e A computer with Power Bl Desktop installed
o A Blackbird API token

If you are missing either of these, please contact your local administrator for help on how to set
these up.
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Preparing Power Bl Desktop

We first need to enable loading Custom Data Connectors, by going into File -> Options and Settings -

> Options.

Blackbird Data Connector

Untitled - Power Bl Desktop

Export

H
B.
(=7 impor
5
(1] publish

Export to PDF

Get started

@
E
@
2
/\," What's new

. Sign in

Exit

Options and settings

S 1 Options

. ‘j Data source settings

2 Options and settings »

h

New Ask A Buttons

Visual Question

Insert

[ — ETextbox
3 Elmage h

From
< <E Shapes Marketplace

Custom vi:

Once the Options dialog has opened, switch to the Security tab, and in the Data Extensions section,
choose Allow any extension to load without validation or warning.
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Blackbird Data Connector

Options

GLOBAL

Data Load

Power Query Editor
DirectQuery

R scripting
Security

Privacy

Regional Settings
Updates

Usage Data
Diagnostics
Preview features
Auto recovery

Report settings

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery
Query reduction

Report settings

Native Database Queries

¥ Require user approval for new native database queries

Web Preview Warning Level G

‘ Moderate ¥

Data Extensions

(Recommended) Only allow certified extensions to load

Learn more about data extensions

Custom visuals

¥ Show security warning when adding a custom visual to a report

ArcGIS Maps for Power BI
Use ArcGIS Maps for Power BI

Approved ADFS Authentication Services ¢
@ You have not approved any authentication

services on this computer.

OK

Cancel

Press OK and close Power Bl Desktop.

Copy the Blackbird Data Connector (the .mez file) into the folder [My Documents]\Power Bl

Desktop\Custom Connectors. This will make it available to Power Bl Desktop. If this is the first time
you add a custom data connector, you might need to create both the Power Bl Desktop folder and
the subsequent Custom Connectors folder.

..

&«

1item

m Desktop
4 Downloads
| Documents

& Pictures

< | Custom Connectors

Home

v

s Quick access

%% %y

d Music
@ Videos

4@ OneDrive
% This PC

& Network

Share View
> This PC > Documents > Power Bl Desktop > Custom Connectors
D Name

Blackbird.mez

v O

Date modified Type

11/02/2019 02.05 MEZ File

Search Custom Connectors

X
(7]
o

18 KB
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Using the Custom Connector
You are now ready to open Power Bl Desktop again. Once the application is ready, choose Get Data
and then More....

W o = | Untitled - Power Bl Desktop

Home View Modeling Help
Cut :--
D) == /;

Copy
Paste L Get Recent  Enter Edit Refresh
T D Data~ |Sources~ Data Queries ™
Most Common External data

Excel

Power Bl datasets

Power Bl dataflows (Beta)

SQL Server

Analysis Services

Text/CSV

Web

OData feed

Blank Query

More...

Choose All and then search for Blackbird. You should now be able to select the Blackbird Connector
(beta) from the list of connectors.
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Get Data
Al
All < Blackbird Connector (Beta)

Other

Certified Connectors Connect Cancel

You might get a warning dialog, stating the connector is still under development. Check off Don’t
warn me again for this connector and press Continue.

Preview connector

The Blackbird Connector connector is still under development. Please try it out and give us feedback. We can't
guarantee it will work the same way in the final version. Future changes may cause your queries to be
incompatible.

~ Don't warn me again for this connector:

Continue Cancel

First step is to choose the correct Cloud to connect to. If you are located on
https://cloud.blackbird.online, then simply enter either “cloud” or “shared” and press OK.

NOTE: If you are on a private cloud, you'll need to enter the name of your private cloud. This can be
found in the URL you use to access Blackbird, and will be the part between cloud and blackbird, e.g.
the YOURCLOUD part in https://cloud.YOURCLOUD.blackbird.online.

From Blackbird.Contents ) From Blackbird.Contents

o
I a [shared]

Cancel o Cancel

You will now be asked to enter your Authorization credentials. Enter your API token. If you do not
have any API tokens yet, please contact your local administrator for help on this.
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Feed Key < Blackbird Connector

Authorization

Connect

Cancel

Selecting Your Data

Blackbird Data Connector

Blackbird Connector X

Feed Key < Blackbird Connector

Authorization

Connect Cancel

You should now be presented with the navigation view, which will allow you to select the data you

are interested in.

Navigator

Display Options ~
41 Blackbird Connector [1]
» 3 2019

IS

No items selected for preview

Cancel

You should now see a list of years, starting from 2019, and going until the current year you are in.
Expand the year, by clicking on the arrow icon. You should now see a list of months of the year,
quarters, and finally a combination of quarters for a 6 month view.
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Navigator

Display Options ~
41 Blackbird Connector [1]
4 2019[19]
> 3 01 January
> [ 02 February
> 03 March
> B 04 April
> B3 05 May
> 3 06 June
> B3 07 July
» 3 08 August
> B3 09 September
» F3 10 October
> 3 11 November
> Q1
> Q1&8Q2
»E Q2
> Q2&Q3
> Q3
> Q380Q4
> Q4
> Q4 8 Q1 Next Year

o | o

No items selected for preview

Cancel

We can either choose to view data directly from one of the quarters, Q1-4, or quarter combinations.
Or, we can drill down further, by expanding a month that we are interested in. When you expand a
month, again by clicking the arrow icon, you should see a list of days in the month, and additionally

an entry called “00 Full Month”.

Navigator

Display Options ~
4 Blackbird Connector [1]
4 201919
> B 01 January

[ 4T 02 February 29)

/ > 3 00 Full Month
>3 o1
» 3 02
> E3 03
> 3 04
» 3 05
» 3 06
> o7
> 08
> B3 09
>3 10
> 1
> E3 12
> 13
>3 14
>ER 15
>3 16
>R 17

No items selected for preview

Cancel
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The full month entry will let you see data for the period of the month (i.e. first day of the month to
the last day of the month). If you expand a day, by clicking on the arrow icon, you are now presented

with two options, in the form a “Devices” entry, and a “Lines” entry.

Navigator

Display Options ~ D‘
4 [ Blackbird Connector [1]
43 2019[19]
> B3 01 January
4 [ 02 February [29]
> [ 00 Full Month
> B3 01
> 3 02
> 2 03
[T 042
/ > 5 Devices
b Lines
> B3 05
» 3 06
b B3 07
b 3 08
> 3 09
> B3 10
> E 1
»E 12
b 3 13
> 3 14
»E3 15 v

No items selected for preview

Cancel

This is where you need to know what data you are interested in. If you want to view data from a
specific peripheral (i.e. PLC tag, sensor, etc), navigate into Devices. If you want to view data for a

whole line, navigate into Lines.

Let’s first explore what data is in a Device, by expanding the Devices entry.
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o X}
Navigator
Fe)
Display Options ~ )
4 Blackbird Connector [1]
A
4 2019[19)

> [ 01 January
4[] 02 February [29]
> E5 00 Full Month
» B o1

> 3 02

»E 03

4 042

‘4 F Devices [195]

No items selected for preview
[ 620-3-1.620-3-1.620-3-1_FillshoeSpeedActVal
7 620-3-1.620-3-1.620-3-1_GoodProd

[ 620-3-1.620-3-1.620-3-1_MachineSpeed

£ 620-3-1620-3-1.620-3-1_MpCycAct
£ 620-3-1620-3-1620-3-1_MpSet

£ 620-3-1620-3-1620-3-1_PpCycAct

7 620-3-1620-3-1620-3-1_PpSet

£ 620-3-1620-3-1.620-3-1_Rejects

£ 620-3-1620-3-1620-3-1_StartupLosses
£ 620-3-1620-3-1.620-3-1_Status

F 620-3-1620-3-1.620-3-1_TotalProd

7 620-3-1620-3-1.620-3-1_VisOperMode

Cancel

You will now be presented with a list of all the devices that you have access to. We can now expand
a specific sensor/PLC tag/etc that we are interested in.

NOTE: This access is based on what permissions your APl token has. If you cannot find your own
device here, contact your local administrator, to make sure that the APl token you have received, also
has access to the devices you are interested in.

.
E
Navigator
L Information =)
Display Options ~ :.‘ uuip Index Name Description Start Time End Time
b [ Siemens 641-11-0_L01.641-11-0-L01_RUN N COSUTOOSIAONSST2TIGSRE | Semens A1-G0_IOLGHL60 LOLOK [Semens 6416:0_LOLGFLG0_I0LOK _ Semens 61-60_101 64160 L0LOK 2015-02-0 oo

b [ Siemens.641-6-0_B01.641-6-0_801-OK

¢ [5) Siemens 641-6-0_B01.641-6-0_BO1-reset-counter
b [ siemens.641-6-0_B01.641-6-0_B01-RUN

¢ [5) Siemens 641-6-0_B01.641-6-0_B01-SP_SPEED

b [ Siemens.641-6-0_K01.641-6-0_K01-Counter-Resa.
b [5) Siemens 641-6-0_K01.641-6-0_K01-OK

b [ Siemens.641-6-0_K01.641-6-0_K01-Reset-Counter
b [5) Siemens 641-6-0_K01.641-6-0_K01-RUN

4[5 Siemens.641-6-0_101.641-6-0_L01-OK [7]

Batches

[ 2 information

KPls

e

Samples

Stops

b [ Siemens.641-6-0_L01.641-6-0_L01-Reset-Counter
b (2 Siemens 641-6-0_L01.641-6-0_LO1-RUN

b [5 Siemens.641-7-0_B01.641-7-0_B01-OK

b [ Siemens.641-7-0_B01.641-7-0_BO1-Reset-Counter
b [ Siemens.641-7-0_B01.641-7-0_B01-RUN

Once expanded, you now have the option of choosing between different data options. A brief
explanation is as follows:

e Information — Basic information about the device, and the time range you are looking at
e Samples — A list of samples in the time range that you are looking at

e Stops — A list of stops in the time range that you are looking at

e KPIs — The KPIs, calculated from the time range you are looking at
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Blackbird Data Connector

e OEE —The OEE statistics, calculated from the time range you are looking gat
e Batches —The batches that have run in the time range you are looking at
e Raw —All of the data, in a raw format, if you want to manually create your own data tables

Once you have figured out what data you are interested in, check off the ones you want, and click on

the Load button.

Navigator

Display Options ~ )

b 3 Siemens.641-11-0_101.641-11-0-L01_RUN
b [ Siemens.641-6-0_B01.641-6-0_B01-OK
b F Siemens.641-6-0_B01.641-6-0_B01-reset-counter
b [ Siemens.641-6-0_B01.641-6-0_BO1-RUN
b 3 Siemens.641-6-0_B01.641-6-0_B01-SP_SPEED
b T Siemens.641-6-0_K01.641-6-0_K01-Counter-Resa.
> Siemens.641-6-0_K01.641-6-0_K01-OK
b [ Siemens.641-6-0_K01.641-6-0_K01-Reset-Counter
b 3 Siemens.641-6-0_K01.641-6-0_K01-RUN
4 Siemens.641-6-0_101.641-6-0_L01-OK [7]

[ Batches

¥ [ Information
B kpis
3 OEE

Pl [ Raw

i’ M samples
L ==

Stops
b F Siemens.641-6-0_L01.641-6-0_L01-Reset-Counter

b F Siemens.641-6-0_L01.641-6-0_L01-RUN

b [ Siemens.641-7-0_B01.641-7-0_B01-OK

b FT Siemens.641-7-0_801.641-7-0_BO1-Reset-Counter

b E Siemens.641-7-0_801.641-7-0_BO1-RUN v

Stops

from
02/02/2019 00.04.30 +00:00
04/02/2019 12.45.50 +00:00
04/02/2019 13.00.13 +00:00
04/02/2019 13.02.51 +00:00
04/02/2019 13.07.02 +00:00
04/02/2019 13.09.19 +00:00
04/02/2019 13.10.27 +00:00
04/02/2019 13.14.15 +00:00
04/02/2019 13.16.08 +00:00
04/02/2019 13.17.40 +00:00
04/02/2019 13.23.45 +00:00
04/02/2019 13.26.24 +00:00
04/02/2019 13.36.37 +00:00
04/02/2019 13.38.31 +00:00
04/02/2019 13.39.16 +00:00
04/02/2019 13.40.46 +00:00
04/02/2019 13.48.21 +00:00
04/02/2019 13.50.38 +00:00
04/02/2019 14.04.12 +00:00
04/02/2019 15.40.16 +00:00
04/02/2019 15.46.59 +00:00
04/02/2019 15.58.44 +00:00
04/02/2019 16.01.23 +00:00
04/02/2019 16.04.42 +00:00
04/02/2019 16.06.09 +00:00
04/02/2019 16.16.57 +00:00
04/02/2019 16.17.43 +00:00

to
04/02/2019 12.45.27 +00:00
04/02/2019 12.59.27 +00:00
04/02/2019 13.02.29 +00:00
04/02/2019 13.05.53 +00:00
04/02/2019 13.08.56 +00:00
04/02/2019 13.09.41 +00:00
04/02/2019 13.13.52 +00:00
04/02/2019 13.15.23 +00:00
04/02/2019 13.17.16 +00:00
04/02/2019 13.23.23 +00:00
04/02/2019 13.26.01 +00:00
04/02/2019 13.35.52 +00:00
04/02/2019 13.37.45 +00:00
04/02/2019 13.38.53 +00:00
04/02/2019 13.39.38 +00:00
04/02/2019 13.47.36 +00:00
04/02/2019 13.50.15 +00:00
04/02/2019 14.03.27 +00:00
04/02/2019 15.39.47 +00:00
04/02/2019 15.46.36 +00:00
04/02/2019 15.58.21 +00:00
04/02/2019 16.01.00 +00:00
04/02/2019 16.03.45 +00:00
04/02/2019 16.05.12 +00:00
04/02/2019 16.15.14 +00:00
04/02/2019 16.17.20 +00:00
04/02/2019 16.19.59 +00:00

duration
218456910
817163
136150
182105
113477
22595
205590
68067
67661
342755
135696
568625
68113
22564
22611
410374
114117
769202
5734100
379985
682409
136305
142057
29471
545004
22971
135827

comment
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null

null

initials registeredTime
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null
null null

stopCause

Edit

null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
nll N

null

Cancel

You will now see a loading screen, while Power Bl fetches the data from the Blackbird API.

Load

" Information

Evaluating.

Evaluating.

" Stops

Evaluating.

After the data has been fetched, you can see your data fields, in the right side of the Power Bl app, in

the FIELDS column.
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VISUALIZATIONS >  FIELDS

e 4 E Information

=

-

| 9

Description
End Time
Index
Name
Values Start Time

uuID

Add data fields here

4 @ Samples
FILTERS
B > accValue
Page level filters B fom
Drag data fields here B > maxValue
> minValue

H to

4 @ Stops

Report level filters

Drag data fields here
DRILLTHROUGH
B comment

Keep all filters B > duration
off O— from

initials
Drag drillthrough fields here

registeredTime

stopCause

to

With these fields, you can create your own reports, and even combine the Blackbird data, with data
from other systems.

If you have chosen the same data as in the screenshots (Information, Samples and Stops), you are
ready to proceed to the two next sections, on creating a Data Graph and Stops Pareto from the data.

Alternative Method for Selecting Data (e.g. in Excel)

While the navigator might be great for exploring your lines and devices, sometimes you just want to
get ahold of some specific data. Unfortunately, Excel does not support Custom Connectors, so we
will have to inline the functionality that the Connector exposes.

This does require a bit of familiarity with Power Bl and the M Language, but that quickly pays of. We
will just give two examples of common cases.

First, open Excel and navigate to the Data tab.

Book1 - Excel

AutoSave

Fle ~ Home  Insert  Pagelayout  Forl ew View  Help Team O Search
GR0R B D | sy i |fEE S B 2 @D

Get From  From From Table/ Recent Existing Refresh ‘ Zl Sort Filter Textto Flash Remove Data Consolidate Manage What-If Forecast | Grc
A

Data~ Tet/CSV Web  Range Sources Connections Al- 2 N&Advanced | Columns Fill Duplicates Validation - DataModel | Analysis~ Sheet
Get & Transform Data Queries & Connections Sort & Filter Data Tools Forecast
m v fe
A B C D E F G H | J K L M N o P Q R S T -
1 I Que

Now, open the Get Data menu, and find the Blank Query option.
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File  Home Insert  Pagelayout  Formulas  Data  Review View Help Team O Search

3 | Queries & Connections | 5 S% E
FARDE D O | BE uE Y I |
Get From From From Table/ Recent Existing Refresh zl Sort Filter Te
Data~ Text/CSVWeb nge Sources Connections | All- [ ~ Y& Advanced | Col
a Queries & Connedtions Sort & Filter
From File 4
B
[?1 From Database ’
- D E F G H 1 J K L
(G romiore .
a5 from&

[z) From Online Services

[\gﬂ From Other Sources. o @ From Table/Range
% Combine Queries 4 [‘?@ From Web

BZ Launch Power Query Editor... D From Microsoft Query

I3 Dsts Source Setings.
[E] Query Options [h‘a From SharePoint List
14|
15
16|
17 Bl From Hadoop File (HDFS)
18
19

£y From OData Feed

I::?Q From Active Directory
[ rom it crse

2 Bl From ODBC

M query.

ie Insert Page Layout Formulas Data Review  View  Help  Team P search

GED D BI=p@ Vi GO0 S = 8|56

From From Table
/ Web Range B!

= = | Query1 - Power Query Editor

. ,;j T Properties - - Data Type: Any Merge Queries D [ New Source -
= T | 27 Advanced Editor il [0 Use First Row as Headers ~ | ° Append Querles 2 [ Recent Sources
B ¢ Closea fetesn Remove  Keep Remove Spiit Group , ) Manage  Data source
Load review ~ (5] Manage ~ Columns -~ Rows ~ Rows Column~ By ‘sz Replace Values Combine Files Parameters > settings
Close Query anage Columns  Reduce Rows  Sort Transform Combine Parameters  DataSources  New Query
> ¥ Query Settings x
g 4 PROPERTIES
< Name
Queryl
Al Properties
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sert  Pagelayout  Formulas  Data  Review View Help Team O Search

| 7@ @Quanu%(onnadlons al ? ’7 N E?E @ 7E>|< Eé ) E)E' ) I };l‘ V@‘ % 7&@ E

15 shi

m DD

A ocm e
=
GIE| -
From Tabl¢ el
Range | EB| @~ = | Query1 - Powe [
<Transform Home  Tanstorm  AddColumn  View o
5\‘ ’—v, [ Properties Data ype: Any Merge Queries 5 ’—\, [ New Source =
= £ [} advnced Editor Use First Row as Headers Append Queries = pad Recent Sources
¢ | Closea  Reresn
Load~  Preview~ [ [ Advanced Editor o x
Close
> Q
uery1 OigtoOptirs @ x
g let
source = 1
Sourcd .l
/ No syntax errors have been detected.
READY

This will open up the Advanced Editor for you. In here we will throw the query we need to extract
data, from either Query 1 or Query 2 below. Once you’ve done that, make sure to adjust it to your

needs, by updating the highlighted fields in the image below (will vary a bit between Query 1 and
Query 2).

H Lo LO (ot Zy &l GH = BX oo B~ B L 7 B= | tH
Table — - e - - - - A e -
roe {81 @ = 1 ey -Pove eyt
sform Home Transform Add Column View

,Sj [H 2 Properties Data Type: Any Merge Queries =) [L, [ New Source ~

Py

= £ 2 advancea dtor Use First Row as Headers Append Queries G had Recent Sources
¢ | Closea  Refresh

load~  Preview~ [ 3] Advanced Editor o X

Close

> Q

ueryl Display Options = @
g query = queryItem(lineld, startTime, endTime),
(=4

url = MkBaseURL(privateCloud) & ">query=" & query[query] & "Gvariables=" & query[variables],
json = SendGETRequest(apiKey, url)
in
json,
// The connection details.

apikey = "X0000000000COOC0OOOCOC0ONOCO000NK" ,
cloud = "

// The speci
uuid = * 0
index = "XO000000OKX" ,

// The time we are interested
startTime = MkIsoStartTim
endTime = MKISoEndTime("2019",

// Finally, the query.
rawbata = QueryDevice(apiKey, uuid, index, startTime, endTime, cloud)

raudata

/' No syntax errors have been detected,

Cancel

After this, it’s just a matter of navigating via the interface to the data you want to access.

page 14



Blackbird Data Connector

File  Home Insert  Pagelayout  Formulas  Data  Review View Help Team O Search

BRDE D DRI [al VE

Get From From From Table
Data~ Text/CSV Web ge 31| & < | Queryl - Power Query Editor

Get & Transforr

e Tansform  Add Column  View

) [ Properties == [n o7 >
= [} Advanced Editor HH HH
fresh Choose  Remove  Keep Remove
eview + [ Manage - Columns ~ Columns ~  Rows > Rows ~ Colu

Query Manage Columns  Reduce Rows  Sort

> Je || = Table.ExpancRecordcolumn(#"Expanded timeRange, “data

555 accvaive  [<[355 minvaue [~355 maxvaive [~ 355 from

You can now work with your data like you are used to from Excel!

Query 1: A list of Devices and Lines
The code is included in a file.

1. Open the attached file Blackbird Raw Excel.query.pq
2. Update the parameters

a. apiKey should be your API token

b. cloud should point to your cloud (either “shared” or your private cloud)
3. Make sure the 3rd last line says rawData = QueryList(apiKey, cloud)

From this list, you can get easy access to your line ids and device uuid and index.

Query 2: Device Data
The code is included in a file.

1. Open the attached file Blackbird Raw Excel.query.pq
2. Update the parameters
a. apiKey should be your API token
cloud should point to your cloud (either “shared” or your private cloud)
uuid to the the UUID of your device
index to the the index of your device
starTime to the start of when you want data from
endTime to the end of when you want data to

-0 ooCT
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Blackbird Data Connector

3. Make sure the 3rd last line says rawData = QueryDevice(apiKey, uuid, index, startTime,
endTime, cloud)

One thing to note in the second query is the use of MkisoStartTime and MkiIsoEndTime, which are
used to construct the time formats we need for the query to work. It takes a year, month, date and
then an optional hour and minute, as its arguments.

If you give it no hour, start will default to 00 and end will default to 23. If you give it no minute, start
will default to 00 and end will default to 59.

Query 3: Line OEE
The code is included in a file.

1. Open the attached file Blackbird Raw Excel.query.pq
2. Update the parameters
a. apiKey should be your API token
b. cloud should point to your cloud (either “shared” or your private cloud)
c. lineld to the the id of your line
d. starTime to the start of when you want data from
e. endTime to the end of when you want data to

3. Make sure the 3rd last line says rawData = QueryLine(apikKey, lineld, startTime, endTime,
cloud)

Query 4: Device Batches
The code is included in a file.

1. Open the attached file Blackbird Raw Excel.query.pq
2. Update the parameters
a. apiKey should be your API token
b. cloud should point to your cloud (either “shared” or your private cloud)
c. uuid to the the UUID of your device
d. index to the the index of your device
e. starTime to the start of when you want data from
f. endTime to the end of when you want data to

3. Make sure the 3rd last line says rawData = QueryBatches(apiKey, uuid, index, startTime,
endTime, cloud)

Connecting your Excel Power Query with Parameters

Often you want to be able to extract parts of your query out into your Excel spreadsheet, to make it
easy to change. For example, we could extract the start and end times, so that when these are
updated, your query will pull data from these times as well.

To do this, open up Excel and create a table that will hold the parameters you are interested in. For
this example, we will create the parameters that we use in the previously listed queries:

e startTime
e endTime

e lineld
e uuid
e index
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Once we have done that, we will have something like the following:

AutoSave Book - Excel
file  Home Inset  Pagelayout  Formulas  Data  Review View Help Team O Search
[RiFrom Text/CSV [ Recent Sources r B Queries & Connections. v % EE E = E
% [B From Web [P Existing Connections EE? B 2 S @ X =Y =
S, Refresh z| St fFitter Tetto Flash Remove Data  Conso
Data~ 5 From Table/Range Al @ Advanced | Columns Fill Duplicates Validation =
Get & Transform Data Queries & Connections Sort & Filter Data Tools
J9 M f
A ] c D E F G H J K L M
1
2
3 Paramter Value Converted Value
4 startTime 10/1/2019  2019-10-01T00:00:00.000Z
5 endTime 1/30/2020
3 lineld aaabbbbecce  aaabbbbeeee
7 uuid aaaabbbbcce  aaaabbbbece
8 index aaaaabbbbece aaaaabbbbeee
9 I:.
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24

AutoSave (8 or) - Excel
File Home Insert Page Layout Formulas  Data  Review View Help  Team £ search
ﬁ [BFrom Ted/CSV  [® Recent Sources [t; [ Queries & Connections v % EE =
& B Existing Connections < 2 S .
Get Refresh Filter Textto
Datg Al- 2 Y& Advanced | Columns D
Queries & Connections Sort & Fitter
B3 - fe || paramter
A 8 c D E F G H ! J
1
2
3 Paramter Value Converted Value
4 startTime 10/1/2019  2019-10-01T00:00:00.000Z
5 endTime 1/30/2020  2020-01-30T00:00:00.000Z
6 lineld aaabbbbccee  aaabbbbecce
7 uuid aaaabbbbece  aaaabbbbece
8 aaaaabbbbcee aaaaabbbbece
9
10|
1|
12|
13|
14|
15|
16|
17
18
19

Formulas

’F_

File Insert

=N [®
@D .

Home Page Layout

=]
Get & Transform Data 4
B3 M fe Paramter
A B C |
1
2
3 I Eparamter Value Converted V
10/1/2019  2019-10-01T(
Create Table ? X bo20 2020-01-30T(

bbccec  aaabbbbeece

Where is the data for your table?
bbbcce  aaaabbbbece

=5B53:5D58] *
bbbbccc aaaaabbbbcet
My table has headers
12
13|
4]
15|
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This will drop you into the a Power Query window, which will show your table. We change the name,
located on the right, to Parameters, so we can easily refer to it later on.

File

Ready

Home Insert

Close &
Load~

Refresh

Close

E Tablel

3 COLUMNS, 5 ROWS

Page Layout

Transform

B Properties

Preview ~ (] Manage ~

Query
<

= | Tablel - Power Query Editor

g2

Add Column

L& [ advanced editor

Choose

Columns ~ Columns >

Manage Columns

f

- | A% Paramter

startTime.
endTime
lineld

uuid

PAFS I

index

Formulas

Data  Review  View Help Team O Search & Comments
[= I
View ()
L [ o7 > . o DataTypeText~ 5 Merge Queries ~ ™ [ New Source ~
=] -
X B BH rn [T Use First Row as Headers ~ 5. Append Queries ~ o Recent Sources
Remove  Keep Remove spit Group ; ~ Manage  Data source
Rows ~ Rows ™ Column~ By 3 Replace Values Combine Files Parameters~  settings
Reduce Rows  Sort Transform Combine Parameters  Data Sources New Query
= Table.TransformColumnTypes(Source, {{"Paranter”, type text}, {"Value", type any}, {"Converted Value", type » v || Query Settings x

155 Value

~ | A% converted Value -

10/1/2019 12:00:00 AM 2019-10-01T00:00:00.0002
1/30/2020 12:00:00 AM 2020-01-30T00:00:00.0002

aaabbbbecee
aaaabbbbece

aaasabbbbeee

aaabbbbeece
aaaabbbbeee

aasaabbbbeee

4 PROPERTIES
me

4 APPLIED STEPS
Source

M| X Changed Type

! ?G\(QW\ eXecS

After this, press Close & Load in the upper left corner. This will create a new sheet, which we will

delete.
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Table Tools  Query Tools

Blackbird Data Connector

AutoSave Book! - Excel
Flle  Home Insert  Pagelayout  Formulas  Data  Review  View  Help
Table Name: [ summarize with PivotTable E\ T [53 [E] Properties
Parameters B} Remove Duplicates ‘MI EXPZ M:;‘ B
B Resize Table | (2 Convertto Range Slicer - + B unlink
Properties Tools External Table Data
Al - fe
A ] € D E F
B boramer Bvatue B comertedvaiue i
2 [startTime -10- .
3 lendTime
4 |lineid aaabbbbecce  aaabbbbecee
5 |uuid aaaabbbbecc  aaaabbbbeee
6 |index aaaaabbbbece aaaaabbbbece
7
8
9
10
1
12
13
14
15
16
17
18
19
20

Header Row [ First Column
[ Total Row
Banded Rows [] Banded Columns

P search

Filter Button

Team  Design Query

[ Last Column

Table Style Options. Table Styles -~
G H I J K L M N o - . .
Queries & Connections DX
Queries | Connections
1 query

= Comments

B Parameters
5 rows loaded.

You should now only have your Parameters sheet left. Right click the Parameters connection, on the

right side, and choose Edit.

Table Tools
Fle  Home Insert Pagelajost Formuas Data Review View Hep Team  Design £ Search & Share & Comments
[RFromTe/CSV [ Recent Sources oreacameaa] | » =0 = = B 5| 3 SE & =
Dot o | B 2 GE@ B = B o5 @ 5B ER G e i
Get o Heeng Refrsh ) z) Sot | Fite Tetto Remove  Data  Consolicate What-f Forecast | Group Ungroup )
Data~ S From Table/Range: JYRES & 8 Advanced | Columns Duplicates Validation ~ DataModel | Analysis~ Sheet - -
Get & Tanstorm Data Queries & Connections Sort & Fittr Data ool Forecast outine ~
83 - £ || Paramter v
A 5 ¢ o 3 F G H ) K L ™ N o - i
1 Queries & Connections v o=
2
eres | Connections
3 =
4 1 query
5 1/30/2020
5 aaabbbbecec _asabbbbecee b enzie E
7 asaabbbbece _ asaabbbbece
8
)
D et
n
12
o S Rename
14
15
16
7 Y
18 o
19 B Merge
20 F Append
2 Export Connection Fil
2 port Connection Fie.
2 Move To Group ,
2
2
% Show the peek
2 _ srowtnepes
o 2 Propertes
2
20
3
2
3
1
3
Parameters | @ < ,
Average: 43799.5  Count: 18 sum: 87599 | [ 0 -

In the Power Query window, right click on you Parameters query, and choose Duplicate:
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File Home Insert Page Layout Formulas Data Review View Help Team £ Search
? [ [ | &~ = | Parameters - Power Query Editor
) [ Home  Tansform  AddColumn  View
Get _ .
Data~ E S [ Properties L -y, s 8 . o DataTypeText~
G2 Le . X BEH ; rnh = .
® [} Advanced Editor zl [ Use First Row as Headers
Close &  Refresh Choose Remove  Keep Remove Split  Group
Load~  Preview~ [Z] Manage - Columns ¥ Columns~  Rows~ Rows~ Column~ By % ReplaceValues
G20 Close Query Manage Columns Reduce Rows  Sort Transform
L.
Queries [1] < f = Table.TransformColumnTypes(Source,{{"Paramter”, type text}, {"\
o O Parameters e
2 B Copy ~ 11255 value ~ | A% converted Value ~
3 | 10/1/2019 12:00:00 AM 2015-10-01T00:00:00.000Z
4 1/30/2020 12:00:00 AM | 2020-01-30T00:00:00.000
5 7 Delete aaabbbbccee aaabbbbccec
6 | ©l_Rename aaaabbbbcce aaaabbbbcce
7 Duplicate
8 ) Reference
9 il
10 Move To Group »
1]
12
B Create Function..
14|
15 |
16 £l Advanced Editor
17 [2 Properties..
18
19
20|
21

We'll repeat this for every parameter we want to extract, and name each of them after the
parameter. You should end up with five different items in the query list (not counting the original

Parameters table).

File Home Insert Page Layout Formulas Data Review View Help Team £ Search
[ | &~ = | StarTime - Power Query Editor
?@ [ Home Transform Add Column View
et

Data~ E ,-)'_j [H [ Properties D Ly Y, x4 I Data Type: Text
= S LT Advanced Editor Pat HH BHH 21! rin % [ Use First Row as Hi
Close &  Refresh Choose  Remove Keep Remove Split  Group 1
Load~  Preview~ [ Manage Columns ~ Columns~  Rows~ Rows~ Column~ By % ReplaceValues

G20 Close Query Manage Columns Reduce Rows Sort Transform

! queries < fx = Table.TransformColumnTypes(Source,{{"Paramter”, type text]

5 J

2 = Pararf\eters i: 9 ABC Paramter - ‘;3‘3 Value - Aac Converted Value i

3 &1 Starfime 1 | startTime 10/1/2019 12:00:00 AM | 2019-10-01T00:00:00.000Z

4 B EndTime 2 |endTime 1/30/2020 12:00:00 AM | 2020-01-30T00:00:00.000Z

5 B Lineld 3 |lineld aaabbbbccce aaabbbbccce

6 [ uuip 4 |uuid aaaabbbbcce aaaabbbbccc

7 I Index 5 |index cc

8

9

10

11

12

13

14

15

16

17

18

19

20

We will now convert each of these tables to a specific value, from the Parameters table. In each of
the tables, right click and choose Drill Down on the value in the Converted Value column that
corresponds to the parameter you want. E.g. in StartTime | will right click on the 2019-10-01... value

and choose Drill Down:

page 20



Blackbird Data Connector

Book1 - Excel
File Home Insert Page Layout Formulas Data Review View Help Team £ Search
ﬁ [ | &~ = | StarTime - Power Query Editor
@ [“ Home Transform Add Column View
Get
Data~ E a’_j 2 Properties L o/ > Y % Data Type: Text ~ 2
~

= ®~  [Z} Advanced Editor X HH HH Z i [7] Use First Row as Headers ~ %

Close &  Refresh Choose  Remove Keep Remove Split  Group 1
&0 Load~  Preview~ [5] Manage ~ Columns ~ Columns~ Rows~ Rows~ Column~ By % ReplaceValues

Close Query Manage Columns Reduce Rows Sort Transform

4 <
P T 1] fX = Table.TransformColumnTypes(Source,{{"Paramter"”, type text}, {"Value"
1 1 Parameters
2 m . | A% Paramter ~ /455 value ~ | A8 Converted Value -
T

3 Striime 1 | startTime 10/1/2019 12:00:00 AM |2019-10-01700:00:00 N7
4 B EndTime 2 |endTime 1/30/2020 12:00:00 AM 2020-01-30T00:00:( 2 COPY
5 B Lineld 3 |lineld aaabbbbecce aaabbbbccce Y TextFilters »
6 | £ uup 4 |uvid < cC L, Replace Values...
; B Index 5_|index < . Drill Down
9 | ®Ad as New Query
10
1
12
13

File Home Insert Page Layout Formulas Data Review View Help Team £
ﬁ [ &= Text Tools Index - Power Query Editor

] [“ Home  Transform Add Column  View Transform

Get . e
Data~ E /s 123 Extract v

Ga rih kg
< Parse +
To Split Format
20 Tablev  Text  ~
Convert Transform
b <

I Queries [6] i = #"Changed Type"{4}[Converted Value]
1 [ Parameters
2 o aaaaabbbbecd
3 1 A StarTime
4 A% EndTime
5 | A8 Lineld
6 | A% uuip
7] A8 Index
8
e 4
10|
1
12

We are finally ready to use our parameters in our query! Open up a new blank query, by right
clicking anywhere in the queries list, and navigating to Blank Query.
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File Home Insert Page Layout Formulas Data Review View Help Team
F [ [ x NS | TextTools  Index - Power Query Editor
] [ Home Transform Add Column View Transform
Get
Data~ E D S [ Properties Dat:
E ~
= ®  [2} Advanced Editor |
Close &  Refresh Choose Remove  Keep Remove Spiit  Group
load~ Preview 5] Manage ~ Columns ~ Columns ~  Rows~ Rows Column~ By 2!
620 Close Query Manage Columns Reduce Rows  Sort Tra
’
e < f = #"Changed Type"{4}[Converted Value]
1
[ Parameters
2 asaaabbbbeccc
5 A% StarTime
4 A% EndTime
5 A% Lineld
6 A% uuD
7 A% Index
8
9 4
10
1]
12
13
14
T NewQuery  » [ File »
16 New Group... [ Database »
17
18 s Azure »
19 [A OnlineServices  »
20 [3 OtherSources » @ web
&l Combine , B SharePoint lists
22
=l EE ODatafeed
24 <= HDFS
25 &%  Active Directory
26 < ODBC
27 B3 OLEDB
28 £} Blank Query
29 |

File  Home  Inset  Pagelayout  Formulas  Data _ Review  View _ Help  Team 0 Search % Share 3 Comments
ﬁ (@e-- o
B R voe worom  Awscoum view )
Get —
Data~ E ,-71 ”H 2P y M s F ’—\ [ New Source =
= & faouancea taf A i Recent Sources
Closes  Retresn
Load~ preview (Sudtana ) Advanced Editor o x
G20 Close Query
4 < uery1 ° (I— x
isplay Options ~ T ngs
; 3 Parameters Displey Options y g
.
5 A% starfime = QueryDevice(apiKey, uuid, index, startTime, endTime, cloud, nextToken), LB
) 28 EndTime b = MkBatchesTable(d), -
conbined = 1F nextToken = null then b[data] else Table.Conbi  Query Key, privatecioud, )
5 A% Lineld i teatal b @ s ) =
s ORI convined, Propertes
7 S S B /1 L
s A Index puep sTeps
2% Queryt [s
9 R CONNECTION PARAMETERS ouree
10 7/ The connection details.
n 2piey = "oX00O00COCAOCOOKDITK"
= Cloud = “shared”,
13 " DATA PARAMETERS 1"
10 71 The specific device.
16
17
18
19 endTine = WKlsofndTine("2019
20 Queay
21 /1 The options are.
22 /1 - Query
2 17~ Querypey
e 11 - ueryin
- QueryBatc
25 rawbata = Queryl
26 in
27 raudata -
2
2
% V' No syntax errors have been detected.
3 -
e
32
3
fn
35
2

We can now replace our variables in our query, with the names of the parameters on the left side:
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View

Data Review Help
View
Data Type: Any

Use First Row as Header

File Home Insert Page Layout Formulas
Ea [\ @~ = | Queryl - Power Query E

E I“ Home Transform Add Column
Get
Data ~ E ﬁ'_j [‘1 [z Properties

s
= = [ Advanced Editor
| Close &  Refresh
Load~  Preview~ [Z] Manage ~

G20 ‘ Close Query

4“ Queries [7] <
1

arametel

2 S !
3 tartTime
4 EndTime
5 Lineld
6 uuID
u Index
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Advanced Editor

Query1

let
d = QueryDevice(apiKey, uuid, index, startTime, endTime, cloud
b = MkBatchesTable(d),
combined = if nextToken = null then b[data] else Table.Combine
in
combined,

CONNECTION PARAMETERS

1/
// The connection details.

apikKey = "x00000000X XXX KXKXRIOOOOOCOCOOONX"

cloud = "shared”,

7] ————-——mmcm-mcmccmemememe---— ATA PARAMETERS ------------
// The specific device.

uuid = UUID

index = Index
lineld =AL1neId . .
// The time we are interested in.
startTime = StartTime

endTime = EndTime,

17
// The options are:

1/ - QuerylList(apiKey, cloud)
// - QueryDevice(apiKey, uuid, index, startTime, endTime, cloud)
// - QuerylLine(apiKey, lineld, startTime, endTime, cloud)

1/ - QueryBatches(apiKey, uuid, index, startTime, endTime, cloud

Click on Done and you will probably meet an error stating something like Formula.Firewal: Query.....
Before we are done, we need to Close & Load all our queries. Press OK when Excel comes with a

warning.

The final step is to update a Excel setting for the specific worksheet. We want to let it allow us to
read data from our own Excel sheet, so we need to disable a privacy setting.Open Get Data and

choose Query Options:

[ ]
AutoSave
File Home Insert
& From Text/CSV

Get
Data~ 2| Flom Table/Range

From File

I:?:] From Database
[5- From Azure
-

Ijg) From Online Services
I:‘gﬂ From Other Sources

% Combine Queries

D§ Data Source Settings...
[}/ Query Options

18]

Page Layout Formulas Data R¢
[® Recent Sources [T Queries &
Existing Connections r/ Properti
I}j - Refresh Rl
All~

Queries & Conl
fe

ExternalData_1

D E F

@ Launch Power Query Editor...
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Go to the Privacy tab, and choose Always ignore Privacy Level settings. Click OK:

Query Options

GLOBAL Privacy Levels

Dats Load Always combine data according to your Privacy Level settings for
each source

Pow Editc
ower Query Editor vacy Level settings
Security

Privacy
PR A

Diagnostics

CURRENT WORKBOOK

Data Load
Regional Settings

Privacy

Conce

Finally, press the refresh button on your Query, and it will load the data using your parameters!

& Share (3 Comments

B By 8288 w0 4

EFil~
Conditional Formatas Cell | Insert Delete Format Sort& Find& | ldeas

Formatting~ Table~ Styles~ & Clear~ Filter~ Select ~
Styles Cells Editing Ideas
M N o [J Q R [+ ) )
Queries & Connections v

Queries | Connections

7 queries

B Parameters
Connection only.

A% StartTime
Connection only.

A% EndTime

Connection only.

A% Lineld
x
Que'\//] Connection only.
)
device null AcUUID
Connection only.
Last refreshed Py
355 PM
E Connection only. )
Load status
Loaded to worksheet A Queryt S
! Download failed.
1. Data was loaded without the correct cell formats
VIEW IN WORKSHEET EDIT e DELETE

You will also need to press this button if you change the parameters, and you want the query to

update.
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Creating a Data Graph from the Samples Data
NOTE: If you already have the data available, you can skip down to the Creating the Data Graph
section.

Before we can work with the data, we need to make it available to ourselves. Launch the Blackbird
Connector, from the Get Data button.

Get Data
All

All <= Blackbird Connector (Beta)

Other

Enter your cloud name (“shared” or your private cloud name), and press OK.

After this, navigate to the device/sensor/PLC tag that you want to work with, and load the Samples
data, by checking off Samples and clicking the Load button.

O X
Navigator
£ Samples &
Display Options ~ [z accValue | minvalue | maxValue from
b [ Coaters.Coater 2.PV N null null null 20/02/2019 00.00.00 +00:G
b E1 Modbus.620-3-4.620-3-4-0.CA_OK null null null 20/02/2019 00.03.00 +00:G
) T Modbus 620-3-4620-3-4 07CA7RUN ok null null null 20/02/2019 00.06.00 +00:C
lodbus.620-3-4.620-3-4-
T null null null 20/02/2019 00.09.00 +00:6
» [ Modbus.620-3-4.620-3-4-0_ CA_SUP_NOK null null null|  20/02/2019 00.12.00 +00:G
b 5] Modbus.620-3-4.620-3-4-0_CYC null null null 20/02/2019 00.14.59 +00:C
b 5 Modbus.620-3-4.620-3-4-0_RUN null null null 20/02/2019 00.17.59 +00:C
4] Modbus.620-3-5.620-3-5-0_CA OK [7 null null null 20/02/2019 00.20.59 +00:G
- null null null 20/02/2019 00.23.59 +00:C
atches
null null null 20/02/2019 00.26.59 +00:G
[ information null null null 20/02/2019 00.29.59 +00:
B ks null null null 20/02/2019 00.32.59 +00:
B3 oEe null null null 20/02/2019 00.35.59 +00:6
= Rew null null null 20/02/2019 00.38.58 +00:C
B sampl null null null 20/02/2019 00.41.58 +00:
amples
= null null null 20/02/2019 00.44.58 +00:G
Stops nul null null 20/02/2019 00.47.58 +00:6
» E] Modbus.620-3-5.620-3-5-0_CA RUN_NOK null null null 20/02/2019 00.50.58 +00:G
b B Modbus.620-3-5.620-3-5-0_CA_SUP_NOK null null null 20/02/2019 00.53.58 +00:G
b [ Modbus.620-3-5.620-3-5-0_CYC null null null 20/02/2019 00.56.58 +00:
» B Modbus.620-3-5.620-3-5-0_RUN null null null 20/02/2019 00.59.58 +00:G
1 Modb - null null null|  20/02/2019 01.02.57 +00:G
b M 620-3-6.620-3-6-0_CA_OK

odbus - o null null null 20/02/2019 01.05.57 +00:G

b ] Modbus.620-3-6.620-3-6-0_CA_RUN_NOK < >
Load Edit Cancel

After the data has loaded, you should now see Samples in the right-side of Power Bl. Expand the
Samples entry, if it’s not already expanded.

VISUALIZATIONS > FIELDS

4« B Samples

B > accValue
B from
B > maxValue

B > minValue

\IS " to

Add data fields here

FILTERS
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We are now ready to create our Data Graph.

Creating the Data Graph
With the sample data loaded, we are now ready to start working with it. Power Bl gives us a bunch

of tools to visualize our data, but for our purpose right now, we will only use the Line chart. Click on
the Line chart button, in the VISUALIZATIONS toolbar. This should add an empty block in the Power
Bl sheet, that we can now manipulate.

Line chart

Blackbird Data Connector

From the expanded Samples in the right-side, drag the to field from the field and drop it onto the
Line chart block, in the Power Bl page. Do the same with the from and accValue (accumulated value)
fields. You line block should now look like the screenshot below.

1.5M

1.0M

o) B> S|

Year
Quarter
Month
Day

from

4 B Samples

3 accValue
from

B > maxValue
B > minValue

B to

X X X X X X X X

This is not quite what we want. The data looks like this, because Power Bl has, by default, expanded
our to and from fields, into date hierarchies. We can fix this by pressing the dropdown button in the
to and from properties, on the right-side, and choosing to and from respectively, instead of Date

Hierarchy.

Year
Quarter
Month
Day
from

Year
Quarter
Month

Remove field
Move

Move to
New quick measure
Show items with no data

to

+/ Date Hierarchy

from
Year
Quarter
Month
Day

Legend

Add data fields here

Values

Our Line Chart should now look a bit more like what we intended.

W > maxValue
B > minValue

M t

Remove field
Move

Move to
New quick measure
Show items with no data

from

« Date Hierarchy
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6K

4K

2K

0K L

5:26 AM 2:02 PM

The last step is just a simple one, we can change the size of the chart, by dragging the handles in the
corner of the graph. Drag the handles until you are satisfied with the size of the graph.

5:26 AM 2:02 PM

N - =

7:00 AM 9:00 AM 11:00 AM 1:00 PM

Congratulations! You have now managed to visualize the data samples our PLC tag/sensor/etc. Play
around with the other types of visualizations, using this data, to get a feel of what Power Bl can do.

Creating a Stops Pareto from the Stops Data
NOTE: If you already have the data available, you can skip down to the Creating the Stops Pareto
section.

Before we can work with the data, we need to make it available to ourselves. Launch the Blackbird
Connector, from the Get Data button.
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Get Data

All
Other

black X

All

-¢- Blackbird Connector (Beta)

Navigate to the PLC tag/sensor/etc that you want to work with, and load the Stops data, by checking
off Stops and clicking the Load button.

Navigator

Display Options ~

N

T Batches

& kpis
0 oee
B Raw
1 samples

Modbus.620-3-4.620-3-4-0_CA_OK

Modbus.620-3-4.620-3-4-0_CYC
Modbus.620-3-4.620-3-4-0_RUN
Modbus.620-3-5.620-3-5-0_CA_OK 7]

£ Information

£ Stops
[z from

19/02/2019 21.01.16 +00:00
~

Modbus.620-3-4.620-3-4-0_CA_RUN_NOK 20/02/2019 06.36.49 +00:00

Modbus.620-3-4.620-3-4-0_CA_SUP_NOK 20/02/2019 09.06.34 +00:00

20/02/2019 09.26.19 +00:00
20/02/2019 09.40.54 +00:00
20/02/2019 12.22.38 +00:00

¥ T Stops

Modbus.620-

3-5.620-3-5-0_CYC

Modbus.620-3-5.620-3-5-0_RUN
Modbus.620-3-6.620-3-6-0_CA_OK

Modbus.620-3-6.620-3-6-0_CA_SUP_NOK v

5 Modbus.620-3-5.620-3-5-0_CA_RUN_NOK
FE Modbus 620-3-5.620-3-5-0_CA_SUP_NOK

Modbus.620-3-6.620-3-6-0_ CA RUN_NOK

to duration
20/02/201905.29.16 +00:00 30480295
20/02/2019 07.09.18 +00:00 1048457
20/02/2019 09.13.43 +00:00 428201
20/02/2019 09.37.16 +00:00 657036
20/02/2019 09.51.14 +00:00 619623
20/02/2019 12.32.05 +00:00 567045

>

Load Edit Cancel

After the data has loaded, you should now see Stops in the right-side of Power BIl. Expand the Stops

entry, if it’s not already expanded.

Values

Add data fields here

FILTERS

4 B Stops

B comment

B > duration

B from

initials

registeredTime

to

We are now ready to create our Stops Pareto.

Creating the Stops Pareto

stopCause

With the stops data loaded, we are now ready to start working with it. Power BI gives us a bunch of
tools to visualize our data, but for our purpose right now, we will only use the Stacked column chart.
Click on the Stacked column chart button, in the VISUALIZATIONS toolbar. This should add an empty
block in the Power Bl sheet, that we can now manipulate.
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Stacked column chart [y[e]NS

From the expanded Stops in the right-side, drag the stopCause.stopType field from the field and drop
it onto the Stacked column chart block, in the Power Bl page. Do the same with the duration and
stopCause.name fields. You stacked column block should now look like the screenshot below.

stopC... @ (Blank) @ Green cleaning >

04
0.2
0.0 ((/—
2 N
&
\>$Q\ OO

Expand the Stacked column chart, by dragging the handles in the corners, until it fits a comfortable
size.

stopCause.name @ (Blank) @ Green cleaning @ Yellow Cleaning

0.40

0.20

UNREGISTERED DOWNTIME

Congratulations! You have now managed to visualize the stops of our PLC tag/sensor/etc. Play
around with the other types of visualizations, using this data, to get a feel of what Power Bl can do.
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Advanced Reports: Combining Two Data Sources

We will now have a look at how to merge data from two sources together. By now, you should be
familiar with how to extract data from the devices or lines you are interested in. If not, you can jump
back to e.g. the section Creating a Stops Pareto from the Stops Data to learn how.

We start by pulling down the Stops data, from two different devices, on the same day. Once you
have the two Stops entries in your FIELDS sidebar, we add a single table. From the Stops fields (not
Stops (2)!) we add the stopCause.stopType, duration and stopCause.name fields.

&

We now open up the Power Bl Query Editor, by clicking Edit Queries, in the toolbar.

Power Bl Desktop

Modeling Help
1 [H D E"! [H atal I i
Q) /| 5 AP U 5
Recent  Enter Edit Refresh New New A
v Sourcesv Data |Queries™ Page~ Visual Qu

External data

»e duration stopCause.name stopCause.stopTy

0.01 Red / Orange cleaning DOWNTIME

0.01 Yellow Cleaning UNREGISTERED
0.93 Total
0.95

You should now get a new window, with the available queries, and their data.
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We click on Append Queries in the toolbar.

wnatyouwant o oo
I % Data Type: Any E‘j Merge Queries ¥
I_ _] E] Use First Row as Headers ~ Z Append Queries]
Split  Group L
olumn~ By 1._)2 Replace Values E Combine Files

Transform Combine
1

'{[Name="Stops"]}[Data]

This will open up an Append window, which gives us some options as for what we want to do.

Three or more tables

Table to append

In the Table to append dropdown, we choose Stops (2), and click on the OK button.

Append
® Two tables Three or more tables

Table to append

Stops (2)

Cancel

We can now see that all our data has been merged into one single table.
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To make these changes take effect, we click Close & Apply, in the toolbar.

G | [ = |Untitled - Power Query Editor

Home Transform Add Column
| v [0 B g
=1 © T
Close & New Recent  Enter Data source
Apply ¥ | Source~ Sources~ Data settings Pa
Close New Query Data Sources P

Queries [2]

q

Power Bl will now apply the updates.

Apply query changes

*.3 Stops
Evaluating.

Cancel

We can then change the visualization of our data from a table, to e.g. a Stacked column chart.
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@ uoo-s [EERSR rited - Power 1 Destop - o x

Chistian Kjr Laustsen )

VISUALIZATIONS FIELDS

=M= i =

filds her

FILTERS

UNREGISTERFD DowN I BAICH_NON_PROD. DRILLTHROUGH

Keep al s

Congratulations! You now have an overview of the stops from different production lines, in just one
graph.
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Publishing a Report
Now that we have created our reports, we would like to share them with our colleagues. Power BI
makes this easy, with the push of a button. Click the Publish button in the toolbar (on the Home tab).

F :G L New Measure | ' 1
a ol
oy |1 New Column 0
Switch Manage . Publish
Theme~  Relationships L@ New Quick Measure

Themes  Relationships Calculations Share

P T T T T T T T e T P T P T T T T T T TP T TP TP T rrT T

You now need to select a destination for your report. You can create several different workspaces,
for different purposes. In our case, we will simply publish it to the default workspace. Click on Select

once you have chosen your workspace.

X
Publish to Power BI
Select a destination
My workspace

Once you have clicked Select, Power Bl will begin publishing your report. Once it is done, it will
present you with two links. The first is directly to your newly published report, and the second is to
your dashboard. Click on the first link, to go to the report.

X
Publishing to Power Bl /

v Success! /

Open ‘Custom Report - Stops Pareto.pbix’ in Power BI

Get Quick Insights

Publishing to Power BI

. Publishing ‘Custom Report - Stops Pareto.pbix to Power Bl

Did you know?
You can create a portrait view of your report tailored for mobile phones,
on the View tab select Phone Layout. Learn moré

aly

aly Didyoukanow?
You can create a portrait view of your report tailored for mobile phones,
on the View tab select Phone Layout. Leam more

Cancel

Gotit

This should open a webpage with your report in a browser. It could look something like the picture

below.
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il Custom Report - Stops Pareto -+ X

< C' @ https;//app.powerbi.com/groups/me/repor

Power BI

[ Bookmarks v & View elted ¢ Favorte [ Subscribe 12 Share <<+

Home (preview)
Favorites
Recent

stopCause.name @ (Blark) @ Green cleaning @Vellow Cleaning
Apps 040

Shared with me

Workspaces

. My Workspace

UNREGISTERED

A GetData

You are now ready to share your report with your colleagues!
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Reset or Change Credentials
To reset your credentials, navigate to File -> Options and settings -> Data source settings, opening up
the dialog.

W | [ = | Untitled - Power Bl Desktop
. : A
j N Options and settings I [ S— Text b
[T . 3 Elmage
Options New  AskA Buttons
QOpen : Visual Question © A shape
q Insert
Data source settings
E save L= e
s Save As
P,A
1 GetData »
ﬂ Import >
Export »
[ES P
|I'| Publish »

d Export to PDF

Options and settings »

Help >

Get started

What's new

Sign in

A LIV ANl H

Right-click on the Blackbird Connector entry, and choose Edit Permissions... from the context menu.
If you just want to reset the credentials, you can instead choose Clear Permissions, and then close
the dialog. NOTE: If you cannot find the Blackbird Connector in the list, make sure you have selected
Global Permissions, and that you actually have connected with the Data Connector before.
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Data source settings
Manage settings for data sources that you have connected to using Power Bl Desktop.

Data sources in current file  Global permissions

<> Blackbird Connector
Edit Permissions...

& https://api.cloud.lundbeck blackbird.online/ Clear Permissions
Copy path to clipboard

Edit Permissions... Clear Permissions ¥

Close

In the Edit Permissions dialog, choose Edit....

Edit Permissions

'O' Blackbird Connector

Credentials
Type: Feed Key

Privacy Level

None A

oK Cancel

You can now update the credentials for the Blackbird Connector, by entering the new API token in

the input field, and pressing Save.

Cclan

N

Blackbird Connector

Feed Key < Blackbird Connector

Authorization

[feseres |

Save

Cancel

I

You are now ready to run your queries, with your new credentials!
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Very Quick Tour of the Power Bl Connector
Opening up Power BI, we click on Get Data, which let’s us select the Blackbird Connector.

CIRE] = | Untitled - Power BI Desktop

H visuaLizaTions > FIELDS

DRILLTHROUGH

ol iters
o—

We can now navigate to the month we want to view.

=]

FIELDS

Navigator

Display Options ~

No items selected for preview

We continue our navigation to the day we want to view.
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Home | View  Mudeling  Help

: G

Recent Enter

] [T —_
2l

e ] I

)T Fomar e

New Measure

e
et et Refes W New kA Bumons oo fom  Fom  Swich  ansge B
Daa” Sources™ Data | Queries™ Page- Visual Cueston B SMPET Markeplace Fle  Theme  Relaronanps | N Quick!

Clgboard Germaldata nsert Costomvisuals __ Themes _Feltionships Caloutons

Blackbird Data Connector

Sgnin ~ @

Navigator

Display Options ~

PEET

=
=

]
:=2]
:=:)
=]
:=]

Devices

=k
=23
v FT 03 March

v T o4 aprl

b T 05 May

No items selected for preview

VISUALIZATIONS > FIELDS

Add data ields here

FILTERS

Page level fiters

DRILLTHROUGH
Keep all it
o 0—

Drag drllthrough fields here

PAGE10F 1

Finally, we find the device we are interested in, and select the Stops data.

B G 0~ [Uniild -Pover B Do

[ R

Y= =23 B on —_ =
o v [ - A % [image i A s "
s vy O B e | Rekoh Ner Mo Ak sow o ron fom Swm  twee e
FOmat PSinter  patav Sources™ Data | Queries ™ Page~ Visual tion v BSPEST paerplace File  Theme®  Relationships New Quick Measure
ipbors e ol el e

sonin ~ @)

Navigator

[T Coaters Coater 2.MachinelD
EE Modbus.620 34,62 0.CA OK
FT Modbus.620-3-4.620-3-4-0_CA_RUN_NOK
[T Modbus.620-3-4.620-3-4-0_CA_SUP_NOK
[T Modbus 620-3-4.620-3-4-0_CYC.
1 Batches
1 Information
T ks
o o
= Raw
= Samples

Modbus620-3-6.620-3-6-

Stops

from
2019-02-19T21:01:15.8187
2019.02 20706:36:49.2852
2019.02-20709:06:34.2012
201902 20109:26:29.1222
2019.02-20709:40:54.3892
2019:0220112:22:383122
2019 02 20115:29:38.0562

2019-02-20105:29:16.1137
2019.02 20707:09:17.7452
2019-02-20M09:13:42.5322
2019.02 20109:37:36. 138
2019.02 20109:52:14.0122
2019:02-20112:32:05.3572
201902 20715:38:50.6352

duration
30480295
1048457
128201
o570
o19623
67045
616579

Concel

VISUALIZATIONS. FIELDS

mOGR W

£l |

Add data fields here

FILTERS

Page lovel it

Drag data fields here
Report level fiters

Drag data filds here

DRILLTHROUGH

Keep al fi
o—

Drag drllthrough fields here

This adds the Stops data to the FIELDS sidebar, in the right-side of Power BI.

page 39



Blackbird Data Connector

ol [E] Text box.
h (e oee

B shapes

H visuaLizaTions

FILTERS

Drag data

DRILLTHROUGH

We then add a new visualization, Stacked column chart, and drag the stopCause.stopType field onto
the chart block. After this, we add duration followed by stopCause.name. We should end up with a a
new column chart, giving us an overview of what types of stops we have, and the breakdown of the

different stops in these blocks.

@ Roc- B Custom Report - Stops Pareto - Power Bl Desktop - o x
h G
o b

sh New  New

VISUALIZATIONS >  FIELDS

UNREGISTERED

DRILLTHROUGH
Keep all filters

off O—

Drag drillthrough fields here

That’s it for the quick tour!
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Resources for Getting Started with Power B

The following is a list of resources that might prove helpful, for getting started with using Power BI.
They are listed in no particular order, and the reader is encouraged to explore each of them and
decide which might be relevant.

e QOverview of Power Bl Desktop and Power Bl Service
https://www.youtube.com/watch?v=1Bo1BrpR3AY

e Power Bl Guided Learning https://docs.microsoft.com/en-us/power-bi/guided-learning/

e Shaping and combining data https://docs.microsoft.com/en-us/power-bi/desktop-shape-
and-combine-data

The Power Bl Guided Learning resource provides a collection of courses, which the user can pick
from, depending on their needs.
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