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1 About this manual

This documentation describes the function and application of the data store
ibaPDA-Data-Store-MindSphere.

This documentation is a supplement to the ibaPDA manual. Information about all the other
characteristics and functions of ibaPDA may be found in the ibaPDA manual or in the online
help.

You will find basic information about data storage in ibaPDA in the ibaPDA manual part 5.

1.1 Target group and previous knowledge

This documentation addresses qualified professionals, who are familiar with handling electrical
and electronic modules as well as communication and measurement technology. A person is
regarded as professional if he/she is capable of assessing the work assigned to him/her and rec-
ognizing possible risks on the basis of his/her specialist training, knowledge and experience and
knowledge of the standard regulations.

This documentation in particular addresses persons, who are concerned with the configuration,
test, commissioning or maintenance of the supported database, cloud or cluster storage tech-
nology. For the handling of ibaPDA-Data-Store-MindSphere the following basic knowledge is
required and/or useful:

m Windows operating system
m Basic knowledge of ibaPDA

m Basic knowledge of databases, cloud or cluster storage technology
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About this manual

1.2 Notations

In this manual, the following notations are used:

Action

Notation

Menu command

Menu Logic diagram

Calling the menu command

Step 1 — Step 2 — Step 3 — Step x

Example:
Select the menu Logic diagram - Add - New function
block.

Keys

<Key name>

Example: <Alt>; <F1>

Press the keys simultaneously

<Key name> + <Key name>

Example: <Alt> + <Ctrl>

Buttons

<Key name>

Example: <OK>; <Cancel>

File names, paths

"Filename", "Path"

Example: "Test.doc"
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1.3 Used symbols

If safety instructions or other notes are used in this manual, they mean:

Danger!
The non-observance of this safety information may result in an imminent risk
of death or severe injury:
m Observe the specified measures.

Warning!
The non-observance of this safety information may result in a potential risk of
death or severe injury!
m Observe the specified measures.

Caution!

The non-observance of this safety information may result in a potential risk of
injury or material damage!

m Observe the specified measures

Note

® A note specifies special requirements or actions to be observed.

O Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.
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2 Introduction

Different types of data storage are available in ibaPDA for different purposes and methods of
data storage. Depending on the licenses registered in the dongle, different types of data storage
are available for configuration in the dialog.

This documentation describes the “MindSphere timebased data store” type of recording. This
type of data store writes timebased data into the MindSphere cloud.

MindSphere is the cloud-based and open loT operating system from Siemens for collecting,
processing and evaluating data. In MindSphere, plants, machines and the entire structure of an
industrial process are modeled using assets, types and aspects.

The connection to MindSphere cloud can basically be divided into two parts:

m The first part describes how to create a connection between ibaPDA and MindSphere to
write data to MindSphere. See chapter & Data store configuration, page 9.

MindSphere

m The second part describes how the data can be viewed with MindSphere Fleet Manager.

This part is not required if there is another tool for viewing MindSphere data and Mind-
Sphere is only used as a data store. MindSphere Fleet Manager is only used to see that it
contains data. Due to the limitations of Fleet Manager, detailed data cannot be measured or
accessed. See chapter @ Display in Fleet Manager, page 23.
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2.1 System requirements

The following system requirements are necessary when using data storage in the MindSphere
cloud:

m MindAccess loT Value Plan (MindSphere license from Siemens)
m ibaPDA v7.0.0 or higher
m License for ibaPDA-Data-Store-MindSphere

The licenses are staggered according to the number of signals that should be written into the
MindSphere cloud. The number of used data stores is unlimited.

Order no. Product name Description

30.670180 ibaPDA-Data-Store-Mind- Additional license for data streaming into
Sphere-16 MindSphere cloud, max. 16 signals

30.670181 ibaPDA-Data-Store-Mind- Additional license for data streaming into
Sphere-64 MindSphere cloud, max. 64 signals

30.670182 ibaPDA-Data-Store-Mind- Additional license for data streaming into
Sphere-256 MindSphere cloud, max. 256 signals

30.670183 ibaPDA-Data-Store-Mind- Additional license for data streaming into
Sphere-1024 MindSphere cloud, max. 1024 signals

30.670191 upgrade-ibaPDA-Data-Store- | License for extension from 16 to 64 signals
MindSphere-16 to 64

30.670192 upgrade-ibaPDA-Data-Store- | License for extension from 64 to 256 signals
MindSphere-64 to 256

30.670193 upgrade-ibaPDA-Data-Store- | License for extension from 256 to 1024 signals
MindSphere-256 to 1024

Table 1: Available licenses for the MindSphere data storage

8 Issue 1.0 @
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3 Data store configuration
ibaPDA
MindSphere Data Store )
+ selected signals MindSphere
_‘M"‘M 7 < Asset

|

Fig. 1: Connection ibaPDA - MindSphere

The following steps are necessary to write data to MindSphere.

m Create an asset in the MindSphere Asset Manager, see chapter & Creating an asset in Mind-
Sphere, page 9

m Configure a MindSphere timebased data store in ibaPDA, see chapter & MindSphere data
store configuration, page 14

m Select signals, see chapter @ Signal selection, page 16

m Configure trigger (optional), see chapter & Trigger mode, page 19

3.1 Creating an asset in MindSphere
After you have logged into your MindSphere account, open the Asset Manager.

MindSphere [~

Asset Manager Developer Cockpit Fleet Manager

> Y

L~y

Usage Transparency User Management

Fig. 2: Open Asset Manager
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Create an asset in the MindSphere Asset Manager. With a click on <+Create asset> you add a
new asset.

ibaag01 Asset Manager

@ ibaag01

Asets o Create asset

ASDELTS

Fig. 3: Create asset

Select the type "MindConnectLib" for the connection with ibaPDA.

ibs Asset Manager MindSphere E

2 select type

¢ Back
o)
Types | FEr
o 5
] Fy [ndustrialEdge .
ferms 'A T core type Industrial Edge Agent asset type
0 s
o8 Al MindConnect X509 s 3 . :
o o core type Asset type for agents provisioned automatically with X.509 certificates
Sharings e.mcX509
FY  MindConnectfB1500 ‘ . )
[\ i core type In order to connect a $7-1500 PLC, please use the asset type for MindConnect Library. This asset type...
Cor !
7N  MindConnectintegration
'A e core type MindConnect Integration Agent asset type
Al MindConnectioT2040
o A core type MindConnect loT 2040 Agent asset type
F\  MindConnectlib ) .
'A ) core type MindConnect Lib Agent assat type
7Y MindConnectNano )
'A core type MindConnect Nano Agent asset type
1 OPCUADataModel
o Co core type OPC UA Pub Sub Data Model Asset Type
Al OPCUADataType
o U core type OPC UA Pub Sub Data Type Asset Type
FY  OPCUAHierarcyDatalype a
o0 o e P core type OPC UA Pub Sub Hierarchy Data Type Assat Type .

Fig. 4: Select asset type

Enter a unique name (in the example: ibaPDA_MindConnectTest_Asset) and optionally a de-
scription. The other fields are not relevant. Confirm with <Save>.

10 Issue 1.0 @



ibaPDA-Data-Store-MindSphere Data store configuration

MindSphere

HH ihs Asset Manager

@ Add asset

s

— General
s Type ID:
8
Aspects
) Name: =
ﬁ | ibaPDA_MindConneciTest_Assst

Sharings
| Description:

.’E& Description

Connectivity

255 characiers Ieft

-+ Location

-+ Variables

ED) — Aspects
Fig. 5: New asset

The new asset is now available in the selection list on the left side.

iha Asset Manager MindSphere >

@ ibaag01 = ibaag01 baPDA_MindConnectTest_Asset 4N o)
: B
Assets
° Create asset - -
& @ ibaPDA_MindConnectTest_Asset
(=2 v Assets Description Location
No description available Konigswarterstr, 44
Aspects
+  ibaPDA_MindConnectTest_Asset i
o - - 90762 Fuerth, Deutschland
J\_Q MindConn_virtuell_asset (1] show in map
Sharings
ah
Events

Connectivity

No events in the last 24 hours

Aspects 7

Fig. 6: Select asset
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Open the asset by clicking the button at the top left (green arrow).

MindSphere >

ihs Asset Manager

TS o®

@ ibaag01 ibaago1 baPDA_MindConnectTest_Asset R,

Assets

o Create asset

@ = | Aspects

e | |_Fiter

Lps v Assets

- ibaPDA_MindConnectTest_Asset

MindConn_virtuell_asset
Sharings = =

mic aspects entered yet

&
1 0 0

Connectivity
1 OFFLINE ONLINE STATIC

Variables

iables entered yet

Connectivity

MindConnect Lib .~
gel aa masmmo s

Fig. 7: Open asset

When you open the asset for the first time, you have to select a security profile. Select one of

the security profiles and confirm with <Save>.

Asset Manager

MindConnect Lib # Plugin  ibaPDA_MindConnectTest_Asset MindConnectlib Close QC)

Configure MindConnect Lib

v
g MindCennect Lib creates secure connectivity from an onsite device to MindSphere. Firewall-
= friendly communication via a MindSphere APl and unigue onboarding security tokens
? authenticate MindConnect Lib during onboarding to ensure data is safely transmitted.
Please select a security profile that fits your needs to continue:

RSA_3072

A public/private key pair (3072bit) for enhanced security which requires more computing power on the devices.

SHARED_SECRET

A shared key (256bit) for lightweight devices.

Save

Fig. 8: Select security profile

Now the properties dialog of the asset appears. Create a boarding configuration with a click on
the button <Generate onboarding key>.
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Asset Manager

MindConnect Lib # Plugin = ibaPDA_MindConnectTest_Asset MindConnectlib Close @
SHARED_SECRET <5 (@) Onboarding... (@) Offline Gince: 32620, 9:09 AM) £33
Security profile - Boarding status e ——

[ < Back to configuration ]

Edit boarding configuration

Boarding configuration

In order to use MindConnect Lib, you have to insert the generated onboarding key into your system.

Generate onboarding key

Offboard MindConnect Lib

In case you don’t want to use the onboarded MindConnect Lib you can offboard it.

Fig. 9: Generate onboarding key

Copy the text (onboarding key) into the clipboard with a click on <Copy to clipboard>.

Asset Manager
MindConnect Lib # Plugin =~ ibaPDA_MindConnectTest_Asset MindConnectlib Close (_K)
SHARED SECRET  ¢5: (@) Onboarding... (@) Offline since: 3126120, 908 aM) 433
security profile - Boarding status ™ il shitis

’ ¢ Back to configuration ]

Edit boarding configuration

Boarding configuration

In order to use MindConnect Lib, you have to insert the generated onboarding key into your system.

Generate onboarding key

"content™; {
"baseUrl": *https:/isouthgate.eu1.mindsphere.io”
"lat": "e L e Wg
“clientCredentiairrofile™ |
"SHARED_SECRET"

Copy to clipboard

“Clientid": "em—e
“tenant”; "ibaag01*

L

Fafinnt 1IN0 NA NITASANGAS ANNTY

Offboard MindConnect Lib

In case you don't want to use the onboarded MindConnect Lib you can offboard it.

Fig. 10: Copy onboarding key

Now open ibaPDA and configure a MindSphere timebased data store. See the following chap-
ters.
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3.2 MindSphere data store configuration

First start the ibaPDA client. The dialog for data storage configuration can be opened in the Con-
figure — Data storage main menu or by clicking on the button A in the main toolbar.
In order to add a new data store, click on the blue link Add data store in the tree structure. You

can also right-click on the data store node in the tree structure and choose Add data store from
the context menu.

Select MindSphere timebased data store for the recording of timebased data in a MindSphere
cloud.

Add data store

Data store type :

[; Timebased data store
[} ibaQDR data store

®ibaHD timebased data store

4 ibaHD event data store

[ ibaHD lengthbased data store
(% DB/Cloud timebased data store
% Kafka cluster imebased data store
2 Mind Sphere timebased data store

'.\\5\ MQTT timebased data store

This type of datastore writes timebased data to an MindSphere database.

Cancel

Fig. 11: Add a data store

The MindSphere data store configuration dialog appears.

4 Data storage =] X
NE&EH
2| Profil 2 T
4 B MindSphere timebased |
- Bl Diagnostics Gl
¥ G Data store 1 )
-3 DB/Cloud timebased datastore 1 || ] Locked Data store index: |0
o) Mind Sphere timebased data store 1 Active Library version: 3140
g Tri Mod

,tj S:-Iggng:lrseI:cteion Data store name: |MindSphere timebased data store 1 |

L; Add data store ... Data store description: | |
Data store |D: | | | Clear data store 1D |

Mote: Changes in data store name and description are only applied when re-creating the data store {add new signals or press "Clear data store 1D")

Write data every: 150 % samples
Maximum buffer size: 5 % MB  Configured maximum buffer size: |? |
Connecticn
Database URL: |hﬂps.//so|.rlhgaia.eu-cerrlral-rc.mindsphere.io | | Paste new connection data |
Database Port: |-M3 | Toul civ s
a2 l1enart | O3 No SSL cetiicate check
Initial Access Token: | |
Registration Access Token: | |
Ciiert ID: Jiba |
Security Mode: [Shared Secret |
| T T | T TT | T TT | T TT | (P | ]| | T T | T T |
< >|o 128 256 84 512 640 768 e 1024 O Aeply Concet

Fig. 12: Configure MindSphere data store
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In the configuration dialog, click the button <Paste new connection data>. Paste the Mind-
Sphere connection data from the clipboard into the text field that opens and confirm with
<OK>.

34 MindSphere Connection Data O X
Enter new connection data from Asset Manager
{ "content™ {

"eyJra WO ZAdaWAMSIsInRScCTe o XV IsimFs Zy B LI TMUZIn D eyJpc 3MIOIL TQ 0K LCJzdWHOII Y zhh Y TG SNmJI
M2IONWEIOWEzZYJE DDIwMTIzNjMsImSZII6MTUSM AxMM2My
wi 2w prNTgyME3MT‘I’zLCJquk|O SZDYOMGYNZSNEOWM TRmNWT Y TdmZi010WRmNWESMDexNGELCJzY
29w Z 516IkIBVCisinRib e snmeedi LC b Glibn RFY ANZGVudGIhb HNfc HUvZ

mIaZSISWyJTSEFSFtUFEUOVDUkVUII-DeInNJaG‘u"tYxmwml‘bm1IbnME:VﬂuZHNwaGWZTpEMSJd‘Q YQw4N
2d18FdNpx3Y75) NLHOwMHBHaS5eY 1tEn'f 1 7De 712aaZ1ZH X Bpab Thitni OLC Ep-

185UlcUKR3Um 7> _m0SNEoJhMOUk ZAreCowrONdn_s_Efrz2W

Rx22JqB0MsFiRunNW\RANAK Adahl ™k RRdRin 1370 YHKNk ndonwY 1RILGoNEEtJurv_ZKZ_BDq3-

mp TH7FQTRA e e i i et GC G LD 2M-

UlXbRxUR_GOk 1EURvqc o ARSI |

"5cBaad96be 45 7S |- "2020-02-25T07:52:43.000Z"}
Carcel

Fig. 13: Paste connection data

This defines the connection to the previously created asset and the fields in the Connection area
are filled in automatically (display only). Use the <Test connection> button to test the connec-
tion.

Note
P These steps need to be performed only once per asset. If ibaPDA cannot connect
1 to the MindSphere any more due to Access Token problems, you might go to the

Asset property page in MindSphere Asset Manager. Click on <Offboard>, copy
the new connection key and enter it again in ibaPDA. Also the button <Clear data
store ID> can be used to disconnect from MindSphere and create a new connec-
tion.

Further settings can be made in the configuration dialog:

Locked
A data store can be locked in order to prevent an accidental or unauthorized change of settings.

Active
A data store must be enabled in order to work. However, you can configure various data stores
and disable data stores that are not required.

Data store name
You can enter a name for the data store here.

Data store description
You can also enter a description here.

Data store ID
This index is automatically assigned by the system and is only displayed here.
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Note
P As long as the data store ID remains the same, existing signals and their links
1 within MindSphere are maintained. No signals are deleted in MindSphere, even

if they do no longer exist in ibaPDA. By resetting the data store ID, the signals are
newly created, i.e. signals that do not longer exist are also removed.

Write data every ... samples

Here you define the time base for writing the data. Normally, about up to 300 samples can be
transferred to the MindSphere, but it will wait no longer than 30 seconds before uploading
data. If different profiles are used, the data is sent when the number of samples is reached. This
means that the fastest profile is relevant for the transmission.

While MindSphere basically supports time series data with 1 ms, FleetManager may have prob-

lems displaying values for times smaller than 1 s. So if you have slow data e.g. every 10 seconds,

you should use a smaller value here. If you have more high-resolution data, you should use a
larger value here to collect data before it is sent to MindSphere. This reduces the total load.

Maximum buffer size
The maximum buffer size determines how much data is buffered in ibaPDA in the event of a
temporary connection loss with the MindSphere.

No SLL certificate check

If a connection to MindSphere is not possible due to a failed certificate check, the certificate
chain check can be deactivated to bridge the gap. However, for security reasons the problem
should be solved correctly, usually the relevant or correct certificates are missing in the Win-
dows system certificate store.

3.3 Signal selection

For signals to be recorded, they must be assigned to a storage profile of theTime type.

Note
® Additional information about the storage profiles can be found in the manual
1 ibaPDA, part 5.

Mark the node Signal selection and select a storage profile in the profile list. Set a check mark in
the selection fields next to the signals which you would like to assign to this profile.
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) Data storage m} s

MindSphere timebased data stare

Stop prevention
B Diagrostics

@ Data store 1 Profiles Signals
: 3 DB/Cloud timebased data store 1 Name Linked signals |:| F 0. Vitual A
&5 MindSphere timebased data store Az 04 +0D =0 Dm 1. Schere / RSF / 51-56

Tiigger Mode ERCIFE] 7 Geniste 1-7 u_ Walzkrafie
W Signal selection “* Time Kafka 0A+0D =0 A,
Li Add data store ... v MindSphere profile 1 44 +0D =4 ] ™y 2:1: F5 Servo BS 2
] "\ 2:2: F5 Servo AS 1

"\ 2:3: F5 Servo AS 2

i ] 2:4: 060 F1 Drehzahl

g -] 2:5: 061 F1 Srom

] 2:6: 062 F2 Drehzahl
Compression:  Standard ~[]"% 2:7: 083 F2 Strom
-] 2:8: 064 F3 Drehzahl

] 2:9: D85 F3 Strom
~[] "+ 2:10: 066 F4 Drehzahl
-]\ 2:11: 067 F4 Strom

] 2:12: 068 F5 Drehzahl
-]\ 2:13: 069 F5 Strom

1, 9.14. 070 CC Diemnasbl

Made: Original timebase

||||||\I|III‘Il\llllllllllll‘llll
< >lo 18 2% ¢ 512 s 7es gse e 4 Poply i

Fig. 14: Signal selection

Note
® All data is sent to MindSphere as text. If you select a fast timebase in the profile,
1 this can lead to many data/frames being sent to MindSphere. You can check this

using the virtual diagnostic function for MindSphere (see chapter @ Virtual diag-
nostics for MindSphere data store, page 34).

MindSphere data stores are licensed per number of written signals. The current number of
selected signals in all MindSphere data stores is shown at the bottom of the dialog, similar to
the number of configured signals in the I/O Manager. The length of the bar corresponds to the
licensed number of signals. In the example above, a maximum of 1024 signals can be written via
MindSphere data stores. 4 signals are currently already used.

Check signals in the MindSphere

Once the configuration is accepted, the configured signals are created in the asset. To check if
the configuration in ibaPDA was correct, switch to the Asset Manager again and open the con-
nected asset.
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MindSphere  [=

o Asset Manager
= R - .
@ ibaag01 E ibaag01 ba CtTest Asse ﬁ ®
Assels Last updated: 2020-03-26 10:48:35 i
o Create asset
&
- Filter No events in the last 24 hours
Types -
% I O Refresh
oo T
Aspects
+  ibaPDA_MindConnectTest_Asset
f;‘j Aspects 7
MindCenn_virtuell_asset Last updated: 2020-03-26 10:48:35
Sharings - -
iz
Connectivity
| aspects entered ye
0 1 0
OFFLINE  ONLINE ATIC
Variables
o variables entered ye
Connectivity
& MindConnect Lib .~
[¢

Fig. 15: Open asset again

Select the asset in the list and open the edit mode.

ihs Asset Manager MindSphere

-
Close ‘\_X:)

MindConnect Lib # Plugin = ibaPDA_MindConnectTest_Asset MindConnecilib

SHARED SECRET  i5: (@) Onboarded (@) Online since: 326/20, 10:48 AM)
Security profile " Boarding status " Online status

Configuration

)

No configuration available

@ Configure your data sources

Fig. 16: Configuration tab

Click <+Configure your data sources>. Now you should see all selected signals from ibaPDA with
their units. The use of units is mandatory in MindSphere. If the ibaPDA signal had no unit, "raw"

is added automatically.
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Asset Manager

MindConnect Lib # Plugin = ibaPDA_MindConnectTest_Asset MindConnecilib Close Cx)

SHARED_SECRET  ¢3: (@) Onboarded (@) Online (since: 3126120, 1048 AM) 453

Security profile . Boarding status Online status
Configuration Data mappings
y Enter edit mode

Configuration ID: 158521657 1488 1 Data source 0/2 Data points are linked
~  MindSphere TimeBased 2 Data points

Data point Data point ID  Linked Data type Unit

virtualo 1aezInIed DOUBLE raw

780
. 1585216545
virtual11 2?2 2 DOUBLE raw

Fig. 17: Displaying the signals in the asset

3.4 Trigger mode

The description applies to the following types of data stores:
= Database/cloud timebased
= Kafka cluster timebased
= Mindsphere timebased
= MQTT timebased.

In the Trigger Mode node, you determine when data is recorded.
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4 Data storage O X
DE&Ed
{El Profiles - — " IE— -
Stop prevention DB!CIOUd mebased lb}m on
-l Diagnostics Start Trigger ~
=4 G Data store 1 Triggertype:
& Trigger Mode 3
", Signal selection © Uncondtional
[-<g® Files : : o e
Ti | -0 0,000 H %
-G DB/Cloud tiebased data store 1 (©) T o "\ 10: 02 MZR1_DMS | i &
----- Q Trigger Mode () Triggerevery |60 2| minutes starting at
-, Signal selection -
..... J Add data store .. (O 1 sample on change /&, Unassigned v
Pre-trigger time: 0,000 = =
Trigger dead time: 0,000 = = [] Trigger at the start of the acquisition
If start tigger occurs again while already recording then :
(@) Ignore it
(O) Extend recording time Maximum number of extensions: 3 5
Stop Trigger
Trigger type:
(O Trigger after recording 0 [ Hour [10 & Min [00D0 B s
(®) Trigger on signal I 1.24: Start SF-F-5tr. v | |faling edge ~
Postrigger time : 0,000 = =
W
||||||||||||||||||||||II|III|III|
< >lo 128 256 384 512 640 768 g6 2¢O Aeply s
Fig. 18: Trigger mode, Database/cloud example
Start trigger

You initially choose whether you would like to continuously record or it should be fired by a trig-
ger.

Unconditional
The data is continuously recorded with this selection. In this case, the recording will start imme-
diately at the start of the measurement or when pressing the "GO" button.

Trigger on signal
If you want the trigger to fire on a measured signal or a virtual signal, you need to check Trigger
on signal in the option field. In the fields next to this, define the properties of the trigger signal.

m Field 1: Drop-down list for signal selection (available analog and digital signals)

m Field 2: Drop-down list for selecting edges or levels

m Field 3: Drop-down list for selecting the trigger level value given in the specific physical unit
(field 3 is only enabled in case of analog trigger signals)

Both analog and digital signals can serve as triggers. The signal to trigger on is to be selected
from the drop-down lists (see picture below, field 1). In the drop-down list, you will find the
well-known signal tree containing available signals. Select the signal you want to use as trigger
signal.
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Data store configuration

Start Trigger
Trigger type:
() Uncondtional

Field 1

®) Trigger on signal "\ 313 Temp. R2 top

() Triggerevery 60 |2 - 3 RM_X2
-~ 3:0: Telegrammlength
-\ 3:1: Modul Index
-\ 3:2: Telegrammcourter
-\ 3:8: Temperature behind R2, DS top
-\ 39 Temperature behind R2. DS bottom
"\ 3:10: Temperature behind R2, 05 top
s 311: Temperaturs behind R2, 05 bottom
-\ 312: Thicknessdeviation behind R2
o
"\ 3:14: Temp. R2 bottom
-, 3:15: Temp R2
-\ 3:72: Temperature behind R2 bottom, DS Edage
"\ 373 Temperature behind R2 bottom, DS outside
s 3:74: Temperaturs behind R2 bottom, DS inside
-\ 3:75: Temperature behind R2 battom middle
-\ 376: Temperaturs behind R2 bottom, OS5 inside

-\ 377 Temperaturs behind R2 bottom, 05 outside
N, 270 Tamnarsts hahind B2 hottam (18 Edn

(O 1 sample on change

Pre-trigger time: 0,000
Trigger dead time: 0,000

If start trigger occurs again while al
(@) Ignore it
(O Bxtend recording time
Stop Trigger
Trigger type:
(® Trigger after recording

() Trigger on signal

Field 2 Field 3
~ | |rising edge ~| 100000 k= T
3 =
falling edge ~ | (0,000 = U
v

Post-trigger time : 0,000 | s

Fig. 19: Configuring "Trigger on signal"

Depending on whether a digital or an analog signal was selected, the fields 2 or 3, respectively,
are offered allowing the trigger event to be defined more specifically.

As for analog signals, you can choose between level or edge triggers including a predefined level

(field 3).

Start Trigger
Trigger type:
(O Unconditional

(® Trigger on signal M 313 Temp. R2 top

() Trggerevery |60 || minutes staring at

() 1 sample on change /& Unassigned

Prerigger time: 0.000 s

v 4

Trigger dead time 0.000 s [] Trigger at the start of the acquisition

] [rngeios <] 00 5] ¢

fising edge

faling edge
above level
1 |below level

Fig. 20: Configuring "Trigger on signal", analog signal, edge or level

As for digital signals, you can choose between level or edge triggers including the 2 levels logical

0 (FALSE) and logical 1 (TRUE).

Start Trigger
Trigger type:
() Uncondtional

I 3.0: Material behind R2

() Triggerevery |60 2. minutes starting at

() 1 sample on change

(® Trigger on signal

_i\ Unassigned

Pre-trigger time: 0,000 s

v [

Trigger dead time 0.000 s [ Trigger at the start of the acquisition

Fig. 21: Configuring "Trigger on signal", digital signal

Trigger every ...

If you want to use a start trigger always at a certain time regularly, you can check the “Trigger
every ... minutes starting at ...” option. Enter the period given in minutes, or select it from the
input field. Value range is from 0 to 1440, which equals one day. Then enter or select the start
time for the first trigger. Value range is from 00:00 to 23:59, which equals one day.

@ Issue 1.0
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Pre-trigger time

You can configure a pre-trigger time and then the recording begins by the pre-trigger time be-
fore the trigger event. If the trigger condition is met, the incoming data is added to the data
buffered during the pre-trigger time.

Trigger dead time
This property is available for the start triggers “Trigger on signal” and “Trigger every ..."”. The trig-
ger dead time determines the time of suppressing subsequent triggers after a trigger occurred.

If the dead time, for instance, is set to 5 seconds, all other triggers are ignored for the duration
of 5 seconds after the first trigger occurrence.

Trigger at the start of the acquisition

If you want the recording to start immediately at acquisition start or as soon as you apply a new
data storage configuration, you also need to check the Trigger on acquisition start option. If you
do not enable this option, the recording first starts once the trigger is fired.

If start trigger occurs again while file is already recording, then:
You can determine here what should happen if a new start trigger occurs while a recording is
already running.

m Ignore it:
Selecting this option will cause the system to ignore any new start trigger during a running
recording for as long as the stop trigger occurs

m Extend recording time:
If this option is enabled, it extends the duration of the running recording upon occurrence
of another start trigger during an ongoing recording. This occurs as often as set in the "Maxi-
mum number of extensions on single file" field. If the max. number of extensions is reached,
all subsequent start triggers will be ignored. Of course, the recording is stopped immediately
by any stop trigger.

Stop trigger

The settings for the stop trigger are made in the same way as those for the start trigger. Here,
both analog and digital signals can also be used as triggers.

Trigger after recording of x hours x minutes x seconds
Here you can configure a time span according to which the recording is ended - after the occur-
rence of the start trigger.

Trigger on signal
See explanation for start trigger above.

Post trigger time
You can configure a post trigger time and then the recording ends by the post trigger time after
the stop trigger event.
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i} Display in Fleet Manager

Several steps are necessary for the signals to be displayed in Fleet Manager.

pressure
temperature

Aspect

Data mapping t

Fig. 22: Procedure for the display in Fleet Manager

m Create an aspect (=data structure), see chapter & Create an Aspect, page 24

m Create an asset type (= machine type) and link it to the aspect, see chapter & Create a Type,
page 25

m Create a virtual asset with the previously defined asset type, see chapter @ Create a virtual
asset, page 26

m Perform a data mapping between the asset into which the data is written by ibaPDA (from
chapter & Creating an asset in MindSphere, page 9) and the virtual asset, see chapter
2 Data mapping, page 28. For better differentiation, the asset in which the data is written
by ibaPDA will be called "connect asset" in the following.

Other documentation

Please refer to the MindSphere documentation for detailed information on using
the Fleet Manager.
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4.1 Create an Aspect

To display signals in MindSphere Fleet Manager, a "digital twin" must be created.

Define an aspect in which you create the "twins" of signals from ibaPDA with the same data
type and the same unit as it was created in the asset. That means, for each selected signal in the
data store in ibaPDA you create a variable in MindSphere Aspect.

Switch to the Aspects tab and create a new Aspect by clicking <+Add aspect>.

iha Asset Manager MindSphere 2
@
<« Create aspect
@l
Aspect information
Types
Type ID:
oo
o !
Aspects
= Name: *
o ibaPDA_MindSphere ASPECT
Sharings
- Description:
L) Descriptior
nnectivity

255 characters left
Choose category:

o The category of an aspect cannot be changed afterwards.

Variables

A\ Please add 3t least one variable!

5

No variables entered yet

(@ Add variable

Cancel

Fig. 23: Create an Aspect
Enter a name (here in the example: ibaPDA_MindSphere_ASPECT) and a description and select
the category:

m Dynamic (aspect is used for time series)
m Static (aspect is used for static data)

Click on <+Add variable> and enter the signals from the ibaPDA data storage as variables (vari-
able name = signal name). When creating the variables, it is important that the data type and
the unit correspond to the signals in ibaPDA. (ibaPDA float = double !) Select “raw” for each sig-
nal without unit.
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Variables

= ‘Variable names must be unique inside an aspect.
= Once a variable is added to the aspect it cannot be renamed or removed.
= The data type BIG_STRING is only available for a dynamic aspect.

e ’ a ;
A~ Importvariables ] Delete all

Name Data type Unit Max. length
‘ irtuslo ‘ DOUBLE v | raw |
‘ Wirtual11 ‘ DOUBLE - | raw | Max

Save Cancel

Fig. 24: Variables list

4.2 Create a Type

Now create a new type in the Types tab that references the defined aspect.

Mark BasicDevice in the list on the left and click <+Create type>.

ihs Asset Manager

o . Py
@ BasicAsset oopelbasicasset & @
Assets

'l o Create type
. .
& @ ibaPDA_MindSphere_TYPE
Filter
Tes |
5o EdgeDevice - o

o core.edgedevice ST
Aspecis S

| MindConnectioTExtension
(e core.mcictextension
o Variables

Sharings
+  OPCUADataModel

I core.opcuadatamede| R

553 Mo variable

Cennectvity | opcuaDataType
core.opcuadatatype
Aspects
OPCUAHierarcyDataType
re.opcuahierarcydataty
core iR asanEe Name 2 Aspect Category
* Own types ibaPDA_MindSphere_  ibaag01.ibaPDA_Mind D e A
ASPECT Sphere_ASPECT e

ibaPDA_MindSphere_TYPE
ibaag01.ibaPDA_MindSphere_TYPE
MindConnectTestXX_Type

Bl baag01.MindConnectTestXX_Type

Fig. 25: Add type
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Enter a name and a description for the type. Add the previously definded aspect under Aspects

by clicking <Browse aspect>.

Edit type

Type information
Parent ty|

Description:

255 characters left

Image

t Variables

Aspects
(T Addaspect Cl Browse aspects
Name Aspect
) ||t:EPDA_IVImcSpP'Ere_ASPECT ibaag01.ibaPDA_MindSphere_ASPECT
Fig. 26: Edit type
4.3 Create a virtual asset

Category

Dynamic Defined

Create a virtual asset, the so called virtual twin, with the previously defined type. The connect
asset, that was created in chapter @ Creating an asset in MindSphere, page 9, is the con-

nection to ibaPDA.

The "virtual" asset is the one linked to the type you created. Both assets are connected via data

mapping.

Create a new asset by clicking <+Create asset> and select the previously defined type (here:

ibaPDA_MindSphere_TYPE).
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Asset Manager MindSphere e

« Select type

¢ Back
@
Types | Filter
L ow ) N core type MindConnect Lib Agent asset type N
Aspects - B
o MindConnectNano z
fo' '] B core type MindConnect Nano Agent asset type
Sharings
OPCUADataModel
&Eﬁ '1 ; L core type OPC UA Pub Sub Data Model Asset Type
5 e
Connectivity
OPCUADataType
'] 2o yp - core type OPC UA Pub Sub Data Type Asset Type
OPCUAHierarcyDataType
'1 o ) 5 core type OPC UA Pub Sub Hierarchy Data Type Asset Type

[

Fig. 27: Select type

Enter a name and confirm with <Save>. The connect asset and the virtual asset are now dis-
played in the list.

ihs Asset Manager MindSphere [~

Q) ibaag01

Assets
@ Createasset

& @ ibaag01

e v Assets Description Location
T - Root Asset for ibaag01 tenant Konigswarterstr. 44

" ibaPDA_MindConnectTest Asset Bayern
) - - 90762 Fuerth, Deutschland
) .
[11] Show in map

Sharings MindConn_virtuell_asset
@
L1r
Connectivity Events .~
No events e last 24 hours
(¥ Refresh
Aspects 7

Fig. 28: Select asset type
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4.4 Data mapping

The last step is to link the variables of the connect asset and the virtual asset.

Open the property page of the connect asset (ibaPDA_MindSphereTest_Asset). It should now
have the state Onboarded.

Switch to the Data mappings tab. The configuration of the data source is displayed here, i.e. the
signals with the names and description as defined in ibaPDA (here: MindSphere TimeBased).

L 11} . . 5
= ihs Asset Manager iy MindSphere =
MindConnect Lib # Flugin  ibaPDA_MindConnectTest_Asset MindConnectlib Close Q?J

SHARED_SECRET &3 @) Onboarded (@) Online (since: 326120, 10:48 AM)
Security profile ) Boarding status Online status
Configuration Data mappings

0 Data mappings

MindSphere TimeBased 00f 2 Data points linkad
Data point Data mapping

Vvt { ~
irtuald B A
< o Link variable

Virtuall1 y
irtual11 o 2
~ o Linkvariable

Fig. 29: Data mappings

Here every signal must be newly linked. To do this, click on <Link variable> for each signal and
select the created "virtual" asset in the following dialog (here: MindConn_virtual_asset). Only
compatible assets are displayed.

Note
P Use the buttons <Up> or <Down> to navigate to the appropriate MindSphere
1 directory where the "virtual" assets are stored.
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Display in Fleet Manager

Asset Manager

MindConnect Lib s Plugin

Configuration Data mappings

ibaPDA_MindConnectTest_Asset Mi

SHARED_SECRET
Security profile

@) Onboarded
Boarding status

Change asset

1 Data mapping (0 deprecated, 0 invalid)

MindSphere TimeBased
Data point

Virtual0

Virtuall1

Data mapping

ibaPDA_MindSphere_ASSET
PECT > Virtual0

iba

ibaPDA_MindConnectTest Asset

ibaPDA_MindSphere_ASSET

Fig. 30: Select virtual asset

MindSphere | [~
Close ('-‘1)\.!

@) Online (since: 3126120, 10:48 AM)
Onling status

In the next step, select the variables. Those that can be linked are highlighted. It is important

HH iba Asset Manager

MindConnect Lib + Plugin

Configuration Data mappings

ibaPDA_MindConnectTest Asset MindConnec

SHARED_SECRET
Security profile

0 Data mappings

MindSphera TimeBased
Data point

Virtual0

Virtual11

Data mapping

that data type and unit match. Confirm the selection with <Accept>.

@) Onboarded
Boarding status

Link variable

MindSphere TimeBased
)

Type
ndSphere_ASSET

ibaPDA_MindSphere ASPECT

Name Type Unit

Virtualo DOUBLE raw

Virtual11 DOUBLE raw

Fig. 31: Link variables

@) Online (zin

DOUBLE IrJa\_vv

nit

» MindSphere | [~

ooy
Close (x)

ce: 326120, 10:48 AM)
Online status

0 of 2 linked

@ Link variable

() Link variable

Repeat the procedure for the other variables and the following display will be shown:

Issue 1.0
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Asset Manager MindSphere
MindConnect Lib # Plugin  ibaPDA_MindConnectTest_Asset MindConnectLib Close (%)
SHARED SECRET &3 @) Onboarded (@) Online (sincs: 326120, 10:28 M) 503
Security profile " Boarding status " Online status
Configuration Data mappings

2 Data mappings (0 deprecated, O invalid)

MindSphere TimeBasad 2 of 2 Data points linked
Data point Data mapping
Virtuali ,.
Virtualo e¢” Link variable

ibaPDA_MindSphere_ASSET > ibaPDA_MindSphere_AS B SR
g PECT > VirtualD [ch] ink varia

Virtual11 o
’ o/~ Linkvariable

1baPDA_MindSphere_ASSET » ibaPDA_MindSphere_AS

PECT > Virtual11 &% Unlink variable
o

Fig. 32: Display of the mapped variables

Note
® If you change the signals selected in ibaPDA that are to be stored in MindSphere,
1 the asset data source must be updated by ibaPDA. This will automatically re-
move all signal connections from MindSphere and you will have to link all signals
again.

4.5 Display of the data in Fleet Manager

The display in Fleet Manager is only used to check whether data from ibaPDA is available in
MindSphere.

All defined assets are displayed in Fleet Manager. A trend graph can only be displayed for virtual
assets, not for connect assets.

In this view you can filter the visualized signals by unit, you can zoom and pan. The default view
is set to UTC time. However, you can change the setting to "browser" time to adapt it to your
local time zone.

Here in the example you can see the signal data in MindConnect_VirtualTest2.
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Fleet Manager

MindSphere
D < i &

VirtualMclAsset

@ i |9 “l Aspects x. 7
v e e

| MindConnect_Virtual Test2

care.mcho

Jun 192018 12:00 am

Jun 20 2018 1200am | 7

=
E 4.00001

@ MindConnectTest 1

#—— # MindConnect.VirtualTe:

13:52 13:54 13:56 13:58 14:00

— MindConnect_VirtualTest2 /'Vard00
i 16
@ VirtualMclAsset #*

baanl1 Assethcl? iy
0 £ <gll> | £

Fig. 33: Display in Fleet Manager

Analog values are displayed as trend graphs, connection status or Boolean values in the table
view.

fif B riectMansger

MindSphere
ibaPDA_Mindsphere_virtual

o< a2
@ 2r27

i
ibaPDA_minds

@ ibaPDA_Mindsphere_Asset
core.melb

T 202018 722
Browser (+01:00) v ][ [oEnkinm

5]

ibaPDA_Mindsphere_ASPECT
K8nigswarterstr. 44, 90762, Fuerth, Bayem, Deutschiand

Timestamp Variable Value Quality code
(@) ibaPDA_Mindsphere_virtual 201902 s
ibaPDA_Mindsphere_TYPE v
2019012 alse
Ronigewartertr. 44, 90762, Fuert, Bayern, Deutschiand

2019-012

2019.012
2019
2019012

2019.012

B DD

Fig. 34: Display of the Boolean values in the table
Using the timepicker you can select a time range.

To zoom in and out, you can use the magnifying glass buttons or the mouse wheel while holding

down the <Ctrl> key. By selecting "ALL" all analog signals are displayed, the digital signals are
displayed in the table view.
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5 Diagnostics

5.1 Data storage status

The data storage status window shows the current status of the data storage.

Diata storage status

oRx

v d |BA-FUE-WKS300
- [ Time based data store 1
~{@) d\dat\200210'pda168.dat (00:01:17)
& Time based data store 2
+ |4 ibaHD data store 1 (11,38 KB/s)
Q DEB/Cloud timebased data store 1
B ﬁ) Kafka cluster timebased data store 1
@ Waiting for start tigger (00:00:00)
i..qg? Kafka cluster at pm-kafka-n1iba-vmnet local:3092 (0,00 kB/s)

Fig. 35: Example of data storage status window

All defined data storages and their respective status are displayed here, depending on the data

storage, with server address, acquisition duration, write speed, etc.

The icon in front of the name indicates the current status of the storage:

time is over

Disabled or faulty data storage is indicated by a red cross in the data storage icon.

Right-clicking on this node allows you to manually send a start or stop trigger.
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5.2 Diagnostics of data stores

The Diagnostics node in the data storage tree offers information about the system load by the
data stores. The measurement must be running.

-?2] Data storage I?I@
DEEH

-4 Profiles 0
£l Stop prevention
= E Tt bater e dred Total load in acquisition thread caused by data stores: 161% Reset statistics

=& Trigger Mode
t-M, Signal selection
i H Video iggers Mame Disk. Average Max Average Max Thread load
@] Image triggers E Erfassungsthread (1,61%)

(-5 Files 3 Time based data stare 1 dihy | 5,52 | 41,81 | 0,00 | 0,00 | 1,33%
= [ Time based data store 2 ) ibaHD dats store 1 (0, 42%)

& Trigger Mode T T T T T
A, Signd selection & |ibaHD data store 1 B R HD-Ablage 1 | um | 1217 | ao0 | 0,00 0,14%

H “ideo tiggers =] kafka cluster timebased data store 1 (0,00%:)
8] Image tiggers & |Kafka cluster timebased data store 1 b | g mmat ocal: 3092 0,00 0,00 3,26 3,30 0,165
[+ Filss — 1
£+ 15 ibaHD data store 1 : :
¢y Signal selection \ifrite speed unit: 3 H7| KBfs |
£y DB/Cloud timebased data store 1 Mé’}i
i 4 Trigger Mode

v e MEB/h

Data store Write speed (kB/s) Buffered data (kE) Acquisition

Show actual values

: 4 Signal selection

B &, Kafka cluster imebased data store 1
- Trigger Mode

- Topics

0 Add data store .

Fig. 36: Diagnostics of data stores

The performance values of all data stores are shown in the table. There is one row per data
store. The rows are grouped according to the threads that write the data.

In each group row is the name of the thread and (in brackets) its share of the load. The load
average is displayed by default. But, you can switch between the average and actual value using
the context menu.

The Disk column indicates the respective target to which the data is written, for example a

hard disk partition, the address of the database, the address of the Kafka cluster, etc. The Write
speed indicates how fast the data is written. The Buffered data columns indicate how much data
is buffered in ibaPDA.

The Acquisition Thread Load column indicates various information depending on the data
stores. For timebased data stores, the Acquisition Thread Load column indicates the amount

of time needed for the run length encoding and writing to a disk or in a Kafka cluster. For data-
base/cloud data stores, the column indicates the load caused by the analysis of the triggers and
creation of the row data.

Additional information about diagnostics can be found in the ibaPDA manual, part 5.
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5.3

Virtual diagnostics for MindSphere data store

Using the virtual function DataStorelnfoMindSphere in ibaPDA you can request information

about MindSphere data store.

To do this, create a module of type Virtual at the Virtual data interface in the /O Manager. Open
the expression builder by clicking the <fx> button and select the DataStorelnfoMindSphere func-

tion.

F Expression builder >
Input signals Functions
- foe 0. Virtual 2-53 Diagnose ~
ﬁ 1. Schere / RSF /5156 || b #F CameraStatus
m 2 Geriste 1-7 u Walzhedte | | i e #F= DataStorelnfo
3. BALogc e £ DataStorelnfoDB
W4 Schee £ DataStorelnfoHD
Y R (A, Fe DataStoreinfoKafka
E-7ef B Hydr. Angtelung | e #F DataStorelnfoMind Sphere
----- o DataStorelnfoMQTT
----- 5 Donglelrfo
----- o FobDLinkStatus
----- #5 FobFastLink Status
----- F5 FobFlexDeviceStatus
----- F FobFLinkStatus
----- o FobMLinkStatus
----- o FobPlusControlLink Status
----- #5 FobSDexplink Status
----- 5 FobSDLinkStatus
----- Fie FobTDCexpLink Status
DataStorelnfoMindSphere{'DatastoreIndex™, TnfoType™) us
Diese Funktion liefert Informationen Gber die ausgewahlte MindSphere-Datenaufzeichnung.
‘Datastorelndex’ ==0 ne v
Folgende Informationstypen werden unterstiitzt:
0: Aufzeichnungsstatus:
0=Angehalten .
1=Warten auf Trigger
2=pAufzeichnung lduft
3=Aufzeichnung im Triggernachlauf
1: Datendurchsatz in kB/s
2: Ist der Server verbunden?
3: Aufzeichnungsdauer seit dem letzten Start-Trigger in Sekunden, Dies ist konstant 0 bei kontinuierlicher Aufzeichnung.
4; Verlorene Frames bei der Aufzeichnung wegen Uberlastung.
5: Aktuelle Puffernutzung -
Parameters ending with * are only evaluated once at the start of the acquisition.
Data StorelnfoMind Sphere( Dataltorelndex*, ‘InfoType*)
Reset expression Reference signals by name

Fig. 37: Diagnostic function in the expression builder

The following information types are supported:

Information types

Possible results

0: Recording status

0 = stopped
1 = waiting for trigger
2 =recording

3 = post-trigger time

1: Data transmission rate in kB/s

2: Server connected?

3: Recording time since last start trigger

0 = continuous recording

4: Lost frames during recording due to over-
load

5: Current buffer usage

Table 2: Information types and possible function results
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Note on information type 2: “Server connected?”

If you enable Offboard in MindSphere, the current data store ID still exists and the data can be
written to MindSphere. The data store ID remains valid for several hours. If a new one is creat-
ed internally after this time, the connected state is lost and no more data is written. When you
stop/start the ibaPDA acquisition, a new data store ID is requested and the system recognizes
that the connection no longer exists.
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6 Support and contact

Support

Phone: +49 911 97282-14

Fax: +49 911 97282-33

Email: support@iba-ag.com

Note

P If you require support, indicate the serial number (iba-S/N) of the product and
1 the license number.

Contact

Head office

iba AG

Koenigswarterstrasse 44
90762 Fuerth

Germany

Phone: +49 911 97282-0
Fax: +49 911 97282-33
Email: iba@iba-ag.com
Contact: Harald Opel

Delivery address

iba AG
Gebhardtstrasse 10
90762 Fuerth
Germany

Regional and Worldwide

For contact data of your regional iba office or representative
please refer to our web site

www.iba-ag.com.
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