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Digital Manufacturing

Today's Objectives

create physical and virtual Assets
_]send Sensor Data to the Cloud

_JReceive Machine Data on your Asset

_ICreate a Dashboard for your Mock Machine
(Raspberry Pi)

visualize the Temperatures

d Layout your Tiles

o . . This presentation is teaching material of the OST.
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Create your Account for Siemens MindSphere

Preparation

_{fw Sartal oy
e e M|ndSphere 7;15 D_\’:/
s "R le s s e
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Creating MindSphere Account

Create your Siemens MindSphere Account

* In this exercise, you will send your
sensor data to the cloud

1 Asset:

. You'll use Siemens MindSphere as o |
© Createasser @ OST-RJ - WING - Smart Factory (HS21)
cloud platform < | Y
& Duscpton
* And to do so, you'll need to create an ® |
account to work with the platform Q) o
HSG (HS20) @ N0 events In the last
Mack Machines @
QST-RJ - WING - Smart Factory (H521) @ ‘
* You have received an e-mail from
Siemens with a link to create an account
» Just follow the steps to create your login 0 o0 1

o . . This presentation is teaching material of the OST.
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Creating MindSphere Account

Test your Login

- After creating the account, test your
login to be ready for the exercise P - —

C | a4 =

iby MindSphere | [=

 Just use the following link, and if you -
see the page below, it worked Eé? Iy

- https://hsr.eul.mindsphere.io SIEMENS
i Dja gnostic el "fa”'ﬁjgm Containerr R_egistry
- Your page may look different (fewer icons) e s rasnee

N &

Developer Cockpit Edge2Web Director FS Fleet Manager
MindSphere edgeoper MindSphere

i
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https://hsr.eu1.mindsphere.io/

Physical Asset

Get your Digital Twin up and running (Part 1)
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Physical Asset

Physical Asset

RaspherryPi . MindConnectLib

RapsherryPi Virtual) : RasphberryPi

DataSources
1

@ SenseHAT

O Temperature : real
< Pressure : real

2 Hurnidlity : int

O Pitch : real

O Rall : real

2 Yaw  real

fwmnmeNJ:nn

@ Environment

@I‘u‘lutiun

< Temperature ; real
O Pressure : real
O Humicty : real

2 Pitch ; real
O Rall ; real
O Yaw : real

7 | Digital Manufacturing - Ex04 - Cloud Computing
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Physical Asset

Create an Asset for your Assets

1. Loginto MindSphere

https://hsr.eul.mindsphere.io corner)

2. Open the Asset Manager

5. Create a new child asset (top right

iby MindSphere | [=

N
é’ +f ---

6. Select BasicArea as type and click Create

| Al (e (bottom right corner)
3. OpentheAssetlist ~_ _ Select type
| TS ~e__-=-- ~, /- Enteryournameas ‘™
4. Navigate to the course asset . the assets name LFe
Edu > DIMA (HS21) ! I

E ,' 8. You should now see
your asset in the
asset list on the left o

Dev

Edu

Smart Factory

OISl

This presentation is teaching material of the OST.
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Physical Asset

Create your physical Asset

1. Select your created asset 5. Select your created MindConnectLib asset

iy MindSphere

2. Again, create a child asset 6. On the bottom of the left side, you'll find a
but this this time it must be of Connectivity group
type MindConnectLib

Connectivity

SE|ECt type MindCannect Li .~
| MindConnectlib X g Offine "
=
'1‘ MindConnectLib AR p
3. Give it the name Raspberry Pi [Nr of RPIi] _ _ _
e.g. Raspberry Pi 42 7. Click the arrow in the box's heading

4. You'll see your asset in the list on the left

This presentation is teaching material of the OST.
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Physical Asset

Configure your MindConnectLib Asset

1. The first time you open a MindConnectLib 4. On the next screen, click Back to
asset, you'll get redirected to the configuration
configuration screen

| < Back to configuration |
2. Select SHARED SECRET 'ergclonﬁguration

. . Onboard MindC t Lib
° A Shared Secret IS Somethlng your aSSet and In:rdecr):er|sey|\:)irL1JdrConr:Sct Lib(,);o:f:\-etclinser'.thegenera‘.ed onboal

your Raspberry Pi will know, so it can identify
itself within the MindSphere platform when
sending data

MindConnect Lib # Plugin Raspberry Pi 01 MindConnecilik

3. Click save to anﬁgure MindConnect Lib
get to the neXt VieW ; {\gzl;erncﬂgsct Lib creates secure connectivity fror

Please select a security profile that fits your needs to continue: Generate onboarding key | _opy to clipboard

RSA_3072 o

© SHARED_SECRET

Save

This presentation is teaching material of the OST.
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Physical Asset

Create your Data Source

1. Create a new configuration 2. Add a new data source, @ Add data source
give it a meaningful name
(e.g. SenseHAT) and click Accept

Configuration

- A data source just groups your data points and
has no further meaning

MM

Configuration

@ Add data source /|_\ Import configuration \|_/ Download template i Export configuration You have unsaved changes.

No configuration available

Configuration ID: 1632772491588 1 Data source

SenseHAT oD i
(‘B Configure your data sources o el

This presentation is teaching material of the OST.
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Physical Asset

Create your Data Points

« For each variable you used in the last
exercise (temperature, pressure, humidity,
etc) do the following steps
1. Click Add data point & Adddetapeint

2. Enter a meaningful name

3. Choose a type according to the data that will
be sent

4. Define a unit

— Units are used later in data point mappings

 When completed, save your changes

12 | Digital Manufacturing - Ex04 - Cloud Computing

 When completed, your data source should
look like below

SenseHAT
Data point
Temperature
Pressure
Humidity
Pitch
Roll

Yaw

& Data points

Data point ID

1600081578627
1600099715090
1600099735463
1600099755767
1600099771715

1600099783602

Linked

Data type Unit
DOUBLE *C
DOUBLE hPa
NT %
DOUBLE

DOUBLE

DOUBLE

* You have successfully prepared your

physical asset in MindSphere

* Next, you'll complete the configuration on
your Raspberry Pi

15. November 2021

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part, O S T
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Send Data to the Cloud

Fire and forget

is only permitted with written permission of the authors.

This presentation is teaching material of the OST.
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Send Data to the Cloud

Update the existing Content
1. Open Node-RED

2. Switch to the MindSphere flow

3. Open the MindSphere Objects node

= MindSphere Objects ~

4. You'll find the following code

1~ const values = [

2~ {

3 "dataPointId": ™",
4 "qualityCode": "1",
g "wvalue": global.get("temp")
6 ¥

7+ 1s

a8

g msg. _time = new Date();
16 msg.payload = values;
11 return msg;

14 | Digital Manufacturing - Ex04 - Cloud Computing

5. Go to your data source on MindSphere, to

get the data point id

SenseHAT
Data point
Temperature
Pressure
Humidity
Pitch
Roll

Yaw

6 Data points
Data point ID Linked
1600081578627
1600059715090
1000099735463
1600099755767

1600099771713

1600059783602

Data type Unit
DOUBLE *C
DOUBLE hPa
NT %
DOUBLE

DOUBLE

DOUBLE

6. Copy the value and paste it to your
property in the flow

1~ const values = [

27
3
4
5
54

7~ 1;

15. November 2021

{

"dataPointId": ["1606081578627" ]

"gqualityCode":
"value":

}

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.
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Send Data to the Cloud

Value must be string

« To avoid any troubles later in the exercise, * In the example, the global variable temp
please note the following contains a string
- Values sent to MindSphere MUST be of type - The toFixed() method stores the value as string

string (text)
« For your code, this might be relevant

o " values = [ - The easiest way for you is to use the toFixed()
3 datepointld: method every time you want to send a value

4 "gualityCode": "1",

5 “?ﬂ;LE”i global.get("temp”)

6~ }

7+ 1;

a

o msg. time = new Date();
18 msg.payload = values;
11 return msg;

- It doesn't matter what data type you'll use on
the cloud, when sending, it must be string

is only permitted with written permission of the authors.

This presentation is teaching material of the OST.
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Physical Asset

Generate the Secret used for Communication

1. On the top right corner, open the
onboarding menu

(@) Offline (since: 9/27/21, 9:48 PM)

Online status

SHARED_SECRET e

Security profile

(@) Onboarding...

Boarding status

2. Click Generate onboarding key

[ < Back to configuration ]

Boarding configuration

Onboard your MindConnect Lib

In order to use MindConnect Lib, you have to insert the generated onboat

Generate onboarding key | Copy to clipboard |

16 | Digital Manufacturing - Ex04 - Cloud Computing

et

3. Inthe field above the button, the secret —in

the form of a JSON object — will be shown

MindConnect Lib # Plugin =~ Raspberry Pi 01 MindConnectlit

Boarding configuration

Onboard your MindConnect Lib

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

outhgate.eu1.mindsphere.io”, . .
\ela AWQtMSIsInRScClBIkpXVCIsImFsZyl61LTM]U2In0.eylpc3MIOLTQOKILC)zdWIOIISYWYZNmMIZMmVmY2 EOOGVIOGEXOGYXNDgwZTexYzIwOSIsImF1ZCI6IkFIQUOILCIpYXQIOJE
“cli
“SHAREI CRET"

Copy to clipboard

This presentation is teaching material of the OST.

Publication or forwarding (PDF, Video, ...), even in part, O S T
is only permitted with written permission of the authors.
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Physical Asset

Configure your MindConnect Node

1. Click Copy to clipboard (or select all the 2. Open your Node-RED webpage

content within the field and copy it) _ _
3. Switch to the MindSphere flow

MindConnect Lib # Plugin | Raspberry Pi 01 MindConnectlib

4. Select the MindConnect node
= - Edit mindconnect node

. . .
Boarding configuration o
@ Farallel requests status: 1 finished with 0 errors - ancel m
Onboard your MindConnect Lib
In order to use MindConnect Lib, you have to insert the generated onboarding key into your system. # Properties LAlERES
{
“content™: {
"baseUr|": “https:/isouthgate.eul.mindsphere.io”, . ~ 5 PaSte th e ke . "o
"iat": "eylraWQIOUrZXktaWQtMsIsInRScCIBIkpXVCIsimFsZyl 61UTMjU2In0.ey)pc3MiOUTQOKILCIZd Wil SYWYzNmI3MmVmY2E0OGVIOGEXQOGYXxNDGWZ TexYzlw OSIsimF1 ZCI61kFIQUOILCIpYXQIOjE . @ MindConnect Node-RED Agent v3 .8

"clientCredentialProfile”: [
"SHARED_SECRET"

- .
]‘Ehsrt\c": "9af36b72efca48eb8a18f1480271c209",
“tenant™: “hsr" ¥ Name

]“'exp\ra:\on“: "2020-09-21T711:04:46.000Z"

& Profile SHARED_SECRET v
C Retries 3 -
6. You have
> @ Max. Async
successfull N
Generate onboarding key y @ Async
configured your e 2Bt
g y 7 Agent Configuration & i
n O d e { "content™ { "bassUr": "hitps:/isouthgate eu1 mindsphere io"

Viat"

"eyJraWwQIOIrZXktaWathSIsInR5cCIS IkpXVCISImFs ZyI6IIJ TM]U2I
n0.eyJpc3MICIITQOKILCJzdWIIQIISYWYZNmISMmVYmY2EQ0OGVIO
GEXOGYxNDgwZTexYzIwOSIsImF1ZCI6 kFJQUOILCpYXQIOJEZM
DAWODQOM]ASIMSIZIEMTYWMDASNDQYMCWIZXwljoxNjAWNjgS
MjIWLCJqdGKIONI3ZjcyNWFmNSOWN]YZLTRKY mUtYmUzOCImNm

This presentation is teaching material of the OST. OST
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Send Data to the Cloud

Deploy the Update

» Let's check if your changes were successful
* Deploy the changes you made in Node-RED

 After a while, you're MindConnect node
should change

+ From ~EN i

0 Error occured SyntaxError: Unexpected end of JSON input

. To -

« If you still have errors, please check
- Is the data point id correct

« Is the shared secrete still set

Digital Manufacturing - Ex04 - Cloud Computing

@ Farallel requests status: 1 finished with 0 errors at Tue Sep 15 2020 09:21:47 GMT+0200 (Central European Summer Time) Boa rdlng Conﬁguratlon

* Important
« Sometimes, the node will still show errors

« In this case, create a new shared secret on
MindSphere and replace it in the MindConnect
node

SHARED_SECRET ¢t @ Onboarded @ Online (since: 9/20120, 3:24 pm) | ¢5%

Security profile Boarding status Online status

i

Your MindConnect Lib is onboarded!

If you want to disconnect the onboarded MindConnect Lib, plg
click "Offbgard™

Offboard

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, OS T

is only permitted with written permission of the authors.



Send Data to the Cloud

Check if Data Is recelved

Physical Asset

1. Navigate to your physical asset in the Asset
Manager

2. Select your physical asset

3. You should see that the state is Online

Connectivity

MindConnect Lib .7

o

Online v3

MindSphere

19 I Digital Manufacturing - Ex04 - Cloud Computing

nt
\C

MindConnectLib

1. You can also open the MindConnectLib
type

2. On the top right corner, you should see the
following information

e
has S Device
© V'c€ is currenyy,

[ >€nding datq

@) Online (since: 9116120, 10:12 AM) | <03

S

@ Onboarded

Boarding status Online statys

This presentation is teaching material of the OST.

Publication or forwarding (PDF, Video, ...), even in part, O S T
is only permitted with written permission of the authors.
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Send Data to the Cloud

Extend your Data

« Being able to send the temperature to the * Please note

CthUd’ let's extenﬁl the object to send the . Always deploy your flow after each change so
other data as we you are sure your code works as expected

- Add the pressure to the data object — Debugging an error isn't easy

1~ const values = [

2~ {

3 "dataPointId": "1688881573627",
4 "gualityCode™: "1",

g "wvalue": global.get("temp")

If you run into an issue

— Double check your data point id

— Using the same id twice (copy/paste error) will
result in an error

6~ }J F
7 1

a "dataPointId”: "1s88800715808",
s "gqualityCode": "1",

10 "value": global.get("press") Q — Check if you have the objects in the array

1 . O <« separated with commas

— Check if the last entry has no comma

- Deploy the flow again to check if it still works . . .
— Entries in an array or properties in an object

- Repeat it for humidity, pitch, roll and yaw MUST NOT end with a comma

is only permitted with written permission of the authors.
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Virtual Asset
Get your Digital Twin up and running (Part 2)

This presentation is teaching material of the OST.
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Virtual Asset

Virtual Asset

RaspherryPi . MindCaonnectLib RapsherryPi Virtual) : RaspberryPi

-‘I o
DataSources Environment S Maotion
1
© SenseHAT

< Temperature : real © Environment @ Motion

< Pressure ; real

A 2 Temperature : real 2 Piteh : real

O .

o ;‘;;E#rié;m O Pressure : real O Rall: real

o Roll real 2 Humidty : real O Yaw : real

O Yaw : real
This presentation is teaching material of the OST.
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Virtual Asset

Steps to create a virtual Asset

« Compared to the physical asset, a virtual * Please note

assetis a bit more complex to create - The terms and distinction between aspects and

- We have to define the type ourselves first types is MindSphere specific

. And then we can create the asset - Other platforms may use other names, but the
concepts used will be the same

« Creating a virtual asset requires the following
steps

1. Creating aspects
2. Creating a type

3. Creating the asset

This presentation is teaching material of the OST.
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Virtual Asset

Creating an Aspect

* An aspect is the building block of types L

/

- It contains variables which will be used to map I’ 2.

on the data points of physical assets

I
I 3.
» Aspects are here for reusability ,’
- You can understand aspects as groups of ,'
variables )
v a4
- Used wisely, you don't - P—
have to redefine P I 5.
. . . Library | Asset Types
variables multiple times
@ BasicAsset
s} Library
c:@ Aszet Types
Aspect Types -
E& . CAre fumac 6

Open the Aspects view in the Asset Manager

Click Create aspect |@ Createaspect

Enter a name according the following
pattern:

Edu_[YourFullName]_Environment
e.g.: Edu_DoeJohnny Environment

Click Add variable

Add the variables for ... at the bottom

Temperature

Pressure ﬁ

No variables entered yet

Humidity S e e

Save your aspect

This presentation is teaching material of the OST.
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Virtual Asset

Creating a Type

- Atype is the base for your assets I,l. Open the Types view in the Asset Manager

- The type is an abstract definition what variables !
(within aspects) will appear together

Create a new type I_° Create type

2.
3. Enter the name with the following
pattern:

Edu_[YourFullName] RaspberryPi
e.g.. Edu_DoeJohnny_ RaspberryPi

- Multiple assets can use the same type, imagine
it as a blueprint

~————_—

» Like aspects, types are here for reusability
/ Open the Aspects group

Click Add aspect

ﬁ Library | Asset Types

4,

Asset Manager
_ 5.
6

@  pasicasset . Give the meaningful @
) Library name and SeleCt yOUI‘ No aspects entered yet
aSpeCt Add your first aspect to your type
c@ Aszet Types i o
Aspect Types —_—
g /. Save your type

This presentation is teaching material of the OST.
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Virtual Asset

Create your virtual Asset

« Now it's time to create your virtual asset

1.

Open the Assets view in the Asset
Manager

Navigate to your assets

Click Create asset |@ createasset

Filter for your type
Edu_[YourFullName] RaspberryPi

Select the type and click Create

26 | Digital Manufacturing - Ex04 - Cloud Computing

6. Give your asset a name
We suggest Raspberry Pi [Nr] (Virtual)

7. Click Save to create your asset

8. Your virtual asset is now visible in your list
on the left

Create pefore

N 3 Raspberry Pi 01 Created nOW

Raspberry Pi 01 (Virtual)

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T

is only permitted with written permission of the authors.



Virtual Asset

Mapping your virtual Asset on your physical Asset

1. Select your physical asset in the Asset
Manager

2. Open the MindConnectLib

3. Switch to the Data mappings tab

Configuration Data mappings

1 Data mapping (0 deprecated, 0 invalid)

SenseHAT

4. Open your data source (e.g., SenseHAT)

5. Select Link variable (on the right side of a
data point)

6. A view will open pointing to the current data
point

27 | Digital Manufacturing - Ex04 - Cloud Computing

6. Click > Change to navigate to your virtual
asset

Raspberry Pi 01
Selected asset

lected

7. In the Change asset dialog, click < Up

Change asset

8. Select your virtual asset
and click Accept

9. Select Link variable for your data point

- You'll only see variables that are compatible in
type and unit

Virtual Raspberry Pi 01
Selected asset

0 of 1 linked

10. Click Accept

This presentation is teaching material of the OST.

ame e nr

emperature a @ Linkvariable
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Virtual Asset

Complete your virtual Asset and the Links

* You should now see that your data point is link with your variable

SenseHAT 1 of 6 Data points linked
Data point Data mapping
Temperature -~ . .
o~ Link variable
| N Raspberry Pi 01 (Mirtual) > Environment » Temperature Go Unlink variable

- With Unlink variable you can remove the link between a data point and a variable

Y
@Raspberr‘g.rPi

* Now, do the mapping for all the other data points S
- Add also the missing aspect E”“"“”WENU“G”

- And extend your type of the virtual asset

\
@ Environment @I‘u‘lntiun

< Temperature : real 2 Pitch : real
O Pressure : real O Rall: real
O Humicty : real O Yaw : real

This presentation is teaching material of the OST.
28 | Digital Manufacturing - Ex04 - Cloud Computing 15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, OST

is only permitted with written permission of the authors.



Virtual Asset

Check if Data Is recelved

On your virtual Asset

1. Select your virtual asset in the Asset
Manager

2. You should see the following in the details

Aspects 7

Name Status

Environment @ Last upda... <

- You can also open a simple time series
visualization of the received data

29 | Digital Manufacturing - Ex04 - Cloud Computing

In the Fleet Manager
1.

a A W D

Open the Fleet Manager @
@
Search for your virtual asset

Fleet Manager

SEIECt your asset MindSphere

Choose Time Series

Select the variable§

Environment

,Intervalvalue:2 )
[ !

f

on the right side .. |
that you wantto . J\l/w

see the data from I\M

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T
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Machine Data in the Cloud

Let's have some Fun with real Data

TRy Tevenrens
Ro.g
Iheeaunting

This presentation is teaching material of the OST.
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Machine Data in the Cloud

The Scenario

* Your Raspberry Pi is actually a mock
machine

£
3
K

- It contains data of real production cycles
collected on a Krauss Maffei PX 120-038

- When it has power and configured, it will send
data between 07:30 and 20:30 every day

« With the next steps, you'll prepare your
Raspberry Pi and MindSphere to send and
receive this data

- This is a preparation for the next exercise

- In the next exercise, there will be another * Your Raspberry Pi » Other Raspberry Pi
Raspberry Pi that will send more data of the » Sending 2 Data Points - Sending 20+ Data Points
same production cycle to get the full scenario

This presentation is teaching material of the OST.
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Machine Data in the Cloud

Create your physical Asset

* Your Raspberry Pi is prepared to send real
machine data to the cloud

RaspheryPi KraussMaffei : MindConnectLib

* In this part of the exercise, you'll complete :
what's needed so the data from your |
Raspberry Pi reaches MindSphere —

« First, define a physical asset according to the

definition on the right side on MindSphere I
1
* Data pOintS are @I‘u‘lachineTemperatures
MIdHt20mA1TmpAct (°C) O MAH20mA1 TpAct: real
m Mg Crea

MIdHt20mA2TmpAct (°C)

This presentation is teaching material of the OST.
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Machine Data in the Cloud

Create your virtual Asset

* We have already prepared the aspects and
types for your virtual asset

RaspberryPi KraussMaffei Mvirtual) . GenericlnjectionMoldingMachine

L4
,Wpe a\(ead\J @GEnericInjectitml'u'lnldingl'u'lachine
)(\S\S
e \
1
@ Temperatures

O MidHt20mA1 Tmphct © real
O MlidHt20mA2Tmpbct © real

33 | Digital Manufacturing - Ex04 - Cloud Computing

1. Create a new virtual asset, using the type
GenericlnjectionMoldingMachine

- We've already prepared the type containing the
aspect with the two variables

- You just have to use this type
2. Link the data points of your physical asset

with the variables of your newly create
virtual asset

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T

is only permitted with written permission of the authors.



Machine Data in the Cloud

Prepare your Raspberry Pi

* Your Raspberry Pi comes prepared with real 1. Define your data points in the Configure
machine data MindSphere node

Don't change the names, just assign the data

e Switch to the Machine flow o
point ids

+~ const dataPoints = {
MldHt28mAlTmpAct: ™"
MldHt2@mA2 TmpAct: L

* Here, you'll find a quite complex logic

It basically reads machine data from a list of
files

flow.set("dataPoints™, dataPoints)

(s D N o T O W [ A QS

recurn msg,

And sends it to MindSphere

Every file represents a full production cycle 2. Get the MindConnect node to work

_ Enter your shared secret
» Feel free to check the logic

But you don't have to change anything

Just the two points on the right side

This presentation is teaching material of the OST.
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Machine Data in the Cloud

Test your Work with the Fleet Manager

1. Open the Fleet Manager

TimeSeries x‘ aF

Sep 232020 744 am
uTc V]l ¢ |U|Sep232-:|2:>844am| i l

ET Clear G Refresh

2. Check if you receive data =B Flof v -

(interval unit: minute , Interval value:2_) Available variables

R
375 Temperatures

hd It may take a Whlle Untll yOU \/ MIdHt20m AT TrpAct
See data pOIntS / \ MIdHt20mA2TmpAct

34+

328
09/23/2020 09/23/2020 09/23/2020 09/23/2020 09/23/2020
9:45:00 AM 10:00:00 AM 10:15:00 AM 10:30:00 AM 10:44:00 AM

O MIdHt20mA1 TmpAct == MIdHt20mA2TmphAct

is only permitted with written permission of the authors.

This presentation is teaching material of the OST.
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Edge2Web

Data Viz made easy, well, kinda...

Edge2Web

This presentation is teaching material of the OST.
36 | Digital Manufacturing - Ex04 - Cloud Computing 15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, OST

is only permitted with written permission of the authors.



Edge2Web

What is Edge2Web

 https://hsr.eul.mindsphere.io

« Asimple way to
- Visualize data

- Build your own dashboard ¢

* |t offers building blocks to define your logic

_ _ Edge2Web Director FS
- But is JavaScript-based and can run custom edgeoper

code

* It's integrated into the Siemens MindSphere

This presentation is teaching material of the OST.
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Edge2Web

Overview

Data Lake

(& ::%.2:7 MindSphere *::: B,

Asset ID: 123456789 D E—
Aspect: Aspect 1 ]
Variable: Variable 1 ]
Variable 2
-
-
L
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&

Edge2Web

Des'gner N [est » Runtime
=1
Path 1 [N:::]
Parallel Get Value for Map Resul Join Display or return
DatenModell /... Componen result
BBy
Path 2 . L
GetValuefor  Map Resul
DatenModell .. Componen

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.
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Edge2Web

The Asset Management

« A simple visualization of your asset

Edge2Web Director MindSphere =

Browse and Select Asset Dynamic Aspects v

Waiting for required fields: assetld
Create Asset Search by assetld

Show Asset

Q, Filter Assets...

Engel Dashboard
Dev: SubTenant Dewv Asset for hsr tenant >

Edu: SubTenant Edu Asset for hsr tenant >
KM Dashboard

IBA_Arburg_virtual
SH rviewDash ibaPDA_Arburg: Verbindung zwischen ibaPDA und Mindsphere fir die Datenaufzeichnung der Arburg SGM

board Smart Factory: SubTenant Smart Factory Asset for hsr tenant >

I v p—— .

Waiting for required fields: assetld

Waiting for required fields: assetld

<

Files

This presentation is teaching material of the OST.
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Edge2Web

.
Using the Asset Management

1. Navigate to your Asset Q s

Edu OST-R) - WING - -
2. Click Show Asset to see details

Raspberry Pi 01 (Virtual)

- You can navigate back with Return to Browse

Browse and Select Asset Dynamic Aspects

Name: Temperatures (hsr.InjectionMolding_Temp) Value time: 9/28/2020 5:04:49 PM
IID: |:I|:3581cecedh4062b678b17bb40647e8|hsr.G ericinjectionMoldingMachine) Description:
Subtenant: Edu - 2fa501c7c237a596482f39a9da6f6282
Name Unit Value
Parent:
MIdH:20mA1I TmpA DOUBLE
Name: |Raspberry Pi 01 - KraussMaffei (Virtual) redmATTmpAct
MIdH:20mA2TmpAct °C DOUBLE 338

Description:

[

Your

. Ass

e Needeq ; to tS ’d l‘hat is
City: t

State, Zip: : | |

Gps: Lat:| [ Long: | |

I p— .

This presentation is teaching material of the OST.
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Edge2Web

How to switch between Views
1. Click on Edge2Web Director

Edge2Web Director

- A detail view will open =
Edge2Web Director

2. Click on the view you want to open

——-—_—_-~
—

- The default is Runtime - N
\ Admin
\ Design
‘\ Flow Server
N Runtime

\—_—‘>

Support
i Documentation
i) Release Notes

@ Terms of Service

& EdgeZWeb

This presentation is teaching material of the OST.
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Edge2Web

The two relevant Views for you

Design

Edge2Web Director

# Home
) e
K- N EEH
Project: | All~ ‘F ter List. ‘ Project~ | |4
Daniel Page Draft_SH
- No Project - -- No Project -
Page | 8/29/2019, 1:09:37 PM Flow | 8/3/2020, 8:48:44 AM
Header Banner with Links Umschaltdruck
BA_SH
Flow | 7/29/2018, 11:27:25 AM | Flow | 8/26/2020, 4:41:24 PM

42 I Digital Manufacturing - Ex04 - Cloud Computing

« Used to create all your components

Runtime
Use

d to view your dashboards

Edge2Web Director

Asset

Management Rapperswil

10.9
E2W Demo - Temperature

DigitalLab

a8 <o
Engel Dashboard m
(= ] =
v =}

KM Dashboard

83
SH_overviewDash Humidity
board
a0 60
o
V5 Engel E- v 4
motion 170-80TL
o
o (=]
=]
V6 Engel E-
motion 170-80TL 1020.0
Pressure
1.000

This presentation is teaching material of the OST.

15. November 2021 Publication or forwarding (PDF, Video, ...), even in part,
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Edge2Web

The two relevant Types for you

Page Flow
« Defines the layout « Get data from an asset
* Is your dashboard « Can manipulate data

 Defines how data is visualized

« Can also be as simple as a heading

Flow \j - Contains no actual logic

Page

Connection

Theme

Language Bundle

This presentation is teaching material of the OST.
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Edge2Web —

Naming Patterns II\/IPQRTANT

« Names must be unique through the whole application
« And you cannot change the name after your page/flow was created —

» Please use the following naming patterns

Project Page & Flow
« Edu_OST-HS21 [Lastname][Firsthame] « Edu_OST-HS21 [Nr] [Name]
E.g. Edu_OST-HS21 DoeJohnny - Nr = The number of your Raspberry Pi

Name = The name of your component

— You are free in choosing the name

* Please follow these patterns, otherwise you might run into naming conflicts
« And you make our work easier when we have to clean up

This presentation is teaching material of the OST.
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Create a Dashboard
Getting started

Edge2Web Director for MindSphere

MindSphere

odell
Siemens Schweiz AG

v ono Te... Roger Hepp Betriehstu 2 G156 [}
= e Betieh bs servce o
Realtime Balloo
46.4 °C 1185 W 0.4 A 0.2 NM 7200 REM
Historic Dashbo. 42 . I \
s ™~ \ 400 50 2
a ._: | S i " \ Q?’ 7 Qf’ ¥ f._.pl:' oaa
47 f g, s ] . i -
) ‘e { TN | N &5
Realtime Dashb... e ! . |/ %
45
T 1 -
2018-1M130758 208113 0802 20181113 0805 2018-11-13 08:08 20781113 0812 - ] - =l - =4 - W
: g v & Z
BT PoC_Sprinkle... W MatorTemperatur

o . . This presentation is teaching material of the OST.
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Create a Dashboard

A new Dashboard

1. Create a new Page

2. Use a project name with the following
pattern

- Edu_OST-HS21 [Lastname][Firstname]
- e.g. Edu_OST-HS21 DoeJohnny

- Please always use this for all your components
in E2W

3. Define a name for your dashboard

4. Choose a layout at your discretion

- At the end, you need to show 6 tiles

46 | Digital Manufacturing - Ex04 - Cloud Computing

New: Page

Select or Enter Project Name:

Edu_

Name;

15. November 2021

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.

OOST



Create a Dashboard

The new Dashboard oroperties 3“ ; Page
Toolbar Compo

#A Home | gbEdu > ’
L4 D& ¥ O Page Properties ¢

Project:

Edu_

MName:
Click here to add component v

Edu_

Menu Label:
Edu_
Display in Menu: D

Click here to add component Click here to add component Click here to add component
lcon:

ﬁ fz-dazhboard

Description:

Le\youtlDatShbOard

Field Usage Data Type Initialize

This presentation is teaching material of the OST.
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Create a Dashboard

The Toolbar

Show/hide properties

Customize layout
Save changes ( /\
\ v

# Home *

Test page/flow

@
Y X 9O

3

Save as new page/flow Change layout

o . . This presentation is teaching material of the OST.
Digital Manufacturing - Ex04 - Cloud Computing 15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, OST

is only permitted with written permission of the authors.



49

Create a Dashboard

Make it visible in the Runtime View

1.

> W D

Enter the label that should be shown /\

Set the checkbox to Display in Menu
Save the changes

Switch to the Runtime

Your dashboard should be

listed here

Asset

Management

E2W Demo -
DigitalLab

Engel Dashboard

KM Dashboard

Digital Manufacturing - Ex04 - Cloud Computing

Page Properties

Project

Edu_

Mame:

Menu Label:

Display in Menu: on |.-'-'-.|| Devices ~ [ Order:| 700

15. November 2021

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.
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Create a Dashboard

Add a Heading

1. Switch to the Design view

2. Select your project in the dropdown
3. Add a new Flow

4. Enter a name

5. Click Ok

- A new tab will be opened

6. Selectthe End node

- The Properties view will change and show you
an editor

« Move on to the next slide

Digital Manufacturing - Ex04 - Cloud Computing

# Home 4 x

@
tart ’ - O

|
|
\

Template Preview \

@ @~ B I U A-Ti~ 8V gq- =+ =+ =+ - =

5 ¢

Mock KraussMaffei

15. November 2021

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.
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Create a Dashboard

Editor

Switc * You are completely free in defining your
h betWeen edit heading

- The tools should be self explanatory

* You can get the heading from the previous slide

® @ B I U A-T- 6 -=2- =-z=- - = by applying the following steps
© @ ™ D C 1. Create a table with a single cell - - =B
2. Click into the cell to open the
context menu O
3. Choose a background color
il
1 4. Enter the text H & =« ll~ £~
5. Format the text as O« & (- =v 7«
bold, centered, white pr——
and change the size E==]
Structure/Preview of your Visualization — You can also change the type to Heading 1 if you want

6. Save your changes

This presentation is teaching material of the OST.
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Create a Dashboard

Tag your Flows

 To find your components easier later, you can ° @

set tags on your flows
Start] End

* You can do this with the following steps

1. Select the Start node

Tags:

2. Click into the Tags filed in the properties view

Header =
3. Select an existing tag or enter a new one

Browse

Bundle

Description

Enge

Event

Exce

File

Files

Gauge

Geo Markers

Headles=

This presentation is teaching material of the OST.
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Create a Dashboard

Add a Component to your Page
1. Switch back to your dashboard ulizlollela
2. Click on the cell you want /\ PIPYIEN=NE
to add your heading to Q| ™| 8
Click here to add component o (o] (=
3.  Amenu will open where you can add a new 2= :
component or select an existing one r ez
- If you have tagged your flow, you can open the =
tag from the menu and look for your flow
. Otherwise, you can go to All Components and i'

search for your flow

|
fii]
H
&
N
(v]

4. Drag & drop your component to the cell you
want to have it

Mock KraussMaffei

5 = S ave yo u r C h an g eS Click here to add component Click here to add component Click here to add component

This presentation is teaching material of the OST.
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Visualize the Temperature

Let's turn up the Heat!

W\

]

o A |
.

";‘ L 47" rh

This presentation is teaching material of the OST.
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Visualize the Temperature

Create the Flow

* In this step, you'll visualize a single value
1. Create a new flow
2. Click on the Start step

3. Click on Append Step ®|to insert a new step

- An orange step will be added in between the Start and End steps
4. In the properties view, change the name to something meaningful (e.g. Get Temperature)
5. Change the Step Type to Call
6. Select MS3CurrentValuelnternal$ as Flow

» Go to the next slide

This presentation is teaching material of the OST.
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Visualize the Temperature

Add Parameters to your Flow

 You see that the selected flow expects some 1.

Input parameters and will return some results

2.
Flow:
MS3CurrentValuelnternal$
Description: This headless flow processes a reques 3 .
(or within 3 seconds of current time) is specifie
uses a range from option intervalToCheck to ge
Input: assetld, aspect, variable, endTime, ocptions
Output: componentValue, imeseriesResult
4.

* You now have to define these variables in
our flow so you can provide their values to
the flow

Select the Start node

Fields: | +

Select the + next to Fields

Field

A new entry gets populated

Name the field assetld, change the usage
to Input and select the checkbox to mark it
as required

Repeat the previous steps for the following
fields as well

aspect (Input, String, required)
variable (Input, String, required)
options (Input, Object)

result (Temp, Number)

This presentation is teaching material of the OST.
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Visualize the Temperature

The Flow Parameters

* Your fields should now look like

Fields: +

Field Usage Data Type
i assetld Input ~ String A
i aspect Input ~ String A
i variable Input ~ String ~
i options L1 input A Object A
i result Temp ~ Number A

is only permitted with written permission of the authors.

This presentation is teaching material of the OST.
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Visualize the Temperature

Set default Options

1. Click on the ... to open the options dialog

i options [ Input ~ Object A

2. Inthe dialog, define the following object

- Ensure that you select Expression on the top

Expression (Using JavaScript Syntax) Flelds:| +
Field Usage Data Type Initialize
¥ assetld Input ~ String ~
) ¥ aspect Input ~ string ~
intervalToCheck: 60000 o :
i variable Input ~ String A
‘ i options O input ~ Object A { intervalToCheck: 60000}

# result Temp ~ Number ~

3. Close the dialog

- You should see your defined object in the Initialize column

This presentation is teaching material of the OST.
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Visualize the Temperature

Configure the Call Step

1. Selectthe Call step you added previously
2. Click the + next to Inputs

3. Define the mappings as follows

Inputs:| +

= | Field ~ assetld ~ String assetld (| =

= | Field ~ aspect v String aspect v ([

i | Field ~ wariable v * String variable - (L

i | Field ~ options ~ Object options v |L*

- On the left-hand side are your input parameters
you defined in the previous step

- On the right-hand side are the input parameters
the Flow of the Call step expects

Digital Manufacturing - Ex04 - Cloud Computing

Click on the + next to Outputs

Define the mappings as follows

Outputs: | -

#| Field ~ componentyalue ~ Number result |

On the left-hand side are the output variables of
the Call step

On the right-hand side are your fields you
specified in the previous step

* Note on options

The object we defined in the previous step defines
that the value returned by the Call step must be
within an interval of the last 60 seconds

Otherwise, the returned value will be empty

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T
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Visualize the Temperature

Defining the Visualization

1. Selectthe End step
Add a table with 3 rows
Select the first row
Enter Current value of

Click on Insert Field

o o A~ DN

Select variable

- Adialog will open
7. Change Display As to Text

8. Close the dialog

60 | Digital Manufacturing - Ex04 - Cloud Computing

Current value of |abevariable

Template
mplat
2
@&~ @~
assetld
aspect
variable
options I
result
Field: variable
Text v” Plain Text ~

Display As:

15. November 2021

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part,
is only permitted with written permission of the authors.
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Visualize the Temperature
Display Options

Visualize the current Temperature

Field: result v
Display As: Gauge vH Power Gauge v‘
1. Select the second row
Background color: transparent
2. Add Insert Field with result Dismecer [200 |
Height: ‘125 ‘
3. Configure the field as shown on the right e [200 |
- If you specify multiple colors, you always have to Masimum Value: (g0 |
define thresholds where the colors should change Minimum Value: [0 |
] Threshelds: 30,40
- As a consequence, you have to define one I ‘

threshold less that your number of colors Cororcr IR

#0088ce,#3f9c35,#cc0000

4. Your Template should look like the following

Current value of |abwariahle
M result I

This presentation is teaching material of the OST.
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Visualize the Temperature

Showing the current Temperature

1.

2.

Select the last row

Add Insert Field with result, again Field: result .
| Display As: ‘ Text v” Plain Text~
The value should be shown as Text
Change the Type to Number, and change the f
Type Format and Unit to the appropriate format Enter sample
Unit: oC

Your control should now look like the following

Current value of |nbwariable

abe result

62 | Digital Manufacturing - Ex04 - Cloud Computing

previeW - N

Current value of variable
20 40

m
N =3

1005.00 °C

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, OS T
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Visualize the Temperature

Adding Temperature to the Dashboard

1. Add your flow to a cell

Current value of variable
20 40

n Click here to add component
] s

1005.00 *C

2. Open the Properties view (if not already
opened on the right-side of your screen)

3. Select your component

- The Page Properties become Cell Properties

63 | Digital Manufacturing - Ex04 - Cloud Computing

4.

7.

Change the Component Inputs of assetld,
aspect and variable from Component to
Cell

Doing this, we can configure the flow
individually

Set the assetld to the id of your asset that
receives the temperature data from the
Raspberry Pi

Set the aspect to Temperatures, since this
IS the name of the used aspect

Set the variable to MIdHt20mA1TmpAct

» Go to the next slide

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T

is only permitted with written permission of the authors.



Visualize the Temperature

Test your Dashboard

 Your cell should be configured like the
following

Component Inputs:

Field Source Imitial Value

aszetld Cel e

aspect Cel R Temperatures

variable Cel » | [ | MIdHt20mA1 TmpAct
aptions Component o [ intervalToCheck: 6000

1. Switch to the Page Properties back

2. Set a Refresh Timer

Refresh:

Timer v | 10 eiils

64 | Digital Manufacturing - Ex04 - Cloud Computing

3. Save your changes

4. Test your dashboard by clicking
Test Page © in the toolbar

- A new tab will open, showing a preview of your
dashboard

® O 8 ¢

Mock KraussMaffei

Current value of MIdHt20mA1TmpAct
10 40

-20
; 0
N

08

35.00°C

« Congratulations, you are able to visualize
data in Edge2Web that was sent from your
Raspberry Pi to the Cloud

This presentation is teaching material of the OST.

Publication or forwarding (PDF, Video, ...), even in part, O S T
is only permitted with written permission of the authors.
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Visualize the Temperature

Reuse your Component

* In the previous step, you just configure the
component to read a specific variable of your
asset

* Now, use the same component, but for the
other temperature your Raspberry Pi is
sending

Component Inputs:

Field Source Initial Value

asseri cel o] | e
aspect Cell R Temperatures

variable Cell ~ ||| MIdHE20mA2TmpAct

options Component L [ intervalToCheck: 6000

65 | Digital Manufacturing - Ex04 - Cloud Computing

* Your dashboard now might look like

#Q
Mock KraussMaffei
Current value of @
variable

20 40

m
(=]
3 @

1005.00 °C

Current value of

variable

Click here to add component

1005.00°C

* It's up to you where you want to position the
other temperature gauge

« When you test your dashboard, the values
should change over time

This presentation is teaching material of the OST.
Publication or forwarding (PDF, Video, ...), even in part, O S T
is only permitted with written permission of the authors.
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Visualize the Temperature

Create a new Flow for the Time Series

* In the previous example, you just visualized a * Note that you should change the type of
single value the initialization value of endTime to
Expression

« Now, you are going to show the history to
see the changes over time

Expression (Using JavaScript Syntax)

Date.now()
Fields: | +
1_ Crea‘te a new FIOW Field Usage Data Type Initialize
# assetld Input ~ String - w ||| & W
2. Define the fields as follows input ~ String A RIEC
ariables Input ~ String ~ 2w
hiszan L] Input ~ MNumber = 30 & w
endTime L Input ~ Number ~ Date.nov . ||| 2| W
| startTime Temp ~ Number ~ RO
& result Temp ~ Time Series Chart . & w

This presentation is teaching material of the OST.
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Visualize the Temperature

Calculate the Start Time
1. Add a new step to the flow

2. Define its Step Type as Assign

- Assign is a generic step that you can use to
execute JavaScript

3. Open the editor for the logic

£ | Constant ~

A

4. Change the type to JavaScript Function

5. Enter the following code

Javascript Function

function{context, data) {

var duration = data.history * 68886,

return data.endTime - duration;

67 | Digital Manufacturing - Ex04 - Cloud Computing

6. Close the editor

7. Assign the value to the startTime field

Assignment: | +

| JavaScript ~ | var duration = o Mumber startTime ~ |
W
data.history * 60000; p

« We assume that the history is provided in
minutes (default is 30)

* Since we need microseconds, we calculate
the duration and subtract it from the end time

This presentation is teaching material of the OST.
15. November 2021 Publication or forwarding (PDF, Video, ...), even in part, O S T
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Visualize the Temperatures

Get the Time Series
1. Add anew step

2. Change its Step Type to Call

3. Configure it as shown on the right

- You are free to choose another Name

4. Your flow should now look like the one
below

O ®

Start Define Start [#1]] End

68 I Digital Manufacturing - Ex04 - Cloud Computing

Properties

Name:

Call O5THiFreqTimeSeries

Step Type:

Call

Flow:

O5THiFregTimeSeries

v| o

Description:

Output: result

Input: assetld, aspect, variables, startTime, endTime, agglnterval, dataFreg

Inputs: | +

| Field ~ assetld | String assetld il
Z| Field v || aspect v String aspect [ ®
% Field v || warizbles v String varizbles ||
£ | Field « startTime v = Number startTime |
Z| Field ~ || endTime v = Number endTime odl
| Constant ~ 1 -+ Mumber agglnterval ||

o
Outputs: | -
Z| Field v || resul v Object result ||

» Advanced Options
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Visualize the Temperature

Remarks: OSTHiFregTimeSeries

« Please note: OSTHiFreqTimeSeries is an

experimental implementation

Description:

- The algorithm might not work properly in every

Qutput: result

Input: assetld, aspect, variables

, startTime, endTime, agglnterval, data

Freg

scenario -
i | Field v assetld v String assetld w
« The given time series algorithm cannot T — S E R p— §
handle data with a frequency of 100 Hz = [Fietd ~ || vrieble P g | verieos .
. . Field ~ startlime v Number startlime v
- Thus, we implemented our own algorithm to ——— = S -
collect and aggregate this data = e 'l
onstant ~ umber AggInten'a b
- Use agglnterval to define how many values <
should be aggregated Ouur=1g
£ | Field v result v Object result “

— The value’s unit is in s (seconds)
e.g. agginterval = 1 means 100 data points get
reduced to 1 data point

> Advanced Options
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Visualize the Temperature

Define the Visualization of the Time Series

« We'll keep it pretty simple for this one
1. Select the End node

2. Call Insert Field for result
- For this example, we just keep the defaults

- But feel free to change them as you want

Template Preview
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Tem |3Iate Preview
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Visualize the Temperature

Extend your Dashboard with the Time Series

1. Switch to your dashboard Component Inputs:

Field Source Initial Value
2. Add the newly created component p“t ! e
aspec Cell ~| || Temperatures
i selialyles e v dHt20mA1TmpAct, MA2TmpAC
3. Conflgure the Componentto ShOWtWO o Cell MIdHt20mA1TmpAct, MIdHt20mA2TmpAct
Istor Component ¥ || 30
temperatures used before . .
omponent v Date.now()
Current value of variable 2007 ;_!-'\ = Current value of variable
20 40 180 y \ 20 40

Figh-l

-20
ao
P
08

160 1N

/ ° %
140 \
120, \\

100 \
/ 1

| |
1005.00 °C 80 | I,-" | 1005.00 °C

. \

20 oaaa) s

u |
372007 182812017 18: 2712017 182201 T 12:27/2017 18:28

B Temperature
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Digital Manufacturing

Today's Objectives

v Create physical and virtual Assets
v/Send Sensor Data to the Cloud
v'Receive Machine Data on your Asset

v/ Create a Dashboard for your Mock Machine
(Raspberry Pi)

\/Visualize the Temperatures

\/Layout your Tiles

Digital Manufacturing - Ex04 - Cloud Computing
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