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MindApps

Powerful industry applications
and digital services for asset
transparency and analytical insights

MindSphere

Open Platform as a Service (PaaS) for
scalable, global IoT connectivity and
application development

MindConnect

Secure plug and play connection of
Siemens and third-party products
and equipment




Our workshop journey SIEMENS
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Apply automatic Added
Anomaly Detection value
solution
Analyze data and extract

information . (‘
L i o normal dat:

Collect and
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Solution development steps



Let’s study a real working system (*) SIEMENS

Il/\g,ov\uf\ty for Ufa
Season
Location
Limit switch

Intervention of cooling system

Mechanical and thermal characteristics
Working time
Working condition

What affects a system temperature trend ?

(*) simplified mechanical and thermal models are used in the example
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Do data speak ? SIEMENS
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Do data speak ? SIEMENS
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Working day trend — up & down
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Do data speak ? SIEMENS

Ilf\g,ehuffy‘foru'[e
32.46 ] ] ] R
Cooling system in action
Y 16.67
Switch-on /
Various intensity levels
\ Ambient cool-down
0.88
22. Mar 04:00 08:00 12:00 16:00 20:00 23.
— Temperature
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Let’s monitoring with MindSphere MindConnect SIEMENS
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mindsphere.io

https.//www.dex.siemens.com/mindsphere/MindConnect
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& Asset Manager X + -

< C O @ https://csitalia-assetmanager.eul.mindsphere.io/asset-type/core.basicasset?selected=csitalia. ACME_Cooler_ModelX Q Y e :

2 App M Postainarrivo-an.. P Google Calendar-1.. ¢ Il mio Drive - Googl.. (@ WhatsApp a Google Maps B CNC Shopfloor Ma... B Announcement: So... B 020 Reports B OMS »

et Asset Manager MindSphere

@ BasicAsset

core.basicasset > csitalia.,ACME_Cooler_ModelX # Edit  (® Add derived type [ Delete
fesets © create type
_ ACME_Cooler ModelX

N ac % 2 Aspects

Types

o9 ACME_Cooler_ModelX @ Ve csitalia. ACME_Cooler_ ModelX ACME_Cooler_ ModelX Type of cooler ModelX by ACME

csitalia. ACME_Cooler_ModelX E D Name Description

Aspects Type of cooler ModelX by ACME l

DoughtMachine .
csitalia.DoughtMachine Variables
No variables entered yet

RisingMachine

csitalia.RisingMachine

Aspects
Name Aspect Category
~  ACME_Cooler Dynamic csitalia. ACME_Cooler_Dynamic Dynamic Defined
Name Data type Unit Max. length Value
Temperature DOUBLE °C - -

> ACME_Cooler_Static csitalia. ACME_Cooler_Static Static Defined



MindSphere: unlimited connectivity SIEMENS
Il«\?ev\uf\ly«foru'[e

A Asset Manager MindSphere
@ csitalia csitalia > ACME-COOLING-SYSTEMS 2 Edit @ Add child asset
Assets
e ACME-COOLING-SYSTEMS
@« Filter ¢ Back
Types
e ACME-COOLING-SYSTEMS @ 'N core.basicsuhtrnont e
Aspects SubTenant ACME-COOLING-SYSTEMS Asset for csitalia SV-L1CF6481 @ Offline © Onboarded €3 V03.03.00.03b002 33
uID Connection Status Onboarding Status Firmware N
deleted FoodBeverage SubTenant ACME-COOLING-SYSTEN
® -
SubTenant FoodBeverage Asset for csitalia tenant New Datapoint
deleted Softeam _ Name ‘ Temperature
SubTenant Softeam Asset for csitalia tenant ~ .
Description ‘ Inside motor temperature
uni B
) Type i
it Health Status P ‘ int
- Datapoint Address ‘ DB710.DBINT12
/]
[ ] On Data Change
L
L
un

Pa
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@ Fleet Manager X +
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Fleet Manager MindSphere

ACME-Cooler-ModelX-SNOO1

O <

Mar 19 2019 12:41
Y- 4 Browser (+01:00) v [[© || < | 8| yar202019 1241 pm |
csitalia. ACME_Cooler_ModelX - -
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SIEMENS
lngenuity for tife

STEP 1: CONNECT

STEP 2: CONFIGURE

MindSphere enables customers to get connected quickly




Let’s analyzing with MindSphere Visual Explorer SIEMENS
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Draft_March %

File Data Worksheet Dashboard Analysis Map Format Help csitalia_andrea.gozzi@siemens.com v

E | 8 & W & 0 5 Y- gt 4 B g | B = Show Me
Data Analytics <  ~ Pages iii Columns EHOUR(_time)
[fa ACME_Cooler_Model... ‘= Rows ACME_Cooler Dynam... I Delta_Temp. [

~ Filters
S F1 ACME_Cooler_Dynamic_...
Dimensions v 1€ B |
£ _time LA S 2.79 34.28
. . .
abc  ACME_Cooler_Static_A...  All ~ L 30 ’}/\ /\ A Delta_Temp.
abc  ACME_Cooler_Static_A... : g /‘V\
~/ Line v < /\ o i
Abc  Asset Id 2 Coan 1 516
- E 20 . L
# 1D & g
: =
abc  Measure Names Color Size Label Ql
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- o) ~~ § N/ ~J
Detail | Tooltip Path w
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® <

ACME_Cooler_Dyna...  ~/ A " A AA A N «

Delta_Temp. A ~

N
—

P.

Measures

il ACME_Cooler_Dynamic...

Delta_Temp. -5
4 Number of Records v

4 Measure Values an

(]

Delta_Tem

Mar 1 Mar 2 Mar 3 Mar 4 Mar 5

Hour of _time [March 2018]

Sheetl B Dashboardl [IJ Storyl Sheet2 [ Dashboard2 [4 H. O



Visual Explorer MindSphere
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Home » Subtenants » ACME-COOLING-SYSTEMS » Draft_March » Story 1 Ej'] A
ﬁ%. Refresh m View: Original /° Edit 0% Share @ Download Cj Comments [IZI] Full Screen
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Visual Explorer

File Data Worksheet

& .

Generic Desktop (1366 x 768)
Desktop Browser (1000 x 8...
Full Screen (1024 x 768)
Laptop Browser (800 x 600)
Web Page Embedded (800 ...
Blog Embedded (650 x 860)
Small Blog Embedded (420 ...
Column (550 x 1000)
EPQD Story (1016 x 964)
@ms Letter Portrait (850 x 1100)
Letter Landscape (1100 x 8...
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Visual Explorer X Workbook: Draft_ March X Modifica pagina « MindSphere|V. X Report powered by MindSphere X + - X
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Smart notification SIEMENS
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» ACME-COOLING-SYSTEMS » Draft_ March » Dashboard 1 77 81

|€ Revert E:'? Refresh E:I Pause *[il] View: Original Jl Alert " Edit o Share [} Download [J Comments

Create Alert X nic_..
34.28

Sheet 1
- Send email if
'ACME_Cooler_Dynamic_ACME_Cooler_Dynamic_Temperature'

IS:

L

Q
co
n

Condition Threshold
Above v 21

Condition currently true

: |

20
Data alert - Dashboard 1
When the condition is true, send email:
10 Daily at most v
N
\J Recipients
0 service@acme.com

ACME_Cooler_Dynamic_ACME_Cooler_Dynamic_Tempera.



Smart notification SIEMENS
Iug&c«uc\‘y{::r(ifa

\CME_CI::- oler_Dynamic_AC..

( Delta_Temp.

30 *[i1] View: Original | £\ Alert " Edit o Share [} Download [J Comments
L
Create Alert X nic_..
20
34.28
Send email if
'ACME_Cooler_Dynamic_ACME_Cooler_Dynamic_Temperature'
10 b is:
3.16
Condition Threshold
0 ®
’ Above v 21

Condition currently true

A A \ ] Subject
Data alert - Dashboard 1
o/\R

[j When the condition is true, send email:
Daily at most v
Recipients
_101 /

service@acme.com

Rl = 1 7 ARA EAd=w 9 7 TR A
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TABLEAU® ON

Data Data

Exploration Transformation Analysis Results

Visual Explorer based on Tableau

MindSphere enables customers to easily analyze data and publish results



Let’s develop with MindSphere Visual Flow Creator SIEMENS

% MindSphere

@ Visual Flow Creator

N 6/7/2018, 5:11:01 PM  node: 275eae6e.a140b2
v mindsphere out

msg.payload: Object

~object
) send email "
T » coord: object
£
(Jcreate event

-0

~ mindsphere in

» weather: array[1]

[ sssmrramemean 1.
'v\lﬂoatmr?monlx % base: "stations"

» main: object

visibility: 16093

)|~ Weather Data Ingest tJ’— http request \.é json }f

Ed J
0 Total duration: 22.9ms

= ) Sdid 565
function wind: object
» clouds: object

dt: 1528414500

vsys: object
wf‘.w read events l]ﬁ type: 1
4 id: 293
‘T‘ generate ¢ message: 0.002
— country: "US"
‘%\ read Il‘ sunrise: 1528460289
| timeseries | ‘. sunset: 1528511813
id: 5308655
v analytics

name: “Phoenix"

~ cod: 200
e
(0] extranolate (1~ ¢

Waiting for techmiot.eul.mindsphere.io... =||O]|+
|

Ilz\g,a«uf\ty for Ufa

.. a  ' 1.'",".', ""'

000000

NSz MindSphere 22022 e o

mindsphere.io

https://www.dex.siemens.com/mindsphere/applications/Visual-Flow-Creator
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@ Visual Flow Creator X E Anomaly Detection Service - Dev X +
< C (0 @& https//developer.mindsphere.io/apis/analytics-anomalydetection/api-anomalydetection-overview.html X ¢
X App M Postain arrivo - an... Google Calendar - ... ¢ |l mio Drive - Googl... (® WhatsApp a Google Maps E CNC Shopfloor Ma... B Announcement: So... E 020 Reports E OMS »
SIEMENS ,
: . How It Works Demo Partner Developer Documentation Events Store Request Acces
lhymw(y{or&{z
Overview  Concepts How Tos  Cloud Foundry  APIs & Services Resources License A Community Search
APIs & Services Basics On this Page
Index /T\ sters (0]
| __—
Agent Management Service . — P /// / |-
: . 0,0 \ # /
Anomaly Detection Service ~ o | © ; | )
\ ../ / / ¢
; ] &
Overview \\- / ’ e normal data
X / 6 \ /’/ //
Basics v ... ® / / ® noise
5] 4 —9
® - . v
APls & References v \®e / a@®
’ _" . = ° ..’:‘ )
Sample Application ~.,.....'-, . \\'O._/
*—>

Asset Management Service v
Data Exchange Service v

Data Flow Engine v

Anomaly Detection Service uses a density-based clustering approach (DBSCAN) to train
modelc for anomalv detection (model trainina) The alaorithm works unsunerviced and




[ wi

<_

: App

ISphere Launchpac +

C 0

@ https://csitalia.eul.mindsphere.io/

M Postainarrivo-an.. BB Google Calendar-1... & Il mio Drive - Googl...

SIEMENS
Mgy piarie

dSphere

Analyze MyPér%ormance Assét i\hér{aéer

4
/—\ J
(£ R\

MindConnect Edge Analytics

here MindSpohere

Visual Explorer Connector

MindSphere
Visual Explorer

® WhatsApp ¥ Google Maps

Q

B 020 Reports

B CNC Shopfloor Ma... B Announcement: So...

H owms

MindSphere E

® / “
® \. wj
@ X «45

here

Fleet Ménaéer Manag-e Mywiaichines

- | &

yphere

Setﬁngs

Usage Trair;sparency

Visual Flow Creator



SIEMENS Visual Flow Creator MindSphere

Save = -
Q - 4 Flow 4 Flow 5 Models-Mgmt Train > | + info debug

v input T

Y all nodes L]

timestamp

catch (O 20/3/2019, 15:10:32.824 node: 209b0b7c.e2d7d4
3e1327d9fdf949a3a9a250440f26474b/ACME_Cooler_Dyna...
link L ] msg: array[239]
read ACME-Cooler-ModelX-SNOO1 b [ object, object, object, object,
http 0 object, object, object, object, object,
msg.payload object -1
inject )] / 40
derive 50
v output

msg.payload 0
O link / B
array map

(0 debug I msg.payload
~  htp http request
~ response
v mindsphere = Method POST v
() send email ¢ Use MindSphere service
[Icreate event @ MindSphere
path /api/anomalydetection/v3/models?epsilon=1.0&
O read events ([
adJ read file () v
v »

B
«

Used compute hours: 0.8/50 |=||O| |+



SIEMENS
lingegie per a vita

Visual Flow Creator

III.L'J

(! -

response

v~ mindsphere

1 send email

[Icreate event

read events [
O read file O
() write file

O list files [
O generate ([

i read |
([ ]

aggregates

] read |
[ I_I

timeseries

write
[
timeseries

subscribe
(]
timeseries ¥

A ¥

ACME-Batch ACME-READ-WRITH

Detect

timestamp

read ACME-Cooler-ModeX-SNOO1

derive /
array map

Flow 1

Flow 2

msg.payload

http request

S
L

Flow 3 Flow 4 > |+

msg.payload

_/-— Ccreate event
switch \

send email

Used compute hours: 0.8 /50 =| O| +



SIEMENS
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III.L'J
response

v~ mindsphere

1 send email

[Icreate event

read events [

d read file

O write file

d list files

O generate

read
aggregate|

read
timeseries

write

timeseries

subscribe
timeseries

B

Visual Flow Creator

v node properties
= 1upIL

% Topic Summary

ACME-Batch ACME-READ-WRITE

timestamp

_dit inject node

read ACME-Cooler-ModeX-SNOO1

J” .dit read timeseries node

Je132 1 avrary4vasavazouaqurZzod 4D/ ACVIE

3e1327d9fdf949a3a9a250440f26474b (ACME-Cooler-ModeX-
SN0O1)

ACME_Cooler_Dynamic

Temperature
¥ Mode Period v
@ Period 1 hour v
@ Offset no offset v
v 4

«

Detect Delete
v~ node properties
¥ Name
% Payload + timestamp
= Topic
derive C Repeat interval
/ every 30
|

Flow 4

minutes

\J

J4it send email node

Delete

~ node properties

¥ Name

¥ Mode No Category v

¥ Recipients service@acme.com

¥ Subject Anomaly Detected

@ Priority High v
iy

1 ${payload}.AssetName
> port labels

Ccreate event

e
\

send email

Used compute hours: 0.8 / 50

O

+



)

< C o0

SIEMENS
lingegins per Lavifa

App ™M Postain arrivo - an...

28 Visual Flow Creator X + — X

@& https://csitalia-visualflowcreator.eu1.mindsphere.io/ui/#flow/3acb1441.0030cc W (2]

H owms »

B3 Google Calendar-1.. ¢ Il mio Drive - Googl.. (@ WhatsApp a Google Maps B CNC Shopfloor Ma... ﬂ Announcement: So... B 020 Reports

Visual Flow Creator

catch

link

Save = -

Flow 2 Flow 3 Flow 4 Check-by-Web-Serv... Models-Mgmt Train +

[GET] Ihttpin/csitalialcheck-asset

http

inject

v output

O link

) debug

(]
function

http

http
response

v mindsphere

) send email

Used compute hours: 0.8/50 = O +

>
«



% Visual Flow Creator X + — X

< C (@ @& https//csitalia-visualflowcreator.eutl.mindsphere.io/ui/#flow/3ach1441.0030cc ~dit http in node e :
i App M Postain arrivo - an... Google Calendar - 1. ¢ Il mio Drive - Googl... (@ WhatsApp B H owms »
Delete Cance m
Visual Flow Creator « node properties sphere [
| ¥ Name |
Q v |41 Flow 2 Flow 3 ; +
o A = Method GET v
catch 0O _
@ Endpoint check-asset
link O I o
[GET] /httpin/csitalia/check-asset | Q@ URL Ihttpin/csitalia/check-asset
http O
inject ()
(]
v output function
O link / \
= % Visual Flow Creator X https://csitalia-visualflowcreator X < B
D debug YOUR HTML OUTPUT ¥ b
_ http C O & httpsy//csitalia-visualflowcreator.eut.mindspherefio/httpin/csitalia/check-asset 0 :
~ response ‘ e
#: App M Postainarrivo - an... Google Calendar - 1. @& Il mio Drive - Googl... WhatsApp ¥ Google Maps »
v mindsphere \SSETIS OK
() send email - ’ v



SIEMENS

[ b\g,ev\ui\ly {or (Xft
Node-RED on
Timeseries o Trend A Anomaly o, Outlier A
(+*Methods) elals Prediction Detection Detection
Use Timeseries W T P Use Anomaly API to Use Outlier Detection
APls to read, write APls to create predictions detect correlation analysis API to detect failures
and edit Timeseries values based on one aspect of two aspects through e.g. Gradient Check
from storage
Agg regated i L . \?.:.,.-f‘-.! 200

Timeseries (M4) - | = | ’
Min/Max Values ‘
Modify Timeseries

MindSphere enables you to easily develop Machine Learning solution




Create your custom MindSphere solution SI EM ENS
Choose from multiple access eptions to a broad selection Dfs:‘zf:r: z:;r:icz:a;\::tra:l::::ennrs for industrial assets to build a MindSphere operating Ihge“u '\? ‘ﬁ r &‘&

& * 1 o8

MindConnect MindAccess Applications & MindServices
Sacurely connect azsets to collect and transfer Get immedists sccesz to MindSphere and components Accslerate your MindSphere joumey with
detta 12 MindSghers spalicatian far MindSghers prafesions! zervices end wrminings
Anatyze 15T data 2 improve busines:
praductiity

== = https://siemens.mindsphere.io/en/store

Explore applications and components

https://documentation.mindsphere.io/

Manitor your assets and analyze their data to pradict futurs events using Minds phere applications and companants.

:. @ % https://developer.mindsphere.io/

Manage MyMachines Product Intelligence Visual Analyzer Visual Explorer >
Futomate insights from producs Vicuslize, anslyze. and shere data scross Builld visualizations and dashboards utilizing
performance data to creats scticnable your ceganization to drive collaborstion and » web-based solution of Tabizau®
inzalligencs insights on your products and processes

S m m m
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