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Introducing

Industrial Edge

An open software platform that
makes shop-floor IT simple,
scalable and manageable.
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Edge Computing introduces IT-mechanisms to the shop-floor to provide local

Provides decentralized
and local data

= acquisition,

= storage,

= analytics and

= transfer
capabilities
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Increases a flexibility
by allowing to deploy

any software fast and
reliably on to

the shop-floor

data processing and -analytics capabilities in the most easiest way

0

~

Reduces complexity
and IT-costs by
providing Edge device
and —application
lifecycle management
functionalities

Reduces infrastructure
costs for data storage
and transfer and allows
secure data handling
within production
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o« Low-Code platform

Build apps faster for cloud,
on-premise or hybrid infrastructure

o« lloT as a service

Centralized compute & storage,
with solutions, apps & services

| Edge Computing

Decentral compute & storage with
device runtime, apps & management

«—| Field/Control

Automation runtime & engineering
connectivity




Industrial loT apps add value to our open IoT ecosystem around MindSphere

and Siemens Industrial Edge

Cloud apps

MindSphere

app with global access to data

-

- |
_—I-

loT gateway
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Edge apps
for local data processing
close to machines

Industrial
Edge app

i @0 @®

4

Edge device

'—h

@
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©

Mobile apps

for fast reactions and with Mobile
. . client a
easy interaction* i

* Mobile Client apps in addition to Cloud or Edge apps
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Performance Insight

SIEMENS

Easy transparency about machinery lngenuity for Life
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Performance Insight is the tool to increase productivity for any machine, line or plant.
Calculate and visualize key performance indicators to detect optimization potentials
worldwide.

Benefits

» Calculate KPIs based on individual formulas to determine machine and plant
performance

» Access machine and plant performance worldwide

» Get the most valuable information for precise decision-making to optimize
machine availability and performance

Features
» Performance overview of machines, lines and the whole plant
» Flexible dashboard configuration with detail views

» Support of different widgets (charts, gauge, bar, Gantt) to visualize machine states
and performance indicators over time

» Choose time period to detect unused performance potential in retro perspective

Industry focus
Cross industry based on flexible dashboard and KPI calculation

DI FA



| Product Overview

Performance Insight = -



Easy transparency about machinery with Performance

Insight

SIEMENSAG  Performance Insight sowered by MindSphere

"3 @ Nuremberg - AutomationForum ~
My Plant
) Energy ? Counter Motors ( OEE Alarm

@ < 1020 OO o

Quality rate - @ Performance Availability
Q o} Q

7'\

55.38 8.66
[ |

41.67

Machine Status

Production Output Conveyor temperature
Q

@ Rectangles (Counter)
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Increase productivity for
machines, line or plant

* Flexible tool for calculating
and visualizing the machine
condition to get additional machine
transparency

Optimize assets by gaining
transparency about OEE, quality and
further KPIs

Generic visualization
enables an integration
of all kind of machines
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Transfer data to information with Performance Insight

() Machine 1 ~

O venewtiachine | @ Using custom dashboard with different

Production output @ < mex BET|>| O widgets to transfer data to information
A over time Product Counter -

Total Production

« (Gauge Widget provides an overview
I about the Quality of your machine
|

-
22:00

LVisual representation l a the Workload was on point.
1

57 1) “Dlangnlnlly,..!

@ Bad_Counter (Counter)

In the heat map the value is
represented as color. > see when

of machine states

T TT T T Tl HIIE U W e [ I o 1 DO I D e T B Additional W|dget typeS like Pie
Chart, Value, Diagram, Gantt are
. - qusity - used to display KPlIs in a way that
- ’ measures can derived immediately.
41,33 r
w3 sea 503 e 8037

Live machine
parameters
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Out of the box analysis with Performance Insight

SEMENS ... SEMEKN s

Detailed information for each widget in

Production ' T the dashboard
over time - Statistic view provides a histogram for
Integrated each parameter including the statistic.
statistics (min, max, average, median, standard
‘ ‘ | deviation and sum)
il I L II. Regression view provides the

possibility to display the data in a x-y
chart including a trend representing

SIEMENS

the plant characteristic.

Trend analysis -
with regression o
curve
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Out of the box OEE monitoring with Performance Insight

M8 ) weedev

> _Factory
)
_Sprint approval
01_Factory
Office
> Production
PV equipment
aggregatelast
> BLR_Notifier
> Factory_Intake
> KHE_Test_PC
MQTT Device simulato...
MQTT Device simulato...
MQTT Device simulato...
> Test Onboarding
Test_sharing
test-mcl
testAsset

> TestService

@) 01_Factory -

% OEE

Selected Analysis

OEE Overview

KPI's

QEE

37.7 ’ ‘ 73.68 ’ 52.63 '

37.7%

Machine State

State over time

Working B

Sub Assets Analysis

Availability 5] Performance

73.68% 52.63%
||| L] [ ||
| | |

Quality

97.22

97.22%

Other KPI's
TEEP

\

29.85% 29.85%

MTTR

O 1h

MTEF

9 2hs47 m... 2 hs 47 mins 59 s...

1 & 3 State Distribution
® Failure A
' Occurrences Duration
-- 7 4:59:58
- Break
Occurrences  Duratio

Working A
Occurrences  Duration

Working B
Occurrences Duration
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With just a view clicks to a holistic
view about the machine or the line
performance

« Analysis capabilities with charts,
statistics or time comparison

Transparency about machine

states for route cause analysis

Time model analysis to visualize
the Performance

SIEMENS




| User management

Performance Insight |



Assign Roles to users & Add Apps to the User Groups
Assign Roles in Industrial Edge Management

‘ Open “My projects” in the Industrial Edge Management

Make sure, that the App is available
in “My Projects”

A vome
Q Catalog ‘ Check, that the Data Service is under “My Projects”
|||.* Edge Cores v

-‘m My Installed Apps

Il!i" Applications

"‘

Raad

Data Service Performance Insig

My Projects

Authaorized Applications -

i ~
fg 4,:'1 Groups w
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Assign Roles to users & Add Apps to the User Groups
Assign Roles in Industrial Edge Management

Open “My User Groups” in the Industrial Edge Management : . ..
@ ovenwy P k k A user with tenant admin privileges

can assign the appropriate app to a
$R My user Groups Industrial Edge user

L2 STAatIsTcs

)
M Catalog

Following steps are required:
Open “My User Groups” in the

. Create User Groups and assign the roles

~ a 2 Industrial Edge Management
* Create a User Group
e T * Admin role: app.co-admin

Name » User role: app.user
app.Demo

app.co-admin % ot
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Assign Roles to users & Add Apps to the User Groups
Add Apps to the User Groups

‘ Add the Application to the User Groups
The Apps must be
available In
“My projects”

Add Application to User Group - app.demo Add a neW App
Select the App from the selection

Ferformance Insight

6 i3

SIEMENS
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Assign Roles to users & Add Apps to the User Groups
Add Apps to the User Groups

. Invite the User to the Group Invite the members to the Group

Invite to User Group - app.Monitor

Email Action

test@test.com
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Install and start the Apps on the
Unified Comfort Panel

Overview. . LGy T
Performancg.[ns[ght T e, T . .},
e ont . . . 9 ¥

. - » ’ - . ™ . . . g '
-. :,.. ..... i o.. . - - ..1
Unrestngtg(il@g Sle.rpe.ﬂf 2.021 . ® * ® - - L ‘ ., SIEM E.NS |
. e . o ae _ 9, e ‘e Po e »



Install the App on the Unified Comfort Panel
Install Offline

1) Click the “Install Offline” Button

To install the App on the Unified
2) Browse the “.app file Comfort Panel you need to save the
*.app file on the USB Stick and plug
it into the slot

B Siemens Industrial Edge x +

< C 1t A Notsecure | hps://127.0.0.1 r a
= Apps

< SIEMENS ~ a 2
=. Apps Install Offine » O CIiCk On “insta” Ofﬂine”
+ I
i wanagement - * Browse the *.app File
bl Statistics
'f Settings

UAAppDE
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Install the App on the Unified Comfort Panel
Install Offline

. Select the *.app file

‘ Open the *.app file

=

Location: |Performancelnsight70.0.24.app

To install the App on the Unified
Comfort Panel you need to select
L and open the *.app file.

Places | Name = ‘ Size | Modified | —
Ql search [ EdgeDemowinCCUA 01/15/20
) Recently Used  |[] DataService-Panel_0.0.24.app 190.4 MB 07/09/20
o
5 industrial [] TestMgttBroker_0.0.1.app 6.9MB  01/14/20
:J File System 5 WinCCUAAppDemo_0.0.1.app 755.6 MB 01/16/20
[ root-rw [ winccuafinal_0.0.1.app 755.6 MB 01/14/20
] root-ro

[ log

| tmp

= sys

=] run

| proc

| pts

] dev

| Filesystem root

] home

*.app -
gggance J Egpen
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Install the App on the Unified Comfort Panel

Install Offline

5) Install the *.app file

B siemens industrial Edge x4+

<« C {t A Notsecure | hps://127.0.0.1
i Apps

{ SIEMENS
=: Apps Install Offline
fi"i‘ Management
[l statistics ’:E:'D‘::f:le‘wcell sight_0.0.24.app
f Settings

Public Key (Optional)

Public key value
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SIEMENS

To install the App on the Unified
Comfort Panel you need to install
the App on the UCP.

After the successful installation, the
App Home screen appears

SIEMENS




Start the App on the Unified Comfort Panel
Start the App

Start the A
© starttne App To start the App, go to the

“Management” view and start the
&« C Y A Nichtsicher | 192.168.199.162/device/edge/app/management i @ B ] » e
Genera | MindSphere Productmanagement Edge fJ Microsoft Office Ho... Energy Management Ap p R

SIEMENS m a 2

I iedvmnew - Industrial Edge x 4+

== Apps

fi”i‘ Management
Lt statistics

V0.0.24
Data Service
. . V0.0.24
S8 My User Groups —-—
E Catalog E Databus
v V0.4.0

‘f settings b4

6 Running Energy Manager

Description

Energy Manager

status P
Performance Insight
BB | 0024 CPU
Mer
SIM w Creat Ap 72 MB
Ie' vos 0 10.15 KB
Stor: 7731\
SIMATIC 57 Connector
is:' V0.4.2 Application Volumes
Name Action
Bs energymanager_db-edge-apps-energymanager-volume
1 Stopped
O _data
Energy Manager » D) PG _version
| % ’ V0.0.24 -
"-) 3 base
o

0oz .
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User Management
Unified Comfort Panel

. N
soq % .
Performance.insight ‘. , W ’,
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Add Users to the Panel and open the Edge Management
Add Users to the Panel

[EY

Create the User in the TIA Portal project

The Users for the Apps on the
Unified Comfort Panel need to be
3) Open the SIMATIC Edge on the Unified Comfort Panel created in the TIA Portal project.

29 Download the project to the Panel

The Industrial Edge Management is
opened via the Board.

SIMATIC Edge

| Enable SIMATIC Edge
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Add Users to the Panel and open the Edge Management
Login to the Industrial Edge Management

‘ Login to the Unified Comfort Panel

H siemens Industrial Edge x  + X
&< C Y A Notsecure | hips://127.0.0.1, W 6

i Apps

SIEMENS Signin

No apps available.

Sign in

kFL
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The Users created in the TIA Portal
project are the same Users that the
apps on the Unified Comfort Panel

work with.

SIEMENS




The user list keeps track on all active users

Go to Settings/User list

« After first login, user information is
stored in the app data base. This is
required for the billing process.

a3 [ Settings |

“ Userlist * The app administrator gets an overview
= e e of all registered users and has the
’ option to edit these users

Siegel

Rifki

Steffen

Krzysztof
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| Configuration

Performance nsight ~ -
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Status mapping helps to assign different machine states
for later use in e.g. Gantt Chart

Go to Configuration/Status Mappings

* App admins can add, modify or delete

O/O Status mappings a status mapping table which is used in
Gantt chart widgets.

Configuration

A list of all existing status mappings

KPI types
A list of all existing KPI types
- Periods
O Confauration
- A list of all existing peric |Lm‘ L\’

Status mappings

Name Description

AE_StatusMapping

Bool Mapping Map FALSE to red and TRUE to green
BraumatRecipe

DigiDemo Mapping

F&B - Material

OMAC_DigiLine

Opening Houres

Simulation

testMapping

Webianr_Mapping
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Machine states are configured in the mapping table

OyO
1 | Back |

@

Name *

Asset XY|

Configuration

Description

Use time categories

Color * Value *
®

2

®

4

() New row

“ These fields must be filled out

Save

Cancel |
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Label *

Running

Break

Error

No Material

Create new status mapping

Total scheduled Time

Available Production Time

Net Production Unplanned
Time Downtime

Time Category ~ Description

Net Production Time

Planned Downtime g

Unplanned Downtime ~~

Planned Downtime v

Add or modify a status mapping table
« App admins can add a status with a

color, a value, a label and optionally a
description.
Each status can be assigned to a time

category which is used to calculate
how long the machine is in a dedicated

time category or how often one of the
assigned machine state were in a
dedicated time category.

If no match between the received value
and the definition in the status mapping
table is given, a state “undefined” with
color white is used.

User can change the order in the status
list to define the order in the Gantt
chart detailed view.

SIEMENS




Calculate individual KPIs based on machine parameters

Configuration Only app admins can add, modify or
delete KPIs

A list of all existing status mappings

O Status mappings
4

Note:
KPI types
Q A KPI Type can only be deleted if there is
no linked KPI Instance available
\ /- Periods %3 [ Cofiguration |
: A list of all existing periods ﬁ KPI t pes
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KPIs are configured in an excel-like formula editor

A KPI Type is defined by its Name, its
unit of measure and its formula

s | < Back |

""" Create new KPI type Within the formula the user can add

@ 1 e operands, constants, time categories and
e, calculation operations

Ln ) Unit *

The name of the operands can be
o _ — changed as well. An operand can be
L J L Lo b f conone v ceser copied to be used several times in the
same formula.

Net Production Time ~ ' Duration

Operands are placeholders for the real
Available Production Time ~  Duration || * | 100 variable assigned in the KPI Instance.
* These fields must be filled out
‘ Cance ‘
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Pre defined KPI Types for OEE Performance monitoring

Availability = Performance * Quality Pre defined OEE KPI-TypeS are

OEE [%] = :
10 000 available from scratch

Net Production Time. Duration

Availability [%] = 100 The formula editor is extended by
a “Time Category” option

"~ Available Production Time. Duration

TotalCount [pcs]

Performance [%] = * 100 . .
i TheoreticalSpeed [%] * Available Production Time. Duration|[s] For the time category the function
o GoodCount Duratlon [s]” and Occurrence are
Quality [%] = TotalCount ~ +0° available

TEEP [o Available Production Time. Duration OEE
= E 3
[%] Total Calendar Time. Duration

MTTR [s] = Unplanned Downtime. Duration Overall Equipment Effectiveness (OEE)

Unplanned Downtime. Occurence

Total effective equipment performance (TEEP)

Net Production Time. Duration ' i
MTBF [s] Mean time to repair (MTTR)

~ Unplanned Downtime. Occurence _ _
Mean time between failure (MTBF)
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Define custom time periods

Configuration

Status mappings

A list of all existing status mappings

&
KPI types
A list of all existing KPI types

Periods

A list of all existing periods
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In the configuration area a new card
“Periods” is available

Only app admins can add, modify or
delete time periods

A time period defined by subtenant A can
only be adjusted or deleted by the tenant

admin or a subtenant A admin and is not
visible for other sub tenants

Note:

The pre-defined time period can not be
adjusted or deleted.

SIEMENS




Define custom time period

|E—cI:|t "day +6h" In the c.onfigura.ttion. section the user can
) define time period like
- Day that starts at 6:00 a.m. and ends
at 6:00 a.m. of the next day.
Description A shift that starts at 6:00 am and is

defined to have a duration of 8 hours.
A part of a day starting at 06a, and

Configuration

ending at 8pm

Duration for the calculated period of time

Preview for calculated time range

1 J[ow Calculated from cortent time These time periods can be used in the
Stzrttime(re\ativetocurrenh‘giventime) 6 | daShboard Iike the predefined periods
our v ! (s) ago
0 Minute v I:‘ current 05 0o > 05 0o

-o- Starts at the beginning of the selected starting time

Starts right after the previous one (i. e. rolling shifts)
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Out of the box OEE
monitoring : . -

Performance insight “ ol 5’.’,
. . ... .. -. .. . 4 :.:.
L e : . ’:1
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Performance Insight offers an out of the box OEE
dashboard

As soon as the OEE settings are
defined for the asset, the dashboard
=S © 01_Factory - will be displayed
B i The main KPIs are displayed including
<mon @EIT D the value of the previous period and
T L e A= the detailed data in the preview area

S ) N e The limits are pre-defined but can be
R Fact_ory ke 37.7 73.68 52.63 97.22 o o .
. adjusted for each KPI

> KHE_Test_PC
e 1h 1h
MQTT Device simulato...

MQTT Device simulato... MTBF The Gantt Chart prOVideS an OVerVIeW
O zmarn. | 2wsa7miness. about the individual machine states

> Test Onboarding

)
_Sprint approval

01_Factory
Office (=]

> Production

i P— including a summary

testAsset t1 ¢ ¢ State Distribution . . . .
g As soon as if an OEE Configuration is
weciot Overview I-- -. -- _ -- 7 4:59:58 .

& raen - = = m= = available for a sub asset, the button
- “Sub Asset Analysis” is active.

Working B Working B
Occurrences Duration

Page 35 Unrestricted | © Siemens 2021 SI E M E N S




Detail view for Performance KPIs

Detail view of each KPI Widget
provides all relevant KPIs in a line
Chart analysis chart (TEEP, OEE, Performance,
Availability and Quality)

Change the analysis period or the

01_Factory - OEE Dashboard Detail

s | | e | resolution using the time picker
\ / / \ / Histogram view is available providing
v v v statistic information
KPI comparison In the Time Comparison view,
‘ | per day, Wﬁek or Performance KPIs are compared for
01_Factory - OEE Dashboard Detail . - 01_Factory = OEE Dashboard Detail m 0 nt

the previous day, the previous week
and the previous month, to detect
deviations

Statistic
information (e.g.

min, max, average)
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Detail view for the Performance Gantt chart

Detailed Gantt . . i
Chart The Time Model analysis provides the

o wnimE overview about the total calendar time

e and the portion of Planned Downtime, the
Unplanned Downtime and further the Net
Production Time.

The Quality losses are also considered
but this is a calculated value based on

78 @ 01_Factory * ~ @ OEE Dashboard = < Machine State ®
wy

orenden |.. -I - ..
erawen |. . . .

aaaaa

the quality rate

Example: If the net production time is
L] | _ L] | 60% and the quality rate is 90%, the

, i *(1-0.9) = 5,4%
® Undefineg "8 @ 01_Factory * = @ OEE Dashboard = <% Machine State ® Qual Ity IOSSGS are 60 ( . ) 0
My Pl
” : View: Time Model @ < oo EHET >
Time Model
Total Calendar Time 01d 07h 58m 31s 100%
Planned Downtime 00d 06h 23m 27s 19.99%
Available Production Time 01d 01h 35m 04s 80.01%
-I-I me mOde| Unplanned Downtime 00d 06h 00m 00s I ¥
. Net Production Time 00d 19h 35m 03s 61.25%
an al yS I S Quality Loss 00d 00h 32m 38s 1.7%
Used Production Time 00d 19h 02m 255 50.55%
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Sub asset OEE analysis

As soon as if one of the sub assets has
D et © 01_Factory - an OEE configuration, the sub asset

g [0 o LR]O analysis is available.
s Cown @I The Gantt chart provides an overview
B 080 about the complete line as well as the
I I overview for each sub asset.
A T For each sub asset the main KPIs (OEE,
B ~e— N — Performance, Availability and Quality) are
displayed for a fast comparison.

> TestService

The OEE configuration for the line is
similar to the configuration of a dedicated
asset. The produced pieces can be used
from e.g. the bottleneck machine.

<)

Note: The aggregation from machine performance to line performance (several machines)
has to be implemented in Visual Flow Creator, the PLC, or in a similar tool.
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Easy and fast OEE configuration

01_Factory ¢ Asset Configuration
Asset Configuration

ne OEE Settings

8 @ 01_Factory » 3 Asset Configuration = () OEE Settings &
My Plant

% Define OEE Settings

Cost for OEE assignments
0 Assets using OEE analysis cause additional costs

1. Choose a status mapping for your time model *

OMAG

2. Choose parameter representing your machine status *

i Tag3_Couter OEE

3. Please link each operand with a variable to proceed *

GoodCount o | VaR Tag3 Couter OFE

TotalCount u/'7

TheoreticalSpeed \27 1

an Tag2_Couter_0_50 =

Counter

Counter

Time model for
status mapping
(e.g. OMAG)

Machine state

Assigning the
appropriate variable
for produced pieces

OEE KPls

Availability
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In the Asset Configuration the user
can define parameters used for
several KPI Instances

The user can select the status
mapping where also the machine
states are mapped to the time

categories

The user can select the variable
representing the machine state

The user can assign the variable for
GoodCount, TotalCount and the
TheoreticalSpeed in pce/sec.

SIEMENS




| Step time analysis

Performance Insight |
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Performance Insight
Step chain analysis

Situation
. R — * Insufficient data and analytics capabilities
| ) - Inability to conduct detailed analysis
Overview Trend Actual Planned Al products - < | 9021, 6:00 M- 1071121, 600 AM BT of
- o i + Decision based on assumption instead of
facts
108 100 280 133 60 36
BREREREE - R Requirements
E:00AM || 7:00 AM | 8:00 AM || 9:00 AM |§\-§;: :’cn |§’::_j: 1:00 PM ;ﬂ 3:00PM | 4:00PM  5:00PM | 6:00PM | 7:00PM | 8:00PM | 9:00 PM \:w: ‘F\‘:‘icw \3:}: 1:00 AM || 2:00 AM : ° Easy to apply the app“caﬂons to eX|St|ng
infrastructures
Transparency about all sequences and the
= = dedicated step times with very low
engineering effort
H B SR
- | ___| - - || ! ! .
— . Benefits
. - -

* Providing a holistic view about the
sequences and the individual steps
Comprehensive analysis functions to
investigate and improve the sequences

Derive measures to increase the output per
time based on the provided information
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Performance Insight
Step chain analysis

A step chain is
represented by an

User can click on a step in
the chart to get detailed
data or click on Tendency

asset

B () edge
Plant

() st€pChain1 ~

~ StepChainSimulator

StepChain1

Selected product

All products v { | 93021, f:00 AM - 1071121, 6:00 AM

- —— 4
so o Export data
to .csv
Select the
product to

Use the time
picker to
analyze the past

be analyzed

For a better overview the amount
of faulty steps is displayed in the
hourly sequence overview

Each bar represents a step
chain and each segment
represents the step time

User can either dispaly
only faulty step chains
or all
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Using the pre-defined Step time
analysis dashboard to

|dentify steps where the step time
exceed the limit

Use the product filter to perform
analysis just for a dedicated product

Use the statistic of Execution time
and derive the optimization potential

Export the data to .csv for further
detailed analysis

SIEMENS




Performance Insight
Step chain detailed analysis

78 | @ edge () stepChain1 ~
T T Tl e R : . In the Tendency tab the user can
 IR——
s of o « analyze step time in detail by
Steps with the highest error rate . .
@ selecting the appropriate steps

change the product filter to focus on
a dedicated product

Analyze the past by using the time

picker

Export the data to .csv for further
detailed analysis

User can select the

step which should be
displayed
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Performance Insight
Define limits for each step in the chain

SIEMENS
E | (@ edge [l StepChain1 » i3 Asset Configuration
My Plant

StepChainSimulator

BB

StepChain1 Define OEE Settings

Selected product Date

All products v < | 93021, 6:00 AM - 10M/21, 6:00 AM
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test1 LJ Here, you can choose the status mapping for your time
test2 mo 1e parameter, representing the machine status,
+ far Therefare, you generate a pre-defined OEE
test3 dashboard based on OEE KPIs
testd
[ o o ———
test5 I |
[=tE I Define limits |
| We have detected, that on this asset you can enable an |
automated Step Time Analysis. In order to view your data |
| you need to define the limits now. I
QS —— |

r==—1
e

1oy |

| |

Limits can be defined

By clicking on the “Define limits”
card in the asset configuration or
directly in the dashboard on the
appropriate Icon.

If no limits are defined the user gets
an appropriate information.

If a product is available with no limits
in the analysis period the user get
an additional information as red dot
on the limits icon
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Performance Insight
Define limits for each step in the chain

SIEMENS Define a display

i () StepChain1 + = & Asset Configuration =~ ¥ Step time analysis limit settings
- ' name for the
Define step time analysis settings

In the limit settings the user

product » gets an overview about all products
R e R —— - Define the planned produced in the observation period
. . Configuring "33" step time and the with an appropriate state indicating if
- actual limit limits are defined
/f] Red
‘ — In the set limits dialog per product the
=TT Semm T Tweame T e USGI’
/ B . . o - get an overview about the Minimum,
B . . o e Maximum, Average of each step and

User can hide
the initial step

the total step chain

can select e.g Minimum and can

define a percentage which comes on
top of the value and can define all
limits with just one click

can define/change the step time
limit for each step
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Performance Insight
Activate the step chain analysis with engineering steps as follows

Data Service

Define the asset model for the PLC
and for each working group

Define a asset for each sequence

Select the aspect “Initial step” for the
initial step and assign the MQTT
Topic SQ1 Product and
SQ1 S1 active

Select the aspect “Step” for each
further step and map the MQTT topic
SQ1 Productand SQ1_S2 active

Use a meaningful name for the

aspect which represents the step (e.g.
S2 - S _FRGL1: Freigabe Beladen Turinnentell
315720R01 (E74...
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Parameter view, Variable
Conflguratlon and KPI
Instances

Performance InS|ght |
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All available parameters and KPIs per asset can be
accessed in Parameter View

In the Parameter view you can see all the
Set filters for Variables and KPI-Instances of the
Variables and KPIs
selected Asset

"3 @ 02_Simulation_VFC »~ = © Parameter &
) 211 VAR KPI 3 New KPl instance .
. The user can edit the Uploaded
Name Aspect name Data type Unit :(' i:: ::"5 . .
d — eated __ MindSphere Variables as well as can
_ Bad_Counter Simulation_Counter nt32 pcs £ .
Good_Counter Simulation_Counter ni3z pes Vi defl ne/u pdate/delete KP I - I nStan CeS .
Product_Counter Simulation_Counter nt32 pcs
Available Simulation_States Boal . .
_ The user can use a filter to display only
Error_Code Simulation_States nt3z . 5 Variables Or KP IS Or both
Fault Simulation_States Bool 7
Notifieralarm Simulation_States Bool
Power_Off Simulation_States Bool
State Simulation_States nt3z
quality wfc Double J
minutesAvailable Double min U
B3] KPI boolTolnt Double & u -

Page 48 Unrestricted | © Siemens 2021 SI E M E N S




Parameters from connected machines (=variables) can be
edited for better use in Performance Insight

Define additional variable settings

og [~ sack |  The admin user can define a new unit,
Edit variable "Bad_Counter" if the MindSphere unit is not defined
well

Genera Limits

» The acquisition category allows a
classification which is linked to a
default aggregation algorithm

Define general settings for "Bad_Counter"

» Define if the value is aggregated or not

Unit

Unit from Asset Management: pes If the value is not aggregated, the values
Acquisition category - are continuously (actual values)
ProcessValue Type: Int32 transferred to MindSphere when the value
e changes. The transferred value is valid
The value is aggregated. until the next value is transferred to
MindSphere.
] | If the value is aggregated, the value
i‘ | represents a period, e.g. 15 minutes.

Save Cance
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Easy configurable Counters sum up single machine
signals

Counter (i Define the settings for a counter
(Acquisition category “Counter”)
" Validfrom 01.01.20, 00:00 | pelets Define the installation date/time
Date (from) * Time (from) * Define the counter constant
01.01.2020 5 00:00:00
Define the counter type
Counter constant * . .
1 Define the overflow behaviour
Counter type » Triggerd reset means that the
O Upcounter () Up & Down counter counter starts from O without an
Reset behavior overflow limit consideration
Triggered reset
If you define the start and end range,
Range start Limit range end the Overﬂow takes place at the
N _ overflow limit.
Value at installation Value at replacement
Define the value at installation and
) i e oo value at replacement if necessary
m‘ Cancel |
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Limits can be defined in Performance Insight and handed

over to Notifier in case of an exceedance

o5 | Back \

My Plant

Edit variable "Bad_Counter”

Genera Limits

Define limits for "Bad_Counter"

Low limit alert Low limit warning High limit warning

High limit alert

100

Notification
Check raw data

Calculation cycle Aggregation

15min Counter

* 7 must be filled out
m ‘ :;ncel |

Page 51
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The Admin User can define limits for
each variable

Define if the notification shall be handed
over to Notifier*

Define which cycle shall be analyzed
(e.g. 15min counter difference) or if each
value should be validated

Limits for variables of type Number,
String and Boolean can be defined
The limits defined on the variable

instance is inherited by default to the
widget configuration.

*) To use this functionality, Notifier for MindSphere is required

SIEMENS




Calculate individual KPIs based on machine variables

For creating a new KPI instance go to the
Add new KFI tab * ter” in the module “My Plant’
instances da .parame er In the moauie ) .an
_ or click the button New KPI Instance in
"8 @ 02_Simulation_VFC »~ = © Parameter & ) . .
the Widget Configuration
< 211 VAR KPI 3 New KPl instance R
- User can edit the KPI Instances.
Name Aspect name Data type Unit Nggﬂ:::?ﬂ;”
Good_Counter Simulation_Counter ni32 pcs 7' It IS pOSSibIe to Iink the Operands to Other
Product_Counter Simulation_Counter nt32 pes 7: parameters (Variables in MlndSphere
—— | Tenant o ther KP nstances)
— Note: KPI instances will be charged
power_Off Simulation_States Bool Ed It an d d el ete m 0 nth Iy
State simulation_States nt3z unu Sed K PI | n Stan ces
B3] RPI boolTelnt Double & o -
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KPI types are used to duplicate KPIs faster

. KPIs based on a KPI type help to
w» | Edit KPl instance "Availability” duplicate one and the same calculating

Select a KPI basis to scheme for different KPIs

Limits
duplicate calculating
sSC h emes Define general settings for "Availability"

KPlinstance name *
Availzbility

Select a KPI basis

KPI type

Availability

1. Formula preview

3. Choose a status mapping that represents your time model

OMAG
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KPI Instances
Link the appropriate Object

As soon as if a “Time Category” is used
in the KPI definition, the user has to
assign the variable representing the
machine state and the status mapping
table.

1. Formula editor

DDDDDD| LEETL || Constant

| Time Category

Energy * Unplanned Downtime Duration

Only those status mapping tables are
listed which have assigned the time

Ped

. Choose parameter representing your machine status

category
meter Only if a “Operand” is in use in the KPI
definition, the user has to assign the
parameter or now also available can

L

. Choose a status mapping that represents your time model
Only available if a

S —— time category is in use directly enter a value.
Instead of selecting a parameter, a value
4, Link each operand to a tag to continue. : can be defined which is used in the
Only available if an formula
Energy | ¢ | Find parameter operand is in use
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"The value is aggregated” = not activated

Calculation example:
The calculation periad is from 00:10 to 00:50.
Result: 1+1+1+1=4

"The value is aggregated" = not activated

Calculation example:
The calculation period is from 00:10 to 00:50.

(10+ 20 + 30 + 40) [ 40 = 2.5 (average value across the calculation period)

"The value is aggregated" = not activated

Calculation example:
The calculation period is from 00:10 to 00:50.
1+42+3+4=10

Unrestricted | © Siemens 2021

Value aggregation helps to map a sliding period

"The value is aggregated" = activated

Calculation example:
The calculation periad is from 00:10 to 00:50.
Result: 1+1+1+1=4

"The value is aggregated” = activated

Calculation example:
The calculation period is from 00:10 to 00:50.

(20 + 30 + 40 + 50) [ 40 = 3.5 (average value across the calculation period)

"The value is aggregated” = activated

Calculation example:
The calculation period is from 00:10 to 00:50.
2+3+4+5=14

What does “value is aggregated mean

If the value is not aggregated, the
values are continuously (actual
values) transferred to MindSphere
when the value changes. The
transferred value is valid until the next
value is available

If the value is aggregated, the value
represents a period, e.g. 15 minutes.
The timestamp is always at the end of
the period
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Data aggregation and
KPI calculation
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Performance Insight allows to aggregates incoming data

Algorithm Description Aggregation a|gOrithm:
Average Calculates the time-weighted average value of the read values.
The user can define the aggregation
Min, Max Minimum, Maximum value in time range .
algorithm at each place where the
Sum Summarize all values variable can be selected.
Last Last value in time range » Widget configuration
. _ _ - » Asset media assignment
Counter Counts all positive value changes; Counter difference (last — first value) considering counter
resets. » KPI Instance configuration
Timer The Timer calculates the time interval in which the variable was not 0. Unit = milliseconds.
EnergyToPower A consumption value can be converted into power.

This aggregation function can only be selected in combination with the acquisition category
consumption value (Energy) and Counter.

PowerToEnergy Power can be converted into a consumption value.
This aggregation function can only be selected in combination with the acquisition category power
value (Power).

AmountToFlow An amount (per hour) can be converted directly into a flow value.
This aggregation function can only be selected in combination with the acquisition category
amount value (Amount) and Counter.

FlowToAmount A flow value (amount/h) can be converted directly into an amount value.
This aggregation function can only be selected in combination with the acquisition category flow
value (Flow).
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An algorithm for data reduction optimizes the displayed
data

Overview Example scenario:

The user is interested in a large time
range with high frequency data

lI « Avariable value is stored every

Filled_bottles (Sum) 3,268_00 Pce
11/01/2019 06:00:00.000

minute in MindSphere. (Values per
day = 1440; Values per year = 512640
~ half million).

2000 3 To reduce the amount of transferred
data a reduction algorithm is applied

which takes the available pixel into

n \ account.

To reduce the amount of data the

requested time range is divided into
| sections (number of pixels). From

25 hov each of this sections the minimum
and the maximum value is calculated

® Electricity_Consumption (Sum)

® Gas_Consumption (Sum) @ Fllled_bottles (Sum) and tranSfe rred
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| Dashboards and widgets
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Dashboard Overview

: Asset model root
: Dashboard name
 Machine 1 - e : Time Picker
© : Asset Structure
. S L : Show/Hide Asset Structure
o : Pie Widget
! 11 ! ! : Chart Widget
. Gantt Widget
e . Value Widget
& (TSR SR NS B (PRSI BT ARREEETIY | VRN I TN | RS AV i A TS 1A § & : Heatmap Widget
, : Gauge Widget

Temperature | Workload el

41,36

41,36 38,49 49,4
e
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Adding a new dashboard in Performance Insight

o3 (1) digidemo
01_Digi-Demonstrator
02_Digi-Line
03_Simulations

04_Playground | SIMATI...

06_Factory (Energy M... (-

10_Notin use

20_Mini nnects

2

99_Operations_Health... (7)

dffassup

(1) Use Cases ~
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&

No dashboard has been created yet.

@ Create first dashboard

Settings

Create new Dashboard

Dashboard name *

Ly

Date Settings
Choose a time frame for the dashboard

= Use current date

The plant structure is defined by the
MindSphere asset model. For each asset
you can define up to 5 dashboards

Creating a dashboard:

Click the button “Create first dashboard”
or click the + in the tab.

Define the name of the dashboard.

Define the default time range for widgets
with the time picker.

With the Offset you can move the time
range to the past.
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Show data in individual time intervals with time picker

Time picker for showing the dashboard in
the desired time range

@ < wiomw ZTFIO

From To Range The initial time picker configuration can
October 2019 < S October 2019 <D User-defined ./ be defined in the dashboard configuration
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Pay Supported time ranges:
Week User-defined: the begin & end date
| 29 30 1 2 3 4 5 29 30 1 2 3 4 5 incl. t be defined
INCl. lime Can be dertine
6 7 8 9 10 11 12 6 7 8 9 10 11 12 Month Dav- 00:00 — 00-00
ay: 00:00 — 00:

13 14 15 16 17 18 19 13 14 15 16 17 18 19 Year Week: Monday — Sunday

20 21 22 23 24 25 26 20 21 22 23 24 25 26 The last 3 hours Month: 1st — last day of month

3 4 5 6 7 8 9 3 4 5 6 7 8 9

:' ’ The last 14 days The last 3 hours, last 7 days, last 14
00~ : ~00 00~ : ~00 days, last 30 days

The last 30 days
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Widgets have a detail view that includes historical data

: Detail view opens data in full screen with
= N for detailed analysis capabilities and

Y historical data
2.540 ‘

@ Bad_Counter (Counter)
® Good_Counter (Counter)

i ) Machine 1 -~ (» Overview Machine = <3 Total Production )
iy Pl

@ Bad_Counter (Counter) Good_Counter (Counter)
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Add Widgets to the dashboard
1. Select Widget Type

(1 digidemo Production ¥

Create the widget:
OIREC IR . Select the widget Type

) Factory_Area2

Define the details like name and time
picker behavior

& Select the parameter which should be
No widget has been created yet.

displayed
. Define the parameter specific
settings like limits, color, decimal

S places or an alternative name
5 1. Select widget type ) ) g )
Configurat Select one of the widget ty :-esgto u':-.wa\{eE-)our data. . Defl n e th e WI d g et S pec Ifl C Settl n gS

/_/ M - & . like line type, visibility or if the lines
shall be stacked
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Add Widgets to the dashboard
2. Define time settings

@ Type

2. Define details

Enter a suitable widget name and complete the remaining information
Widget name *

Overviey |

Date settings

Use the date settings from the dashboard.
Interval for the time range

Calculation period *

Hour(s)
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Step 2: Define time settings
Enter a unique name for the widget

Define the date/time settings:
» Use the date settings from the
dashboard

» Dedicated date & time definition by
selecting the time range and
optionally an Offset.

The interval for the time range is used for
the KPI calculation or the Variable
aggregation

SIEMENS




Add Widgets to the dashboard

3. Select the parameter

Drg

My Plant

Cance @ Type (@) Details (3) Parameter

3. Select parameter

Select KPl instances or tags.

y Gas_Consumption (5...
01 Co P digidemo / 06_Factory

5 Water_Consumption (...
02 o digidemo | 06_Factory

- Electricity_Consumpti...
03 Y- P digidemo [ 06_Factory

‘A, Select an additional parameter.

New KPl instance
f no matching KPI instance exists, you can create a new

® New KPl instance
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(Energy Manager) [ Office VLR Sum
(Energy Manager) [ Office VAR Sum
(Energy Manager) / Office VLR Sum
< | Select parameter 211 VAR KPI Asset
digidemo 06_Factory (Energy Manage... Office
KPI instance.

Gas_Consumption
‘Gas_Consumption
Water_Consumption
‘Water_Consumption

Electricity_Consumption
ity ¢ )

Back

Continue

Step 3: Select parameter

The user can select one or several
variables or KPI instances based on the
widget type

Variable

Available MindSphere variables can
be selected

For the variable the user can select
the aggregation algorithm. NONE
means displaying the raw data which
is only applicable in the chart

KPI Instances

If there is no matching KPI Instance a
new KPI Instance can be created
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Add Widgets to the dashboard
4. Define the display options

4. Define general display options

Define the general display options for the selected parameters.

o1 Gas . e e . .
digidemo [ 06_Factory (Energy Manager) | ...
Alternative label Number of decimal places *
Gas 2
Limits

Cance (D Type (é) Details @) Parameter ';' General display options

VLR Sum

Color

02 Water_Consumptio...

Low limit alert Low limit warning High limit warning High limit alert
a a 1200 1404
“ o
digidemo / 06_Factory (Energy Manager) /... V&R Sum
dinidema | 06 Factorv (Fnerov Mananer) | VLR Sum

03 Electricity_Consum...
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Step 4:
The User can define general settings for
each parameter in the Widget:

Set an alternative label which is used
in e.g. the legend

Set the number of decimal places
Set the color of the graphs

Set the lower and higher limits
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Add Widgets to the dashboard
5. Define display options

Step 5:

N Gcel | Dpe | @oststs () borameter @ Generalasplayoptions | (5) Disgam - il optrs - [ The User can set the display option for

each parameter in the Widget:

5. Diagram - Define display options Line Type (Line, Spline, Area, Bar,
Scatter)

Define the widget specific displav options.

o 22 gy Manager) / Office  V&=r um o =
S : Visibility

Type Further options

Line Visible [ stacked StaCked

;F3|:1 ption
! Area digidemo / 06_Factory (Energy Manager) / Or Ve o The user Can deflne up to 5 y_aXIS and
! ;:atter FUMmPE.- digidemo 1 06_Factory (Energy Manager) [ OF  + «wn 0 Delete can Conﬂgure the Sca“ng Opt|0n
Vi Autoscaling (two blank fields)

e 0 Point scaling (Lower Limit = 0)

Fix Range (e.g lower limit, 10 upper
””””” limit 100)

Lan Water_Consumption (Sum)
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Copy awidget or export data

T Copy a widget

* In the Dashboard edit mode, the
user can copy a widget and past it.

After pasting the user can define a
= TR - e e e
| o ‘ ‘ ‘ ‘ ‘ | i period

Export data to a csv file

—— « The user can export the widget data

. N I H
Overview AT to a csv file
— J

In the csv file, the value with both
time stamps (local time and UTC)

‘I| g e e e e e FE ‘ e arelkile

Page 69 Unrestricted | © Siemens 2021 SI E M E N S




| Widget types
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Widget types
Diagram - Chart widget

Overview User can perform data analysis by using
4000 the functions as follows:

Changing time range, Using the
zoom functionality
h Hide or unhide a graph; show the

-
T————

limits for an individual parameter

Use the tooltip for the exact value

2000 Using up to 10 variables and up to 5
| [ 1 Y-AXis

Wt
—
rz—-—-':"_

The following detailed views are
available

* Chart displaying detailed data
» Histogram including statistic values
HIERAANARERARE R vut iy, . Regression analysis

@ Electricity_Consumption (Sum) ® Gas_Consumptlon (Sum)
@ Fllled_bottles (Sum)
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Widget types
Value widget

User overview about the KPI or
aggregated variable:
Display the statistic (Note: The
statistic is based on the KPI or
variable aggregation based on the
interval for the time range )

Production quantity » 17
L The arrow represent the trend of the

displayed value compared to the

1.214,04K previous period
The following detailed views are
1.631,78 0 3.280 available

* Chart displaying detailed data
» Histogram including statistic values
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Widget types
Gauge widget

With the Gauge Widget the user gets an
overview about higher and upper limits of
values

The user can define the limits for the
sections whereby the limits for the
parameter are used.

The arrow represent the trend of the

Electricity per unit

displayed value compared to the

‘ previous period

The following detailed views are
0,32 available

* Chart displaying detailed data
» Histogram including statistic values
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Widget types
Pie widget

With the Pie Widget the user gets an
overview about the distribution of
guantities

With a click on the section the
section is highlighted and user gets
the corresponding value

The following detailed views are
available

» Chart displaying detailed data
 Histogram including statistic values

Production

677,12K

* Regression analysis

® Filing @ Mixing @ Purifier Utllities
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Widget types
Heatmap

With the Heatmap Widget the user gets
an overview about when (time of the day)
Heatmap s the peaks appear. The value is
— — - represented by a color
Zoom in to get details

18:00 A tooltip provides the exact value

24:00

The following detailed view is available

« Heatmap
» Chart displaying detailed data
 Histogram including statistic values

IllII I
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i
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l
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Widget types
Gantt chart

With the Gantt Chart Widget, the user
gets an overview about the machine state

User can change the time range
® Execute

Use the tooltip for the exact values

Status Time range  Frequency 08.01.20, 09:57
Overvien I 08.01.20,10:51 = Use the Advanced Gantt View to see in
@ stopeed viese o 54 Minute(s) 14 Second(s) BN detail, how often and how long the machine
® v st 2 — was in the different defined machine states
® Execute 0:54:14 1 “
Aborted 202025 2 Use “Show table” to show the time range
Undefined 0:00:12 2 and frequency

Hide table 08.Jan
Note: For the first and the last state period, the
actual start and end time is used. Also in cases if
this is out of the observation period.

This is the reason why the sum of all time ranges
can be greater than the observation period.
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OS bar

SIEMENS
% i . .
o (17 edge @ StepChain1 v
Anlagenstrukt
: < StepChainSimulator T ) Schrittketten-Analyse @ Analyse ) Test -
@) StepChain’ %)

Ausgewadhltes

Analyse auswahlen
Y Produkt

Ubersicht Trend I Tatsachlich Geplant
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Datum

Performance Insight
{{apps.[currentApp].version}}

O Siemens 2021

@ Documentation
@ Suppart & Feedback

@ 0SS Readme

- -

) Use the OS bar to access

information about the app
Version Information
Copyright
Documentation
Support & Feedback
Product sheet & OSS Readme
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Machine Insight
Order information

04

05

Page 80

Performance Insight base
subscription incl. 3 assets

Performance Insight 1
additional asset

3 13
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Subject to changes and errors. The information given in this document
only contains general descriptions and/or performance features which
may not always specifically reflect those described, or which may
undergo modification in the course of further development of the
products. The requested performance features are binding only when
they are expressly agreed upon in the concluded contract.

All product designations may be trademarks or other rights of

Siemens AG, its affiliated companies or other companies whose use by
third parties for their own purposes could violate the rights of the
respective owner.
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