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We work Analytics

@speed @scale

Mobility Interactive
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ODbjectives

Technology Trends in 10T - What is the 10T?

Architectures

Industrie 4.0 Example
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What is the |0oT?
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What is Connected Analytics in the 1loT & Industrie 4.0

Based on ANSI/ISA-95 layered model, an important reference for Enterprise Control System Integration on Industrial Environments.
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What is Connected Analytics in the 1loTS & Industrie 4.0

Example on an Industrial Environment

L4

B Quarterly production forecast and actuals. Energy consumption target.

Application
S
Operf;ions Manage daily production plan and correlate with energy consumption per order. Root
Management cause analysis on failure reasons. Predict quality of a part.
L2 ' TT111 1 Make_available current and history values for furnace temperature energy an_d
. Daltaagd : TTITIT Te supplies. Take action root cause based e.g. stop, send maintenance crew, with
Mo orect B right tools, material and instructions. Take action on the predicted quality or

I maintenance.

L1
Intelligent Devices

Temperature i L
Keep furnace temperature stable with minimum energy.

=nergy A Device (furnace)




loT helps companies on their path to digital business by digitizing customer
experience and operations

Digital Strategy Framework

Digital Digital

e e Customer -® Business
Digitize A
Customer
Experience —
Internet of
Me

3 Value Pockets

r Digital Customer: Apply digital

technology to address customers
in a more sophisticated way and
thereby to improve market reach

Digital Enterprise: Apply digital
technology to the existing value
chain (e.g. R&D) as well as

support functions (e.g. HR) to

External Focus

@ Digital increase productivity
Enterprise

|

|, Digital Business: Completely

digitize your current business
model or develop new business
models generating profits based

Digitize
Operations — el
Industrie 4.0 on digital technology

Internal Focus



Mobile experiences have led the way ...

Connected Product

Personalize your Get Updates for v
/ device security & functionality -

N\,
-q - : Transact payments for
Access new services : e
goods & services

4

Download 3rd party Ongoing relationship
apps with manufacturer
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... but are just as relevant in other sectors

Connected Product
Personalize your
/ device

NV,

L Access new services

Get Updates for v
security & functionality -
N

Transact payments for ‘ e,
goods & services

°o 0
® O

/“. Download 3rd party Ongoing relationship

'\" apps with manufacturer




Driving value across specific business levers for PRD industry

Business Objective Value Driver Analytics Capability Business Benefits
. e o : Oppty Win 0
Drive stomer acquisition Acquisiti nalytics rate f 2-4%
Drive Customer E&;\/t%r?]lgrher 72 @ R T S Eing Attach Analytics Sales lift f 2-4%
Acquisition & : :
Retention Drive customer loyalty ggtstomer RElRIET AEliites fTed Beel Reduce churn ‘ 10 - 20%
Drive additional sales using installed base Best Next Action Repair and Maintenance Sales lift t 2-4%
- . aw ) _oEg
Revenue Optimize Product Improve product quality and output Scrap reduction ‘ 1-25%
Enhancement Quality ; ] Pred e Quality / Pr Composition Scrap reduction,
Avoid product quality tests Analytics COGS ‘ 10 - 60%
Optimize sales force investments Sales Spend Optimization Analytics Sales lift t 1-2%
E?f%r(g;lveeﬁgls? Optimize Sales force productivity High Performance Sales Force Analytics Qualified pipeline t 1-4%
Improve Demand Generation ROI Marketing ROl Optimization Marketing ROI f 5-10%
L n Inventory costs & 0
Improve SC visibility Supply Chain Control Tower Logistic cost ‘ 15 -20%
Improve Supply Improve forecast & planning of inventory Forecast Optimization / Inventory Planning [IQVERIGIYACSS ‘ 2-3%
Chain efficiencies Perform procurement / spent optimization Spend Optimization Analytics Procurement cost ‘ 3-5%
Improve parts pricing / smart pricing Price elasticity analytics Raw materials ‘ 5-10%
Reduce parts consumption & labor costs Predictive Quality / Best next action Raw materials, labor ‘ 5-15%
o 3 Root cause Analytics / Predictive Unit Spare parts cost 5-10%
gos-t -. e Optimize procurement cost of poor quality Quality Time to good production‘ 5 —60%
ptimization . —
Reduce, recover & avoid warranty cost X\/naglr;tnty Spend Optimization & Fraud Warranty spend ‘ 10-15% Advanced
= . = = Analytics may
: Best Next Action Repair and Maintenance / o :
Reduce repair and overhaul costs e sl COGS ‘ 10-20% also drive
Machine uptime 2.504 additional revenue
Optimize PPE Optimize manufacturing asset utilization Predictive Asset Maintenance Unplanned downtime ‘ 5- 95% Eﬁgﬁ]rggsfrnci?dggw
CAPEX Optimize manufacturing asset availability gre(‘ilc.tlve. Asset Maintenance / Workforce Yy efficiency f 2-20% as well as
ptimization Analytics .
alliances,
Enterprise Efficient Improve Talent performance & engagement Human Capital Analytics Engagement scores f 500 bp depending on the
Resource Management of Day Sal engagement
Management Resources Better management of cash flows Financial Analytics Oﬁi/sta?lgfng ‘ 15-20% context.




To exploit IoTS business transformation opportunities six core capabilities have to
developed

Connectivity and intelligence
/*/-' built into industrial products to
- capture usage-based revenue,
. — and create new service revenue
N from captured data.

Operating Model

3o

Technology Model Enable & Manage Automate, Predict
Outfit existing equipment with Industrial analytics predict
sensors enables global equipment and asset failure,

D visibility. Equip workers with and generates automated
wearable devices improves maintenance work orders.
A3 data access and collaboration

in the field.




What is the 10T?

Connecting
* Remote and local Controlling

* Indra Networks: Wireless, wire...

Computing

* Predicative & Cognitive Analytics
* Newest Technology

+ Cloud based

Communicating
« M2M

» Ergonomic Human Machine Interfaces /
Communication

New Business
New Digital Products and Services
create new revenue

Connectivity
. pata | | Shared
Cloud & Analytic
Mobile " Smart sensors and
Applications devices
<+——> <+——> <+——>

Operational Efficiency
Automation, flexible production,
optimized and predictive maintenance

17



Example Daimler

Copyright © 2015 Accenture All rights reserved. 18



PTU — Predictive Analytics for Daimler Power Train

>

High internal reject rate in cylinder head production (foundry)
Unknown causes of these complex quality issues

Significant reduction of rejects Eq\

Q

i/

Reduction of run-up phase

Q, -
k““\.

Complex quality issues
Consideration of 632 processes and quality parameters
Limited, circuitous, and time-consuming analysis options with Excel

Outlook: Predict probability that component is rejected in order to minimize redundant

work

Copyright © 2016 Accenture All rights reserved.
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What is a cylinder-head?

* The cylinder-head is a part of the motor in cars

» Must be very robust and perfectly fitting to prevent leaking of oil and water

-. ' }.) ‘:’) ” i."..'
= T

.“

e
g s
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Reducing failure by automated multivariate root cause analysis

A [
| TP

ol_s

Initial situation | t " Predictve technologies

= On average 3000 cylinder-heads a |™ = Process optimization based on new
produced per day findings about the failure pattern

] * 500 variables are tracked at the '§ (root cause)
quality managment process | § - Causes of erros are detected daily
§ = The later a quality problem is and can be solved the same day

. : il ]
detected in the process, the higher ‘ = Responible operators get clear
are the costs information about causes of errors

¥ = Complex root cause are reported as

Results:
100% reduction of worktime for creating regular reporting 2*(3h/Day)
40% reduction for ad hoc analysis
reduction of scrap rate from 9% to 1,5%
Optimized maintenace for production equipment, reduced stand times of the factory
50% reduction of scrap rate during ramp up process of the factory
25% increase of productivty of the cylinder-head production line

reduction of the time to deploy a compliant and controled process by 3 years

»» (based on 7-year-plan)
ROI after 8 week




Assumptions of the project

Data are only partly structured
A not correct produced cylinder-head wastes time and money

The faster reasons for production failures can be detected and solved, the faster and cheaper the
production runs

The earlier in the production process defective cylinder-heads can be located, the cheaper the following
costs are

— Example: If the measure of the sand mold does not fit, destroy the mold, cheaper 1 Euro, loss the
complete cylinder-nead means 500 Euro

The responsible operators are neither statistical experts nor IT experts, they need easy to understand
information about complex multivariate failure reasons

The structured ongoing root cause analysis is optimizing the production process

— Example: Even new facts about production rules were found, such as new optimized temperature
curves during casting

Measurement, quality, process and maintenance data in different databases
Data can have various errors from processing
— Example: Wrong optical tracked DMC, duplicates from post processing, sensor defects, etc

Various data are collected, so it is highly manual work to run analysis

22



Conventional quality control loop

Error based on 7M
(Machine, Human, Material, Environment, Method, Measument, Management)

Eo Rt e =

Raw  |—p| Mold Rawpart  |_Jklomponent- || Motor- L1 i ig
material making

) . e processing testing factory
Ll pocessgan, _ _ /D Jprocesseal 1
Q-Data bases

Search for causal realtions (cause < -> reaction) between measured
command variable and input parameters that could be changed

—_————— data stream material stream

Copyright © 2016 Accenture All rights reserved. 23



Input parameters
Material parameters
Temperatures

Reactive quality control loop Proportions

Machine and mold
Error basedon 7M

maintenance data
(Machine, Human, Material, Environment, Method, Measument, Management)

g SRS

Raw  [—| Mold Raw part lComponent- | Motor- Ll miyg
material making

processing testing factory
I I I I
ey B - o = —oome s — = — =
| ' Quantitative Targets
| I Leak test
| I X-ray test
| Information
L — — — | Stabilizerlt — — — — Lassessment & I
recommendation
Reactive quality loop
————— Data stream Material stream

Copyright © 2016 Accenture All rights reserved.
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Cylinder-head production

PLA

QDAS

ZK OM651

Excel

Key Values:

a )

Automated ETL

Data must be checked being
plausible

Data cleansing based on
mistakes in tracking process,
e.g. reading errors

Cylinder-heads could be N-
times in production because
of post-processing, that
needs special strategies

a )

Automated data analysis

Failure types must be
detected and quantified

For the relevant failure types
an automated root cause
analysis detects the reasons

Reduced time to find the right key reasons for failures

Optimized process getting deep multivariate insights of failure patterns

Copyright © 2016 Accenture All rights reserved.

DAIMLER

b

it

Automated reporting

The most relevant failure
types and the failure reasons
are reported to the
responsible operators

“What failure types and
reasons do we have and how
often do they appear?”

Based on that information
next best steps can be planed
and maintenance can be
prioritized

25



Detecting the right failure reason combination
(Root cause analysis)

_ ) : - Machine Status New Failure Patterns Failure Prediction
Failure Diagnostics: 2.86% -0.377, 5 1.43%

Overall Scrap Rate Reasons Average Prediction Score
New failure patterns:

All segments including Remainder

Heating9 Max, Cooling7Temp_Max
Heatingd_Max > 628.000 and
Cooling7Temp_Max > 323.800
Thermo8_Start, Cooling16Flow_End
Thermo8_Start <= 339.951 and
Cooling16Flow_End <= 38.600
Cooling16Temp_End, Heating13_Max
Cooling16Temp_End <= 457.600 and
Heating13_Max <= 726.200

CoolingdFlow_Max, Thermo1_Max

Cooling9Flow_Max <= 3.400 and
Thermo1_Max <= 459.300
Remainder

Copyright © 2016 Accenture All rights reserved.

Anomaly Analysis

3.72

Overall Anomaly Index

26



The next step:

Proactive dynamic testing — M2M — predictive quality

Process data

4

/ Database /

I
4

Online
scoring

Cooling
track

Processing & Testing
X Ray test

Cooling
track

\ 4

Processing

Not

\ 4

OK

Recycling

material stream

Customer

Copyright © 2016 Accenture All rights reserved.
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Analytical Value Tree on Machine 4.0

Business Objective Value Driver Analytics Capability Business Benefits
Qualit Integrated on-site and remote quality monitoring Quality Monitoring Additional offering t 1-2%
uality
Enhancement _ _ _ Fast track to optimized t 1— 55%
Improve product quality and output Root Cause Analysis on part quality production - 0
Higher production t 1-25%
Predictive Parts Quality Process optimization t 1-20 %

Reduce testing costs ‘ 10-60 %

Maintenance . . . . i
Reduced operation and maintenance costs Root Cause Analysis on maintenance g‘ﬁgfé ?ggggﬁ;ﬁnd'ng of

Optimization

o 500
Predictive Asset Maintenance Optimization of asset t 5-20%

utilization

Optimization of workforce t 15-30%
Optimization of spare part 2-3%
Stock/supply

Avoid unplanned down ‘ 1-95%
times

Reduce down times ‘ 1-40%

Raise service quality t 5-15%

Energy

Energy Monitoring Additional offering / Sales

Increased ability to identify new energy saving opportunities decision

Management

Additional offering / Sales

Energy Consumption Forecast decision

Copyright © 2016 Accenture All rights reserved.



Connected & Predictive Asset Maintenance (CAM) — an Evolution of Asset
Management and Process Quality

Breakdowns

20¢
A0S

by

95%

oRe watEdAseet Journey
A

Production

Benefits

Breakdown maintenance,
reactive mindset

PREVENTIVE

Preventative
maintenance

to avoid breakdowns,
includes prioritization to
plan maintenance
activities

PLANNED
Breakdown maintenance includes prioritization in maintenance planning

COMMAND
CENTER

COLLABORATIVE

Focus on integration
and collaboration

AUTONOMOUS

Enable systems to
interact and make
decisions
autonomously

Focus on reliability & continuous
equipment improvements using
monitoring techniques & bad actor
reports

Condition monitoring and
preventive maintenance to increase
equipment reliability

>

Copyright © 2016 Accenture All rights reserved.

Capability Maturity
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loT Trends
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loT Solutions are started small and have to be ready to grow

4 Revenues 4 Op. Margint Sales

(/

Service Contract
Profitability Analytics

IB Analytics

Service Delivery Vs
Entitlement Analysis
Service Cost Modeling
Next Best Action on Sales
Virtual@Salesman

Early Warning/ Product
Quality Analytics
Network/ Dealer
Performance Analytics
Supplier Recovery and
Reserve Management

‘ Cost fCash Flows

aP,

~N S
N
\R
\

Service
Contract
Profitability

Repairs,
Warranty &
Sales
Analytics

Predictive

Asset

Maintenance

* Service Incidence §

Forecasting

* Equipment Failure Alerts,
Reliability

* Material Productivity
Analytics

‘ Cost fService Levels

Integrated
Spares and
Workforce

Planning

Field Force
Analytics

Field Performance E '

Analytics

Productivity Analytics

Field Force Enablement
Remote Optimization

Next Best Action in Rework
Connected Worker

* Spare/MRO Demand E ‘

Forecasting

* Spare Parts Inventory
Optimization

* Spares Distribution
Optimization

fService Levels f Cash Flows f Rev

fService Levels ‘ Cost




Most Companies are still in defend and learn to differentiate m

... in a time of liquid customer expectations and liquid opportunities

Differentiate

Business Benefits



Industrial 10T adds incremental value in the near term but becomes transformative

over the long-term

Operational
Efficiency

 Asset utilization

* Operational cost
reduction

» Improvement worker
productivity, safety and
working conditions

New Product
& Services

* New business models

» Pay per use

» Software based services
» Product / Service hybrids
» Data monetization

e

From Product to

* New connected ecosystems
» Platform-enabled marketplace
* Industry blur

\_or\ ger te“m

ms Pull

Economy
Outcome-based + Continuous demand-sensing

Economy * End to end automation
 Pay per outcome * Resource optimization & waste
reduction

==

N ==

»Servicee

» Qutcome @ > Pull



Connected world enables new ecosystems across industries faster than ever before

Telecom Provider
LB
® &
f = e ‘
LB
4
§ = - ‘
Smart Appliance & Smart Home/

Industrial EQuipment Buildings/Spaces



Governance and IT concepts are close connected in the 10T development

Trend to application engineering

Confirm DWH/IoT/Analytics Strategy Required vs. Required vs.
Design Analytics Capability Framework Available Available

Build DWH/IoT/Analytics High Level e Technology
Architecture

3|8

Data Technology

Operating People
Use Case Model

[ ]
Definition rh i'i

________________

________________

| ! = Design Use Cases (Data, Technology,

L QLC : SIS Integration into Required vs.
I_EQE\_/\;_S """" | = Test Analytics Capability Framework Clients Available Skills
L ' = Confirm Value proposition operating & Capacity
"""""""" : model

1 Root Cause

________________

________________



Companies need to address aspects around data management, technology,
operating model and governance

Data value chain from data ingestion to business value

Vision & Strategy

Analytics Use Case Governance Development & Service Management Partner Management

Data Management Data Exploration & Analytics Environment Productive Environment Outputs
| |
[ LI |
Analytics Lab Analytics Factory (DIS)

Discover Industrialize ~ ® New Business Models

GIQ Data
Supply Chain . m : :
Innovate 2: > 4 Transition > & gnte_rprlse Insight
ervices

Data Quality Demand Management Insight Generation Value Creation Insights to Business Program Management
MDM Partner Management
Data Dictionary * Ideation : « Data Science * Handover i« Scaling & Integration

+ Demand Generation i+ Modelling + Documentation i+ Monitoring

* Prioritization i+ Data Exploration » Approval i+ Adaption & Adjustment

% Operating Model | Access Control | Policies Processes Customer Management

Qa Technology Data Storage | Data Ingestion Data Ingestion | Analytical Engine | Decision Engine Vizualization
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Thorsten Burdeska
Senior Principal
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