Join the consortium to ...

gain an understanding of the
technologies behind the trend and

\ . |\ »ﬂ
learn to evaluate relevant use cases:

»Blockchain for Industrial Applications« > Get an overview of application

Trends, Challenges & Chances fields outside of crypto-
currencies like healthcare,

. \ [ AP logistics, automotive, machine
gﬁggﬁzﬁf;ﬁ m‘l’ F‘)Iay v and plant engineering,
important role in every . pharmaceuticals, chemistry, etc.

company” — > Identify specific applications

Achim Berg ‘ that are relevant for your
President of Bitkom | company like fraud prevention,
' ’ release of specific features
and elimination of unwanted
counterfeits

, > Evaluate the technological and

“We dont believe that traceability is the goal. economical challenges and
We believe that transparency is the ultimate chances behind the industry trend
goal. Blockchain will give us the ability not
only to track where food came from, but how
it was produced.” Your Contact:

Frank Yiannas Paul Scholz M.Sc. RWTH
Start: March 2018 Vice President of Food Safety at Walmart Phone +49 241 8904-315

End: December 2018 paul.scholz@ipt.fraunhofer.de
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Motivation

Initial Situation

Procedure

Major Outcome
for Participants

Distributed Ledger Technologies (Blockchain, Tangle, Smart Contracts...) are told to be
revolutionary - the “new internet” - which could solve currentissues related to digitalization and
globalization. Starting in the financial sector the hype spills over in multiple other industries,
leading to many open questions:

= What are the opportunities behind this technology and what are new fields of application?
= What are the potential implications for my markets, sector, business unit and team?
= What are the challenges of relevant and developing technologies?

= Starting point is an overview and SWOT analysis to create a general understanding of the
technologies and their potential impact on selected application fields

= Best practice applications, high potential applications based on partner needs and
research applications will be structured and offered for further evaluation

= Based on your vote, a deep dive on technological and economic aspects will be executed
for selected applications

=» Understanding the concepts of blockchain technologies and the implications for your business

=> A detailed overview of current and future blockchain and tangle applications, underlying
enabling technologies, software tools and enabling partners

=» Technological and economical evaluation of potential implementation of selected cases

=>» Access to a large cross-industrial & interdisciplinary partner network



Potential of Blockchain / Tangle Usage

Build Trust Reduce Costs Accelerate

| £

* Reduce the time required
to get a secure answer

* Allow autonomous M2M
interactions

Reduce risk of collusion &
tampering

Prevent counterfeiting
Build trust quickly
between new partners
Create transparency

* Remove intermediates
and middlemen

» Get rid of expensive
overhead

Source: IBM Watson ioT



Potential Focus Areas

Smart Production Smart Products
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Production Product Smart
Data Handling Transparency Services

Supply Chain Product Data Collaboration
& Logistics Handling Platforms




Project Structure & Timeline

3 months 3 months 4 months

< »
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Knowledge Base Application Overview & Technological & Economic
Evaluation Deep Dive

..................

a
a

P

Kick-off 15t Report 2"d Report Final Meeting
March, 2018 June, 2018 September, 2018 December, 2018
Stage 1 Content: | Stage 2 Content: Stage 3 Content:

1
B Assessment of most relevant use

cases, best practices and research
activities within the derived segments

®m Development of a structured and
detailed knowledge base

®m In depth technological or economic
analysis of defined use cases according to

m Internal and external expert input the partners needs

regarding different underlying ®m Technical and economic evaluation in

1
1
1
1
1
1
1
1
I — Technological implementation, to develop a

. . . 1

technologies like blockchains and ! terms of short fact sheets

1
1
1
1
1
1
1
1
1
1

roadmap and define stage gates

— Assessment of potential added value, costs for
implementation or business model generation

tangle m Assessment of potential

collaboration partners & solution
providers

m Segmentation of different application

fields and target markets = Information basis for subsequent partner-

specific roadmaps/decisions concerning
the initiation of specific monitoring,
demonstration or implementation
projects

= Information for a common = Information basis for selection of
understanding and profound basis relevant detail cases

_ _ Consortium W Optional workshops with
Questionnaire meeting ~ YV 7 partners/experts



Project Framework

Market Perspective Technology Perspective
How do | evaluate the 4 Are there existing solutions for
economical potential of a / my problems and how are they
blockchain solution? / working in detail?
Deep What are the technological
How can | establish the right : . differences between various
network of partners for Dive approaches and what is the most
leveraging the potentials? / suitable for my use case?
For which of my business | How do | identify research
needs is a blockchain / entities, start- ups &
applicable? / Which other Which collaboration partners for
2 ~applications exist Stru CtL_J red applications the implementation?
based on markets Overview could disrupt my
and focus areas? current business?

What kind of Distributed Ledger
Technologies (DLT) exist beside
blockchain?

How do | implement gathered
data in a blockchain / tangle?
, Knowledge _
What infrastructure do Are there best practice examples
| need to setup in my company? of blockchain / tangle usage in my
field of application?




Exemplary Proceeding & Results » > >

Stage 1: Segmentation & Knowledge Base

Go Offline
Knowledge Base

= Build up background knowledge regarding
blockchain-based or blockless systems like directed
acyclic graph/ tangle and hybrid systems

= Understand the differences and advantages of different
distributed consensus methods like proof of work,
burn, capacity, stake, activity, etc.

= Generate a common understanding & discuss
relevant issues with the consortium partners

[ Segmentation

CEE

Logistics & Supply Chain

Segment Summary

_ = Structured overview of branches where the different
o | technologies could be beneficial

@ S ﬁ( <. | = Possible fields of application and general concepts
““

" Smart ¢{ [ suggested sub-segments

like smart contracts, “long data”, trace (food)
contamination, verification of software updates, etc.
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= Consortium votes for the most relevant segments based
on partners’ needs and interests. Applications dedicated
. to these selected segments will be assessed in Stage 2.




Exemplary Proceeding & Results
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Stage 2: Application Short Fact Sheets

Short Fact Sheet

OVERALL APPLICATION RATING seseot & v &
s Lowvolume []  Plastie []
E High volume [] Cerame [
oot e, | MarketPotental ___|
mt:::;“m ss'vn"l:;”‘ Technological Potential Market Potential
A manscrng copsbity N ] Cseamelsnt i
— P — oveemecrote i —
3.04 361

Potential for overall [} L n Eniry barriers b -
process improvement I cunt s, omsan sote o L
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Technological uniqueness of & : 4 petifvencss 3 28
Ab-elated features — e rinirwreaes (I
4 007
Description: M |u gluuls r mold inserts r r manufacturing prir \ypl 1 c parts in high volume production. The integration
formal cooling se:(pe ctod to recuc cycle times, increase ple:(rl mmpn vepchess stability.
Available/ relevant Cross industry
'AM Technologies Technologies (Top Players) Application Potential
Powder Bed Fusion: - Vatuum brazing Selective Laser Mefti - Manuractunng of heat
Selective Laser Meting ~ Diftusion weldi EOS, 30-8storms, SLM Soluians excnanger
Electron Beam Melting = Drilling of coaling channels _El'g‘rwﬂﬂmﬁm
Directed Energy Deposition: Lasr ol Depesiton
Laser Metal Deposition Opiomes, AP Imovabons, Trmpt
KEX. page
Knowledge Exchange 05.01.2018
Short Fact Sheet
Details
Technological Potential Market Potential
AM manutacturing capabiiity

M  Expected market sustainability
- mgmymmm shapes, like the integration of conformal cooling for

omparably litd
ing of powder partic! |e nresu in porous components’
N be produced but post proc g nn mca n be

Cavit
difficutt
Potential for superior product performance:

1 high aspect ratios

[
dmiamih | conomc conpem ——

= Reduced cycle imes for pnpmuﬁn with AM molds
manufactured parts = Improved moid function: mf
! *  Manufacturing of single ora kinde

*Exemplary extract of short fact sheet

Technology & Market Analysis

Scouting for relevant blockchain applications, already in
use or under research within the selected focused areas

Structured overview of best practices, concepts and
solutions that are already in use or under development

Analysis of the application on a technical level:

— What type of distributed ledger technology (e.g. Blockchain),
consensus mechanism (e.g. proof of work), etc. is used and
why?

Assessment of the market potential:

— What is the market potential or are there possible synergetic
uses?

Identification of cooperation partners like suppliers, key
researchers or business partners

Identification and discussion of challenges to cope with, as

basis to define a roadmap

Consortium votes for blockchain applications to be further
deeply evaluated in Stage 3



Exemplary Proceeding & Results

Stage 3: Technology or Business Case

A
DC Microgrids
Technology Patterns

DC Microgrid
| {3 Input & Sensors

Knowied;

Data Management & Security

Example of Blockchain today in Microgrids

& Lo

the platform.

The Blockchain was developed by
LO3ENERGY

The Brooklyn microgrid demonstrates a i |
small city grid with blockchain as part of e ey
LO3BENERGY

vices and
5

VHP &
Reapy |

gggggg

Tennet & Sonnen
In May 2017 the German TSO Tennet

and community battery company Sonnen g

announced to use IBM open source
blockchain solution to use flexibility of
energy storages for grid support secure
and reliable from one hand

*Exemplary extract of technology case

DR :

Technology Case

In depth technological assessment of different concepts
their advantages & challenges regarding the specific
application

Implementation or development roadmap to define
stage gates and identify key players to talk to

In depth analysis of a possible example use case from
development to roll out

Business Case

Evaluation of a possible business case regarding
implementation costs and ROI

Comparison of different solutions and concepts regarding
their technological and market potential

Overview and suggestion regarding possible
development strategies within the defined scenario like
wait and buy up or becoming an innovation leader

Assessment of potential new Business Models



Consortium Structure

Consortial Partners

» Representatives of companies in industries
potentially affected by blockchain related
technologies (management & application experts)

= Professionals in strategy, business development,
product development, production and marketing

Technology
Overview &
Forecast

Research Institutes _

Market and
Product Trends

Business

models = Software, platform and

ICT providers
= Smart Data providers
= System integrators
= Start-Up ecosystems

Z Fraunhofer Z Fraunhofer

IPT FIT

Consortium
Project

Interdisciplinary Consortium

Market
Understanding

Use-cases

ﬁr’,,_

RWTH Aachen

®  Approx. 20 consortium partners ®  Worldwide scope
m € 25,000 per partner m Kick-off and two interim meetings
® 10 month duration (Mar ‘18 to Dec ‘18) m Final presentation and report




Project References

S Consortial Project Framework:

i ®m Result generation by research partners (TIME Chair RWTH, FIR, Fraunhofer IPT & FIT)
B Face-to-face results presentation and discussion with industrial consortial partners

® Moderated cross-industrial workshops and expert key note speeches

® Networking with a cross-industrial consortium and highly relevant research entities

Mahr
T-Systems Toyota Miele
Thyssen "
OSRAM Vorwerk Krupp Harting
ZTE Audi Hilti
Busch- Brose Shell eurodata
Jaeger
More than
60 previous
Daimler P . LG
Consortium
Partners*
Alfred Freuden-
M Karcher berg
Homag Hitachi

*amongst others all mentioned companies were partners of a former
consortium project hosted by KEX AG and its research partners



Your Contacts

A Powerful Team in Technology Research

Expert Network in Aachen:

~ Fraunhofer
IPT

KEX.

Knowledge Exchange®

‘ ir an der
_BWTH Aachen

Campus Melaten
RWTH Aachen University

©rha reicher haase associierte GmbH

KEX.

Knowledge Exchange®

~ Fraunhofer
IPT

Fraunhofer IPT

Knowledge and experience in all fields of production technology
for developing and optimizing solutions for modern production

facilities

FIR - Institute for Industrial Management at RWTH Aachen
Industry-oriented research in the areas service, information and
production management

——
~ Fraunhofer
FIT

DEMOFABRIK
AACHEN

Demonstration Factory Aachen
Application, exploration and
further development of Industrie
4.0 solutions with industrial and
research partners

Research Area m
Technology,

Innovation, Marketing,

Entroproneurship

TIME Chair RWTH Aachen
Technology and innovation management,
business model innovation

Additional Experts:

_—
~ Fraunhofer
FIT

Fraunhofer FIT

For about 30 years now Fraunhofer FIT has

been conducting R&D on user-friendly smart
solutions that blend seamlessly in business

processes
-—
~ Fraunhofer EMOFABRIK
IML AACHEN

Paul Scholz M.Sc. RWTH
Project Responsible

Phone +49 241 8904 315
paul.scholz@ipt.fraunhofer.de

Fraunhofer-Institut far
Produktionstechnologie IPT
Steinbachstral3e 17

52074 Aachen
www.ipt.fraunhofer.de

_—
Z Fraunhofer

IML
Fraunhofer IML
Founded in 1981 with 260 employees is said
to be first address for all questions with
respect to holistic logistics

ﬁr,m,

RWTH Aachen

Research Area
Technology,
Innovation, Marketing,
Entreprencurship


mailto:paul.scholz@ipt.fraunhofer.de



