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ABOUT MYSELF

D

DANIEL TRAUTH MEMBER OF THE IOTA EVANGELIST NETWORK 2018
D.TRAUTH@WZL.RWTH-AACHEN.DE IOTA DATA MARKETPLACE MEMBER 2018
W) @DANIELTRAUTH |OTA REGIONAL COMMUNITY LEADER 2018 .

(CO-)FOUNDER SENSEERING GMBH 2018
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EMPLOYEES: ~1,300
BUDGET: 64 MIO. EUR (2016)
EST. 1906
WERKZEUGMASCHINENLABOR (WZL) OF RWTH AACHEN UNIVERSITY

FRAUNHOFER INSTITUT FOR PRODUCTION TECHNOLOGY (IPT)
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Thomas Bergs, MBA.
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INTERNET OF PRODUCTION

GERMAN UNIVERSITIES EXCELLENCE INITIATIVE

52 Mio EUR over 6 Years
25 Professors
9 Postdoctoral Researchers

85 Doctoral Researchers

,1he vision is to enable a new level of cross-domain collaboration by providing
semantically adequate and context-aware data from production, development
and usage in real-time, on an adequate level of granularity”
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WWW.SENSEERING.DE

DANIEL TRAUTH
D.TRAUTH@SENSEERING.DE
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Edge Computing

Secure Audit Trails
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Agenda

Introduction

n Edge Computing

Secure Audit Trails
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LARGE-SCALE CYBER-PHYSICAL SYSTEM Press

Decoiler

Leveler

Material

DATA SPECS
VELOCITY: up to 7 Gb/s

il

VOLUME: up to 0,5 PB PER DAY

VARIETY: (un-)structured

-
;-n‘.
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THE USE CASE

LARGE-SCALE CYBER PHYSICAL SYSTEMS
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PROCESS FORCES

Forces and strokes during fine blanking
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Force and stroke signals represent a characteristic process signature.
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USE CASE A.1:

EDGE COMPUTING NETWORKS FOR PRODUCTION ENGINEERING
INFRASTRUCTURE FOR FINE BLANKING
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BATCH-LAYER

6 NODE
HADOOP / SPARK ECOSYSTEM

240 CORES
320 TB HDD

1,5 TB RAM
6 NVIDIA P100 GPU
SCALABLE (HORIZONTALLY)
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Force / stroke sensors

Machine control
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PROBLEMS IN FINE BLANKING

TEARS ON THE SHEARING SURFACE
DIE ROLL

MOTIVATION
COMBINATION OF

PHYSICAL-BASED AND
DATA-DRIVEN MODELS

Die roll —

Orkp;
kplece Shearing surface

Material
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INTEGRATED STRUCTURAL HEALTH ENGINEERING
DAMAGE IN FINEBLANKING

BELT STRAP

p BRAKE PAD

% CARRIER

a,

Damage during fineblanking and damage during operation
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LINKAGE OF PROCESS, MACHINE,

MATERIAL
AND WORKPIECE

© WZL/Fraunhofer IPT

Page 20



Agenda

Introduction
Edge Computing

n Secure Audit Trails
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Distributed ledger technology
What is a ledger?

Bdger — a means for recording and storing of transaction data

Cuneiform tablets
ca. 5000 BC

' Data is stored in separate silos
g Within and across organizations

Accounting books
ca. 1300 AD

Source: wikipedia.com. Image source: wikipedia.com, microsoft.com

Data silos
present day

=

Obstacle for
machine economy
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Distributed ledger technology
Data silos vs. distributed ledger

Distributed ledger — a consensus-based distributed system for immutable
E:ording and storage of transaction data from a peer-to-peer network

Data silos Distributed ledger

Using data silos gathering and Distributed ledger provides a novel approach
communication of distributed data is for gathering and processing of distributed
complicated if even possible data with some special features
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Distributed ledger technology
Special features and underlying technologies

wf

&

platform

Serve as a
Ensure data

immutability

Establish
digital
identity r/\'l

A

Serve as a
system of
record

Peer—to-peeé
network (P2P)

Legend: DLT — distributed ledger technology
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Distributed ledger technology
Cryptography: public-key encryption and digital signature — analogies

Public key encryption Digital signature

EE ey, I

&= o= &= o=

Private key: Public key: Private key: Public key:
physical mail box key  mail box address seal knowledge of the seal

Source: tripwire.com
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Distributed ledger technology
Data structure

Blockchain Directed Acyclic Graph (DAG)

1
«— «—
\ Y J\ Y ) \ Y ]\ J
Validated blocks New blocks Validated transactions New transactions
and transactions and transactions

Every new portion of transactional data added to the blockchain or DAG validates the whole
transaction history ensuring the immutability of transaction records
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Introduction
Machine economy definition and evolution

Mach | ne is the independent, economic operation of machines with the
integration of modern technologies and the associated change of the

|300n0my economic system

22— NoW ——————— ———medium-term

Smart and Self-monitoring Services instead
connected machines machines of assets

m Sensor integration m Self-monitoring m  Uberisation® of

. i - businesses
B Communication ® Order services

capabilities from humans ® Machine
and machines ~ subscription and
real-time leasing

——long-term —jp»

Machines as
customers

B Own decision
making

B Independent
participation in
the economy




IOTA use-cases in manufacturing > WZL x GCX x IOAT x SE
Extending the PoC: large-scale cyber-physical system

A digital twin of each workpiece with a unique immutable identity and attributes is
created in the IOTA Tangle during the manufacturing process
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IOTA use-cases in manufacturing > WZL x GCX x IOAT x SE
Secure Audit Trails in Fineblanking > Data Acquisition
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IOTA use-cases in manufacturing > WZL x GCX x IOAT x SE
Secure Audit Trails in Fineblanking > Tangle Explorer
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IOTA use-cases in manufacturing > WZL x GCX x IOAT x SE
Secure Audit Trails in Fineblanking > Data Visualization
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IOTA use-cases in manufacturing > WZL x GCX x IOAT x SE

Secure Audit Trails in Fineblanking > M2M with FE-Server
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Digitaler Zwilling zu jedem Teil
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Outlook
Data is the new oil

Distributed ledger technology is the data-backbone of machine economy
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Outlook
Data is the new oil

THANK YOU FOR YOUR ATTENTION

DANIEL TRAUTH
D.TRAUTH@WZL.RWTH-AACHEN.DE
@DANIELTRAUTH
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