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ss17 e Elementary concepts and their impacts (processes,
governance and application landscape)

— Originally designed as distributed transaction manager
behind Bitcoin without centralised authorities
(intermediaries)

— Today, blockchain is considered as core innovation of
Bitcoin (original roots in fighting email spam) for
distributed ledges, identity management, ofT, lofV, ...

»Trust and clearance in cross-organisational processes
»Machine-to-machine coop. in “automated” processes

»Smart contracts for the automation of consistency
maintenance
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Motivation of Lab
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ss17 e Explore technology platforms

- in SS 16 we explored 10 different platforms and

— implemented prototypes for demonstration, e.g., voucher
system, management of patient records, ...

— in SS 17 we deploy two specific platforms (Ethereum &
Hyperledger Fabric) for two pilots and evaluation of Smart
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ss17 e Multidisciplinary approach rooted in three FIT
research areas
— Cooperation systems for consensus finding (cscw)
— Decision support for new governance and business
models (R-Pro)
— Financial information systems for innovative process
designs (wi)
»>As well as legal aspects
* An experience platform for technical components,
implementation platforms, prototypes and blueprints
for novel governance, process and business models
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Set-up of Lab Course

ss17 e Projects and tasks are organised around

— two major pilot applications build upon
- smart replenishment boxes (networking businesses)
- smart vehicle control (machine-to-machine businesses)

— two implementation platforms
- Ethereum with Smart Contracts
- Hyperledger Fabric with Cloud access
e Focus on Smart Contracts
— automation of operational rules as well as
— consistency maintenance in process networks
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Our Pilots

e Smart replenishment box

— Assume a construction site with different craftsman
services and working tasks changing day-to-day

— Craftsman services require tools and supply parts of
various kinds provided by an array of suppliers

»Changing requests on a daily basis for varying
products from a variety of suppliers

e Establish smart replenishment box
— Stuffed by different suppliers
— Shelving different kinds of goods ... uniquely identifiable
— Utilised by a group of craftsman services
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Orders of individual products by consumers
Delivery of products to multiple customers
Accumulated billing of consumers
Openness for consumers and suppliers
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ss17 e Smart vehicle control
— Assume a street layout of a city with toll collect

— Vehicles with wallets for electronic payments of parking,
washing and routing services

— Transport capacities for passenger transfer to earn money
during ,idle” times

— Autonomous driving control regarding tasks and intentions

> Route vehicles across different payed services while
assuring minimal spendings and optimised incomes

e Establish smart vehicle control
— Incorporate payed services by different parties
— Optimise behaviour with regard to cost & revenue streams
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Smart Vehicle Control
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Start-stop control Vehicle recognition, e.g. for washing
(replaceable by WLAN control) or parking fees
. B I

§S 17

Switch for overall routing or entering special
areas like parking, washing or pick-up

>
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e QOverall structure of road layout

e Special areas, e.g., washing, parking, pick-up and
drop-off of passengers, will be entered via switches
and control by occupancy sensors
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ss17 e Each vehicle has
— wallet for electronic payments of washing, parking or
travelling on city routes
— requires sufficient digital cash
— can earn money with passenger transfer like Uber
— has working tasks like dedicated availability for ,master” or
duties like cleaning
— one process representative that interacts with the physical
track and its sensors plus actors
e Special areas will be entered via switches and
controlled by occupancy sensors
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Demonstrator
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e Wallets and vehicle
identification run on raspberry
Pi

¢ |mplemented with Faller Car
System
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ss17 e Develop Smart Contracts for specific services
regarding Smart Replenishment and Vehicle Control

o3 — Develop services in-the-loop
EE - test and illustrate in software environment
2 — Prototype on emulated hardware
- connect to electrical actuator
b-it

— Transfer in operational environment

- Install wallets on thin clients (raspberry Pi s) for distributed
transaction management

l - Raspberry Pi for each actor (vehicle, charger, road for toll)
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B Contact

7 e Prof. Dr. Thomas Rose
Fraunhofer FIT ..
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Schloss Birlinghoven :
53754 Sankt Augustin
Tel: 02241 -14 2798
Thomas.Rose@fit.fraunhofer.de
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e Visit our blockchain lab:
www.fit.fraunhofer.de/blockchain
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