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Conclusions 1

= The current state of the art of the present system handles a Physical
Blockchain based Mezcal crate cross-border trade from Mexico to
Germany.

= The system is based on the Hyperledger Fabric, an architecture
comprised of data models, smart contacts and access controls for

blockchains participants.
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Conclusions 2

= The full system consists of three blockchains:
1. A mainchain of the Physical Internet cross-border logistics and payouts across participants
2. A sidechain for auctions where goods, Incoterms, and additional transport and delivery
specifications are described; and where the transfer of funds from the customer to the
mainchain occurs
3. A sidechain for chain of custody where information is produced and transfer to the mainchain
in exchange of transfer of funds from the mainchain

" To do list:
1. The first mainchain: will be extended to include in payouts penalties and rewards based on
service level KPIs, such as: fill rates, order accuracy, lead time, etc.
2. The second sidechain: will be upgraded to include in the auction algorithm non-physical
goods/assets, and futures markets.
3. The third sidechain: will be extended to include m_nodes, _transport, and 1m_containers
where orders are located, as well as the status of the cargo, such as in unloading/loading bays,
crossdocking, (de/re)consolidation, sorting, storage, inspection, quarantine, transport, etc
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" Do we need to stress the need for the importance of the PI?
- Economies of scale, scope, speed, and space.
- Standardized n-containers; n-nodes, n-transport/routes
- Optimization, synchronization, automation

" Do we need to stress the technological possibilities of the Blockchain?
- Blockchain 1.0: cryptocurrencies
- Blockchain 2.0: Smart contracts and “black letter” rules.
- Blockchain 3.0 & X.0: scalability; interchain operability; cloud & big
data; on&off operability, security & governance; digitalization and
loT
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Mexico supplies a Mezcal crate to Germany
- Oaxaca, Mexico receives an purchase order from Germany

- -7
- The exporter places the Mezcal in nt-packs and a mn-box L&;J @
- The n-box is placed in a m-container and loaded in the LSP’s m-transport

- The n-container passes through a regional n-node, and infegrnational m-node in
Mexico for air transport to Germany

- The n-container arrives to an international m-node in Germany and passes
though a regional m-node, and a last mile delivery nm-node in Hamburg. -
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Use Composer to create a Business

Assets Transaction Access Query Netwerk Definition, comprised of Model
Participants Functions Control rules Definitions (.ctol, Seript Ljs), ACL Lacl and Query
Transactions (ary) files :

Model File

.cto

Business Netwaork Archive ° i
bna Cefinition and expart it as an archive (bna

file) ready lo deploy it somewhere.

Use 1D Cards (which include cannection

Hyperledger Fabric Web Browser [ Node.js o
Cloud / Local online profiles and credentials) to deploy your
Business Network Definition to a

distributed ledger.



Data model

= auction.cto X

org .acme.mezcal.auction

asset Mezcal vin {
o String vin
--> Member owner

enum ListingState {
FOR_SALE
RESERVE_NOT_MET
SOLD

et Mezcallisting
String listingId
Double reservePrice
String description
ListingState state
offer[] offers
Mezcal mezcal

part
String email
String firstName
String lastName

ticipant Member
Double balance

nt Auctioneer

transaction offer {

Double bidPrice
MezcallListing listing

Member member

J5 logicjs

auction.CloseBj

closeBidding(closeBidding) {
listing = closeBidding.listing;
if (listing.state !== 'FOR SALE'
throw Error{'L
H

listing.state = 'RESERVE NOT MET';
highestoffer = ;
buyer = B
seller = B
listingId { if (listing.offers & listing.offers.l
(a, b}
a.bidPric

listing.offers.sort(
return (b.bidPrice -

b

highestOffer = listing.offers[@];

if (highestOoffer.bidPrice >= listi

listing.state = 'SOLD";
buyer = highestOffer.member;
seller = listing.mezcal.owner;

email {

console.log('### seller balar
seller.balance += highest0ffe!
console.log( '#### seller balan

console. log('#### buyer balanc
buyer.balance highestoffer,
console.log('#### buyer balanc

listing.mezcal.owner = buyer;

listing.offers =

}

return getAssetRegistry('org.acme.mez¢
.then( (mezcalRegistry) {

Access Control List

£ permissions.acl ®

rule Auctioneer {
the auctioneer full access"
"org.acme.mezcal.auction.Auctioneer"
: ALL
'org.acme.mezcal.auction. *"
: ALLOW

rule Member {
q read access"”
"org.acme.mezcal.auction.Member"
: READ
'org.acme.mezcal.auction,.*"
: ALLOW

rule MezcalOwner {
: M er of a L total
(m): "org.acme.mezcal.auction.Member"
: ALL
(v): "org.acme.mezcal.auction.Mezcal'
(v.owner.getIdentifier() == m.getIdentifier())
: ALLOW

rule MezcalListingOwner {
HI er of a mezcal total
(m): "org.acme.mezcal.auction.Member"
: ALL
(v): "org.acme.mezcal.auction.Mezcallisting'

(v.mezcal.owner.getIdentifier() == m.getIdentifier())

: ALLOW

rule SystemACL {

tem ACL to permit all access”

"org. hyperledger composer.system.Participant’
: ALL
"org.hyperledger.composer.system. **"

: ALLOW
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“Network definition

& & o @ & mybluemix.net, B 10% - @ o +oIn @ D T =

al-auction-network efine admin

FILES

.1 #
About
RE Pt Mezcal Auction Network
Model File ) This is an interactive, distributed, mezcal auction. List assets for sale (setting a reserve price), and watch as assets that have met their reserve price are autorr
models/auction.cto to the highest bidder at the end of the auction.
Script File This mezcal auction network defines:
libflogic.js

Participants: Member Auctioneer

Access Control Assets: Mezcal Mezcallisting

+ Add a file... Transactions: Offer CloseBidding

The makeOffer function is called when an Offer transactionis submitted. The logic simply checks that the listing for the offer is still for sale, and then adds the

then updates the offers in the Mezcallisting asset registry.
Update o o . . . L
The closeBidding function is called when a CloseBidding transaction is submitted for processing. The logic checks that the listing is still for sale, sorts the offel

then if the reserve has been met, transfers the ownership of the mezcal associated with the listing to the highest bidder. Money is transferred from the buyer's ac
account, and then all the modified assets are updated in their respective registries.

T . . .
= Import/Replace To execute this Mezcal Auction Network Definition in the Test tab:

& Export
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Execution

& ¢ o @& mybluemix.net 10% | = O v N @ @ T =

Web mezcal-auction-network Define Test admin

Participant registry for org.acme.mezcal.auction.Member + Create New Participant
PARTICIPANTS
Auctioneer
1D Data
Member P
fdallari@liuc.it { . =
"$class": "org.acme.mezcal.auction.Member", < m
"balance": 5000,
R "email": "fdallari@liuc.it",
ASSETS "firstName": “"Fabrizio",
"lastName": "Dallari"
Mezcal ¥
MezcalListin rod@bestmans.ngo { o
g "$class": "org.acme.mezcal.auction.Member"”, & W
"balance": 1688,
"email”: "rod@bestmans.ngo"”,
- - "firstName": "Rod",
TRANSACTIONS "lastName": "Frankois"
1
All Transactions
sergio@mezpirits.mx { . =
"$class": "org.acme.mezcal.auction.Member", ﬁp HM
"balance": 5580,
"email”: "sergio@mezpirits.mx",
"firstName": "Sergio",

"lastName": "Barbarito"”

!
Submit Transaction
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Web mezcal-auction-network

Auctioneer

Member

Mezcal

MezcalListing

All Transactions

Submit Transaction

Define

Date, Time

2018-04-18,

2018-04-18,

2018-04-18,

2018-04-18,

2018-04-18,

2018-04-18,

2018-04-18,

mybluemix.net

Test

23:25:34

23:22:52

23:04:27

23:03:43

23:01:46

23:00:10

22:57:51

110%

Entry Type

UpdateBusinessNetwork

UpdateBusinessNetwork

CloseBidding

Offer

Offer

AddAsset

AddAsset

IDs and Timestamps

Participant

admin (NetworkAdmin)

admin (NetworkAdmin)

admin (NetworkAdmin)

admin (NetworkAdmin)

admin (NetworkAdmin)

admin (NetworkAdmin)

admin (NetworkAdmin)

admin

+

In & @ B T

view record

view record

view record

view record

view record

view record

view record

A hyperledger fabric architecture to handle the physical internet

10
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Mezcal crate auction

Sergio's Mezcal listing Mezcal listing - For sale

Fabrizio's offer Pod s offer

11



LIUC

BUSINESS
SCHOOL
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Submit a Temperature Reading

Submit a Shipment Received

12
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Final remarks

Physical Blockchain capability Requirements

Descentralised Autonomous Organizations (DAOs) and smart devises
Measurement and analytics

Distributed marketplace

Mainchain and sidechains integration

Plugging-in non-blockchain systems

Embedded optimisation algorithms in smart contracts

" Traditional, crypto, and virtual currencies and assets

14
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Final remarks

Living labs?

The full system consists of three blockchains:

1. A mainchain of the Physical Internet cross-border logistics and payouts across participants
2. A sidechain for auctions where goods, Incoterms, and additional transport and delivery
specifications are described; and where the transfer of funds from the customer to the
mainchain occurs

3. A sidechain for chain of custody where information is produced and transfer to the mainchain
in exchange of transfer of funds from the mainchain

To do list:
1. The first mainchain: will be extended to include in payouts penalties and rewards based on
service level KPIs, such as: fill rates, order accuracy, lead time, etc.
2. The second sidechain: will be upgraded to include in the auction algorithm non-physical
goods/assets, and futures markets.
3. The third sidechain: will be extended to include m_nodes, _transport, and 1m_containers
where orders are located, as well as the status of the cargo, such as in unloading/loading bays,
crossdocking, (de/re)consolidation, sorting, storage, inspection, quarantine, transport, etc
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Thank you!
Suggestions!
Lets talk!
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