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Agenda

- Value and Information
- Blockchain 101
. Future of Blockchain

- What will you do?
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Information Value

- Word of mouth - Shells

. Courier - Gold nuggets

- Mall - Coins

. Telegraph . Letters of Credit

. Telephone - Electronic Banking
- Internet - Bitcoin?

How far apart? How far apart?
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Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshini@gmx.com
www. bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online

payments to be sent directly Irom one party o another without going through a
Mnancial institution.  Dhgital signatures provide part of the solution, but the mamn
benelits are lost if a trusted third party 15 stll required w0 prevent double-spending.
We propose a solution (o the double-spending problem using a peer-to-peer network.
The network tmestamps transactions by hashing them into an ongomng chain of
hash-based proof-of-work, forming a record that cannot be changed withouwt redoing
the proof-of-work. The longest chain not only serves as prool of the sequence of
eventls witnessed, but prool that it came from the largest pool of CPU power. As
long as a majority of CPLU power 15 controlled by nodes that are nol cooperating 1o
attack the network, they'll generate the longest chain and outpace attackers, The
network isell requires mimmal structure. Messapes are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of~work chain as prool of what happened while they were gone.

1. Introduction

Commerce on the Internet has come to rely almost exclusively on financial institutions serving as
trusted third parties to process electronic payments. While the system works well enough for

most transactions, 1t still suffers from the inherent weaknesses of the trust based model.
{omnletely nan=reverzihle trancactions are naot really nocgithle =mce financial institotions cannot
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But IS It new?
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Blockchain new?

. Cryptographic signatures
- Public Key Cryptography

- Cryptographic Hash Functions

- Proof-of-work

- Time-Stamping

- Merkle Trees

- Byzantine fault tolerance

- Smart contracts
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What's In a

transaction?
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Inputs

Frevious outpuot

(index) Amoumnt From address Tyvpe Seriptsag

ehb2 156 TIAS2Y. 1 [F0288TO12 | ICGYy ArAxlao lvadplOGNYIIFGedEpPLUVTST | Address | 308402201 700 205a3d 79| .. ] 29E5b ] SdaallabSeSledd 1449 cal 3 Td o)
CIBdec [ 43250 A0 [ 304042789 | TGYBAOPT MR g T ThbHABOBXYFF T RY O | Address | 3045022 100 7240040203 )9 TA95hS6ad 298 17T 3e 325 MdalThd 72120598

(Hbec 2% 8e 0 [ 299934316 | LOGYyApAxYas | vaSpOGMNY IHESpdEpPUYTS] | Address | 3040220006 Wha4 I8 1 cbil ., .. |2bRE50] SdpaabBe 500d 6 1 4 489¢alk3 T de R
25271 5b3cSla 0] | 300515088 | ITALgzZFPbSgxz9aChz s KOsYhtZMVEMwn Address | 30022073 114953478 1d| ... |8d4636b1 76 | 3d4 Tdd4etaibia 2duhoa 34

Outputs

Index | Armouni T address Type ScriptPfubbey

OF_DUP OF_HASH 160
0 051682435 [ ILUHNNTSHPUGY e Pdb2 ipd st Wiokre ko Address | d5936al | Toblcd Bbe 2adaaaTT 153 3ccefdbERILE

OF_EQUALVERIFY OPF_CHECKSIC

OF DUP OF HASH 160

1 11 5569767 | IHzABME I EAHApDEox MILAEXBLPPy Uoogwd s | Address | bad bacs 75050 Va2 che Ldde detie 3564 77504
OF_EQUALVERIFY OP_CHECKSIG




What's In a block?




Block 12

p| Prev_Hash I I Timestamp
5 .
Tx_Root I | Nonce

Block 10

| Prev_Hash | Timestamp

TX_Root

| Timestamp |
| Nonce I
I

HashO1 Hash23
[Txﬂ][Tﬂ][Tﬂ][TxB]

Ul

Nonce
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Volatility Over Time (%)

Zoom 1Im 3m 6m YD 1ly All From Aug 16,2010 To | Aug 30,2017
10

; I | I I I I B I ‘ I °

Jan'11 Jul 31 Jan'12 Jul 12 Jan'13 Jul'13 Jan'l4 Jul'l4a Jan'l5 Jul'ls Jan'l6 Jul 16 Jan'17 Jul Ll?

Bitcoin’s volatility over time against the US Dollar. Source: https://bitvol.info/
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Current risks

- Smart contracts used for ICO’s
- Speculation bubble

- Lack of real world applications
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Current opportunities

- Ample room for innovation in the application space
- Next to no consumer (end-user) applications

- Pick what's applicable to your problem
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Portfolio Lease Agreements
O
+[b - +A
Add Building Transfer Building
Buildings Building name A-Z v C)\
Land registry detalls: falde7as Energy label: B Bag ID: 9621efeb
De Maastoren s o 9
Zoning plan: Office Occupancy rate: 81%
Wilhelminakade 1 69000(bvo)/44000  Lease agreements. 8
3072 AP Rotterdam Floorspace: (vvo)
Land registry details: e8afcb31 Energy label: A Bag ID: 01388044
De Rotterdam S o 9
Zoning plan: Commercial Occupancy rate: 81%
Wilhelminakade 179 160000(bvo)/60000 Lease agreements: 8
3072 AP Rotterdam Floorspace: (vvo)
Land registry detalls: cbd2aded Energy label: A Bag ID: f25110e9
Het Groothandelsgebouw e % 9
Zoning plan: Commercial Occupancy rate: 81%
Stationsplein 45 120000(bvo)/102574 Lease agreements: 8
3013 AK Rotterdam Floorspace: (vwo)
Land registry detalls: cd88188a Energy label: A Bag ID: fd7b8c88
The Edge = e o 9
Zoning plan: Office Occupancy rate: 81%
Gustav Mahlerlaan 2970 51000(bvo)/40000  Lease agreements: 8
1081 LA Amsterdam Floorspace: (vvo)




Jasper van Gelder () Vv

CONTRACT PAYMENTS

HUUROVEREENKOMST KANTOORRUIMTE

en andere bedrijfsruimte in de zin van artikel 7:230a BW

Model door de Raad voor Onroerende Zaken (ROZ) op 30 januar 2015 vastgesteld en op 17 februan
2015 gedeponeerd bij de griffie van de rechtbank te Den Haag en aldaar ingeschreven onder nummer
15/20 tevens gepubliceerd op de website www.roz.nl.

Verwijzing naar dit model en het gebruik ervan zijn uitslutend toegestaan, indien de ingevulde, de
toegevoegde en/of de afwijkende tekst duidelijk als zodanig herkenbaar is. Toevoegingen en afwijkingen
dienen bij voorkeur te worden ocpgenomen onder het hoofd 'Bijzondere bepalingen'. ledere
aansprakelijkheid voor nadelige gevolgen van het gebruik van de tekst van het model wordt door ROZ
uitgesioten.

ONDERGETEKENDEN

1. Jasper van gelder

[gevestigd/wonende*] te |

hierna te noemen Verhuurder',
ingeschreven in het handelsregister van de Kamers van Koophandel onder nummer

vertegenwoordigd door
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Blockchain applications in energy trading

chain - an opportunity
ergy producers and
mers?

Energy, commod
blockchain

R Ficture & trade fhoor five years in the future. The robatic
o e r' Ca n owe r re' trader managing one of the gas desks is about to

execUte 3 physscal natural gas trade with an industnial

custaener. One of the rabat's trading algonthms scans
(N A p C O) Co nfe ren Ce auallable markst inerest and optimises its search for

the best deal 1o meet the customen's volume and tenor
regurements for a given penod. Dnce the robot’s
preposed deal 1erms are appraved by the customes,
the trade is exsauted and recorded on the blockohaan
The deal terms are sutomatically confirmed and
rsranation information is recorded on the blockochan
Feb ma 1 0 2 0 1 7 and available to the plpeline shipping the gas. As gas

ry ) ficves throughout the manth, physscal settament

oocurs dadly with payment ininated immediately.
all acthaty added to the bleckchain is readily available
i the seller, buyer, plpeline and banlk. Frysical tidle of

These slides are for educational purposes only ar the gas s also conveyed directly via the blockchain.
ShOU!d HO' be 'EI'Ed UpOﬂ. as Mme. The V'BWS a This example, possible using technologles avallable

are 001 necessaf"{ those °' EmS‘ & erg LLP. today, demanstrates ane of the real powers of the

bdeckchain. The elimination of ineffickent, emmor prone
and cosily back office processas such as confirmations,
aciualsation of volumes and numerous forms af
recondliation. If &l partes to & transaction had access
bo the same verfied transaction record, avallabla
though a distributed database, the impact on the
spead and costs of ransacting would be iImmense.

In additson, oredit fsk could be reduced 1o almost 2ero,
theaugh faster settlerment times and lower collateral

requiremenits. Blockchain technology has the potensial
to transform the entire deal life cycle minimising human
intenvention from trade exacution to payment.

But blockcham technolomss will ot simply make
the cunment markets mone efficent. They hawve the
potential o radically disrupt and open up the enangy
markets inways peogle have not yet even considered.
Boundaries between asset classes will blur as cash,
energy products and other comemaeditles, from
indusirial componenits to apples could 3l becoms
dhgital assets trading intes-operably. If more value
can bie desred by nat restrcting activty to a single
assel class, then that & where the market will go
Blockchain will provide the platfonm.

L

www.pwc.com/utilities










put

get

ntx gethord32le
(Varint matchLen) < get

hashes -- replicateM (fromIntegral matchLen) get
(VarInt flagLen) -<- get

WS <- replicateM (fromIntegral flaglLen) gethords

return © MerkleBlock header ntx hashes (decodeMerkleFlags Ws)

(MerkleBlock h ntx hashes flags) = do

put h
utWord32le ntx
:;ut § VarInt $ fromIntegral ¢ length hashes

M hashes put
11::"; ;s _ encodeMerkleFlags flags

t ¢ varInt 5 fromIntegral © lengt
u
?orM WS putwords

h ws
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Do you even need Blockchain?

database’ 1

Doos It require sh communication .

-
'
' > ~ r
wrine access? g choice .
; Do you really need a blockchain? s
Are wrsers knowr *
vusted? :
: Yes, anyone C ¥ | By - & S%P Y
' them [ ¥euprobabiys] [ aewies | [ sowntes | [ oomanv 1L | [Cous¥tave | [ Rect brsiness |
ey o " | bockchain
e A iRl : . \ blqud"lain ssertion nswer
1\ ? - EEEEE .- " - - - -
3y P R RN L - A significant number of participants will be transacting on the network (=100) Agree/fYes
Doyoursedt ¢ CONSENSUS
contol functional  § choice Network
: You don’t trust the participants in the network and don’t need/want to know them Agree/Yes
= = why do they maintall
. a;._;zo: e : / A limited amount of data needs to be stored for every transaction (a few fields) Agree/Yes
aanlod S B They are given | Performance
: rewards { 3 The business process doesn’t requires a high throughput (scalability) Agree/Yes
Do the
'L on the ledger itself ) benefits justi
) ' the cost g;f The business logic is simple Agree/Yes
- e EEEEEEE R T RS ST ES s am -

AN e e e e e e e e
G I L Th : double I Business logic | Privacy of transactions is not an important feature Agree/Yes
'
'

permission less The system will be standalone, it doesn’t need to access external data or be

................... Agree/Yes
Public Shared Ledgers You might e L
"eed;a_ | No arbitrator shall be involved in case of a dispute Agree/Yes
‘blockchair
Consensus All participants can be involved in the validation of transactions (Vs only a group of Agree/Yes

known validators)

Sowroe: Digrbuted r

You need strict immutability of the record (no amend & cancel, even by admin) Agree/Yes
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