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Agenda

background & credits

Module 1 | core concepts & underpinning technologies

Module 2 | DLT use cases (30+ over 10 core domains)

Morning break

Module 3 | AI, IoT, QC & DLT technologies convergence

Module 4 | challenges & opportunities in supply chain DLT
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background
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complex project management software and consulting worldwide

energy, construction, mobility, public sector, complex projects

established in 1991 in Ølensvåg (Top 2 IT company in Norway)

19 offices internationally (presence in 30+ countries)

Klaipeda strategic GBS in growth mode

1.350+ employees worldwide

2018 revenue ú145m

Proven management software suite and consulting services for complex projects

Pims Contract Management
Planning, tendering, award and 

ongoing management of contracts

Pims Document Control
Manage project documents and ensure 

efficient workflow

Pims Team Documents
Collaborate, share workspaces and 

elevate communication

Pims Health and Safety
Increase safety, reduce risk, and 

ensure compliance

Pims Cost Management
Estimate, budget and control project 

cost and performance

Pims Risk Management
Identify, address and control project 

risks

Pims Completion Management
Define project-wide strategies to achieve 

smooth handover of systems

Pims Quality Management
Plan audits and follow up non-

conformances to elevate project 

standards

Pims Experience and Benchmarking
Analyze project experience and improve 

decision making

Pims Interface Management
Identify and implement interface 

solutions for efficient information 

exchange
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health|energy|industrial|mobility|fintech|govtech|media

industrial DLT ecosystems & e-contracts platform

smart cities accelerator programs

digital transformation programs

startup accelerator programs

training/consulting services

NEXT+ ENGAGE CMS
dynamic content, dynamic navigations, 

multilingual, multimedia, web/mobile 

apps

NEXT+ ENGAGE eCommerce
multicurrency (incl. cryptos), configurable 

products/services, 

prices/taxes/promotions

NEXT+ ENGAGE CRM
events, locations, campaigns, enrichment, 

C2C/B2C/B2B/B2B2C, segmentation, 

GDPR

NEXT+ DLT/smart contracts
Permissioned, multi-consensus, 

on-chain, high TPS, codeless

NEXT+ MEASURE
COA, AR/AP, assets, 

simulations/budgets, banking, inventory, 

WMS/payroll, 3P

NEXT+ WORKFLOWS
dynamically configurable workflows on 

all transactional modules (20). DLT floors

NEXT+ VISUAL DASHBOARDS
Data cubes, visualizations and 

configurable dashboards. AI-driven smart 

information

NEXT+ API / IoT / AI
EDGE-X device integration by 

user/location, functional elasticity
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other content, credits & references

Apologies for missing

references if any. Do

let us know.
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module 1 

core concepts 

& technologies
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introduction
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Gartner Hype Cycle for blockchain use cases (July 2019)

Total crypto market cap

from 2008 to 2020
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hard cash
(notes, coins)

~$35t

the mother of all bubble charts, or

the mother chart of all bubbles

stock markets

~$70t

all money

~$90t

$.5t

USD

$4t



11

digital abundance digital scarcity

DLT new

invention
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BBC explains cryptocurrencies in 2 minutes

https://www.youtube.com/watch?v=SzAuB2FG79A
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blockchain

the journey 

so far
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Hash Trees

Merkle

Byzantine Generals Problem

Lamport,Shostak,Pease

1979         1982                      1991              1993                  1999                  2008/07         2008/09    2008/10          2009/01          2012          2014     2015     2017

DLT (Distributed Ledger Technology)

Computing Cost

Dwork,Naor

Chain of Blocks

Stornetta,Haber,Bayer

Byzantine Fault Tolerance

Castor, Liskov

PoW (Proof-of-Work)

Jakobsson,Juels

1st bitcoin block

Bitcoin.org

Double -spending

S. Nakamoto

Lehman Brothers 

collapse (GFC)

Decentralised money

G. Di Noto

SKYE DLT contracts (NEXT+ r18a)

QC-based ñunchainedò DLT paper

cloudyBoss

Ripple Labs

Fintech

The DAO

Ethereum

NEXT+ EDLT

cloudyBoss

Hyperledger Fabric SDK 1.0

Linux Foundation
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êorigins

When Who What

1979 Ralph Merkle (below) ñHash treesò US patent no 4309569

1982 Lamport, Shostak, Pease ñThe Byzantine Generals Problemò paper, basis forconsensus protocols
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the 90õs

when who what

1979 Ralph Merkle ñHash treesò US patent no 4309569

1982 Lamport, Shostak, Pease ñThe Byzantine Generals Problemò paper, basis for consensus protocols

1991/92 Stornetta, Haber, Bayer  ñChain of blocksò then ñMerkle treesò paper applying hash trees to data validation

1993 Cynthia Dwork, Moni Naor ñcomputing cost as a solution to spamò, basis for ñProof of Workò concept in mining

1999
Jakobsson, Juels Further formalisation of the PoW concept

Castro, Liskov PBFT (Practical Byzantine Fault Tolerance) algorithm
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the 00õs

when who what

1979 Ralph Merkle ñHash treesò US patent no 4309569

1982 Lamport, Shostak, Pease ñThe Byzantine Generals Problemò paper, basis for consensus protocols

1991/92 Stornetta, Haber, Bayer  ñChain of blocksò then ñMerkle treesò paper applying hash trees to data validation

1993 Cynthia Dwork, Moni Naor ñcomputing cost as a solution to spamò, basis for ñProof of Workò concept in mining

1999
Jakobsson, Juels Further formalisation of the PoW concept

Castro, Liskov PBFT (Practical Byzantine Fault Tolerance) algorithm

Jul 2008 Giovanni Di Noto
ñthe money-poly conundrum: basis for a decentralised digital currency frameworkò 

Griffiths University (Brisbane Australia) | ENV100 paper submission

Sep 2008 Lehman Brothers Investment bank Lehman Brothers collapse (GFC starts)

Oct 2008
Satoshi Nakamoto

ñBitcoinòwhite paper solving the double-spending conundrum. metzdowd.com

Jan 2009 bitcoin.org, version 0.1 of the bitcoin software and mining of 1st bitcoin block
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the 10õs

when who what

1979 Ralph Merkle ñHash treesò US patent no 4309569

1982 Lamport, Shostak, Pease ñThe Byzantine Generals Problemò paper, basis for consensus protocols

1991/92 Stornetta, Haber, Bayer  ñChain of blocksò then ñMerkle treesò paper applying hash trees to data validation

1993 Cynthia Dwork, Moni Naor ñcomputing cost as a solution to spamò, basis for ñProof of Workò concept in mining

1999
Jakobsson, Juels Further formalisation of the PoW concept

Castro, Liskov PBFT (Practical Byzantine Fault Tolerance) algorithm

Jul 2008 Giovanni Di Noto
ñthe money-poly conundrum: basis for a decentralised digital currency frameworkò 

Griffiths University (Brisbane Australia) | ENV100 paper submission

Sep 2008 Lehman Brothers Investment bank Lehman Brothers collapse (GFC starts)

Oct 2008
Satoshi Nakamoto

ñBitcoinòwhite paper solving the double-spending conundrum. Metzdowd.com

Jan 2009 bitcoin.org, version 0.1 of the bitcoin software and mining of 1st bitcoin block

Jul 2015 Vitalik Buterin and team ethereum world computer and scripted (solidity language) smart contracts 

Dec 2015
Linux Foundation team

Open source Hyperledger project for enterprise blockchain starts

Jul 2017
Hyperledger Fabric SDK 1.0 announced

cloudyBoss team SKYE (enterprise blockchain clusters + unscripted skye-contracts) released

bitcoin ethereum

concept cryptocurrency world computer

coin release method early mining through ICO

block time ~10 minutes ~12/15 seconds

protocol SHA-256 ETHASH

hardware property ASIC ASIC-resistant



19

blockchain

core concepts

& mechanics
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hashing

Ånon -trivially translates a value to another

Åuniquely translates (~nil collisions)

Åirreversible 1-way function
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hash tree

Keyword Description

Merkle Tree a binary tree where the parent root hash is a function of child hashes derived from data leaves

Transaction a value, balance, change of state or other data, corresponding to a leaf in a hash tree

Block a group of transactions (leaves) ultimately pointing to the same top (or root) hash
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comparing data

hash tree arithmetic 1/3
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efficiently verifies the integrity of a transaction

hash tree arithmetic 2/3
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hash tree arithmetic 3/3

ÅTransactions are interdependent (unalterable)

ÅThey are validated via their Merkle path s

ÅA Merkle path requires log 2(N) hashes

N (number of transactions) log2(N)

4 2

16 4

1500 11
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block -chain = ever -growing merkle tree

Bn+1 = f(Bn)
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whatõs the nonce for?

a variable used and set by miners to

mine a block that fits accepted rules

such as hash < ceiling value

it highlights and materialises the idea

of computing cost (Proof of Work)

this shifts the burden of proof on

one side of the ecosystem (miner)
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why bitcoin is ASIC centric?

GPU
Graphics Processing Unit

FPGA
Field-Programmable Gate Array

ASIC
App Specific Integrated Circuit
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Alternative ASIC -resistant Proofs

ÅPoS | Proof of Stake
example: ethereum ecosystem uses PoS

how much cryptos do you hold? 

for how long?

ÅPoI | Proof of Importance
example: NEM ecosystem uses PoI

how much cryptos do you hold? 

how many transactions?
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ecosystems

Keyword Description

Immutability
The property of an auditable transaction which irrefutable details (similarly to a

posted transaction in a conventional accounting ledger) are no longer altered

Distributed ledger
DLT, hyper ledger

shared immutable ledger kept up-to-date over discrete nodes (organisations and/or

computers) which are all part of a same cluster, ring or ecosystem of nodes

Node A single instance of a distributed ledger such as a server in a multi-node ecosystem

Ecosystem, cluster, ring A group of at least 3 nodes each carrying an instance of a same distributed ledger

Byzantine fault tolerance a consensus protocol for ecosystems to run when nodes crash or act maliciously

Consensus an agreement on the state of the ledger reached via PBFT, PoW, PoS, PoIé

Propagation The act of propagating a transaction across all nodes of an ecosystem

Genesis transaction The first transaction in a distributed ledger
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multi -chain ecosystems

Keyword Description

Mining process by which bitcoin rewards nodes for solving math puzzles to create new coins

Trust-less a decentralised modus operandi devoted of censorship typical of open blockchains

Cryptocurrency digital currency relying on mining and open blockchains to avoid double-spending

Bitcoin, Ether, Litecoin cryptocurrencies, each with their own blockchain protocol and other rules

Multichain meta-system of various ecosystems with distinct blockchain protocols
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opened vs permissioned blockchain ecosystems

Keyword Description

Enterprise blockchain
SKYE, hyper-ledger, ebc, 

permissioned blockchain

a set of blockchain DLT use cases other than cryptocurrencies.

Mining, ICO, PoW or trustlessness are generally alien to permissioned blockchains. Vice-versa,

permissions (to control participating nodes), speed and consensus are required for data integrity.

MSP Member Service Provider. An admin node in a permissioned blockchain

Permission Control mechanism to allow node participation into a permissioned ecosystem
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future -proofing current DLT challenges

future-proof challenges

unchained quantum-resistant immutability

DLT use cases beyond crypto-coins

distributed / sharding ecosystems

inter-operable DLT protocols

codeless DLT and contracts

scale-neutral data nodes

real-world high TPS

elastic data nodes

tokenomics

non-elastic data nodes

cryptosôsfiat inner-nature

enviro-adverse ASIC cryptos

quantum-adverse PKI / hashing

centralised / cartelized ecosystems

code-dependent DLT and contracts

legacy protocol systemic risks | forking

legacy protocol systemic risks | hacking

unscalable low TPS (transaction per second)

ñprojects that claim high TPS 

are centralized piles of trashò

~ Vitalik Buterin
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the TPS debate Card providers operating @ 20k TPS vs BTC / ETH < 10 TPS  
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the on -chain vs off -chain debate

1. What goes on the ledger? Does everything need to go on the ledger?

2. What is a transaction? Is a transaction always a financial transaction?

3. Shall all transactional data, financial or not, be on-chain?
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the protocol interoperability debate
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the forking debates
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the ecosystem governance debate

unknown
24%

F2Pool
19%

Poolin
16%

BTC.com
14%

AntPool
10%

ViaBTC
7%

SlushPool
4%

BitFury
4%

BTC.top
2%

bitcoin.com
0.3%

bitcoin 

distributed

delusion

AWS
25%

ethereum

ñthe elephant

in the rooméò

Å2019 QuadrigaCXUS$ 190m in asset losses

Å2016 Ethereum DAO hard-fork US$ 60m fallout

Å2019 Facebook Libra DOA (Dead-On-Arrival) fallout
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smart contracts 

vs DLT 

ecosystems
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smart contracts  vs DLT ecosystems
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Åactions achieved via delayed document / action:
Åcontent published, invoice issued, payment triggered, stock released, etc.

Åfloor level workflows activate action/s on a:
Åñunanimity ò basis | (100%) all stakeholders, or

Åñquorum ò basis | n% (a few) stakeholder/s, or

Åñfirstò basis | (0%) 1st party to set floor level

multi -stage smart contract options
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real estate title exchange | PoC demo
Public Land 

Registry

Ownersô

Lawyer

Purchasersô 

Lawyer

Notary 1 Notary 2

Owners Purchasers

Bank 2Bank 1

surveyor evaluator

Process steps

1 Purchaser checks public registry

2 Purchaser makes offer to owner

3 Preliminary offer acceptance 

4 Owner contacts lawyer 1 and Notary 1

5 Purchaser contacts lawyer 2 and Notary 2

6
Lawyer 1 setups draft contract and organise 

owner and notary 1 access

7
Lawyer 2 confirms draft contract  and organise 

purchaser and notary 2

8 Surveyor research and verification

9 Bank mortgage preparation 

10 Insurance, financial research, encumbrances

11
Confirming the milestone

Completing the contract
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session 1 recap
Å blockchain history & concepts

Å hashing

Å baseline merkle tree

Å ever-growing merkle tree

Å proof of work, stake, importance

Å open vs private DLT ecosystems

Å smart contracts vs DLT ecosystems
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any 

questions 

so far?
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module 2 

DLT use 

cases
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hundreds of DLT use casesê

public/private registries 
self-regulatory records

governance breaches

industry standards

academic records

electoral records

medical records

criminal records

land, titles, wills

board minutes

credit records

life events

patents

gov / regtech (accreditations)
consumer electronics

dangerous goods

pharmaceuticals

building trades

evidence law

automotive

aerospace

healthcare

insurance

electrical

finance

food

orgtech
hybrid organisational structures

cBM (cluster business model)

distributed organisations

nomadic organisations

franchise optimisation

dematerialisation

decartelisation

analytics 
clustering

risk analysis 

segmentation

benchmarking

market baskets

pooled research 

product categorisations 

operations
recalls

API trivialisation

complex value chains 

consortium trivialisation

authenticity  / provenance 

fintech
exchanges

hot / cold wallets

tokenisation  / tokenomics

disruptive mining (e-sports)

distributed models (energy)

cryptocurrencies, ICO / TAP

Hereôs a snapshot grouped by a few core domains

The newest strongest 

data integrity standard
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a need for independent

parties to operate together

under a safe, streamlined

tamper -proof ecosystem



47

value chains



48

Identity, information authenticity & copy rights

solving the deep /fake news & 

identity theft social epidemic

Åauthorship & digital identity

Åprovenance & ownership

Åreputational systems

Åproof of authenticity

Åcredibility tracking

Åincentivized truth

Åfact-checking

Åtraceability

Åforensics
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granular transparent value chain

recalls, provenance
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Draft MOU*

RFT

docs

nd1

nd2

nd3
nd4

nd7
nd8

nd5

nd6
within the context of one or a 

few projects rather  than

ongoing operations

consortium trivialisation

Until now, consortiums formed when 1 supplier alone

could not enter a large tender (and related project).

A consortium pools capabilities from different

independent parties and distributes risk exposures.

Commercial lawyers tend to get involved in the

drafting of complex MOU* and other legal documents.

smart contracts trivialise consortiums allowing pooling

and risk mitigation on any-value projects anywhere ,

especially where the parties do not know each other.

* MOU = Memorandum of Understanding

Global Shipping Blockchain Network (GSBN)
CMA CGM, Costco Shipping, Hutchinson Ports, Port of Qingdao, 

PSA International, Shanghai Port 
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API business trivialisation
nd1

nd2

nd3
nd4

nd7
nd8

nd5

nd6
immutability, finality, safety

immediacy, affordability 

consensus, provenance

scalability, flexibility

nd1

nd2

nd3
nd4

nd7
nd8

nd5

nd6

inefficient, expensive, vulnerable, 

scale poorly, inflexible
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OrgTech
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distributed (virtual or not) organisational structures
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innovative distributed organisational structures

MaaS (Multinational as a Service)
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DLT-based franchising organisational model

enhanced efficiencies | decreased complexity

If you are a franchisor yet to consider DLT, your peers already are !
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MLM (multi -level marketing) vs cBM (cluster business model)

0
1

1

1
1

2

2

2

2 2

3

asymptotic margin control

via ring level (or generation) + level factor

Å more relevant to hyper -connected world than old-school geo-segmentation

Å scale-neutral distributed fairness + infinite returns at any level

Å asymptotic margin control via ring level factor
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Industry 4.5

Åphysical asset tokenisation

Åmachine-as-a-service

Åfactory-as-a-service
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PropTech
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blockchain in real estate

Åphysical asset tokenisation (higher liquidity)

Ågreater transparency and fraud prevention 

Åmore reliable data @ lower costs

Åfaster collection & due diligence

Åmore secure property rights

Åproject management

Åreal-time transaction

Ånew renting models
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LawTech
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e-government | the òelectronic evidenceó legal case

TCP/IP is NOT BF* tolerant

as it sets a new highest standard on data

integrity, blockchain unveils pitfalls with all

sub-standard protocols, and challenges all

existing legislations on digital evidences .

The newest strongest 

data integrity standard

* BF = Byzantine Fault 
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ITALY first mover on new DLT laws
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co-created law and DLT
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RegTech
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constituencies expect any government to adopt the highest 

possible standards of governance and provide absolute 

assurance on the integrity of any type of public records

The newest strongest 

data integrity standard



66

GovTech | Significant Life Event Registry

Birth

Marriage

Death
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GovTech | electoral registry
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GovTech | criminal records & unbiased legal system
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GovTech | immutable academic records
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GovTech | patent records, digital rights management
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GovTech | credit report
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GovTech | standards and measures
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GovTech | industry breaches and incidents
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accreditation and compliance

Ådangerous goods

Åpharmaceuticals

Åbuilding trades

Åelectricals 

Åfinancials

Åfood products

Åautomotive

Åaerospace

Åhealthcare

Åestate
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taxation compliance & streamlining

Åcompany income

Åpersonal income

Åpension funds

Åconcessions

Åtaxation


