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Digitization, Digitalization, ... Transformation?
 What is all this? Digital Transformation?

 Digitization: Going from analogue to digital.

 Digitilization ~< Digital transformation (DX)

Digitalization in Tourism for Sustainable Development
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What is DX?

 Big data

 Blockchain
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Digital TransformationDigital Transformation

Dr. Nikos P. Frydas, CEO, Dione ConsultingDr. Nikos P. Frydas, CEO, Dione Consulting

Digital Transformation: What is?

6

DX is the change associated with the application of 
digital technology in all aspects of human society.
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Digital Transformation: What is?
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Digital  Change

The Enterprisers Project is a collaborative effort between CIO 
magazine, Harvard Business Review, and Red Hat. 

Digital Transformation: What is?

12

Digital  Change

DX is defined as
the integration of digital technology into all areas of a business
resulting in fundamental changes to how businesses operate
and how they deliver value to customers.
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Digital Transformation: What is?
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Digital  Change

DX is defined as
the integration of digital technology into all areas of a business
resulting in fundamental changes to how businesses operate
and how they deliver value to customers.

Digital Transformation: What is?

16

Digital  Change

Digital integration (everywhere)  
Fundamental changes  Way 

Value to customers
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Ψηφιακός … Μετασχηματισμός: Τι είναι;

17

Ψηφιακά  Αλλαγή

Ενσωμάτωση ψηφιακής (παντού)  Ενσωμάτωση ψηφιακής (παντού)  
 Θεμελιώδεις αλλαγές  
Τρόπος  αξία σε πελάτες
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Ψηφιακά  Αλλαγή

Ενσωμάτωση ψηφιακής (παντού)  Ενσωμάτωση ψηφιακής (παντού)  
 Θεμελιώδεις αλλαγές  
Τρόπος  αξία σε πελάτες

DX is the profound transformation
of business & organizational activities, processes, etc.
to fully exploit the opportunities
of a mix of digital technologies
and their accelerating impact across society …

Ψηφιακός … Μετασχηματισμός: Τι είναι;

20

Profound transformation (via digital
…)  fully leverage changes & 

opportunities …

Digital  Change

Digital integration (everywhere)  
Fundamental changes  Way 

Value to customers
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Digital Transformation

How IT-savvy

should CEOs

(and rest top brass)

be?
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Digital Transformation

24

2014

23

24



07/03/2020

13

Digital Transformation
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3rd after Leadership & Strategic Thinking

Digital Transformation
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Digital Transformation
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Digital TransformationDigital Transformation

Dr. Nikos P. Frydas
nfrydas@cantab.net

Dr. Nikos P. Frydas
nfrydas@cantab.net

Thank you

What is DX?

 Big data

 Blockchain
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Digitalization in Tourism for Sustainable Development
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Big Data in Tourism & City life

Big Data
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??????

Big Data
Big Data in Tourism & City life
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Big Data in Tourism & City life
 Big Data = larger sets of data,
• … that can be analysed (with computers) to …

• … reveal
 patterns
 trends
 associations.

• usually on human behaviour.

 BD is also about more complex sets of data:
• unstructured text (e-mails, comments, etc.)

• images,

• audio & video.

Big Data
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

Big Data
 What do we do with big Data?

… we extract Information.

 Two questions:
1. Can anyone do it?

No. We need Knowledge!

2. Relation DataInformation / Knowledge?

Big Data
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DataInformation / Knowledge
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Big Data Analytics: Case study

 Pharmaceutical expenditure (ΟΓΑ), Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:

• Collection

• Preparation

• Input

• Processing

• Presentation

• Interpretation

• Storage

Big data

© Dr. Nick P. Frydas - 2020Feb 39

Big Data Analytics: Case study

 Pharmaceutical expenditure (ΟΓΑ), Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:

• Collection

• Preparation

• Input

• Processing

• Presentation

• Interpretation

• Storage

Big data

© Dr. Nick P. Frydas - 2020Feb 40

• Selection of the correct & 
relevant data.

• All data regarding a certain 
population.

Very crucial stage!
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For example, are all data 

Conversion of data in a format 
suitable for further processing.

For example, are all data 
countable, by a computer?

Big Data Analytics: Case study

 Pharmaceutical expenditure (ΟΓΑ), Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:

• Collection

• Preparation

• Input

• Processing

• Presentation

• Interpretation

• Storage

Big data
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Data must be digitized, if they 
are not already in digital form:

• Scanning

• Optical Character 
Recognition (OCR).

• Error detection & correction.
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to extract the desired 

Data participate into

• filtering,

• logical operations,

• arithmetic operations  &

• other operations

to extract the desired 
information.

averages

correlationstrends
etc.

Big Data Analytics: Case study

 Pharmaceutical expenditure, Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:
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Big data
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Extracted information and 
selected data are presented 
in a form suitable for the 
next stage (e.g. a graph).
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Extracted information and 
selected data are presented 
in a form suitable for the 
next stage (e.g. a graph).

45

46



07/03/2020

24

Big Data Analytics: Case study

 Pharmaceutical expenditure, Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:

• Collection

• Preparation

• Input

• Processing

• Presentation

• Interpretation

• Storage

Big data

© Dr. Nick P. Frydas - 2020Feb 47

Extracted information and 
selected data are presented 
in a form suitable for the 
next stage (e.g. a graph).

Big Data Analytics: Case study

 Pharmaceutical expenditure (ΟΓΑ), Greece 2005

 Pilot: 4 months, 2 districts, +60K prescriptions:

• Collection

• Preparation

• Input

• Processing

• Presentation

• Interpretation

• Storage

Big data

© Dr. Nick P. Frydas - 2020Feb 48

suitable form, are interpreted 

Conclusions are drawn, which 

Extracted information and 
selected data, presented in a 
suitable form, are interpreted 
by the intended recipients.

Conclusions are drawn, which 
usually lead to decisions.
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It is paramount to store the

1. data

2. methodology used

3. extracted information  &

4. conclusions,

for future use.

Big Data Analytics: Case study II

 Global InterNet Trend Report

© Dr. Nick P. Frydas - 2020Feb 50

Big data
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Big Data Analytics: Case study II
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Big data
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Big data
Big Data Analytics: Case study II

 Global InterNet Trend Report
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Data Analytics  Big Data Analytics:
 Examples of “data”:
• Internet clickstream data,

• Web server logs,

• Social media content,

• Text from customer emails,

• Text from survey responses,

• Mobile-phone call-detail records,

• Data captured by sensors connected to the IoE,

• Many other, not thought of, as yet.

© Dr. Nick P. Frydas - 2020Feb 53

Big data

Data Analytics  Big Data Analytics:
 Special systems are needed for two reasons:
• Size of data  &

• Nature of data (unstructured).

 Business benefits include:
• New opportunities for sales & business,

• Better marketing,

• Better customer service,

• Better operational efficiency,

• Competitive advantages over rivals,

• etc.

© Dr. Nick P. Frydas - 2020Feb 54

Big data
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Data Analytics  Big Data Analytics:

 3Vs of big data:

• Volume: Amount of data available.

• Variety: Type and nature of the data.

• Velocity: Speed at which they are processed.

 4th V:

• Veracity: The quality & value of the data.

© Dr. Nick P. Frydas - 2020Feb 55

Big data

© Dr. Nick P. Frydas - 2020Feb 56

MBMB GBGB TBTB PBPB

VarietyVariety

VelocityVelocity

VolumeVolume

Big data
10 PB, @ 50Mbps

> 60 years
10 PB, @ 50Mbps

> 60 years
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Big Data Analytics:

 Are Big Data useful in Tourism?

• Customer experience

• Strategic marketing

• Reputation

• Market research

• Revenue management
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Big data

‘Word of mouth’: Social media, 
online reviews, service usage, etc.

Decisions on services:

• Current

• To be phased-out

• New

• Technology to be used.
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Big data

Identify trends among customers:

• Where are they?

• When to advertise?

• What they want (more/less/other)?

Big Data Analytics:

 Are Big Data useful in Tourism?

• Customer experience

• Strategic marketing

• Reputation

• Market research

• Revenue management
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Big data

There are customer reviews online, all 
over the place: Prospective customers 

check them out, of course.

Tourism businesses may:

• Combine above data with internal 
customer feedback to determine 
strengths & weaknesses.

• Take relevant decisions to improve!
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Big data

Info about competition from online 
sources (customers & businesses).

Decisions on services:

• Competitors do not offer.

• etc.

Big Data Analytics:

 Are Big Data useful in Tourism?

• Customer experience

• Strategic marketing

• Reputation

• Market research

• Revenue management
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Big data
To sell the right product,

to the right customer,

at the right moment,

for the right price,

via the right channel. 1

Predict & anticipate demand by 
combining: 1

• Internal data:

• past occupancy rates,

• room revenue

• current bookings, etc.

• External data:

• local events,

• flights

• school holidays, etc.

1 https://www.revfine.com/big-data-travel-industry/
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Big Data is here to stay?

 Healthcare: Early illness detection

 Education: Improve students results.

 Banking: Customer spending patterns.

 Manufacturing: Reduce downtime.

 Retail: What you want to buy this year.

 Politics:         

 Spying:          

© Dr. Nick P. Frydas - 2020Feb 63

Big data

Big Data is here to stay?

© Dr. Nick P. Frydas - 2020Feb 64

Big data

63

64



07/03/2020

33

Big Data is here to stay?
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Big data

Big Data is here to stay?
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Big data
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What is DX?

 Big data

 Blockchain

© Dr. Nikos P. Frydas - 2020Feb 67

Digitalization in Tourism for Sustainable Development

BlockChain
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BlockChain
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BlockChain
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BlockChain
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BlockChain
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BlockChain

© Dr. Nikos P. Frydas - 2020Feb 73

Tourism: 1,2

 Tracking Luggage

 Identification Services

 Secure, Traceable Payments

 Customer Loyalty Schemes

 Data security, Immutability, Decentralization

 TUI: In booking, reservation & payment systems.

 Expedia & Priceline are challenged.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 74

1 https://www.revfine.com/blockchain-technology-travel-industry/
2 https://www.investopedia.com/news/6-companies-using-blockchain-change-travel-0/
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BlockChain
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BlockChain

© Dr. Nikos P. Frydas - 2020Feb 76

75

76



07/03/2020

39

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 77

BlockChain
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… a famous application?                     2

 … it is a digital payment system.

 … a consensus Network that enables a new 
payment system and completely digital money.

 … the 1st decentralized P2P payment network.

 From a user perspective, Bitcoin is:
• pretty much like cash for the Internet.

• a computer program that provides a personal Bitcoin 
wallet and allows a user to send and receive bitcoins.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 79

2 https://bitcoin.org/en/

What is Peer-to-Peer (P2P)?
 … architecture used in computing & networks.

 Peers are, for example, computers.

 Peers are equally
• privileged  &

• strong.

 Peers are a team: They make available to the 
rest, a part of their resources:
• Processing power,

• disk storage &

• network bandwidth.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 80
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What is Peer-to-Peer (P2P)?
 Peers are, both
• suppliers  &

• consumers

of resources

 … in contrast to the Client-Server model.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 81

What is? 1,2

 A distributed Ledger technology.

 The Ledger records transactions & contracts.

 Cryptography is used to keep records secure.

 The records are accessible to all participants.

 No single participant controls the data.

 Allows transaction privacy.

 Allows auditing to verify how an agreement was 
executed.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 822 HBR, The Truth about Blockchain, 1/2017

A book or other 
collection of 

financial accounts.

1 ENISA, Distributed Ledger Technology & Cybersecurity, 12/2016
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© Dr. Nikos P. Frydas - 2020Feb 83

BlockChain

What platform is needed?
 We want a record book (ledger) which
• can’t be falsified,

• is transparent, to all interested parties  &

• is not controlled by a single entity.

 Must be online, open & be secure.

 encryption, but who has the keys?

 Open & secure:   ~ digital signature.

 Transparent:  P2P net of willing participants.

 Falsification proof:   Computationally difficult.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 84
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What platform is needed?

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 85

chain of blocks

11 22 33 44

Once some data have been recorded inside 
the blockchain, it becomes very difficult to 

change it.

What platform is needed?

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 86

11 22 33 44

a. Data
b. Hash of data, digitally signed.
c. Hash of block (1).

85
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What is a hash?

 It is the ‘fingerprint’ of a file.

 Typically, 8-9 characters; file is any size.

 Very easy & fast to obtain.

 Say, break the file into blocks add the 1st block to 
the 2nd, shift by 8 positions, add the 3rd, etc.

 Impossible to get the file from the hash.

 If file changes, even by 1 bit, hash changes.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 87

11

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 88

11

What is a digital signature?

 You sign digitally, a file. How?

 Obtain the hash of the file.

 Encrypt the hash, with your secret key.

 Send file & encrypted hash.

 Recipient receives file and calculates hash.

 Receives also encrypted hash.

 Decrypts hash with their own key.

 If hashes agree, then , else hacked.

87
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© Dr. Nikos P. Frydas - 2020Feb
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BlockChain
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BlockChain

© Dr. Nikos P. Frydas - 2020Feb 91

11

What is a private & a public key?  (1/5)

 When you encrypt a file you use a password, K.

 How do you send this password to Alice?

 Public key encryption allows Bob & Alice to 

create a common key, w/o sending the key!

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 92

11

What is a private & a public key?  (2/5)

 Suitable integers 3 & p=17 are chosen.

 Bob chooses RB, his secret key, say 15 (<p).

 Bob calculates 315 and divides by 17.

 Quotient is 844.053,35...

 Remainder of the integer division:

 315 = 17 x 844.053 + 6. Then UB = 6, Bob’s public.

 This is published: Everybody will know.
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BlockChain

© Dr. Nikos P. Frydas - 2020Feb 93

11

What is a private & a public key?  (3/5)

 Go from the public key to the private?

 Only by trial & error. No mathematical solution.

 For big p (~300 bits): Computationally impossible.

 So our secret keys remain secret.

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 94

11

What is a private & a public key?  (4/5)

 Alice (and everybody else) does the same:

 Say, RA = 9, 39 = 17 x 1.157 + 14. UA = 14.

 Published.
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BlockChain

© Dr. Nikos P. Frydas - 2020Feb 95

11

What is a private & a public key?  (5/5)

 Calculate common key, K?

 Bob calculates K with what he has:

 (UA)(RB) = 1415 = 17 x quotient + 11.

 Bob obtains K = 11.

 Alice calculates K with what she has:

 (UB)(RA) = 69 = 17 x quotient + 11.

 Alice obtains K = 11.

What platform is needed?

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 96

11 22 33 44

a. Data (D)
b. Hash (h) of previous block (1).
c. Obtain H = hash of D||h
d. Digitally sign H.
e. … and that is block (2).
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What platform is needed?

BlockChain

© Dr. Nikos P. Frydas - 2020Feb 97

11 22 33 44

a. Data (D)
b. Hash (h) of previous block (1).
c. Obtain H = hash of D||h||nonce
d. Digitally sign H.
e. … and that is block (2).

Block

Tx TxTx

nonce

…

Timestamp Server 2

 Nonce is chosen, by trial & error, so that

 Hash (as a number) is < than a given small number.

 This is achieved by trying values of the nonce.

 From 0,1,2,etc., until hash = 00000…0number.

BlockChain
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 The effort with the nonce is called Proof of Work.

 This makes impossible for someone to redo all.

 As the hacker is trying to recalculate all …

 New transactions are added at a faster speed.

BlockChain
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What is DX?

 Big data

 Blockchain
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