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Blockchain, also known as Hyperledger or Distributed
Ledger Technology (DLT), has seen an increased
interest in the last decade. The blockchain is very
useful in engineering as it could possibly meet a key
digitization requirement, i.e. the requirement for
immutable data and robust traceable data sources that

currently do not exist.

As the name suggests, blockchain stems from a
technical structure of “a chain of blocks” [5], each block
connected to the preceding block and identified by a
cryptographic hash. Peers involved within the
blockchain perform transactions and subsequently
transactions are stored within this data structure as a
result of peer-to-peer consensus [12]. The access and
permissions of participants in the network depend on
the type of blockchain, which are commonly
summarised  as; permissionless  blockchains,

permissioned (public permissioned) blockchains, and

private blockchains [5], [13], [14].

In this issue:

What are Blockchains?

How to bring benefit from
Blockchains in industry?
Technology considerations of

Blockchain.

This can be confusing because other journals
classify them slightly differently i.e. public
blockchains, private blockchains and consortium
blockchains [15]. Key differences in the types of
blockchains are summarised in the guide and
supplemented  with  citations where further
information can be found regarding the specific

properties of each blockchain type.
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Blockchain Basics

Brief History

Blockchain technology has advanced across multiple domains since its introduction by Satoshi
Nakamoto around a decade ago, where it was proposed as a solution to structuring
transactions and avoiding double spending [1]. As the name suggests, blockchain stems from
a technical structure of “a chain of blocks” [2], each block connected to the preceding block
and identified by a cryptographic hash. Peers involved within the blockchain perform
transactions and subsequently transactions are stored within this data structure as a result of
peer-to-peer consensus [3]. The access and permissions of participants in the network depend
on the type of blockchain, which are commonly summarised as; permissionless blockchains,

permissioned (public permissioned) blockchains, and private blockchains [2], [4], [5].
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Types of Blockchains

Understanding the various categories of blockchain enables understanding of their potential
application. A specific blockchain technology known as permissioned blockchain can be
accessed by everyone or by a restricted consortium of participants. Such blockchains are
classified depending on their access status; Permissioned [6], [7] or Permissionless [2], [8];
and also, on their level of centralisation; Public [9], [10], where there is no centralised
management, Private [11]-[13] , where there is a single entity who manages the network, or
Consortium [14], [15], where multiple organisations or participants manage the network. In
addition to these criterium for classification, different distributed ledger technologies have
different models/ architectures which are used to classify the blockchain type, including;
participants, privacy levels, computation energy consumption, speed of validation, consensus
mechanisms, fees and so forth. Some of these characteristics have been provided for the

different classes of blockchain in Table 1.

PUBLIC BLOCKCHAINS Slower
Open read/write Public Ownership
"Proof-of-work” security mechanisms Transparent

Anonymous participants

PRIVATE BLOCKCHAINS

Permissioned read/write

Pre-approved participants Faster

Known identities Managed Content/Upkeep
Private membership

PERMISSIONED/ CONSORTIUM Trusted

BLOCKCHAINS

Permissioned read/write
Pre-approved participants
Known identities
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Limitations of Blockchain Technologies

To summarise the strengths and weaknesses of the permissioned blockchain type refer to the Table
below. It can be seen, a number of strengths are seen to provide value within the engineering
lifecycle, for example, traceability of transactions alone will ensure transparency and allow for
legitimate contracts to be executed. Further to this, changes in data within the blockchain can be
monitored, and the potential to trace back over time and gather the rationale as to why certain

decisions were made will prove invaluable to some stakeholders further down the lifecycle

STRENGTHS WEAKNESSES
e High level of encryption e Technology not 100% mature
e Lower risks * Ownership challenges
*  More secure *  Low capacity and processing speed
e Traceable trail of transactions e Security threats from cyber criminals
¢ No reliance on third party e Storage capacity — especially long term

¢ Open Source
» Digital transfers of resources and assets

OPPORTUNITIES THREATS
* Speed up transaction processes * Regulations
*  Programmable access and control mechanisms * Moderately young technology, more research required
*  Smart contracts and insurances ¢ High investment costs
* Improved customer experience * Uncertainty

Blockchain Landscape Beyond the Hype

The topic of data management and information control is currently a highly active research
area, primarily due to the emergence of Industry 4.0 and its encompassing digital technologies
[16], [17]. Industry 4.0 is synonymous with the movement of manufacturing to more digitised
processes to create products using smart and autonomous systems, driven by data and
machine learning [18]. Although blockchain is not directly linked with Industry 4.0 in much of
the literature, the value which it brings from a data and information perspective brings value
to the SE lifecycle process. Some of the key features of blockchain, which will be discussed
at length, are features such as: traceability of transactions and information changes; higher
levels of data encryption, and no reliance on third parties to mediate transactions and

decisions. As a result, there has been a clear increase in the adoption of blockchain since an
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earlier blockchain survey [19] in 2016, where the application domains were identified as;
finance, 10T, public service, reputation systems, and security. A recent systematic literature
review of blockchain-based applications by F. Casino et al. [8] highlight the main application
areas of which some are revisited here to demonstrate their recognition. An obvious place to

start is its financial application, as this is where the growth of blockchain adoption stems from.
Financial applications

Bitcoin [20]-[22], the first of the cryptocurrencies popularised the interest and attracted great
attentions in blockchain technology from academia and industry. It is by far the most
successful cryptocurrency with the capital market exceeding $65 billion dollars in 2019 [23].
The key characteristics blockchains offer is why the finance sector is expected to adopt a
substantial role for the technology to ensure sustainability in the future global economy [24],
[25]. The most obvious advantage of blockchain and cryptocurrencies is the potential it has of
transforming capital markets and enhancing the way operations such as digital payments [26],
[27], securities [28], general banking services [28], [29], loan management schemes [30], and
auditing [10] amongst other operations. Blockchain acts as a ledger on a global scale,
recording financial (but not limited to) transactions on a “trustless network” [30] where there is
no middle man to authorise transactions. The beauty of this ledger is that it is immutable [22]
and cannot be altered once a transaction has been recorded within the blockchain. This is as
a result of proof-of-work, where mathematical puzzles are set to be solved by the different
nodes in the network as a means of creating a protection mechanism against hackers [31],
[32]. This is ideal for financial transactions of all kinds for security, transparency and a
permeant record of transaction history embedded within the blockchain which is almost

impossible to erase [33].
Data management

Data management is one of the most prominent and undisputable properties of blockchain
[33]-[36]. Some claim that blockchain has enhanced data management and have created
auditability by default as a result of all actions being verifiable [35]. The blockchain also
enhances data storage according to Wang et al. [37] however the integrity of this secured data
depends of the architecture of the blockchain and the privacy keys which are allocated by the
blockchain developer. As a means of navigating through stored data, [38] propose a solution
using cryptographic primitives. Building on this idea, Jiang et al [39] proposed a blockchain-
based key word search system.
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Internet of Things (loT)

As one of the main internet technologies, loT has been closely tied with blockchain in having
a potentially synergetic relationship [3], [8], [40]-[44]. There is a substantial amount of
literature which emphasise the potential of blockchain architectures to enhance the potential
of lIoT and to minimise its deficiencies and drawbacks [45]-[47]. The prospects of lIoT and
blockchain can be mapped onto many contexts, for capturing information monitored by
heterogeneous devices and stored as transactions into the blockchain, or even in the form of
smart contracts [30], [48], [49]. Potential applications of this kind are commonly associated
with supply chains, inventory management and transportation services [8]. Again, the benefit
of blockchain solutions and the decentralisation network architecture could increase the
privacy and security of wireless sensor networks which make up the loT [50]. A potential
bottleneck which is a current issue is the low computational power of IoT devices and their

storage capabilities [43], [51].
Governance

The role of governments at both the state or local level have been to manage official records
of residents and enterprises. It has been declared that governments globally are trialling
blockchain and creating pilot studies using the technology [52]. The Dutch government for
example, makes the pilot projects being ran, online [53], which cover the likes of passports,
digital identity, judicial outcomes, money tracing, e-voting, marital status, business licences
and so on. Many of these services plus others such as, taxes and attestation are covered by

Swan [54] in her book Blockchain: Blueprint for a New Economy.
Integrity verification

Integrity verification [55]-[59] is one of the most emerging blockchain-related fields. A set of
applications storing information and transactions related to the “creation and lifetime of
products and services” [8]. The possible applications have been identified as: (i) provenance
and counterfeit, (ii) insurance; and (iii) intellectual property management [8]. IP protection is
high on the research agenda where blockchain applications are attempting to provide such
protection to online content for both storage and simultaneous online validation of (digital)
assets [60], [61]. Certain applications have been developed on blockchain and smart contracts
to avoid bank fraud and insurances and to assure transparency in supply chains [62].
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Supply Chain management

The transparency and accountability features of blockchain have made them of interest to
supply chain management researchers [63]-[67]. IBM solutions claim that blockchain has the
potential to enhance supply chain management in terms of optimization, visibility and demand
[68]. The key benefit here is the ability for parties to transact with one another without the need
of an intermediary, whilst achieving increased and safeguarded security [69] whilst ensuring
robust contract management mechanisms between parties [70]. The prospects have been
recognised to be far reaching in terms of application areas within supply chain and include;
better information management across supply chains [14]; IP protection [71]; improved
inventory management [72]; and finally, offer decentralised manufacturing architectures [8],
[73].

Wills and Inheritances
Smart con

Streaming

Use Cases for

Blockchain

Marketing
Marketing

% Flureenr

https://www.ibm.com/blockchain/industries/supply-chain
https://www.provenance.org/whitepaper
https://medicalchain.com/en/

https://ripple.com/

https://www.abra.com/

https://www.circle.com/en-gb/
https://www.blockchain.com/
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How to bring benefit from Blockchain in industry?

Benefits of blockchain in manufacturing industry

Facilitating collaboration

Enabling capabilities for new business models
Single source of data

Facilitates device-to-device transactions

Smart contracts

R

Real-time processing

Dangers and ethical considerations.

Although many people are speculative about blockchain’s potential impact in domains other
than financial, blockchain’s true value in application will be achieved by understanding and
exploring its implementation for how it works, and the different types of blockchain
mechanisms. A blockchain architecture has the potential to provide value to enterprises and
organisations in the form of; cost reduction, by eliminating the money spent on central
databases; data validity and security, as it becomes extremely difficult to corrupt data,
although the processing time becomes longer since all participants need to validate changes,
and; traceability, where data and historic transactions can be traced back to when they
occurred. Where blockchain becomes interesting, is when there are more nodes within a
consortium and more time is required to complete a transaction, as one node may take longer

to validate and thus slow the transaction down.

Challenges of Implementing Blockchain

Some of the challenges faced for implementing blockchain from a SE perspective:

¢ Requirement for Large Data Storage Capacity
e Access Control

e Trust Management

¢ Connecting Heterogeneous Databases

e Conflicting Consensus

e Integrated Blockchains

9

X M Loughborough
7 University



References

[1]
[2]

[3]

[4]

[5]
[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]
[17]
[18]

[19]

S. Nakamoto, ‘Bitcoin: A Peer-to-Peer Electronic Cash System’, pp. 1-9, 2008.

K. Wist and A. Gervais, ‘Do you need a Blockchain?’, IACR Cryptol. ePrint Arch., pp. 1-
7,2017.

M. T. Hammi, B. Hammi, P. Bellot, and A. Serhrouchni, ‘Bubbles of Trust: A
decentralized blockchain-based authentication system for loT’, Comput. Secur., vol.
78, no. 2018, pp. 126-142, 2018.

BlockchainHub, ‘Blockchains & Distributed Ledger Technologies’, 2015. [Online].
Available: https://blockchainhub.net/blockchains-and-distributed-ledger-
technologies-in-general/. [Accessed: 22-Feb-2019].

Data Flair, ‘3 Different Types of Blockchain Technology’, 2018. [Online]. Available:
https://data-flair.training/blogs/types-of-blockchain/. [Accessed: 22-Feb-2019].

M. Vukoli¢, ‘Rethinking Permissioned Blockchains’, in Proceedings of the ACM
Workshop on Blockchain, Cryptocurrencies and Contracts - BCC ’17, 2017, pp. 3—7.
T. Hardjono and A. S. Pentland, ‘Verifiable Anonymous Identities and Access Control
in Permissioned Blockchains’, pp. 1-9, 2016.

F. Casino, T. K. Dasaklis, and C. Patsakis, ‘A systematic literature review of blockchain-
based applications: Current status, classification and open issues’, Telemat.
Informatics, vol. 36, no. May 2018, pp. 55-81, 2019.

H. Tang, Y. Shi, and P. Dong, ‘Public blockchain evaluation using entropy and TOPSIS’,
vol. 117, no. May 2018, pp. 204-210, 2019.

G.-H. Hwang, P.-H. Chen, C.-H. Lu, C. Chiu, H.-C. Lin, and A.-J. Jheng, ‘InfiniteChain: A
Multi-chain Architecture with Distributed Auditing of Sidechains for Public
Blockchains’, Springer, Cham, 2018, pp. 47-60.

A. Dorri, S. S. Kanhere, and R. Jurdak, ‘Blockchain in internet of things: Challenges and
Solutions’, 2016.

J. Duan and M. Patel, ‘Blockchain in global trade’, in Lecture Notes in Computer
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics), 2018, vol. 10974 LNCS, pp. 293—-296.

F. Hawlitschek, B. Notheisen, and T. Teubner, ‘The limits of trust-free systems: A
literature review on blockchain technology and trust in the sharing economy’,
Electron. Commer. Res. Appl., vol. 29, pp. 50-63, 2018.

D. E. O’Leary, ‘Configuring blockchain architectures for transaction information in
blockchain consortiums: The case of accounting and supply chain systems’, Intell.
Syst. Accounting, Financ. Manag., vol. 24, no. 4, pp. 138-147, 2017.

a. M. Ross and D. E. Hastings, ‘The tradespace exploration paradigm’, INCOSE Int.
Symp. 2005, p. 13, 2005.

F. Baena, A. Guarin, J. Mora, J. Sauza, and S. Retat, ‘Learning Factory: The Path to
Industry 4.0°, Procedia Manuf., vol. 9, pp. 73—-80, 2017.

J.Qin, Y. Liu, and R. Grosvenor, ‘A Categorical Framework of Manufacturing for
Industry 4.0 and beyond’, in Procedia CIRP, 2016, vol. 52, pp. 173-178.

T. Kurfess, ‘A brief discussion on the trends of habilitating technologies for Industry
4.0 and Smart manufacturing’, Manuf. Lett., vol. 15, pp. 60—63, 2018.

Z. Zheng, S. Xie, H.-N. Dai, X. Chen, and H. Wang, ‘Blockchain Challenges and
Opportunities : A Survey’, Inderscience Enterp. Ltd., pp. 1-25, 2016.

10

X M Loughborough
7 University



[20]
[21]
[22]

[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

A. Lewis, ‘Blockchain Technology Explained’, Blockchain Technol., pp. 1-27, 2015.

M. Crosby, Nachiappan, P. PPattanayak, S. Verma, and V. Kalyanaraman, ‘Blockchain
Technology: Beyond Bitcoin’, Appl. Innov. Rev., no. 2, 2016.

J. L. Zhao, S. Fan, and J. Yan, ‘Overview of business innovations and research
opportunities in blockchain and introduction to the special issue’, Financ. Innov., vol.
2,no.1, pp. 1-7, 2016.

‘CoinMarketCap’, 2019. [Online]. Available: https://coinmarketcap.com/. [Accessed:
21-Feb-2019].

Q. K. Nguyen, ‘Blockchain-A Financial Technology for Future Sustainable
Development’, Proc. - 3rd Int. Conf. Green Technol. Sustain. Dev. GTSD 2016, pp. 51—
54, 2016.

K. Fanning and D. P. Centers, ‘Blockchain and Its Coming Impact on Financial Services’,
J. Corp. Account. Financ., pp. 53-57, 2016.

Y. Yamada, T. Nakajima, and M. Sakamoto, ‘Blockchain-LI: A Study on Implementing
Activity-Based Micro-Pricing using Cryptocurrency Technologies’, pp. 203—-207, 2017.
R. Beck, J. S. Czepluch, N. Lollike, and S. Malone, ‘BLOCKCHAIN — THE GATEWAY TO
TRUST- FREE CRYPTOGRAPHIC TRANSACTIONS’, ECIS 2016 Proc., 2016.

T. Wu and X. Liang, ‘Exploration and practice of inter-bank application based on
blockchain’, ICCSE 2017 - 12th Int. Conf. Comput. Sci. Educ., no. Iccse, pp. 219-224,
2017.

L. Cocco, A. Pinna, and M. Marchesi, ‘Banking on blockchain: Costs savings thanks to
the blockchain technology’, Futur. Internet, vol. 9, no. 3, pp. 1-20, 2017.

H. M. Gazali, R. Hassan, R. M. Nor, and H. M. M. Rahman, ‘Re-inventing PTPTN study
loan with blockchain and smart contracts’, ICIT 2017 - 8th Int. Conf. Inf. Technol.
Proc., pp. 751-754, 2017.

Z. Ma, W. Huang, W. Bi, H. Gao, and Z. Wang, ‘A master-slave blockchain paradigm
and application in digital rights management’, China Commun., vol. 15, no. 8, pp.
174-188, 2018.

B. Wang, S. Chen, L. Yao, B. Liu, X. Xu, and L. Zhu, ‘A simulation approach for studying
behavior and quality of blockchain networks’, in Lecture Notes in Computer Science
(including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 2018, vol. 10974 LNCS, pp. 18-31.

M. Muzammal, Q. Qu, and B. Nasrulin, ‘Renovating blockchain with distributed
databases: An open source system’, Futur. Gener. Comput. Syst., vol. 90, pp. 105-117,
20109.

L. Zhu, Y. Wu, K. Gai, and K. K. R. Choo, ‘Controllable and trustworthy blockchain-
based cloud data management’, Futur. Gener. Comput. Syst., vol. 91, pp. 527-535,
20109.

R. Neisse, G. Steri, and I. Nai-Fovino, ‘A Blockchain-based Approach for Data
Accountability and Provenance Tracking’, 2017.

T. Jin, X. Zhang, Y. Liu, and K. Lei, ‘BlockNDN: A bitcoin blockchain decentralized
system over named data networking’, Int. Conf. Ubiquitous Futur. Networks, ICUFN,
no. July 2017, pp. 75-80, 2017.

J. Wang, M. Li, Y. He, H. Li, K. Xiao, and C. Wang, ‘A Blockchain Based Privacy-
Preserving Incentive Mechanism in Crowdsensing Applications’, IEEE Access, vol. 6,
pp. 17545-17556, 2018.

11

X M Loughborough
7 University



[38]

[39]

[40]

[41]
[42]
[43]
[44]
[45]
[46]

[47]

[48]
[49]

[50]

[51]
[52]
[53]
[54]

[55]

[56]

[57]

H. G. Do and W. K. Ng, ‘Blockchain-Based System for Secure Data Storage with Private
Keyword Search’, Proc. - 2017 IEEE 13th World Congr. Serv. Serv. 2017, pp. 90-93,
2017.

P. Jiang, F. Guo, K. Liang, J. Lai, and Q. Wen, ‘Searchain: Blockchain-based private
keyword search in decentralized storage’, Futur. Gener. Comput. Syst., 2017.

Z. Li, A. V. Bareniji, and G. Q. Huang, ‘Toward a blockchain cloud manufacturing
system as a peer to peer distributed network platform’, Robot. Comput. Integr.
Manuf., vol. 54, no. January, pp. 133-144, 2018.

0. Novo, ‘Blockchain Meets loT: An Architecture for Scalable Access Management in
loT’, IEEE Internet Things J., vol. 5, no. 2, pp. 1184-1195, 2018.

B. W. Jo, R. Muhammad, A. Khan, and Y. Lee, ‘Hybrid Blockchain and Internet-of-
Things Network for Underground Structure Health Monitoring’, 2018.

M. A. Khan and K. Salah, ‘loT security: Review, blockchain solutions, and open
challenges’, Futur. Gener. Comput. Syst., vol. 82, pp. 395-411, 2018.

I. Makhdoom, M. Abolhasan, H. Abbas, and W. Ni, ‘Blockchain’s adoption in loT: The
challenges, and a way forward’, J. Netw. Comput. Appl., vol. 125, no. September
2018, pp. 251-279, 2019.

S. It, ‘Can Blockchain Strenghtne the 10T?’, Secur. IT, no. August, pp. 68—-72, 2017.

A. D. Dwivedi, G. Srivastava, S. Dhar, and R. Singh, ‘A decentralized privacy-preserving
healthcare blockchain for 10T’, Sensors (Switzerland), vol. 19, no. 2, pp. 1-17, 2019.

N. Fabiano, ‘The Internet of Things ecosystem: The blockchain and privacy issues. the
challenge for a global privacy standard’, Internet Things Glob. Community, loTGC 2017
- Proc., vol. 2060, 2017.

D. Patel, K. Shah, S. Shanbhag, and V. Mistry, ‘Towards Legally Enforceable Smart
Contracts’, 2018, pp. 153—-165.

V. Gatteschi, F. Lamberti, C. Demartini, C. Pranteda, and V. Santamaria, ‘To Blockchain
or Not to Blockchain: That Is the Question’, IT Prof., vol. 20, no. 2, pp. 62—74, 2018.

A. Boudguiga et al., “‘Towards Better Availability and Accountability for loT Updates by
means of a Blockchain To cite this version : HAL Id : hal-01516350 Towards Better
Availability and Accountability for loT Updates by means of a Blockchain’, 2017.

M. B., C. P., and S. R. Gadila, ‘The Role of Emerging Technologies in Internet of
Things’, Ssrn, no. May, 2018.

S. @lnes, J. Ubacht, and M. Janssen, ‘Blockchain in government: Benefits and
implications of distributed ledger technology for information sharing’, Gov. Inf. Q.,
vol. 34, no. 3, pp. 355364, 2017.

‘Dutch Government Blockchain Pilot Projects’. [Online]. Available:
https://www.blockchainpilots.nl/results. [Accessed: 27-Feb-2019].

M. Swan, Blockchain: Blueprint for a New Economy. O’Reilly Media, Inc., 2015.

Q. Dupont, ‘Blockchain Identities: Notational Technologies for Control and
Management of Abstracted Entities’, Metaphilosophy, vol. 48, no. 5, pp. 634-653,
2017.

C. Jamthagen and M. Hell, ‘Blockchain-Based Publishing Layer for the Keyless Signing
Infrastructure’, Proc. - 13th IEEE Int. Conf. Ubiquitous Intell. Comput. 13th IEEE Int.
Conf. Adv. Trust. Comput. 16th IEEE Int. Conf. Scalable Comput. Commun. IEEE Int.,
pp. 374-381, 2017.

R. Xu, L. Zhang, H. Zhao, and Y. Peng, ‘Design of Network Media’s Digital Rights

12

X M Loughborough
7 University



[58]

[59]

[60]

[61]

[62]
[63]
[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

Management Scheme Based on Blockchain Technology’, Proc. - 2017 IEEE 13th Int.
Symp. Auton. Decentralized Syst. ISADS 2017, pp. 128-133, 2017.

I. Zikratov, A. Kuzmin, V. Akimenko, V. Niculichev, and L. Yalansky, ‘Ensuring Data
Integrity Using Blockchain Technology’.

D. Bhowmik and T. Feng, ‘The multimedia blockchain: A distributed and tamper-proof
media transaction framework’, Int. Conf. Digit. Signal Process. DSP, vol. 2017-Augus,
2017.

S. Fujimura, H. Watanabe, A. Nakadaira, T. Yamada, A. Akutsu, and J. Kishigami,
‘BRIGHT: A concept for a decentralized rights management system based on
blockchain’, 5th IEEE Int. Conf. Consum. Electron. - Berlin, ICCE-Berlin 2015, pp. 345—
346, 2016.

J. Kishigami, S. Fujimura, H. Watanabe, A. Nakadaira, and A. Akutsu, ‘The Blockchain-
Based Digital Content Distribution System’, Proc. - 2015 IEEE 5th Int. Conf. Big Data
Cloud Comput. BDCloud 2015, pp. 187-190, 2015.

‘BLOCKVERIFY’. [Online]. Available: http://www.blockverify.io/. [Accessed: 01-Mar-
2019].

N. Kshetri, ‘1 Blockchain’s roles in meeting key supply chain management objectives’,
Int. J. Inf. Manage., vol. 39, no. June 2017, pp. 80—-89, 2018.

H. Min, ‘Blockchain technology for enhancing supply chain resilience’, Bus. Horiz., vol.
62, no. 1, pp. 3545, 2019.

T. Ahram, A. Sargolzaei, S. Sargolzaei, J. Daniels, and B. Amaba, ‘Blockchain
technology innovations’, 2017 IEEE Technol. Eng. Manag. Soc. Conf. TEMISCON 2017,
no. 2016, pp. 137-141, 2017.

R. Casado-Vara, J. Prieto, F. De La Prieta, and J. M. Corchado, ‘How blockchain
improves the supply chain: Case study alimentary supply chain’, Procedia Comput.
Sci., vol. 134, pp. 393—-398, 2018.

K. Leng, Y. Bi, L. Jing, H. C. Fu, and I. Van Nieuwenhuyse, ‘Research on agricultural
supply chain system with double chain architecture based on blockchain technology’,
Futur. Gener. Comput. Syst., vol. 86, pp. 641-649, 2018.

IBM, ‘IBM -Zero to Blockchain’. [Online]. Available:
http://www.redbooks.ibm.com/abstracts/crse0401.html?Open&mhqg=blockchain&m
hsrc=ibmsearch_a. [Accessed: 01-Mar-2019].

A. Dorri, S. S. Kanhere, and R. Jurdak, ‘Towards an Optimized BlockChain for loT’, in
2017 IEEE/ACM 2nd International Conference of Internet-of-Things Design and
Implementation, 1oTDI 2017, 2017, pp. 173-178.

R. Polim, Q. Hu, and S. Kumara, ‘Blockchain in megacity logistics’, in 67th Annual
Conference and Expo of the Institute of Industrial Engineers 2017, 2017, pp. 1589—
1594.

W.T. Tsai, L. Feng, H. Zhang, Y. You, L. Wang, and Y. Zhong, ‘Intellectual-Property
Blockchain-Based Protection Model for Microfilms’, in Proceedings - 11th IEEE
International Symposium on Service-Oriented System Engineering, SOSE 2017, 2017,
pp. 174-178.

Y. Madhwal and P. Panfilov, ‘Blockchain And Supply Chain Management: Aircrafts’
Parts’ Business Case’, pp. 1051-1056, 2017.

‘Decentralized Manufacturing’, CIRP Encycl. Prod. Eng., pp. 363—-363, 2014.

13

X M Loughborough
7 University



Useful information sources

+ This Guide has been funded under the RAEng Regional Engagement

Award.

Videos:

https://www.youtube.com/watch?v=SSo ElwHSd4
https://www.youtube.com/watch?v=r4d3LhSUUGTQ
https://www.youtube.com/watch?v=KP hGPQVLpA

Websites:

https://www.ibm.com/uk-en/blockchain/what-is-blockchain
https://www.wired.com/story/quide-blockchain/

Reports:

../Literature/Block Chain/Reports and Reviews/Global-Cryptocurrency-
Benchmarking-Study.pdf

../Literature/Block Chain/Reports and Reviews/Daring to be first How
auto pioneers are taking the plunge into blockchain.pdf
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