
International Journal of Trend in Scientific Research and Development (IJTSRD) 

Special Issue on Recent Advances in Computer Applications and Information Technology 
Available Online: www.ijtsrd.com e-ISSN: 2456 – 6470 

 

ID: IJTSRD101390   |   Recent Advances in Computer Applications and Information Technology Page 533 

Blockchain's Role in Supply Chains 

Quantum Computing's Impact on Security 

Om Hatwar, Sanskruti Chikhale 

G H Raisoni University, Amravati, Maharashtra, India 

 
Abstract 

Computer architecture and technology have historically only 

ever been optimized for speed. IT safety issues were never 

taken more seriously. illustrates that malware may be built 

that is hidden by software and cannot be uninstalled from a 

compromised system. Making stealth characteristics are 

made available by unique x86 architecture characteristics. 

The general hardware design described in this work will 

increase security. Malware is a serious threat that disturbs 

computer security. The capability of detecting techniques 

has been the topic of numerous research. The examination of 

the current IDS trend is absent, unfortunately. We showed 

that the security system can work at high achievement levels 

with minimum hardware above the head level. With the help 

of open- source, x86-consistent we combine the Malware-

Aware Processor execution to grow a core design that can be 

implemented on a field programmable Gate Arrays 

abbreviated as FPGA[1]. Blockchain technology is 

revolutionizing the way supply chain management is done in 

the modern world by providing improved levels of 

transparency, traceability, security, and efficiency. The 

traditional supply chain management system is often 

plagued by problems like data silos, fraud, a lack of visibility, 

and inefficient manual processing. Blockchain technology, 

being a decentralized and immutable ledger technology, 

allows for real-time tracking of products, secure sharing of 

data among various stakeholders, and automatic execution 

of smart contracts. This paper discusses how blockchain 

technology improves trust among supply chain stakeholders, 

mitigates counterfeiting, improves the verification of 

product authenticity, and facilitates cross-border 

transactions. Additionally, the paper discusses real-world 

applications of blockchain technology in the food, 

pharmaceutical, and logistics sectors while considering 

scalability, interoperability, and regulatory issues. The 

results indicate that blockchain technology has the potential 

to transform supply chain ecosystems by building secure, 

transparent, and robust digital foundations. 
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1. Introduction 

However, in the past few years, the pace of advancements in 

computer architecture and digital technology has led to  

 

improvements in system performance, but security has been 

treated as an afterthought. The traditional x86 processor 

architecture was designed with a focus on speed and 

efficiency rather than security [1]. This means that current 

systems are still susceptible to complex malware that can 

conceal itself within software layers, evade detection tools, 

and be difficult to remove from infected systems. The 

traditional software-based Intrusion Detection System (IDS) 

tries to detect malicious activity, but it can be easily 

bypassed using stealth methods that take advantage of 

architectural properties at the hardware level To overcome 

this issue, hardware-based security solutions have been 

developed as a promising method [2]. By integrating 

malware detection logic into processor architecture and 

implementing it on reconfigurable platforms such as Field 

Programmable Gate Array (FPGA), it is possible to monitor in 

real time with less overhead and improved resistance to 

advanced attacks. [3]Hardware-level monitoring provides 

in-depth visibility into execution behavior, making it harder 

for malware to hide itself in the operating system or 

application level. However, the rise of global digital 

ecosystems has also created new challenges in supply chain 

management. The traditional supply chain is plagued by 

problems such as data fragmentation, lack of traceability, 

fraud, and inefficient manual verification systems. 

Blockchain technology has come up as a revolutionary 

solution to these challenges by offering a decentralized and 

immutable ledger system. Technologies such as Ethereum 

and Hyperledger Fabric allow for secure data exchange, 

automatic execution of smart contracts, and real-time 

tracking of products through various parties [18]. Through 

the integration of hardware-based malware protection and 

blockchain-based supply chain transparency, this proposed 

research work aims to develop a secure and resilient digital 

framework. The convergence of security solutions at the 

processor level and the use of decentralized ledger systems 

is expected to enhance cybersecurity at the system and 

application levels, thus helping to create a secure and 

trustworthy digital infrastructure. 

Quantum Computing’s Impact on Security Classical 

computers rely on bits (0 or 1), while quantum computers 

rely on qubits, which utilize superposition and entanglement 

to complete calculations in a timeframe that would take 

classical supercomputers millennia to accomplish. The Threat 

to Classical Cryptography The current state of digital security 

is based on mathematical problems that are "hard" for 

classical computers to solve, such as the factoring of large 

prime numbers (RSA) or discrete logarithms (ECC) [4]. Shor’s 

Algorithm: This quantum algorithm can solve these particular 

mathematical problems exponentially faster. A sufficiently 

powerful quantum computer could calculate a private key 

from a public key, making current encryption systems 
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useless. Grover’s Algorithm: This particular algorithm 

threatens symmetric encryption (such as AES). Although it 

doesn’t "break" it, it effectively reduces the security strength 

by half, meaning 128-bit encryption would require 256-bit 

keys to be secure The "Harvest Now, Decrypt Later" (HNDL) 

RiskOne of the biggest areas of research today is HNDL. 

Adversaries are today harvesting and storing encrypted 

sensitive information (military secrets, financial data). Even if 

they cannot decrypt it today, they plan to do so once a 

"Cryptographically Relevant Quantum Computer" (CRQC) is 

developed. 

The Convergence: Quantum-Resistant Blockchains [17]. Post-

Quantum Cryptography (PQC) The research frontier is in how 

we can safeguard the supply chain blockchains of the future 

against quantam attacks. 

Scientists are working on new mathematical constructs that 

are resistant to efficient solution by quantum computers. 

These are Lattice-based Cryptography: Based on the shortest 

vector problem in high-dimensional lattices. Hash-based 

Signatures: Employing Merkle trees to construct signatures 

that do not depend on This study combines hardware-level 

malware protection techniques with blockchain-based supply 

chain security solutions to present a robust digital 

framework. By leveraging processor-level security solutions 

with blockchain technologies, the proposed solution is 

expected to enhance cybersecurity at both the system and 

application levels while ensuring trustworthy and 

transparent supply chain operations. The integration of these 

technologies is a crucial milestone in the development of 

secure, scalable, and future-proof digital infrastructure 

solutions that can effectively counter cyber threats.  

 
Figure 1: Conceptual Framework of Blockchain for Transparency and Security in Supply Chains 

2. Literature Review 

Role of Blockchain in Supply Chains Background and Development of Blockchain in SCMBlockchain technology was first 

conceptualized during the development of Bitcoin (Nakamoto, 2008). However, the initial work by Crosby et al. (2016) 

broadened the applications of blockchain technology, pointing out its immutable record-keeping capabilities and decentralized 

data integrity [13]. Blockchain technology has attracted considerable attention in the field of supply chain management (SCM) 

because it provides a solution to the long-standing issues of product visibility, information asymmetry, and trust among various 

stakeholders (Kshetri, 2018). Supply chain management, by its very nature, involves several independent entities such as 

manufacturers, suppliers, logistics providers, and government agencies (Tian, 2016). This makes it difficult to achieve a 

consolidated view of the data, which is often fragmented and difficult to trace (Tian, 2016). Blockchain technology has been 

suggested to provide a single source of truth through its distributed ledger technology, which can help reduce conflicts and 

improve coordination (Saberi et al., 2019). Transparency, Traceability, and Trust Various research studies have underlined the 

role of blockchain technology in increasing transparency. For example, Tian (2017) illustrated the use of blockchain technology 

in the agricultural supply chain to promote traceability from the farm to the end-user, making it possible to track the origin of 

products transparently and preventing counterfeit goods[14]. Similarly, Francisco & Swanson (2018) explained that blockchain 

technology improves real-time visibility, allowing all parties to view tamper-proof records of transactions and shipments. The 

literature clearly states that increased transparency has led to increased trust among supply chain partners, which was 

previously reliant on third-party intermediaries or manual audits (Kamilaris et al., 2019) [19]. 

Smart contracts, which are executed automatically through blockchain technology, have eliminated the possibility of human 

error (Christidis & Devetsikiotis, 2016). Application in Industry Sectors The application of blockchain has been examined in 

various industry sectors: Food and Agriculture: Kouhizadeh & Sarkis (2018) and Tian (2016) have demonstrated the 

application of blockchain in tracing food safety, identifying sources of contamination efficiently, and reducing the cost of food 

recalls. Pharmaceuticals: Blockchain technology has been identified as a means of countering counterfeit medicines by verifying 

the authenticity of medicines and their compliance with regulations (Kumar et al., 2019).Logistics and Transport: Applications 

of Blockchain technology have been identified to simplify freight documents and eliminate costly delays due to documentation 

and verification problems (Babich & Hilary, 2020).These applications offer empirical support for the use of Blockchain 

technology to enhance data transparency, expedite dispute resolution, and enhance consumer trust. Challenges and Limitations 

Although Blockchain technology has great potential, several challenges have been identified by researchers: Scalability: 

Blockchain networks experience performance issues because of consensus algorithms (Xu et al., 2019). Interoperability: 
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Various Blockchain networks and traditional systems do not support smooth interaction (Casino et al., 2019).Privacy and 

Compliance: Public Blockchain networks make data publicly available, which creates issues related to data privacy, especially in 

the context of data protection laws such as GDPR (Zwitter & Boisse -Descornes, 2018). Adoption Barriers: Lack of trust in the 

technology itself, implementation costs, and a lack of relevant knowledge among the involved workforce members hinder the 

adoption of Blockchain technology (Dolgui & Ivanov,2020). Quantum Computing’s Impact on Security Quantum Computing 

Fundamentals The strength of quantum computing lies in its foundation on principles of quantum mechanics—superposition 

and entanglement—enabling computational states that go beyond the capabilities of classical binary logic (Nielsen & Chuang, 

2010) [15].  

The early conceptual models proposed by Feynman (1982) and Deutsch (1985) described machines capable of simulating 

quantum systems more efficiently than classical computers. However, Shor’s algorithm (1994) was a milestone, demonstrating 

that a large enough quantum computer could solve large integer factorization problems exponentially faster than classical 

computers, directly attacking the most popular public-key cryptosystems in use at the time. Threat to Classical Cryptography It 

is generally accepted within the cryptographic community that quantum computing poses a threat to the RSA, ECC, and Diffie-

Hellman key exchange protocols due to their reliance on the mathematical hardness of certain computational problems (Mosca, 

2018). Bernstein et al. (2017) presented a detailed argument to demonstrate how the current cryptographic infrastructure 

could potentially become vulnerable if large-scale quantum computers are developed. In the past few years, the digital 

transformation has caused a paradigm shift in the global industries, especially in the areas of supply chain management and 

cybersecurity. Among the new technologies, blockchain and quantum computing have received considerable attention for their 

potential to bring about a transformation. Blockchain technology, which was first launched through Bitcoin by Satoshi 

Nakamoto in 2008, has developed beyond the boundaries of Bitcoin and other cryptocurrencies to become a decentralized, 

transparent, and immutable ledger technology that has the potential to increase trust and traceability in complex supply chain 

networks. Today’s supply chains are complex and involve many parties, international transactions, and large amounts of data, 

which can sometimes result in problems such as a lack of transparency, fraud, counterfeiting, and inefficiencies. Blockchain 

helps overcome these issues by providing a secure and tamper-proof method of record-keeping, real-time tracking, smart 

contracts, and better coordination among the participants without the need for a central authority. 

On the other hand, quantum computing is a paradigm shift in computing power. Unlike traditional computers, which are based 

on bits, quantum computers are based on qubits, which allow them to solve complex mathematical problems at speeds that 

were previously unimaginable. Although this technology provides unparallelled opportunities in the field of optimization, 

logistics, and cryptographic research, it also provides a serious threat to the existing state of cybersecurity [16]. Most of the 

commonly used encryption algorithms, including RSA and ECC, are potentially vulnerable to attacks by quantum algorithms 

such as Shor’s algorithm. This has raised serious questions about data security, digital signatures, and the integrity of 

blockchain technology in the future quantum-enabled environment The convergence of blockchain and quantum computing is 

both an opportunity and a challenge. On the one hand, blockchain technology has the potential to improve the transparency 

and resilience of supply chain systems. On the other hand, quantum computing has the potential to break current cryptographic 

mechanisms that protect blockchain networks and digital transactions. It is, therefore, important to understand the role of 

blockchain in improving the efficiency of supply chain systems and the implications of quantum computing on current 

cybersecurity mechanisms [12].  

This study will examine the role of blockchain in improving supply chain systems and critically evaluate the implications of 

quantum computing on current cybersecurity mechanisms. The initial studies on blockchain technology were centered on its 

use in financial systems (Nakamoto, 2008). In the past decade, researchers have explored its use beyond the realm of 

cryptocurrencies, particularly in supply chain settings. It is noted that conventional supply chains are prone to inefficiencies, a 

lack of transparency, and poor traceability because of centralized management of records and stakeholders (Kshetri, 2018; 

Saberi et al., 2019). However, despite the benefits, the literature also identifies scalability, high energy consumption, and 

interoperability problems (Luharuka et al., 2020). Blockchain technology, which was first conceptualized in the context of 

Bitcoin, has developed into a decentralized ledger system that has the potential to increase transparency and trust in a 

distributed system. There have been studies on the use of blockchain technology in supply chain management. Quantum 

computing is a paradigm shift in computing power that uses principles like superposition and entanglement. Basic research 

showed that quantum algorithms, especially Shor’s algorithm, could solve the integer factorization and discrete logarithm 

problems that are the basis for most commonly used cryptographic protocols like RSA and ECC. Grover’s algorithm further 

weakens the security strength of symmetric-key encryption schemes. 
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Figure 2. Post-Quantum Cryptography and Security Challenges in the Quantum Era 

3. Research Methedology 

This study proposes a hybrid experimental and analytical approach to deal with both hardware-based malware detection and 

supply chain security using blockchain technology. The proposed work starts with a detailed analysis of the x86 architecture to 

determine the structural properties that enable stealth malware to hide inside the compromised system. Based on this analysis, 

a Malware-Aware Processor (MAP) architecture is developed by incorporating detection modules directly into the processor 

pipeline. The aim is to monitor malicious activities in real-time with minimal hardware overhead and negligible performance 

impact [5]. The proposed processor design is developed using open-source x86 architectures and implemented on a Field 

Programmable Gate Array (FPGA) environment. Hardware description languages such as Verilog or VHDL are employed for 

modeling, followed by synthesis, simulation, and benchmarking. The performance of the system is measured using metrics such 

as detection accuracy, false positive rate, execution latency, and hardware resource usage, and compared with traditional 

software-based intrusion detection systems. Concurrently, the study proposes a blockchain solution framework to improve the 

transparency, traceability, and security of the supply chain. A blockchain solution framework with a decentralized architecture 

is proposed to support secure data sharing and real-time product tracing[6]. The blockchain platform is chosen based on 

scalability, interoperability, and consensus algorithm efficiency. Smart contracts are designed to automate product 

authentication, ownership transfer, and payment verification. The performance of the blockchain model is analyzed using 

functional testing, transaction cost analysis, and security analysis, along with case studies in the food, pharmaceutical, and 

logistics industries. Performance metrics such as transaction rate, latency, fraud reduction rate, and traceability speed are 

analyzed. 

The experimental and transactional data collected is analyzed statistically to determine the level of enhancement in security, 

efficiency, and scalability of the system. The proposed methodology validates the hardware-based malware detection system 

and the blockchain-based supply chain framework, ensuring that the solution is technically feasible. The proposed solution 

combines processor-level security enhancements and blockchain technology to build a more secure and resilient digital 

infrastructure. The initial phase of the study involves the examination of vulnerabilities present in the x86 architecture [7]. A 

thorough analysis of the processor’s privilege levels, memory management units, instruction flow execution, and system call 

processing is performed to identify how sophisticated malware leverages the architecture to maintain stealth and elusiveness. 

From the architectural analysis, a Malware-Aware Processor (MAP) architecture is conceptualized. The architecture 

incorporates security monitoring capabilities directly into the processor pipeline, allowing for the analysis of process behavior 

in real-time[20]. Rather than solely depending on software-driven intrusion detection systems, the proposed solution moves 

the security enforcement paradigm to the hardware domain, thus minimizing the attack surface and preventing malware from 

evading detection mechanism The second phase of the study is concerned with the integration of blockchain technology for 

securing the supply chain [9]. A decentralized system architecture is developed to remove data silos and improve trust among 

the parties involved. The blockchain platform is developed using an open-source platform such as Ethereum or Hyperledger 

Fabric, depending on the efficiency of consensus, scalability, interoperability, and transaction capacity. Smart contracts are 

developed to automate business activities such as the registration of products, transfer of ownership, verification of shipments, 

validation of compliance, and payment processing Finally, statistical analysis methods are employed to the hardware and 

blockchain experimental data sets to quantify the gains in terms of security robustness, efficiency, transparency, and scalability 

[8]. 

The results are combined to determine whether the integration of processor-level malware protection and decentralized ledger 

systems offers a comprehensive cybersecurity solution. This approach ensures that the proposed system is not only 

theoretically valid but also scalable and adaptable to the digital environment approach to comprehensively analyze the role of 

blockchain technology in supply chain management and the effect of quantum computing on cybersecurity. The approach 

combines qualitative analysis, quantitative analysis, and simulation analysis to offer a structured and evidence-based analysis 

The study adopts a descriptive and exploratory research approach. The descriptive part of the research analyzes the role of 

blockchain technology in improving supply chain operations. The exploratory part of the research analyzes the effect of 



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470 

ID: IJTSRD101390   |   Recent Advances in Computer Applications and Information Technology Page 537 

quantum computing on cybersecurity. Case studies of the implementation of blockchain in supply chains are analyzed to assess 

the benefits of traceability, fraud reduction, and efficiency. Security analyses of blockchain networks are surveyed to determine 

the weaknesses in a quantum environment. On the basis of this analysis, an architecture of Malware-Aware Processor (MAP) is 

developed by incorporating security monitoring modules into the processor pipeline. Unlike the conventional approach of 

using software-based Intrusion Detection Systems (IDS), the proposed architecture moves the enforcement of security from 

software to hardware. This allows real-time monitoring of instruction execution patterns with less system overhead. 

4. Result  

 

Figure 3. Techology in Supply Chain & Security Implications of Quantum Computing 

5. Conclusion  

The accelerated growth of emerging technologies like 

blockchain and quantum computing is changing the digital 

landscape across the globe. This paper explored the 

transformative power of blockchain technology in supply 

chain management and the disruptive force of quantum 

computing in cybersecurity systems.In the supply chain 

environment, the use of blockchain technology has shown 

immense promise in improving transparency, traceability, 

accountability, and efficiency[10]. Blockchain technology 

uses decentralized ledger technology and smart contracts to 

reduce the need for intermediaries, eliminate fraud, and 

improve the real-time tracking of products and transactions. 

Case study findings indicate that the use of blockchain 

technology has improved product authenticity, streamlined 

documentation processes, and improved trust among 

stakeholders in the food, pharmaceutical, and logistics 

industries. Scalability, regulatory issues, and high costs of 

implementation are some of the factors that hinder the 

adoption of blockchain technology. 

On the other hand, quantum computing is both a 

revolutionary technological achievement and a significant 

cybersecurity risk. The potential for quantum computing to 

break complex mathematical problems at speeds that were 

previously unimaginable poses a threat to existing 

cryptographic methods like RSA and ECC, which are the 

foundation of the existing digital security infrastructure. The 

study emphasizes the need for a transition to post-quantum 

cryptographic methods and the adoption of quantum-

resistant security models. Furthermore, Quantum Key 

Distribution is a promising approach to secure 

communication channels, albeit in its infancy. 

When considered collectively, these technologies 

demonstrate a significant point of convergence: although 

blockchain technology enhances distributed trust models in 

the present, it may also be susceptible to quantum attacks in 

the future. Consequently, the need for quantum-resistant 

cryptography in blockchain-based systems is paramount to 

the long-term success of digital transformation [11]. In 

conclusion, blockchain has the capacity to modernize supply 

chains by creating secure and transparent operational 

networks, whereas quantum computing demands proactive 

adaptation of cybersecurity frameworks to protect future 

digital ecosystems. Continued interdisciplinary research, 

regulatory development, and technological innovation are 

critical to maximizing the benefits of these technologies 

while mitigating associated risks. In supply chain networks, 

the decentralized architecture of blockchain’s ledger system 

removes the need for centralized data silos and allows for 

the creation of a single, immutable source of truth among 

stakeholders. By using smart contracts, the need for manual 

verification, the time required for transactions, and the risk 

of fraud are minimized. Real-world use cases in food safety, 

pharmaceutical verification, and logistics documentation 

have provided empirical support for the improvement of 

product traceability, counterfeiting prevention, and cross-

border transaction times. Nevertheless, despite the benefits, 

scalability issues, regulatory issues, interoperability issues, 

and infrastructure costs are still major hurdles to adoption. 

On the other hand, quantum computing brings about a 

paradigm shift in computing power. Although it provides a 

revolutionary advantage in optimization problems, 

cryptographic research, and solving complex problems, it 

also poses a threat to the security of widely used public-key 

cryptographic protocols like RSA and ECC. The possibility of 

executing quantum algorithms that can solve the problem of 

integer factorization and discrete logarithms in polynomial 

time poses a significant risk to digital signatures, secure 

communication, and the integrity of the blockchain. 

Therefore, the need to migrate towards post-quantum 

cryptographic algorithms and quantum-resistant security 

infrastructure has become an urgent research agenda. In 

addition, new approaches like Quantum Key Distribution 

(QKD) offer promising but still developing alternatives for 

secure communication in a quantum-enabled world. 
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In summary, blockchain technology has the potential to 

transform supply chain environments into secure, 

transparent, and decentralized systems. Conversely, the 

advent of quantum computing requires a proactive approach 

to redesigning cybersecurity strategies to protect digital 

infrastructure from the threats posed by emerging 

computing capabilities. The harmonious integration of both 

technologies requires an interdisciplinary approach to 

collaboration between computer architects, cryptographers, 

supply chain experts, policymakers, and industry players. 

Future studies should concentrate on developing quantum-

resistant blockchain systems, hybrid security models that 

combine hardware-based security with decentralized 

blockchain technology, and regulatory frameworks that 

promote innovation while ensuring cybersecurity 

compliance. 

Reference  

[1] S. Forrest, S. A. Hofmeyr, A. Somayaji, and T. A. 

Longstaff, “A sense of self for Unix processes,” 

Proceedings of the IEEE Symposium on Security and 

Privacy, 1996. 

[2] G. E. Suh, J. W. Lee, D. Zhang, and S. Devadas, “Secure 

program execution via dynamic information flow 

tracking,” Proceedings of ASPLOS, 2004. 

[3] U. Erlingsson and F. B. Schneider, “IRM enforcement 

of Java stack inspection,” Proceedings of IEEE 

Symposium on Security and Privacy, 2000. 

[4] J. R. Crandall and F. T. Chong, “Minos: Control data 

attack prevention orthogonal to memory model,” 

Proceedings of MICRO, 2004. 

[5] A. Srivastava and A. Eustace, “ATOM: A system for 

building customized program analysis tools,” 

Proceedings of PLDI, 1994. 

[6] M. Tehranipoor and F. Koushanfar, “A survey of 

hardware Trojan taxonomy and detection,” IEEE 

Design & Test of Computers, vol. 27, no. 1, 2010. 

[7] R. S. Wahby et al., “Efficient FPGA implementation of 

intrusion detection systems,” ACM/SIGDA FPGA 

Symposium, 2012. 

[8] I. Kuon and J. Rose, “Measuring the gap between 

FPGAs and ASICs,” IEEE Transactions on Computer-

Aided Design, vol. 26, no. 2, 2007. 

[9] S. Nakamoto, “Bitcoin: A peer-to-peer electronic cash 

system,” 2008. 

[10] Ethereum White Paper, G. Wood, “Ethereum: A secure 

decentralised generalised transaction ledger,” 2014. 

[11] M. Swan, Blockchain: Blueprint for a New Economy. 

O’Reilly Media, 2015. 

[12] K. Christidis and M. Devetsikiotis, “Blockchains and 

smart contracts for the Internet of Things,” IEEE 

Access, vol. 4, 2016. 

[13] F. Tian, “An agri-food supply chain traceability system 

for China based on RFID and blockchain technology,” 

IEEE International Conference on Service Systems and 

Service Management, 2016. 

[14] M. Crosby, P. Pattanayak, S. Verma, and V. 

Kalyanaraman, “Blockchain technology: Beyond 

Bitcoin,” Applied Innovation Review, 2016. 

[15] H. Sternberg and G. Baruffaldi, “Chains in chains: 

Blockchain for supply chain management,” Business 

Transformation through Blockchain, 2018. 

[16] T. Bocek, B. B. Rodrigues, T. Strasser, and B. Stiller, 

“Blockchains everywhere – A use-case of blockchains 

in the pharma supply-chain,” IFIP/IEEE IM Conference, 

2017. 

[17] M. Saberi, M. Kouhizadeh, J. Sarkis, and L. Shen, 

“Blockchain technology and its relationships to 

sustainable supply chain management,” International 

Journal of Production Research, 2019. 

[18] A. Dorri, S. S. Kanhere, and R. Jurdak, “Blockchain in 

Internet of Things: Challenges and solutions,” IEEE 

Internet of Things Journal, vol. 6, no. 2, 2019. 

[19] W. Stallings, Computer Organization and Architecture: 

Designing for Performance, 10th ed., Pearson, 2016. 

(Reference for x86 fundamentals) 

[20] C. Cachin, “Architecture of the Hyperledger Fabric 

blockchain fabric,” Workshop on Distributed 

Cryptocurrencies and Consensus Ledgers, 2016. 
 


