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Abstract 

This research addresses the integration of blockchain technology to improve the software development life 

cycle (SDLC) through version control systems (VCS). However, managing code versions and supporting 

other developers in software development isn’t just enough with the traditional VCS, for example, Git. It, 

however, lacks the inherent security, transparency, and automation required for modern distributed 

software projects. The limitations of current tax systems can be overcome with the help of blockchain 

technology — it is a decentralized, immutable, transparent technology. Based on the blockchain, the 

system becomes more secure, transparent, and more efficient. Among the most important benefits are 

enhanced security against unauthorized changes, traceable code changes tracing, improved collaboration, 

and code reviews, testing, and deployment automated with smart contracts. While having advantages the 

blockchain-enhanced version control system (BEVCS) has challenges like scalability, integration 

complexity, and cost of implementation. This paper ends with some recommendations of how further 

research can be done and what can be practical stuff to implement. Integration of blockchain in VCS 

offers transformative possibilities to improve the efficiency and security in VCS, however these 

challenges need to be overcome to reveal the full potential of blockchain. 

 

Keywords: Blockchain, Version Control Systems (VCS), Software Development Life Cycle (SDLC), 

Smart Contracts, Security, Transparency, Collaboration 

 

1. Introduction 

1.1 Background of Version Control Systems (VCS) 

Modern software development couldn’t live without version control systems (VCS). These are the systems 

which manage if and when a project source code changes, so that developer can track revisions and work 

together efficiently, without conflict taking place. They popular version control systems such as Git, SVN 

and Mercurial make possible to have multiple developers working on the same codebase at the same time 

while in the record of changes. 

But even those are not exempt from challenges. While centralized systems are vulnerable to security 

vulnerabilities (unauthorized code changes and the risk of data manipulation) they still tend to be the most 

used. At the same time, it is hard to ensure openness, transparency, and accountability for not just VCS 

management, but also accountability for those who run the operations, when the current VCS models don’t 

scale well with larger teams. 

 This can be a simple flowchart showing the workflow in a traditional version control system (e.g., commit, 

pull, merge, push), highlighting potential bottlenecks or areas of security concern. 
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Fig 1: This can be a simple flowchart showing the workflow in a traditional version control system 

(e.g., commit, pull, merge, push), highlighting potential bottlenecks or areas of security concern 
 

1.2 Introduction to Blockchain Technology 

The framework these cryptocurrencies run on is called blockchain technology, and it’s built on a 

decentralized, immutable ledger. Each block (or transaction or data entry) is tampered resistant given that 

each is securely chained (linked) to the previous block. Blockchain as it is, is a decentralized system that 

gets rid of central authorities due to which it increases transparency and security. It’s the perfect fit to 

resolve most of the problems we have in traditional software development. 

 

1.2.1 Blockchain Key Features: 

I. Decentralization: No single point of control that keeps the risk of central authority manipulation out of 

the equation. 

II. Immutability: With data recorded, it cannot be changed, making sure the version history is kept intact. 

III.  Security: It provides cryptographic protection advanced techniques can resist unauthorized access. 

 

1.3 Problem Statement 

Though version control systems have largely changed how software is developed, versions control systems 

are still based on heavily centralized architecture. This centralization presents several problems, particularly 

in terms of security and transparency: 

1.3.1 Security risks: No centralized repositories can be abused without being thew by code that is 

acceptable to us. 

1.3.2 Lack of transparency: In larger teams, it can also be very difficult to trace who made specific 

changes or why a particular decision was made. 

1.3.3 Trust issues: When splitting our code or data into smaller units, we can get away with centralized 

control, but when it comes to sensitive data or code, this can create trust problems. 

Given these challenges, a solution is required that allows for security without detracting from the legitimacy 

of the process of development and that also enables transparency. 

 

Table 1:A table summarizing the key differences in terms of security, transparency, and control between 

centralized and decentralized systems (like Git vs. Blockchain-integrated VCS). 

Feature Centralized VCS Blockchain-Enhanced VCS 

Security Single point of vulnerability Decentralized, tamper-proof 

Transparency Limited tracking and auditing Full traceability of commits 

Accountability Less visibility Immutable and auditable records 

 

1.4 Objective of Research 
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The research seeks to discover the possibility of Blockchain technology in enhancing Version Control 

Systems (VCS) within Software Development Life Cycles (SDLC). This study will show how integrating 

blockchain into VCS can solve critical issue of security and traceability as well as collaboration. The work 

will discuss the conceptual integration of blockchain into VCS and suggest theoretical guidelines for its 

integration into current SDLCs. 

Our hope is to gain an insight into how blockchain can make software development more secure, transparent 

and efficient by enhancing version control progress. 

 
Fig1: A flowchart outlining the steps of the research approach. 

 

2. Literature Review 

2.1 Traditional Version Control Systems (VCS) 

Modern software development couldn’t function without version control systems since it is a way to control 

changes to the source code over time. VCS platforms like Git, SVN, and Mercurial have existed for ages and 

are meant to keep track of revisions, to coordinate team collaboration, and to have a history of code change 

it. 

the most popular distributed version control system; each developer will have a copy of the 

repository in your local disk. 

After all, SVN (Subversion) is a centralized system where the code repository is located on a central server, 

where developers pull their changes from. 

 

2.1.1 Challenges in Traditional VCS: 

i.  Centralized control risks: Where the central server is a single point of failure, this is most often the 

case in centralized systems such as SVN. 

ii.  Security issues: Without securing this change or loss of commit history, unauthorized changes can 

occur. 

iii. Collaboration complexity: When you have large teams, it might be difficult to ensure proper code 

review and proper version control. 

 

Table 2: This table will outline the differences between distributed (e.g., Git) and centralized (e.g., SVN) 

version control systems in terms of features, pros, and cons. 

Feature Git (Distributed) SVN (Centralized) 

Structure Local repository on each machine Centralized server 

Security Better for collaboration, no single point of 

failure 

Vulnerable to server compromise 

Branching Efficient and lightweight More cumbersome and slower 

Scalability Well-suited for large projects Limited by server capacity 

 

2.2 Blockchain Technology in Software Development 

Blockchain was created to store data over a decentralized network of nodes but soon expanded into a 

decentralized ledger technology (DLT). Applications outside of cryptocurrencies have included blockchain 

key features: immutability, security, and decentralization, in software development processes. 
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2.2.1 Blockchain Benefits in Software Development: 
I.  Immutability: Once the code change is added in a blockchain based version control system, it can’t 

be changed, so it always works. 

II.  Transparency: By recording and seeing all actions (commits, merges, etc.) every participant can 

draw information from the record as to what has been done, who did it, and when. 

III.  Security: Blockchain offers advanced encryption: the version history is difficult for unauthorized 

users to tamper with, and code may not be mangled by unauthorized users. 

 

 
Fig 2: A diagram illustrating how blockchain could be applied to version control, showing interactions 

between developers, the blockchain network, and code repositories. 

 

2.3 Optimizing the Software Development Life Cycle (SDLC) with Blockchain 

Software development life cycle (SDLC) comprises of planning, designing, developing, testing, deploying 

and up keeping the software. Problems in documentation, security, availability and clarity hurt the SDLC 

efficiency. Blockchain can optimize several phases of the SDLC: 

1 Planning & Design: Immutability and transparency in a blockchain can help us to make sure design 

decisions get documented and traceable. 

2.3.2 Development & Testing: It boosts the collaboration and accountability of the work that gets done 

while ensuring everything that happens is written down, is verifiable and is transparent to all at the same 

time. 

Deployment & Maintenance: Through safe tracking of code changes and deployments to production 

pipelines, blockchain can assure the integrity of the deployment pipelines. 

 
Fig 3: A flowchart that illustrates how blockchain can enhance each phase of the SDLC, with 

emphasis on transparency, security, and collaboration. 

 

2.4 Existing Blockchain-Enhanced Version Control Systems 
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Now that some research and pilot implementations have already been conducted, exploring the integration 

of blockchain into version control systems, the focus is on how best to use it. This is work on security, 

transparency and collaboration with an emphasis on scalability challenges and how blockchain can help. 

Key Examples: 
 GitCoin: A decentralized version control system leveraging blockchain to coordinate the tracking of 

committed changes, as well as to provide incentive for contributor contribution and reward the developers. 

.2 Blockchaining Git: Integrating blockchain with GitHub to increase the security of code repositories 

and to offer greater traceability of commits and pull requests in a prototype. 

Table 3: A table summarizing existing blockchain-enhanced VCS solutions, highlighting their key features, 

benefits, and limitations. 

Solution Features Benefits Limitations 

GitCoin 
Blockchain-based incentive model, 

decentralized version control 

Improved collaboration, 

rewards contributors 
Limited adoption 

Blockchaining 

Git 

Blockchain integration with GitHub, 

commit immutability 

Enhanced security and 

transparency 

Still in 

experimental stage 

 

3. Proposed Blockchain-Enhanced Version Control System 

3.1 Conceptual Framework 

Nowadays, traditional version control system does not have enough security, transparency and 

accountability to achieve high satisfaction of its users. Therefore, it is necessary to improve the way users 

access and manage their files for instance; Using the Blockchain technology to enhance the structure of the 

traditional version control system is proposed in this paper. 

The framework involves: 

Underlying infrastructure for tracking all version control actions (e.g. 

commits, merges, pull requests) will be a blockchain, which will log all version control actions in a 

tamperproof, decentralized ledger. 

 All code history is made transparent and unchangeable as we record 

each code change or commit on the blockchain. 

 

3.1.3 Decentralized Collaboration: It’s a decentralized environment where developers work and anyone 

can see every action as it is done, securely logged. 

 

 
Fig 4: A diagram that visually represents the integration of blockchain with a traditional VCS, 

showing how commits, branches, and merges interact with the blockchain ledger for added 

transparency and security. 

 

3.2 Features of the Blockchain-Enhanced Version Control System 

The blockchain-enhanced version control system offers several improvements over traditional VCS 

platforms: 
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-Proof Commit History: Once a commit is done, that commit is done — Blockchain makes 

sure that change can never be reversed, allowing it to serve as a unalterable record of everything. 

 Decentralized Trust: All changes in code are recorded across several nodes running the network, 

reducing the risk of attack or data tampering. 

All actions are being recorded on the blockchain in a transparent 

way, meaning every change can be traced back to a particular developer and therefore such accountable 

and collaborative work became possible. 

Using smart contracts that can run on our sidechain, we can automate 

processes like best practice code reviews, auto testing, or minimum project quality with proper conditions 

met. 

 

Table 4: A table comparing the features of the Blockchain-Enhanced VCS with traditional VCS, 

highlighting the key differences in security, transparency, and functionality. 

Feature Traditional VCS Blockchain-Enhanced VCS 

Commit History Editable, no decentralization Immutable, tamper-proof 

Trust Mechanism Centralized control Decentralized, transparent 

Collaboration Limited visibility Full transparency and traceability 

Automation Limited Smart contracts for automation 

Security Vulnerable to server attacks Resistant to unauthorized changes 

 

3.3 Blockchain Integration Model 

The Blockchain-Enhanced VCS integration model will integrate a public or private blockchain to store 

commit data, and each developer’s action will be recorded as a transaction. Since this blockchain is 

decentralized, each node on the network has an up to date copy of the version history. The integration model 

can follow the steps outlined below: 

 

3.3.1. Transaction Creation: When a commit or pull request is made, there will be a meta transaction 

generated that includes the developer ID, timestamp and commit hash. 

3.3.2. Block Creation: In this case, this transaction is wrapped up in a block, which is cryptographically 

hashed and chained along with the previous block on the blockchain. 

3.3.3. Consensus Mechanism: It has an agreement on the block that only valid change is being 

recorded, and that agreement is reached in a decentralized network. 

3.3.4. Commit Finalization: After the block is confirmed by the network the commit becomes part of 

the immutable, decentralized ledger. 

 
Fig 5: A flow diagram showing how a developer’s commit creates a transaction, which is then 

added to a block, and how consensus is reached before the commit is finalized. 
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3.4 Potential Benefits of Blockchain-Enhanced Version Control 

Integrating blockchain into version control systems provides several benefits for the software development 

process: 

3.4.1 Improved Security: Blockchain eliminates the single point of failure and ensures that no 

merchants can tamper the ledger and that they can’t access it. 

3.4.2 Enhanced Transparency and Accountability: With each change and a developer ID logged, and 

with a timestamp, the process is logged, and it has full traceability. 

3.4.3 Streamlined Collaboration: Blockchain gives developers a more efficient, transparent way to 

collaborate through the ability to see the entire history of code changes and understand why those 

changes were made. 

3.4.4 Reduction in Fraud and Conflicts: In the case of an immutable record of commits it is also more 

difficult for developers to wrongly claim ownership of work and make unauthorized changes. 

 

Table 5: A table that summarizes the benefits of using blockchain in version control systems. 

Benefit Description 

Security Enhanced protection from unauthorized changes and attacks 

Transparency Full visibility into the version history, making collaboration easier 

Accountability Clear traceability of every commit, with developer ID and timestamp 

Collaboration Streamlined communication and version management across teams 

Fraud Prevention Reduced chances of code tampering or false ownership claims 

 

 

4. Methodology 
In this section, I explore the approach that was taken to see how blockchain tech integration could help 

improving the software development life cycle. The methodology is theoretical and conceptual since the 

paper does not involve data collection or surveys through primary data. Thus, the methodology will focus on 

the analysis of the existing literature, suggested frameworks and system design principles. 

4.1 Research Approach 
It will be a conceptual and qualitative research approach. First, it will require a wide examination of what 

builds our current state of version control systems and blockchain technology and second will build a 

version control system that incorporates blockchain technology. It will focus on blockchain awareness of 

how it could enhance various attributes of the version control like security, transparency, collaboration and 

accountability. 

Approach Steps: 
4.1.1 Literature Review: Examine existing literature on various version control systems, specifically 

traditional techniques, blockchain technology and how they can be combined for use in software 

development. 

4.1.2 System Design: Design how blockchain technology can solve problems that were found in 

research reports about version control systems. 

4.1.3 Implementation Proposal: (1) Develop a theoretical model for implementation of the blockchain 

based version control system under various blockchain platforms and consensus mechanisms (2) Build 

the blockchain based version control system. 

4.1.4 Evaluation: On the basis of existing literature, case studies and theoretical analysis, the potential 

benefits and limitations of the proposed model are assessed. 

4.2 Blockchain Platform Selection 

With the multiple options of blockchain platforms available, it’s important to be careful of which platform is 

the best for blockchain enhanced version control system. Some potential platforms to consider include: 

: It is a widely used public blockchain that uses smart contracts, suits for running 

automated processes inside the version control system. 
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 A permissioned blockchain platform built for enterprise usability, with high 

scalability, and security features. 

Corda: A blockchain for use in businesses that need privacy and disclosure; maybe appropriate as a 

version control mechanism for private teams or organizations in the development. 

Criteria for Selection: 

 

.4 Security: The commit history needs to be protected against tampering, and it is the blockchain 

platform’s burden to have the aforementioned security features. 

 Large development teams mean a lot of transactions, which are something the platform 

should be able to handle. 

 Support for Smart Contracts: Code reviews, deployment triggers, compliance checks are all things 

that are going to have to be automated by these smart contracts. 

 

Table 6: A table comparing Ethereum, Hyperledger Fabric, and Corda based on their features, scalability, 

and suitability for blockchain-based version control. 

Feature Ethereum Permissioned Corda 

Type Public, Permissionless Enterprise-grade security Permissioned 

Security High, but public Enterprise-grade security Enterprise-grade security 

Smart Contracts Supported Supported Supported 

Scalability Moderate Enterprise-grade security High scalability 

Use Case Suitability Open-source projects Enterprise applications Private organizations 

 

4.3 System Design and Architecture 

The system design will consist of several components: 

4.3.1 Decentralized Commit History: This will allow us to store the commit history on the blockchain, 

with each developer’s action being considered a transaction. 

4.3.2 Consensus Mechanism: And on that chosen platform, a consensus mechanism will be chosen to 

validate transactions (e.g. Proof of Stake, Practical Byzantine Fault Tolerance). 

4.3.3 Smart Contracts: Various processes within the version control system will be automated using 

smart contracts, from a trigger of the code review, to enforcing commit rules. 

4.3.4 Decentralized Application (DApp): The user interface that developers are able to interact with 

from the blockchain based version control system will be provided by a decentralized application 

(DApp). 

 

 
Fig 6: A diagram representing the architecture of the blockchain-enhanced version control system, 

highlighting the interaction between developers, the blockchain network, and the DApp. 

 

4.4 Evaluation Criteria 

Since this research is theoretical, our evaluation will analyze the proposed blockchain enhanced version 

control system against the research goals. The following evaluation criteria will be considered: 

Security: How secure is the blockchain based system from unauthorized changes, attacks on data? 
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 Does the system support full visibility into what changed and when by developers? 

 How effectively the blockchain enhanced system help developers collaborate, 

especially in a distributed team. 

Is the blockchain platform capable of supporting large development teams and powerful 

transaction volumes with minimal performance problems? 

 

Table 6: A table that lists the evaluation criteria and the aspects of the blockchain-enhanced system that will 

be assessed under each criterion. 

Criterion Evaluation Aspect 

Security Protection against unauthorized changes and attacks 

Transparency Full visibility into the commit history and actions 

Collaboration Ease of collaboration and communication among 

developers 

Scalability Performance under high transaction volumes and large 

teams 

 

5. Results And Discussion 

Here, we will find out what results are expected when a Blockchain Enhanced Version Control System 

(BEVCS) is influenced and what impact these results might bring to the software development life cycle. 

This section will present the outcomes of this research, since this research is theoretical not involving any 

primary data, with the assumption that the proposed model gives its possible outcomes and evaluation 

criteria. 

 

5.1 Expected Results 

The integration of blockchain technology into version control systems is expected to result in the following 

key improvements: 

 

5.1.1 Enhanced Security: 

Since blockchains denote each commit and code change in an immutable way, it’s impossible to modify or 

delete code without it being flagged. This gives our developers and organizations an unheard-of amount of 

security when it comes to projects and making software changes. 

 

5.1.2 Expected Outcome: Reduces by orders of magnitude risk of unauthorized changes to code, tampering 

with code, and various version conflicts. 

 

5.2 Improved Transparency and Accountability: 

In blockchain, everything that a developer does has a unique identifier tied to a timestamp. This helps with 

making every contributor’s action traceable and transparent and helps solve (at least somewhat) the problem 

of the ownership of code and even any changes to it. 

 

5.2.1 Expected Outcome: Audit logs of every commit, providing us with clear cut logs of who changed 

what and when. 

 

5.2.2 Efficient Collaboration: 
A blockchain system gives you a decentralized and distributed system where each developer has access to 

the full version history, without having to rely on a central server. That's great for making people collaborate, 

either on a distributed team, or open source project. 

 

5.2.3 Expected Outcome: Trust and efficiency in collaborative environments, as developers are able to 

know and see the complete history of their project. 

 

5.3 Automation of Development Processes: 
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The integration enables some tasks like code reviews, automated testing, and deployment will be 

automatically triggered depending on pre-defined rules or conditions through smart contracts. 

 

5.3.1 Expected Outcome: Fewer manual processes and streamlined workflows with less admin headache. 

Table 7: A table summarizing the expected results based on the key benefits of the Blockchain-Enhanced 

VCS. 

Benefit Expected Outcome 

Security Reduced risk of unauthorized changes, code tampering, and 

conflicts 

Transparency Clear, auditable logs of all commits and actions 

Collaboration Enhanced trust and communication among distributed teams 

Automation Streamlined workflows and reduced administrative 

overhead 

 

5.2 Discussion Of Results 

While the results of implementing blockchain in version control systems are promising, several factors must 

be taken into account when evaluating the real-world applicability and challenges of this model: 

5.2.1 Scalability Concerns: 

Scaling in blockchain networks and more specifically in public ones, such as Ethereum, is a problem in 

number of transactions. As a result, transactions will take longer to complete and the cost to record commits 

to the blockchain will increase. The issues however can be mitigated by the use of private or permissioned 

blockchains (Hyperledger Fabric) with higher scalability, and faster consensus mechanisms. 

5.2.1 Discussion: When choosing the blockchain platform, there is a tradeoff between decentralization and 

performance that needs to be chosen carefully. While public blockchains are incredibly secure, permission 

blockchains can be far more scalable for large teams. 

5.3.1 Integration with Existing Systems: 

This integration is not simple and easy with blockchain to existing version control systems such as Git, as 

maintaining the balance with current developer tools and workflows is a difficult challenge. The system that, 

having been blockchain enhanced, would need to seamlessly integrate into the developer’s established 

environment while not significantly disturbing existing processes. 

5.3.2 Discussion: In the short term, however, a hybrid model that integrated blockchain with traditional 

version control, might be a more feasible option. It would give developers to use existing tools and gradually 

migrate to blockchain features. 

 

5.4.1 Cost and Complexity of Implementation: 

These blockchain based systems need further infrastructure such as blockchain nodes, smart contract 

deployment and maintenance. It introduces complexity and cost to the system, and that may be a barrier for 

smaller organization or open-source projects. 

5.4.2 Discussion: Assuming that the additional cost and complexity can be afforded, then this should play 

out in the form of a cost benefit analysis accounting for the security and transparency benefits against the 

extra cost and complexity. If enterprise or project has a high security need, the investment in blockchain 

may be worth it. 

5.5.1 Developer Adoption: Developer adoption and willingness to adapt to a new system are going to 

determine the success of the Blockchain-Enhanced VCS. In the transition between traditional version control 

systems and a blockchain based system, there will be training and becoming used to the use of the new tools 

and processes. 

5.5.2 Discussion: They would have to be mandatory to encourage mass adoption: clear documentation, 

developer guides, support tools. You could take a got-them when you can method and provide incentives or 

onboard blockchain features slowly, easing the transition for developers. 
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Fig 8 : A chart comparing the scalability and performance characteristics of different blockchain 

platforms (e.g., Ethereum vs Hyperledger Fabric) to highlight trade-offs between decentralization and 

scalability. 

 

5.3 Impact on Software Development Life Cycle 

Expecting to revolutionize the entire software development life cycle (SDLC), blockchain is expected to be 

integrated with version control systems. Below are some of the keyways in which the SDLC will be 

optimized: 

5.3.1 Faster Code Review and Approval: 

Developers save time spent on code review processes through blockchain's built in automation and smart 

contract code, freeing them up to innovate on their product. 

5.3.2 Improved Testing and Deployment: 

Specific commit conditions on the blockchain can be used to trigger automated testing and deployment. As a 

result, software releases become faster and software quality is more consistent. 

5.3.3 Greater Security and Compliance: 

Immutable record of code changes ensures that organization’s development processes are always adhering to 

regulatory requirements and standards. It can give the audit trail that’s needed to do compliance checks on 

blockchain. 

6. CONCLUSION 

In this section we will summarize the key findings in this research, reaffirm the importance of combining 

blockchain technology into version control systems, and suggest future explorations and practical 

implementations. Finally, this paper will also showcase the contributions of the proposed blockchain 

enhanced version control system (BEVCS) to the general field of software development. 

6.1 Key Findings 

6.1.1 Security Benefits: Such a system cannot be compromised since it is decentralized and immutable. The 

version history is secured, meaning it’s almost impossible to edit your version history to change the code 

without someone noticing. 

6.1.2 Transparency and Accountability: Code changes can be tracked away from the source code itself 

thanks to blockchain. It gives the trust developers and organizations can have over collaborative and open-

source environments, making it transparent on what’s happening during each point within the testing process. 

6.13 Collaboration Efficiency: Blockchain works especially well to improve collaboration in distributed 

teams between developers. The benefit of having all the team members on the same page is the fact that such 

a decentralized ledger keeps the entire commit history, preventing unavoidable conflicts. 

But it makes the entire process automated from code reviews to applications with deployment, which 

reduces overhead, speeds up workflows, and makes overall development more efficient. 

6.2 Limitations and Challenges 

The proposed blockchain-enhanced version control system has considerable advantages, but there are 

several limitations and challenges:  

6.2.1 Scalability Issues: This limits the scalability of public blockchains such as Ethereum. As the system 

grows, high transaction costs and slow transaction speeds will degrade performance for development teams 
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of larger sizes. Permissioned blockchains such as Hyperledger Fabric may offer a more scalable option, but 

their trade-offs ought to be very carefully considered.  

6.2.2 Integration Complexity: If there were to be integration between blockchain and existing version 

control systems such as Git, this would further complicate the situation by requiring new workflows and 

tools for the different developers. This may disrupt the development process for some time.  

6.2.3 Cost and Resources: This might involve substantial investment in infrastructure, training, and 

ongoing maintenance for facilitating a blockchain-based version control system. Such costs may prove 

unbearable to small teams or organizations.  

6.2.4 Adoption Barriers: Developers will need to overcome the barriers to adopting blockchain technology 

for such a system to be successful. Training, documentation, and gradual integration will be necessary to 

overcome resistance to change. 

6.3 Recommendations for Future Work 

Research in the future could look at the following aspects for the effectiveness and applicability 

improvements of blockchain for version control systems: 

6.3.1 Scalability Solutions: Investigating alternative consensus mechanisms or hybrid blockchains should 

lead to scalability solutions. More research on layer-2 solutions, such as state channels, should relieve the 

above performance bottlenecks. 

6.3.2 Blockchain Integration Tools: Advanced tool and plug-in development to facilitate the integration of 

blockchain with current version control systems (such as Git) would bring down adoption cost. It would also 

provide seamless transfer for developers to a blockchain-based version control system. 

6.3.3 Empirical Studies: Though it is a theoretical paper, empirical research including real-life cases and 

experiments would probably validate the proposed model and give some understanding concerning its 

effectiveness and practical challenges. 

 

6.4 Final Thoughts 

What a great fusion of blockchain and version control systems, a really exciting avenue to optimizing the 

entire life cycle of software development. Such solutions can revolutionize their management, and perhaps 

more importantly, how they are developed, by making software projects more secure, more transparent, and 

more collaborative. It is apparent that the revolution could be substantial if one automates some pretty 

critical processes. Those surmountable challenges include scalability, integration complexity, and adoption 

barriers mandatory for successfully implementing the possible use. 

Eventually, it is anticipated that continued research and development will take place overtime in the field of 

blockchain. This technology very soon would become one of the most important pillars of modern version 

control systems, integrating them into mainstream practices toward more secure, effective, and collaborative 

software development. 

 

Table 9: A table summarizing the key findings, limitations, and recommendations. 

Aspect Summary 

Key Findings 
Enhanced security, transparency, collaboration, and 

automation 

Limitations 
Scalability issues, integration complexity, cost, and 

adoption barriers 

Recommendations 
Scalability solutions, better integration tools, empirical 

studies 

Final Thoughts Blockchain offers great potential, but challenges remain 
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