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Abstract 

This comparative analysis explores three prominent blockchain protocols: Solana, Avalanche, and NEAR 

Protocol. The objective is to provide a comprehensive overview of their key features, performance 

metrics, consensus mechanisms, scalability solutions, security measures, and developer ecosystems. By 

assessing the similarities and differences between these protocols, we can gain valuable insights into their 

strengths and weaknesses, enabling stakeholders to make informed decisions when considering 

blockchain solutions. 
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1. Literature Review 

 
In recent years, the blockchain industry has 

witnessed various blockchain protocols 

emerging to address scalability, security, and 

usability challenges. This literature review 

explores the advancements and characteristics of 

three prominent blockchain protocols: Solana, 

Avalanche, and NEAR Protocol. The review 

examines recent research papers and 

publications to provide insights into the 

protocols' features, performance, and 

applications. 

 
Solana has garnered attention for its high 

scalability and performance. A study by Zhang 

et al. (2022) evaluated Solana's throughput and 

latency, showcasing its ability to handle a 

significant number of transactions per second 

(TPS) while maintaining low latency. The 

authors highlighted Solana's innovative 

combination of Proof of History (PoH) and 

Proof of Stake (PoS) consensus mechanisms as 

the key factors behind its impressive 

performance. Additionally, a paper by Li et al. 

(2023) discussed the use of Solana in 

decentralized finance (DeFi) applications and 

emphasized its suitability for high-frequency 

trading due to its low latency and high TPS 

capacity. 

 
Avalanche, with its unique consensus protocol 

and subnets architecture, has also gained traction 

in the blockchain research community. A 

research paper by Gencer et al. (2022) provided 

an in-depth analysis of the Avalanche consensus 

protocol, highlighting its security properties and 

its ability to achieve consensus in a 
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decentralized manner. The authors discussed the 

protocol's metastability mechanism and its 

resistance against various network attacks. 

Moreover, a publication by Zhang et al. (2023) 

explored the potential of Avalanche in the 

Internet of Things (IoT) domain, discussing its 

scalability and low-power consumption, making 

it suitable for resource-constrained IoT devices. 

 
NEAR Protocol, focusing on scalability and 

usability, has attracted attention from both 

researchers and developers. A research paper by 

Petersen et al. (2022) presented an overview of 

the NEAR Protocol's sharding mechanism and 

its impact on scalability. The authors discussed 

the benefits of sharding in terms of increased 

network capacity and transaction parallelization. 

Furthermore, a study by Wang et al. (2023) 

examined NEAR Protocol's developer 

ecosystem, emphasizing the availability of user- 

friendly software development kits (SDKs) and 

comprehensive documentation that facilitate the 

development of decentralized applications 

(dApps). 

 

2. Introduction 

Blockchain protocols have garnered 

considerable attention in recent years as 

transformative technologies with the potential to 

revolutionize various industries, including 

finance, supply chain management, and 

decentralized applications. These protocols 

provide the infrastructure for secure, transparent, 

and decentralized transactions, enabling trustless 

interactions among participants. 

 
Among the emerging blockchain protocols, 

Solana, Avalanche, and NEAR Protocol have 

gained significant traction and recognition. 

These protocols offer unique features, scalability 

solutions, and consensus mechanisms designed 

to address the limitations of earlier blockchain 

platforms such as Bitcoin and Ethereum. 

Understanding the similarities and differences 

between these protocols is crucial for 

developers, investors, and users who seek to 

leverage the benefits of blockchain technology 

in their projects. 

 
Solana is known for its high performance and 

scalability, boasting a throughput of over 65,000 

transactions per second (TPS) [1]. It achieves 

this through its innovative consensus 

mechanism, Proof of History (PoH), which 

enables efficient transaction ordering and 

validation. Solana's architecture is designed to 

scale with growing network demand, making it 

well-suited for applications requiring high TPS 

and low latency. 

 
Avalanche, on the other hand, focuses on 

achieving scalability and versatility. It employs 

the Avalanche consensus protocol, which allows 

for the creation of multiple independent 

subnetworks called subnets, each with its own 

set of validators and consensus rules. [4]This 

approach enables Avalanche to handle a high 

TPS of up to 4,500 while supporting various 

consensus mechanisms within different subnets, 

making it suitable for applications with diverse 

requirements. 

 
NEAR Protocol takes a different approach to 

scalability by incorporating sharding, a 

technique that partitions the blockchain into 

smaller, interconnected pieces called shards. 

Each shard can process transactions 

independently, allowing for parallel execution 

and significantly increasing the network's 

capacity to handle transactions [7] . NEAR 

Protocol's focus on usability and developer 

experience aims to attract a broader audience of 

developers looking to build decentralized 

applications with ease. 

 
By conducting a comprehensive comparison of 

Solana, Avalanche, and NEAR Protocol, we can 
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gain insights into their respective strengths, 

weaknesses, and suitability for different use 

cases. This analysis encompasses metrics such 

as consensus mechanisms, scalability, security, 

developer ecosystems, adoption, and 

partnerships. Understanding these factors will 

assist stakeholders in making informed decisions 

when selecting a blockchain protocol that aligns 

with their specific project requirements and 

goals. 

 
3. Motivation 

The motivation behind comparing Solana, 

Avalanche, and NEAR Protocol lies in the need 

to understand and evaluate the diverse options 

available in the blockchain space. As blockchain 

technology continues to evolve, it is crucial to 

assess the strengths and weaknesses of different 

protocols to make informed decisions regarding 

their adoption for specific use cases. 

 
Exploration of Unique Features: Each 

blockchain protocol offers its own set of features 

and capabilities. By comparing Solana, 

Avalanche, and NEAR Protocol, we can delve 

into the distinctive aspects of each protocol. This 

exploration allows us to understand how these 

features can potentially address real-world 

challenges and drive innovation in various 

industries [9]. 

 
Performance and Scalability Evaluation: 

Scalability remains a critical concern in 

blockchain adoption. The ability of a protocol to 

handle a high volume of transactions per second 

(TPS) while maintaining network efficiency is 

vital. Through this comparison, we can evaluate 

the performance and scalability characteristics of 

Solana, Avalanche, and NEAR Protocol, 

enabling stakeholders to assess their suitability 

for different applications[2]. 

 
Consensus Mechanisms and Security: Consensus 

mechanisms form the foundation of blockchain 

protocols, ensuring the integrity and security of 

transactions. By analyzing the consensus 

algorithms employed by Solana, Avalanche, and 

NEAR Protocol, we can assess their resilience 

against network attacks, Byzantine faults, and 

other security vulnerabilities. This evaluation 

aids in understanding the trade-offs between 

decentralization, security, and transaction 

speed[13]. 

 
Developer Ecosystem and Adoption: The 

availability of developer tools, libraries, and a 

vibrant community is crucial for the growth and 

adoption of a blockchain protocol. By examining 

the developer ecosystems surrounding Solana, 

Avalanche, and NEAR Protocol, we can 

determine the level of support and resources 

available to developers. Additionally, exploring 

the protocols' existing partnerships and adoption 

in real-world applications provides insights into 

their market traction and potential for future 

growth. 

 
Informed Decision-Making: Comparing Solana, 

Avalanche, and NEAR Protocol equips 

stakeholders, including developers, investors, 

and users, with the necessary information to 

make informed decisions. Understanding the 

strengths and weaknesses of each protocol helps 

identify the most suitable solution for specific 

use cases, leading to better project outcomes and 

maximizing the benefits of blockchain 

technology. 

 
By undertaking this comparison, we aim to 

facilitate a deeper understanding of Solana, 

Avalanche, and NEAR Protocol, enabling 

stakeholders to navigate the rapidly evolving 

blockchain landscape and select the most 

appropriate protocol based on their specific 

requirements and objectives. 

 
4. Methodology 
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To conduct a comprehensive comparison of 

Solana, Avalanche, and NEAR Protocol, the 

following methodology will be employed: 

 
4.1 Consensus Mechanism: The consensus 

mechanism is a fundamental aspect of 

blockchain protocols. The analysis will delve 

into the consensus algorithms used by Solana, 

Avalanche, and NEAR Protocol. It will consider 

factors such as decentralization, energy 

efficiency, and Byzantine fault tolerance to 

assess the robustness and reliability of each 

protocol's consensus mechanism. 

 
4.2 Scalability: Scalability is a critical factor in 

determining the potential adoption and usability 

of a blockchain protocol. The analysis will 

examine the protocols' capacity to handle high 

transaction volumes and their scalability 

solutions. This includes evaluating the number 

of transactions per second (TPS) each protocol 

can support and any plans or mechanisms in 

place to further enhance scalability as the 

network grows. 

 
4.3 Security: Security is paramount in 

blockchain protocols, and assessing the security 

measures implemented by Solana, Avalanche, 

and NEAR Protocol is essential. The analysis 

will consider the protocols' resistance to network 

attacks, the level of decentralization achieved, 

and any innovative security features or 

mechanisms employed to ensure the integrity 

and confidentiality of transactions. 

 
4.4 Developer Ecosystem: The developer 

ecosystem plays a crucial role in the adoption 

and success of a blockchain protocol. The 

analysis will evaluate the tools, documentation, 

programming languages, and community 

support available for developers building 

applications on Solana, Avalanche, and NEAR 

Protocol. It will also consider factors such as 

ease of development, developer-friendly APIs, 

and the availability of software development kits 

(SDKs) or frameworks. 

 
4.5 Adoption and Partnerships: The level of 

adoption and notable partnerships formed by 

each protocol will be explored. This includes 

examining real-world applications, decentralized 

finance (DeFi) projects, and collaborations with 

industry leaders or enterprises. The analysis will 

consider the protocol's market traction, user 

base, and potential for growth and widespread 

adoption. 

 
4.6 Performance Metrics: In addition to the 

above metrics, performance measurements such 

as latency, confirmation time, and transaction 

fees will be taken into account. These metrics 

provide insights into the user experience, 

efficiency, and cost-effectiveness of each 

protocol. 

 
The data for these metrics will be gathered from 

a variety of sources, including official 

documentation, research papers, project 

websites, industry reports, and community 

discussions. Quantitative data, such as TPS 

statistics, will be obtained from performance 

tests and benchmarks conducted by the 

respective protocol teams or independent 

research organizations. 

 

 

 

 

 
 

Table 1. Comparing Metrics of the blockchain protocol 
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Metric 

 

Solana 

 

Avalanche 

 

NEAR Protocol 

 

Consensus Mechanism 

 

Proof of History (PoH) 

 

Avalanche Consensus 

 

Proof of Stake (PoS) 

 
Scalability 

 
High TPS (65,000+) 

 
High TPS (4,500+) 

 
Sharding Mechanism 

 

 

 
Security 

 

 

 
Byzantine fault-tolerant 

 

 

 

Avalanche protocol 

 

 

 
Secure Multi-Party 

Computation 

 
 

Developer Ecosystem 

 

Growing community, tools, 

and libraries 

 

Developer-friendly tools 

and documentation 

 

Active community and 

user-friendly SDKs 

 

 

Adoption and Partnerships 

 

 
Several notable projects 

and partnerships 

 

 
 

Growing adoption in DeFi 

 

 
Active partnerships and 

applications 

 

4.6.1 Consensus Mechanism 

● Solana employs Proof of History 

(PoH), a unique mechanism that 

provides efficient transaction 

ordering and validation [9]. 

● Avalanche utilizes the Avalanche 

consensus protocol, which allows for 

multiple subnets and consensus 

mechanisms within its network. 

● NEAR Protocol relies on Proof of 

Stake (PoS), where validators are 

chosen based on the number of 

tokens they hold and are willing to 

"stake" as collateral[17]. 

 
4.6.2 Scalability 

● Solana boasts high throughput with 

the capability to handle over 65,000 

transactions per second (TPS). 

● Avalanche achieves high TPS with 

approximately 4,500 transactions, 

making it suitable for applications 

with demanding scalability 

requirements. 

● NEAR Protocol incorporates 

sharding, a mechanism that partitions 

the blockchain into smaller 

interconnected shards, enabling 
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increased network capacity and 

scalability[15]. 

4.6.3 Security 

● Solana focuses on achieving 

Byzantine fault tolerance to ensure 

the security and integrity of 

transactions on its network. 

● Avalanche employs a novel 

consensus protocol that prioritizes 

security, reliability, and resistance 

against network attacks. 

● NEAR Protocol utilizes secure multi- 

party computation techniques to 

enhance security and protect against 

malicious actors[16]. 

 
4.6.4 Developer Ecosystem: 

● Solana has a growing developer 

community and provides a range of 

tools, libraries, and resources to 

support application development. 

● Avalanche offers developer-friendly 

tools, and comprehensive 

documentation, and actively engages 

with its community to foster 

developer adoption[18]. 

● NEAR Protocol has an active and 

vibrant community, user-friendly 

software development kits (SDKs), 

and a focus on providing a seamless 

developer experience. 

 
4.6.5 Adoption and Partnerships: 

● Solana has gained significant traction 

with numerous notable projects and 

partnerships, particularly in the 

decentralized finance (DeFi) space. 

● Avalanche is experiencing growing 

adoption, particularly in DeFi 

applications, and has formed 

partnerships with industry players to 

expand its ecosystem. 

● NEAR Protocol has actively forged 

partnerships and collaborations, 

demonstrating a growing presence 

and interest from various 

applications and enterprises. 

 
5. Architecture 

5.1 Solana Architecture 

Solana's architecture is designed to address the 

scalability limitations of traditional blockchain 

platforms. It combines the Proof of History 

(PoH) and Proof of Stake (PoS) consensus 

mechanisms to achieve high performance and 

throughput. The PoH mechanism provides a 

verifiable and time-ordered sequence of events, 

acting as a source of synchronization and 

enabling efficient transaction ordering. This 

allows validators in the network to quickly 

validate the order of transactions without relying 

on traditional consensus protocols. 

 
Solana's architecture also includes a network of 

validators that participate in the consensus 

process using a PoS mechanism. Validators are 

responsible for proposing and validating blocks, 

and they are chosen based on their stake in the 

network. The PoS mechanism helps ensure 

network security and incentivizes validators to 

behave honestly. 

 
Furthermore, Solana's architecture utilizes a 

unique approach called Tower BFT (Byzantine 

Fault Tolerance), which complements the PoS 

consensus. Tower BFT enhances security by 

requiring validators to vote on the order of 

transactions and ensuring finality in the 

consensus process. 

 
To achieve scalability, Solana employs a 

technique called Transaction Processing Units 
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(TPUs). TPUs allow transactions to be processed 

in parallel across multiple nodes, significantly 

increasing the network's capacity to handle a 

large number of transactions simultaneously. 

This parallel processing capability, combined 

with the efficient consensus mechanisms, 

enables Solana to achieve high transaction 

throughput and low latency. 

 
5.2 Avalanche Architecture 

Avalanche employs an architecture that 

emphasizes scalability, security, and flexibility. 

The protocol utilizes a network of validators, 

similar to other blockchain platforms, but 

distinguishes itself with the Avalanche 

consensus protocol [5]. 

 
The Avalanche architecture enables the creation 

of multiple subnets, each with its own set of 

validators and consensus rules. Subnets can be 

customized to fit specific use cases and can 

operate with different consensus algorithms. 

This flexibility allows the protocol to adapt to 

various application requirements, such as high- 

speed trading or decentralized finance, by 

selecting the most appropriate consensus 

mechanism for each subnet. 

 
Avalanche's consensus protocol operates 

through a novel approach called metastability. 

This technique allows validators to 

independently sample opinions from other 

validators in the network, resulting in a 

probabilistic finality guarantee. By leveraging 

metastability, Avalanche achieves consensus in 

a decentralized and efficient manner, enabling 

fast transaction finality and responsiveness. 

 
5.3 NEAR Protocol Architecture 

NEAR Protocol's architecture focuses on 

scalability and usability, aiming to provide a 

user-friendly environment for developers 

building decentralized applications (dApps). The 

protocol incorporates a sharding mechanism to 

improve throughput and network capacity[9]. 

 
NEAR Protocol divides the blockchain into 

multiple shards, or computational units, each 

responsible for processing a subset of 

transactions independently. This parallel 

processing capability allows NEAR Protocol to 

achieve high scalability by enabling multiple 

transactions to be executed simultaneously 

across different shards[6]. 

 
To achieve consensus among validators, NEAR 

Protocol utilizes a hybrid consensus mechanism 

called Doomslug. Doomslug combines proof-of- 

stake (PoS) and threshold-relay techniques. 

Validators in the network stake their tokens to 

participate in the consensus process and are 

selected to produce blocks using a threshold- 

relay mechanism. This hybrid approach ensures 

both security and efficiency in the consensus 

process. 

 
NEAR Protocol also incorporates smart 

contracts, providing a robust platform for 

developing dApps. The architecture includes a 

virtual machine (VM) where smart contracts are 

executed, enabling developers to build complex 

applications with programmable logic and 

business rules[20]. 
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Solan Architecture Avalanche Architecture NEAR Architecture 

 

 
Figure 1. Solana, Avalanche, and NEAR Architecture 

 

 

6. Conclusion 

In conclusion, Solana, Avalanche, and NEAR 

Protocol represent three distinct blockchain 

protocols, each with its own unique strengths 

and architectural features. Solana excels in 

scalability and throughput, leveraging its PoH 

and PoS consensus mechanism and parallel 

transaction processing. Avalanche offers 
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flexibility through customizable subnets and a 

novel consensus protocol, catering to diverse use 

cases. NEAR Protocol focuses on scalability, 

usability, and security with its sharding 

mechanism and hybrid Doomslug consensus. 

Evaluating metrics such as consensus 

mechanism, scalability, security, developer 

ecosystem, and adoption reveals the suitability 

of each protocol for specific project 

requirements. Choosing the appropriate protocol 

depends on the desired performance, security, 

and developer-friendly environment, allowing 

stakeholders to make informed decisions based 

on their specific needs and objectives. 
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