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Abstract
ArtVista's online art marketplace should use MongoDB and MySQL, according to this research. Unstructured data is flexible with MongoDB, whereas structured data is secure with MySQL. ArtVista's expansion and data security demands match the hybrid strategy, ensuring success [1].
[bookmark: _Toc156152156]Introduction
ArtVista, situated in Swansea, is a burgeoning digital art marketplace that sells and streams artwork. ArtVista works with artists and studios like WalesArtHub to improve its UK and worldwide online presence. They intend to create a dynamic platform where people can explore a massive digital art collection, buy easily, and support their favorite artists. ArtVista's online art marketplace relies on a reliable and scalable database. This study determines ArtVista's optimum database solution based on its digital art marketplace project's aims and issues. ArtVista's goals need a well-designed database system. A diversified user base needs a flexible, high-performance, and robust data storage system to store digital artworks, customer profiles, and transaction records. This database technology research compares document, graph, key-value, and wide-column NoSQL databases. Considerations for NoSQL vs. relational databases. Installation of a NoSQL and relational ArtVista database will support our recommendations. ArtVista may evaluate each database system onsite and flourish in the changing online art industry [1].
[bookmark: _Toc156152157]Advantages of NoSQL Databases for ArtVista
ArtVista's online art marketplace benefits from NoSQL databases. Flexibility, scalability, and schema-less data management are advantages. Some circumstances suit NoSQL databases:

Flexible Data Modelling:
NoSQL document-based and wide-column storage provides flexible data modeling. Without major schema modifications, a NoSQL database can adapt to ArtVista's various digital artwork attributes. Flexibility simplifies feature development and artist demands [2].
[bookmark: _Toc156152158]Scalability:
 	ArtVista wants to expand online in the UK and abroad. As traffic and user activity grow, NoSQL databases can expand horizontally and manage massive data volumes. NoSQL databases can swiftly extend to store artworks, user profiles, and transaction records for a growing digital art business.


[bookmark: _Toc156152159]Fast and Efficient Reads: 
Consumers explore and evaluate digital artworks on ArtVista, where NoSQL databases thrive. Document databases store related data together, alleviating troublesome joins and speeding queries [2].
[bookmark: _Toc156152160]Schema-less Data: 
ArtVista handles digital artworks from artists and studios with different characteristics and information. NoSQL databases, particularly document stores, may store data without a schema. This allows rapid artwork detail changes without schemas, making it suitable for a platform with various artwork [2].
[bookmark: _Toc156152161]High Availability and Fault Tolerance:
 	Online art marketplaces need high availability and fault tolerance. Distributed, fault-tolerant NoSQL databases are common. It enables the system to function without catastrophic hardware or network failures [3].
[bookmark: _Toc156152162]Support for Unstructured and Semi-structured Data: 
NoSQL databases hold common art industry data simply. ArtVista can handle both organised and unstructured data, such as profiles of customers, picture files, bios of artists, and descriptions of works of art.
[bookmark: _Toc156152163]Horizontal Partitioning: 
Key-value and wide column stores are two types of NoSQL databases that can be split horizontally. This is also known as sharding. ArtVista can then share data between many computers. This makes things go faster and makes it easier to work with a lot of data.
[bookmark: _Toc156152164]Rapid Development:
 	NoSQL systems have APIs and data types that can be changed to work with current ways of building apps. The open way ArtVista develops means that it can quickly add new features and meet the needs of the market. The online art market on ArtVista works great with NoSQL databases because they are adaptable, scalable, and don't need a schema to handle data. Because of these benefits, ArtVista can easily keep track of its huge and varied collection of digital art and offer users a flexible and changing experience [3].
[bookmark: _Toc156152165]Types of NoSQL Databases
NoSQL databases are made to handle certain kinds of data and use cases. This page explains the four main NoSQL systems and shows how they are used:


[bookmark: _Toc156152166]Databases of documents:
Document libraries let you store, find, and organize data that isn't fully organized or arranged. The data format needs to be able to change, so they are used to store digital art, artist bios, and blog posts [4].
[bookmark: _Toc156152167]Characteristics:
The information is kept in JSON or BSON files. Documents may vary in structure. Nested documents enable complicated, hierarchical data. Queries are based on document content.  Document databases are excellent for projects with evolving data schemas because they provide data modeling flexibility. Content management systems, e-commerce platforms, and changeable data structures benefit from their quick readings [4].
[bookmark: _Toc156152168]Graph Databases:
Relationships between data points are ideal for graph databases, which manage and query heavily linked data. In ArtVista, graph databases represent and query artist-artwork-customer preference relationships.
[bookmark: _Toc156152169]Characteristics:
A graph represents data as nodes (entities) and edges (relationships). Complex connections are handled fast and efficiently. Ideal for real-time recommendations, social networks, fraud detection, and knowledge graphs. For applications that require understanding data point linkages, graph databases are unmatched in displaying and querying complicated relationships. They perform well for pattern searches, making them ideal for recommendation engines and social media networks [5].
[bookmark: _Toc156152170]Key-Value Databases:
Key-value databases are great for quick data retrieval by a unique key due to their simplicity and speed. Key-value databases can handle ArtVista user sessions, caching, and discount lookup tables.
[bookmark: _Toc156152171]Characteristics:
Key-value pairs uniquely identify values in data storage. Fast-known key retrieval. Limited complicated query support. Key-value databases are ideal for fast data access since they perform well-read and write operations. Caching frequently accessed data, maintaining session data, and constructing basic data storage are common uses [6].


[bookmark: _Toc156152172]Wide Column Databases:
Wide-column databases are ideal for storing vast volumes of data with changeable schemas. They may store transaction records with varied properties in ArtVista.
[bookmark: _Toc156152173]Characteristics:
Column families may have many columns. Dynamic schemas enable adding columns without affecting data. Effective for analytical and read-heavy workloads. Wide column databases optimize scalability and can manage massive data sets with different architectures. They are used for time-series data storage, event logging, and analytical analysis. NoSQL databases have different benefits and are suited for different use cases. The best NoSQL database type for ArtVista depends on its data needs and access patterns [7].

[bookmark: _Toc156152174]Comparison of NoSQL and Relational Databases
NoSQL and Relational databases differ in several key aspects, including data structure, scalability, and query flexibility. Here's a detailed comparison of these differences:
[bookmark: _Toc156152175]Data Structure:
Relational Databases:
Relational databases use rows and columns. Table schemas specify data types and table connections. Tabular data imposes a fixed structure. Schema changes may necessitate time-consuming migrations [8].
NoSQL Databases:
Data structure in NoSQL databases varies based on the kind of database (document, graph, key-value, or broad column). Dynamic data architectures are possible with schema-less or flexible NoSQL databases. Documents, key-value pairs, graphs, and broad column storage provide complicated data models. Since schemas are not enforced, data needs may be changed easily [8].
[bookmark: _Toc156152176]Scalability:
Relational Databases:
Vertical scaling involves adding CPU and RAM to a server to scale relational databases. As the database increases, scaling becomes costly and complicated, restricting system performance under large traffic loads. Add extra servers to scale horizontally, but sharding is complicated [9].
[bookmark: _Toc156152177]NoSQL databases:
NoSQL databases are built for scale-out. Adding servers to share data and load is easy. NoSQL databases handle massive data sets and heavy traffic well. Their design supports horizontal scalability, making them ideal for fast-growing applications.

[bookmark: _Toc156152178]Query Flexibility:
Relational Databases:
Relational databases query data using SQL. SQL can do complicated joins, filters, and aggregations. Complex searches tend to run slowly on huge datasets. Rewriting SQL queries and changing the database schema may be needed to adapt to data structure changes.
[bookmark: _Toc156152179]NoSQL databases:
Neo4j Cypher and Couchbase N1QL provide versatile queries. Queries and traversals designed for document and graph databases. NoSQL databases handle semi-structured and unstructured queries well. Schemas don't disrupt searches, simplifying data model updates [10].
[bookmark: _Toc156152180]The ArtVista online art market decides on Database type:
[bookmark: _Toc156152181] NoSQL or Relational
ArtVista may select NoSQL for dynamic data structures, scalability, and flexible data modeling. Complex transactions and organized data may benefit from relational databases. To reach its long-term goals, ArtVista must assess its data demands, growth ambitions, and query behaviors while deciding between NoSQL and Relational databases.
[bookmark: _Toc156152182]When to Use NoSQL vs. Relational Databases
Project needs and features determine NoSQL or Relational database selection. Here's a dispute about when each kind is better:
[bookmark: _Toc156152183]Use NoSQL Databases When:
[bookmark: _Toc156152184]Flexible Data Models: 
NoSQL databases excel in dynamic data structures. NoSQL databases, particularly document stores, may tolerate frequent data format changes without changing current data if ArtVista anticipated them [11].
[bookmark: _Toc156152185]Prioritising Scalability: 
NoSQL databases excel in this area. A horizontal scaling architecture makes it simpler to manage enormous data volumes and heavy traffic loads. NoSQL fits ArtVista's worldwide online expansion goals.
[bookmark: _Toc156152186]Unstructured or Semi-Structured Data: 
NoSQL databases effectively handle digital artworks with diverse properties. They store and retrieve this data quickly, making them useful for art descriptions, artist biographies, and other variable information [11].



[bookmark: _Toc156152187]High Write Throughput:
 NoSQL databases benefit applications with high write throughput, such as real-time analytics or event recording. Complex transactions are unnecessary for these databases to handle vast volumes of data quickly.
[bookmark: _Toc156152188]Rapid Development:  
NoSQL databases offer flexible data formats and APIs that work with the way software is developed today. Because of this, ArtVista can quickly adapt to changes in the market by speeding up the development process [11].
When to Use Relational Databases:
Structured Data: 
 	Relational databases are great at managing organized data like records of transactions and customer details. Schemas that are clearly outlined make sure that data is right and consistent.
Complex Transactions:
Relational databases may be better for applications that need to handle complex processes and keep data safe. With ACID (Atomicity, Consistency, Isolation, and Durability) features [12], relational databases make deals safe.
Joint Operations: 
ArtVista can do complex join operations, aggregations, and searches across many linked tables using relational databases that support SQL.
Data Integrity: 
Relational databases have built-in tools like referential integrity and constraint enforcement [12] that make sure data is consistent and that strange things don't happen.
Maturity: 
After many years, relational databases now have a tool, library, and support environment. The environment makes sure that ArtVista stays stable. Lastly, ArtVista's online art market needs to decide whether to use NoSQL or Relational. When it comes to quickly changing data, NoSQL databases are flexible, scalable, and adaptable, while traditional databases are great at maintaining data security, managing organised data, and handling complex processes. ArtVista could use both databases for flexibility and data integrity.
Database Deployment Strategies
The choice of database deployment strategy is a critical decision that ArtVista needs to make based on its specific requirements, budget constraints, and operational considerations. Here, we discuss three common database deployment options: cloud-based hosting, on-premises servers, and hybrid solutions, outlining their benefits and considerations [13].
Cloud-Based Hosting:
Cloud providers let ArtVista scale database resources as data volume and traffic change. Benefits of online art business development. Cloud services eliminate hardware and charge per use. ArtVista controls resources to save expenses. Cloud databases simplify backups, patching, and scaling. This lets ArtVista concentrate on its primary business. For speedier, localized data, ArtVista may use global cloud data centers.
Considerations:
Even when cloud providers offer robust security, ArtVista must utilize data encryption, access controls, and industry standards to safeguard client and artwork data. Cloud provider vendor lock-in might make relocation harder. Remote users may incur cloud region delays. CDNs reduce this [13].
[bookmark: _Toc156152189]On-Premises Servers:
Benefits:
ArtVista hosts databases in-house, controlling hardware, software, and security. Organizations needing compliance or security should use this. ArtVista stores data on-premises for regulatory compliance. After equipment is deployed, on-premises hosting costs are predictable, unlike cloud hosting.
[bookmark: _Toc156152190]Considerations:
Hardware, infrastructure, and upkeep may be expensive to install. Scaling on-premises infrastructure is harder and slower than cloud-based options. To handle hardware, software upgrades, security, and backups, ArtVista requires in-house expertise [14].
[bookmark: _Toc156152191]Hybrid Solutions:
Benefits:
ArtVista combines on-premises and cloud solutions with a hybrid strategy. It can scale components in the cloud and secure critical data on-premises. Using the cloud for peak workloads and on-premises for baseline needs helps ArtVista balance expenses. With cloud-based backup solutions, hybrid setups may create disaster recovery and backup plans.
[bookmark: _Toc156152192]Considerations:
Complex integration solutions may be required for hybrid data/application management. Synchronise on-premises and cloud data to prevent conflicts. ArtVista must track cloud costs to avoid overspending. Budget, performance, data security, and scalability should guide ArtVista's database implementation technique. Alternative deployments may be phased in as needed. The move should boost the organization's online art market and long-term goal [15]s.
[bookmark: _Toc156152193]Data Backup and Security
ArtVista's online art marketplace needs data protection and backup. Protecting customer and artwork data, ensuring company continuity, and maintaining user confidence requires emphasizing these procedures. Why data security and backups are crucial:
[bookmark: _Toc156152194]Protection of Sensitive Data: 
ArtVista keeps client information such as names, addresses, phone numbers, and emails. Transaction data may include payment details. Protecting this sensitive data from unauthorized access, data breaches, and cyberattacks requires strong data security [15].
[bookmark: _Toc156152195]Legal and Regulatory Compliance:
ArtVista must comply with data protection and privacy requirements, including the GDPR in Europe and the Data Protection Act in the UK. If you don't follow these rules, you could face major legal and financial problems. Putting in place strict security steps helps with accountability.
[bookmark: _Toc156152196]Trust and Reputation:
 In online art markets, building trust and a good name is very important. Users must make sure that their personal and banking information is safe. ArtVista's image and users might suffer if there is a data leak or security breach [15].
[bookmark: _Toc156152197]Business Continuity:
Regular backups of data are essential for keeping a business going. With up-to-date backups, ArtVista can quickly get back lost data and keep operations running even if data loss, system breakdowns, or natural disasters happen.
[bookmark: _Toc156152198]Protection Against Cyber Threats: 
Attacks with ransomware are on the rise. Intrusion monitoring systems, firewalls, and regular security checks can help stop and lessen these kinds of attacks [16].
[bookmark: _Toc156152199]Data Integrity:
Data security makes sure that data is right and stable over time. For data security and damage protection, backups and validation tests need to be done frequently.
[bookmark: _Toc156152200]Disaster Recovery:
Regular files kept off-site or in the cloud are what ArtVista uses to quickly get back to work after something unexpected happens, like a natural disaster [16].



[bookmark: _Toc156152201]Incident Response: 
To deal with data leaks and other security problems, you need a clear plan. ArtVista should have ways to find security holes, fix them, and get back to normal after they happen, all while keeping user damage to a minimum.


[bookmark: _Toc156152202]Data Encryption:
 Encrypt data while it's being sent and while it's being stored. If someone gets access without permission, they can't read the data without the right decoding keys [16].
[bookmark: _Toc156152203]Employee Training and Awareness: 
 Training and understanding among employees are very important for data protection. People learn how to spot dangers and deal with them through security training and awareness programs.
[bookmark: _Toc156152204]Regular Security Audits:
ArtVista does security and vulnerability checks to find problems and stop them from being used. To sum up, data security and copies are important for keeping private information safe, boosting user trust, and keeping ArtVista's online art market going. ArtVista's plan for managing data and lowering risk should put a lot of emphasis on safety and backups [16]. 
Recommendation and Justification
We offer a mixed database system that includes NoSQL and Relational databases after we look at ArtVista's goals, aims, and practical needs. This mixed method meets ArtVista's needs because it uses both types of databases.
Hybrid Database Solution:
1. MongoDB is a NoSQL database: We suggest MongoDB as the best NoSQL database for the mixed option. ArtVista manages artist profiles, digital artworks, and unstructured material effectively using MongoDB's document-based structure. It supports ArtVista's increasing catalog and broad user base with its scalability, performance, and simplicity of development.
2. Relational Database (MySQL): For structured data like customer profiles and transaction records, use MySQL. Relational databases include data integrity, complicated transactions, and robust queries. Enforcing referential integrity, handling sensitive customer data, and performing complicated SQL queries need this.
Justification:
Data Model Diversity 
ArtVista's online art market keeps track of deals, client information, and semi-structured accounts of artwork. In a mixed system, ArtVista might use NoSQL for unstructured data and a relational database to make sure that data is correct and that transactions are always carried out the same way.


Scalability: 
NoSQL database MongoDB handles large artwork and user profile data, enabling platform development. Helps ArtVista.
Data Security: 
Relational databases safeguard critical consumer data. MongoDB handles less private data, which makes security risks less likely.
Query Flexibility
Both organized and unstructured data are stored in ArtVista using SQL and NoSQL.
Disaster Recovery and Backup: 
The combined backup and emergency recovery technology from ArtVista is great. Structured data can be saved in Relations, but random data can be saved and restored in MongoDB [17].
Cost Optimization:
Quality databases save ArtVista money. Structured data may utilize relational databases selectively, whereas unstructured data can employ MongoDB's horizontal scalability.
Vendor Lock-In Mitigation: 
The combined system from ArtVista works with both NoSQL and Relational databases. ArtVista's mixed database system, which uses MongoDB for random data and a relational database for organized data, gives the company's online art market freedom, growth, and data consistency. Helps ArtVista [18].

[bookmark: _Toc156152205]Conclusion
In the end, this study looked at ArtVista, an online art market-based in Swansea that wants to grow around the world, and its database needs. We looked at database storage, different types of NoSQL databases, differences between relational databases, migration, data protection, and backup.
Key Findings:
A mixed database works for ArtVista's different types of data, ability to grow, and growth of the data design. NoSQL databases, like MongoDB, are great for semi-structured or unstructured data like digital artworks and artist bios because they are flexible, can grow, and don't need a model. Because they keep data safe, support transactions, and let you run queries, relational databases like MySQL can store user and transaction data. Relational and NoSQL systems are side by side in terms of data organization, flexibility, and query needs. A mixed approach meets several needs. ArtVista should be able to use cloud, on-premises, and mixed systems that fit their budget, growth, and data protection needs [19].
Backups and data protection keep customer info safe, make sure you're following the rules, and keep your business running.
Recommendation:
We recommend a mixed database option for ArtVista based on their needs. Digital artworks and artist profiles are stored in MongoDB, which is a flexible and unorganized database. Customer profiles and transaction records are stored in MySQL, which is a structured database. This mixed approach helps ArtVista get the best prices, avoid being locked into one provider, be flexible, grow, keep data safe, and avoid data quality issues. It's a good foundation for ArtVista's long-term goals. With this hybrid database solution, ArtVista can keep track of its huge and varied digital art catalog, help its growing user base, and keep customer and transaction data safe and secure. This will help the company continue to be successful in the online art market [19].
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