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[bookmark: _Toc156204244]Abstract:
This report provides ArtVista, a digital art marketplace based in Swansea, with a comprehensive database solution to support its online business, including but not limited to the sale of art in digital download and streaming formats, requiring a database system that can efficiently manage large volumes of unstructured art data and user information.
Considering the needs of ArtVista, this report analyzes several NoSQL databases and compares them with relational databases. After comprehensive analysis, the report recommends the use of document-based NoSQL databases as the main direction of this database solution.
1. [bookmark: _Toc99439623][bookmark: _Toc133163910][bookmark: _Toc133774809][bookmark: _Toc156204245]Introduction 
With the rapid development of digitalization, companies like ArtVista are facing a new set of technical challenges, especially in data management and processing problems. ArtVista's business is to provide a platform for artists and studios to sell and show their digital artworks.
To feed the needs, ArtVista wants to find a suitable database solution to optimize the efficiency of its online art marketplace. These needs also involve data storage and retrieval, data security, data integrity, data scalability, and ease usage of data. As the needs of the market are changing, the company's business will expand as well, which makes this task particularly important and urgent.
This report will compare different types of databases and discuss how they differ from relational databases. The report will provide ArtVista with a solution and help the company understand the differences of these databases. What’s more, it is important for the solution to consider data security and protection. Artworks’ digitation will bring more customers and provide easier ways to trade, but problems of copyright protection and data breaches will appear either. So, the report will discuss how to strengthen data security and protection measures.
At the same time, the deployment strategy of the database will be discussed in the report as well. Cloud infrastructure can provide scalability and flexibility to databases, which can affect the design of the technical architecture, the efficiency of the enterprise and the speed of market response.
In addition, it is necessary to consider the challenges of the database will face. It is not only a technical decision, but also a strategy for a company to choose a right database technology for its developing online art market. It will have a profound influence on the company's working efficiency, customers’ satisfaction, and market competitiveness.
Finally, the goal of the report is to help ArtVista find a solution which can help them set up a sustainable data management framework and provide users with a high-quality, secure, and accessible digital art trading experience as well as keeping ahead of this rapidly changing digital art market.
[bookmark: _Toc156204246]2 Overview of ArtVista’s goals
[bookmark: _Toc156204247]2.1 Business Vision and Mission
It is ArtVista's goal that it wants to become the leader of the field of digital artwork trading platform and will create better values for users through innovation. The company's mission is to provide a platform with several abilities which can give artists and studios opportunities to show and sell their digital artworks. Then provide a digital market platform for people who are interested in it to discover and purchase digital artworks. The heart of both is that they want to make art more accessible through using digital measures, and want to broaden the audience of artworks and build a more vibrant art ecosystem. 
[bookmark: _Toc156204248]2.2 Market demand
More and more consumers are looking forward to buying and experiencing art online as the degree of digitalization keep growing. ArtVista wants to follow the trend and provides a trading platform for artists and studios which can be used to show and sell their works. ArtVista provides the tools and resources to transform traditional arts into digital ones for artists and makes sure that their works can be marketed and valued fairly. In addition, ArtVista provides a platform for new artists, and promises to help with their growth and development. 
[bookmark: _Toc156204249]2.3 User experience and interaction
The key point of ArtVist's work is to provide a user-friendly, interactive platform for art lovers to convenient them with purchasing artworks and help customers to understand the back story of artworks. ArtVista is trying to use new-born technologies like video, online galleries, and virtual reality to create a lively environment for artistic exploration. This interactive experience will not only increase users’ satisfaction, but also deepen the bond between art lovers and artists. 
[bookmark: _Toc156204250]2.4 Technology challenges and innovations
ArtVista will face a series of technical challenges as the business growing, including finding ways to manage larger amounts of unstructured data, maintaining efficient ways to access data, and dealing with users’ interaction issues. It asks the company to invest new technologies such as cloud computing, artificial intelligence, and big data analytics to optimize platform performance so that it can improve users’ experience. The use of these technologies can improve operational efficiency of the platform and give ArtVista opportunities to focus on innovation. 
[bookmark: _Toc156204251]2.5 Data Security and Privacy
It is important to keep data and users’ privacy in secure in the digital art market. It is necessary for ArtVista to take strict security measures to protect the copyright of the artworks and data of customers’ privacy. In addition, the company should obey all relevant data protection regulations to make sure that users’ information and privacy is safe. 
[bookmark: _Toc156204252]2.6 Adjust the rapidly changing art market
It is necessary for ArtVista's art trading platform to become flexible because the art market are changing rapidly. To fit this problem, the company needs to continuously monitor market changes and users’ behaviors so that they can adjust changes of the need of services and products as soon as possible. It will help the company respond quickly to market changes and always keep a competitive advantage. 
To achieve these goals, ArtVista will face a lot of challenges, including data management and technical infrastructure. The digitization of artworks needs a large amount of unstructured data, so the right database choice is essential for a company's operations. A proper database system not only needs to have the ability to process and store large amounts of data, but also needs to ensure that the data is secure, reliable, and can be accessible quickly. At the same time, with the development of globalization, the chosen database solution needs to be able to support cross-regional data storage and access, as well as complying with data protection regulations in different countries and regions. 
[bookmark: _Toc156204253]3 Comparison of NoSQL database types
NoSQL databases take an important part in many fields of applying because of their flexibility and scalability. In this section we will compare several major types of NoSQL databases. 
[bookmark: _Toc156204254]3.1 Document databases (e.g., MongoDB) [2].
Features: Document databases store data as documents in JSON or BSON format. These two formats can make the data structure flexible. Complex data structures can be nested inside the document. It is suitable for document databases to work with semi-structured or unstructured data and they can provide powerful query and indexing capabilities. 
Purpose: It is suitable for document databases to process changing data. For ArtVista, artworks’ information and users’ data have different fields and structures, and document databases are ideal methods which can store these unstructured data perfectly.
Advantages: Based on the flexible data model of a document database, it can be helpful to adapt to changes in data structures, which is important for adjusting the rapidly changing digital art market.
[bookmark: _Toc156204255]3.2 Graph databases (e.g., Neo4j) [1].
Features: Graph databases are suitable for storing and querying graph data. This kind of databases focus on handling the relationships (edges) between stored entities (nodes). They use graph theory as a basic theory to deal complex relationships. Graph databases are particularly good at dealing with complex network structures, such as social networks or knowledge graphs. 
Purpose: Graph databases are the best methods which can be used by ArtVista to analyze and enhance users’ interactions, and process highly connected data and complex relational analysis. 
Benefits: Graph databases can provide a personalized user experience and enhance users’ engagement by handling complex relationships efficiently. ArtVista can make good use of the advantages of graph databases to improve users’ satisfaction and platform stickiness to users. 
[bookmark: _Toc156204256]3.3 Key-value storage databases (e.g. Redis) [3].
Features: Key-value storage databases is a kind of simple database which will store data as key-value pairs. And the keys are unique and associated with a value. 
Purpose: Key-value store databases are suitable methods for scenarios that require fast access to data. It will be helpful for ArtVista to use the fast retrieval and storage capabilities of key-value store databases. 
Advantages: The key-value store databases have fast data access capabilities, which can ensure the responsiveness and users’ experience of the platform. In addition, it can be maintained and expanded more easily because of its ease of use.
[bookmark: _Toc156204257]3.4 Wide columnar storage databases (e.g. Cassandra) [4].
Features: Wide column storage databases store data as column families instead of tables. This type of databases allows columns to be added to each row, which makes it ideal for managing large-scale datasets.
Purpose: It is suitable to use wide column storage databases to process large amounts of data, such as data warehousing and time series data analysis. For platforms like ArtVista which needs to store large amounts of artwork information and users’ data, they are really proper.
Advantages: Wide column storage databases have capabilities of high scalability and high performance read and write. This means that it can efficiently process and analyze large amounts of data for platforms like AerVista, and provide them the necessary support for business decisions, improve the speed of market response.
[bookmark: _Toc156204258]4 The debate on NoSQL vs relational databases
To Choose a right database solution for ArtVista needs considerable thinking. Relational databases and NoSQL databases are both the main types of database technologies, each of them has unique characteristics and use cases. The purpose of this section is to explore the advantages and disadvantages of these two types of databases and compare them to help decide a proper solution. 
Relational databases, such as MySQL or PostgreSQL, are the mainstream choice for storing and querying structured data because of their strict table structures. Relational databases have powerful capabilities of transaction processing to ensure data consistency, integrity, and reliability [5]. Relational databases which follow ACID principles can provide highly reliable data consistency guarantees. It is critical for applications which require precise and reliable transaction processing because this consistency is indispensable in the financial and medical sectors [10].
NoSQL databases are produced to meet the needs for database flexibility and scalability in the age of the Internet and big data [6]. NoSQL databases have a more flexible data structure and faster horizontal scalability than relational databases. Document databases are ideal for storing semi-structured or unstructured data by storing data as documents in JSON or BSON format, allowing each document to have a different structure. Graph databases are good at storing and analyzing relationships between data [7]. With a simple key-value data model and high-performance read/write capabilities, key-value storage databases are particularly suitable for applications that require caching and fast data retrieval [8]. Wide column storage databases optimize the read/write capabilities of large amounts of data by dynamically adding columns to each row, making them suitable for applications that need to process large amounts of data [9]. 
Not like relational databases, NoSQL databases use an eventual consistency model, which provides faster response times and higher system throughput. But they also sacrifice some of the immediate consistency of data at the mean time. Therefore, NoSQL databases are more suitable for big data applications and web applications which are changing frequently in data models and high real-time requirements. 
Relational databases support SQL and have powerful query capabilities that can perform complex joins, subqueries, and aggregation operations, and are suitable for systems that need to perform complex data analysis. However, NoSQL databases are simple and efficient in query operations, which is extremely advantageous when dealing with large-scale data [11]. 
Scalability and performance are also important factors when we compare the advantages and disadvantages between different databases. Relational databases are suitable for vertical scaling, but not for handling very large amounts of data. In contrast, NoSQL databases are designed with consideration of horizontal scaling and can expand their processing power by adding more servers, which makes them suitable for big data processing and high-traffic web applications [12]. 
Because of their fixed table structure, relational databases are not advantageous when comparing diversity and flexibility.  NoSQL databases, on the other hand, can adapt to changes in data structures better than relational databases, which is especially important for companies that need to face rapid changes in the market [13]. 
Relational database systems need a larger initial investment in the beginning, but they can reduce overall costs in the long term. NoSQL databases have a lower initial investment and shorter development cycles, which are more attractive to new-set companies and companies that need to face rapid market change. [14] 
In general, relational databases and NoSQL databases have their own strengths, which kind of databases should be chosen needs to be analyzed on a real basis. Choosing a right database can not only improve the efficiency of data management, but also support the long-term growth of the enterprise and improve its competitiveness in the market. NoSQL databases may be more suitable for ArtVista’s business development needs because of its ability of processing data flexiblly. 
[bookmark: _Toc156204259]5 Analysis of ArtVista's specific needs
It is essential to analyze ArtVista’s data organization, data completeness, data volume, query complexity,scalability and ease of development if we want to help ArtVista operate effectively and meet the rapidly growing needs of the digital art market. Analysis are followed:
Flexible data model: As ArtVista has needs to handle different types and formats of data, document databases are suitable choices. They can efficiently store and manage structured, semi-structured, and unstructured data, and can provide a flexible data model to adapt to rapid changes in the business. 
Data integrity: Relational databases, such as PostgreSQL, have advantages in ensuring data integrity. When discussing how to process critical data such as art sales and user transactions, relational databases can provide more stringent answers of data integrity assurance. 
Handling large amounts of data: Document databases, such as MongoDB, have great advantages in it because of their abilities to scale horizontally. This is especially important for ArtVista, because data they will meet is growing and changing rapidly. 
Complex query processing: Relational databases, because of their unique data structures, have advantages in handling complex query problems. SQL is a powerful query language which can deal with complex data analysis tasks easily. 
Scalability: Document databases provide excellent horizontal scalability and can effectively expand data volume.
Ease of development: Document databases are easy to use and can be used in modern web applications well. Databases such as MongoDB provide good support for consumers to trade and help simplify the development process for companies. 
In summary, a strategy of mixing databases of relational and NoSQL databases may be appropriate for ArtVista. Relational databases are used for core services in case of its high data integrity, and NoSQL databases are used for businesses with high flexibility. This hybrid strategy uses the best parts of both databases and can avoid the limitations of each as much as possible. 
In addition, ArtVista needs an efficient data synchronization and integration strategy to make sure that data consistency and real-time updates goes well between different databases. 
[bookmark: _Toc156204260]6 Deployment strategy of database solutions and the importance of data security and backup
[bookmark: _Toc156204261]6.1 Database deployment strategy
1.Cloud vs. on-premise
Cloud Deployment: Using cloud technologies will provide good scalability and flexibility for the company, which will allow ArtVista to respond quickly to changes based on market demand. Cloud services can reduce the amount of management and maintenance work for the company. They can also provide high availability and good disaster recovery capabilities, which are essential to ensure business continuity [15]. But using cloud technologies will also bring data security and compliance problems, especially when using them to deal with problems of user data and privacy. 
On-premises: On-premises deployment is proper for businesses that need to have a strong control of their data and systems. It can provide a higher level of security for company in need and the systems can be designed based on requirements, but on-premises deployments ask for a higher initial investment and a longer maintenance. On-premises deployment is more suitable for platforms that need to work with dealing highly sensitive data or obeying compliance requirements [16]. 
2.Data backup and recovery policies
Data backups: Doing data backups on time can help companies prevent data loss and ensure continuity of business. A more flexible and reliable data backup solution can be provided by cloud services, while on-premises deployments are not focus on this regard [17]. 
Disaster recovery: A disaster recovery plan of a company is an extension of their backup strategies, and with a right disaster recovery plan a company can quickly restart businesses for themselves in the event of a major failure. The plan should have several parts, including the goals of the recovery point objective (RPO) and recovery time objective (RTO) of the data, as well as the testing and validation of the recovery process [18]. 
[bookmark: _Toc156204262]6.2 The importance of data security and regular backups
1.The importance of data security
It is an important part of a solution of an online art trading platform that data security can not be ignored, especially when it comes to dealing with users’ privacy data. For cloud deployments, it's important to make sure that the servers of the cloud can obey the strict security standards. On-premises deployment requires a strong information security protection mechanism inside the company [19]. 
2.The importance of regular backups
For companies like ArtVista, regular backups can not only keep the data in safe, but also ensure continuity of the business. The specific backup strategy for a company needs to be made based on the company’s criticality of the data and the frequency of changes. The backup data needs to be safely recovered under any circumstances, so it needs to be located carefully [20]. 
[bookmark: _Toc156204263]6.3 Conclusion
Good practices of data security and doing safety audits regularly can help companies strengthen the long-term security of the system and improve system reliability. To achieve this, it requires regular updates of security policies and regular security training to increase employee knowledge of data protection. It is not only a legal and ethical requirement for an online platform to protect users’ data, but also the key for an online platform to earn customers’ trust and maintain brand reputation. The deployment strategies of the ArtVista database solution should be comprehensive, which may require us to consider not only technical and business needs, but also data security and backup. 
[bookmark: _Toc156204264]7 Conclusion 
The biggest challenge for the platform of ArtVista is to deal with the large and diverse data management needs while ensuring data integrity and security. Therefore, there is a need to produce a comprehensive and diversified database solution. 
First, ArtVista's database system are supposed to have the ability to deal with a variety of data types, including structured user information, semi-structured artwork descriptions, and unstructured images and videos. NoSQL databases are more suitable for this requirement because of their flexible data model and efficient query performance. However, relational databases, such as PostgreSQL, are suitable for data management and processing because they can offer advantages in maintaining data integrity and security. 
Second, database solutions are also required to consider scalability and high availability, given the potential for data volume expansion. Cloud deployments can provide an effective way to do this. Cloud computing makes it easy to scale database content up or down as needed, while cloud services are highly available and disaster resilient. 
Third, there are also issues of data security and backup to consider. For online trading platforms, it is essential to ensure the security of user data. Therefore, ArtVista needs to have strong data encryption capabilities, while implementing access control and regular security audits. 
Fourth, ease of development and maintenance is also something to consider. Choosing a database system with ease of use, good documentation support, and an active community can shorten the development cycle, reduce maintenance costs, and improve the stability and reliability of the system. 
In summary, ArtVista's database solution should combine the advantages of relational and NoSQL databases. Such a solution can not only meet today's needs, but also provides the flexibility to respond to possible changes in the future. Specifically, relational databases can be used to process core transaction data and user information to ensure data integrity and security, while NoSQL databases can be used to process flexible data such as artwork information and user interaction data to improve the flexibility and efficiency of processing. In addition, by deploying these databases on the cloud platform, you can take advantage of the scalability and high availability of cloud computing to effectively back up your data and set up a disaster recovery plan to ensure data security and business continuity. This comprehensive solution will provide ArtVista with a strong, flexible, and reliable data management system foundation to support its business and respond to market changes to remain competitive in the market. Finally, systems need to be adapted to changing realities to ensure that database systems are always aligned with business goals and technological developments.
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