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 Abstract  
             Building a solid database structure for Swansea Art Emporium's online art market is the primary objective of this project.Its objectives are to establish a design, identify the optimal database system, and enhance transaction management, speed, and security.Using database functions simplifies reasoning and allows for code reuse; sorting also expedites search results.Transactions ensure accuracy of the information, maintain process integrity, and monitor changes. [1].
[bookmark: _Toc154921712]Introduction
Swansea Art Emporium is a bustling city centre art centre that encourages artistic expression.This emporium has served as a gathering place for artists and art aficionados to engage, collaborate, and appreciate the vast world of art since 2010.The emporium features a range of contemporary digital art and installations in addition to traditional paintings and sculptures.This gallery, workshop, and sales space hosts regular art exhibitions, workshops, and community events. [2].
[bookmark: _Toc154921713]Database System Importance
This information approach is key for Swansea Art Emporium. Art galleries require the Internet to thrive. It tracks artists, delights consumers, handles purchases, and gets feedback via data management and transaction processing [2].
Computers have several benefits:
Good Artwork Care: Artists may join and publish titles, descriptions, prices, and types. One database suits the gallery [3].
Improved client experience: The website lets people browse, purchase, and request personalised art. The database makes everything easy to utilize.
Data Integrity: Transaction and information integrity limits ensure system data accuracy and utility. Buyers and sellers of art must trust each other [4].
Performance tuning: Secondary indexes and other features assist the database in speeding up data queries. This speeds things up for them.
The database handles financial tasks including sales and comments, which help the firm expand [4].
Data Analysis: Swansea Art Emporium can analyze client feedback and art sales to make wise decisions and meet consumer needs.
This computer technology lets Swansea Art Emporium become digital and enter the online art market. It streamlines business, benefits consumers, and exposes more people to art.The next parts of this report go into more depth about the specific plans and solutions that will be used to reach these goals. They cover ideas like transactions, tracking, and speed tuning, which are all very important to the success of this database system [4].
[bookmark: _Toc154921714]Database Design and Implementation
[bookmark: _Toc154921715] Entity Relationship Diagram (ERD)
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A clear and complete Entity Relationship Diagram (ERD) is the building block of any well-structured computer system. For Swansea Art Emporium's database, the ERD shows the logical structure of the database and how different things in the system are connected. Here is a short list of the main things and how they relate to each other:
Artist Entity:
Represents individual artists who create artworks. Attributes include Artist ID (Primary Key), Name, Bio, and Contact Info. Related to the Artwork entity through a one-to-many relationship, as one artist can create multiple artworks [5].
Artwork Entity:
Represents individual art pieces available for sale. Attributes include Artwork ID (Primary Key), Title, Description, Price, Artist ID (Foreign Key), and Date Created. Associated with the Artist entity through the Artist ID foreign key. Connected to the Category entity through the Artwork Category junction table, allowing artworks to belong to multiple categories. Linked to the Order entity through the Order Artwork junction table, enabling artworks to be part of customer orders.



Category Entity:
Classifies artworks based on their type (e.g., paintings, sculptures). Attributes include Category ID (Primary Key), Name, and Description. Linked to the Artwork entity through the Artwork Category junction table, allowing multiple artworks to belong to the same category [6].
Customer Entity:
Represents users of the online art marketplace. Attributes include Customer ID (Primary Key), Name, Email, Address, and Registration Date. Associated with the Order entity through the Customer ID foreign key, indicating that a customer can place multiple orders. Provides feedback and reviews through the Feedback entity [6].
Order Entity:
Represents customer purchase transactions. Attributes include Order ID (Primary Key), Customer ID (Foreign Key), Order Date, and Total Amount. Linked to the Customer entity through the Customer ID foreign key, indicating the customer who placed the order. Connected to the Artwork entity through the Order Artwork junction table, allowing multiple artworks to be part of a single order.
Feedback Entity:
Stores customer feedback and reviews for purchased artworks and the buying experience. Attributes include Feedback ID (Primary Key), Customer ID (Foreign Key), Artwork ID (Foreign Key), Rating, Comment, and Date. Associated with both the Customer and Artwork entities through the Customer ID and Artwork ID foreign keys, respectively [7].
[bookmark: _Toc154921716]Data Integrity
Safety of data is a big part of Swansea Art Emporium's computer system. It's safe because of limits on transactions and reference stability. For technical reasons, this level of commitment to data protection is important. It's also important to keep the trust of artists and customers who count on the site.
[bookmark: _Toc154921717]Limitations on the Integrity of Referential
It is the job of referential integrity requirements to make sure that the database keeps the right relationships between tables. These rules are very important for making sure that the information in Swansea Art Emporium's database is correct:
[bookmark: _Toc154921718]Relationship Between Artwork and Artist: 
The Artist ID in the Artwork table is linked to the main key in the Artist table. The maker of a work of art must be in the database before a note for that work of art is made. Records are kept safe, and each piece of art is linked to a real artist [8].
[bookmark: _Toc154921719]Getting a buyer to place an order: 
The Customer ID in the Order table is linked to the Customer ID in the Customer table. It makes sure that every order is tied to a real person. In this way, orders are not given by people who are not allowed to or shouldn't be given them [9].
[bookmark: _Toc154921720]There is a link between an artwork and a category. 
The Category ID in the artwork category table is linked to the Category ID in the main key of the category table. The link between artworks and their categories is enforced by this limit. This makes sure that artworks are put in the right categories. Referential integrity limits protect against strange data issues like lost records, connections that don't make sense, and data corruption. They promise that the system's data correctly shows how artists, artworks, users, and groups relate to each other in the real world [10].
[bookmark: _Toc154921721]Transactions
Transactions are fundamental to data integrity, ensuring that database operations are carried out reliably and consistently. In Swansea Art Emporium's database, transactions are particularly critical in the following scenarios:
Order Placement and Modification:
A transaction starts when a customer makes an order or changes a current order. This transaction makes sure that all changes to the database that are linked to the process of adding, updating, or deleting items are handled as a single, atomic unit of work. Atomicity, Consistency, Isolation, and Durability (ACID) traits of transactions make sure that orders are either fully finished or leave no record if something goes wrong during the process. Customers and artists can be sure that their sales and works of art will be treated correctly and that their data will stay the same [11].
Data Retrieval for Display:
Transactions make sure that the data pulled from the database is correct and up to date when artists' works are shown to customers. Data can't be changed while it's being read because of isolation levels. This means that the information that is shown is always correct. Swansea Art Emporium needs artists and buyers to trust it in order to do well. Integrity in the data is what makes this faith possible. Transactions and limits on referential integrity make this possible. It makes sure that the details artists give and buyers rely on are correct, uniform, and dependable. This gives everyone a good and safe place to be [11].
[bookmark: _Toc154921722]Tuning for performance
Performance tuning is an important part of database management, especially for an online art market like Swansea Art Emporium. This has a direct effect on how quickly and effectively data is retrieved, which in turn has an effect on the general customer experience and how the business runs.
[bookmark: _Toc154921723]Why data queries are important
An essential component of Swansea Art Emporium's online art marketplace's operation is data searches. For the company, these inquiries are crucial for several reasons:
[bookmark: _Toc154921724]Artwork Discovery: 
Customers use data searches to find works of art that fit their tastes. Customers will be able to quickly find artworks that interest them if the searches are good [12].
[bookmark: _Toc154921725]Taking care of orders:
When an order is processed, data searches are used to get information about the customer and the artwork. Order placement and fulfillment are sped up by questions that work well.
 Feedback and Reviews:
Queries retrieve customer feedback and reviews, providing valuable insights into artwork quality and customer satisfaction. Timely access to feedback supports decision-making and quality control. Given the importance of data queries in the business process, optimizing query performance is essential to meet customer expectations and maintain a competitive edge [13].
[bookmark: _Toc154921726]Identification of Secondary Indexes
To make queries run faster, you need to figure out which fields are used most often in search conditions and join processes. To get to the data faster, secondary searches are made on these fields. The following extra categories have been found and explained for Swansea Art Emporium's database:
	Index Name
	Table
	Indexed Column
	Purpose

	Artist ID Index
	Artwork Table
	Artist ID
	Rapid access to an artist's portfolio for display and purchase

	Customer ID Index
	Order Table
	Customer ID
	Speeds up order processing and retrieval of order history

	Artwork ID Index
	Feedback Table
	Artwork ID
	Enhances efficiency in retrieving feedback and reviews


Data queries that use the sorted fields run much faster with these secondary indexes, which makes data access faster and more quickly. This way, Swansea Art Emporium can give its customers a smooth experience and make its own processes run more smoothly [14].
[bookmark: _Toc154921727]Transaction Management
[bookmark: _Toc154921728]Explanation of Implemented Transaction
With databases, transactions are one of the most important things. They make sure that info is correct, uniform, and dependable. A certain procedure has been added to Swansea Art Emporium's database to handle the important tasks of placing and updating orders [15].
[bookmark: _Toc154921729]Transaction Context: Order Placement and Update
The completed deal is very important to the company because it involves placing and changing customer orders, which is what Swansea Art Emporium does for a living. In a multi-user system, this process makes sure that these activities run smoothly and consistently [16].
[bookmark: _Toc154921730]Functionality
The transaction involves the following key steps:
Order Placement: 
When a customer places an order, the transaction begins. It includes the insertion of a new order record into the Order table, along with the associated customer and artwork details. The total order amount is calculated and updated.
Order Update:
 In cases where a customer modifies or updates an existing order (e.g., adding or removing artwork), the transaction ensures that the changes are consistent. This involves updating the Order table with the revised order details and recalculating the total order amount.
[bookmark: _Toc154921731]ACID Properties
The implemented transaction adheres to the ACID (Atomicity, Consistency, Isolation, Durability) properties, ensuring the following:
· Atomicity: The deal is thought of as a single piece of work. Either it finishes properly or, if something goes wrong, it doesn't leave any traces in the database. This stops changes from being incomplete or requests from being inconsistent.
· Consistency: The transaction makes sure that the database moves from one state that is consistent to another. For instance, the total amount of the order is always estimated and kept up to date properly.
· Isolation: The appropriate Establishing separation ensures that concurrent operations don't interfere with one another. Thus, many users can simultaneously place and modify orders without interfering with each other's work.
· Durability: No matter what happens, the changes made by a transaction are always saved in the database, even if the system crashes [16].
[bookmark: _Toc154921732]Relevance to Business
An important aspect of Swansea Art Emporium's operation is transaction management. It ensures that customer sales, which are the lifeblood of the company, are managed accurately and consistently.The transaction makes sure that users can easily and correctly connect with the site when they make new purchases or change existing ones.
To sum up, placing orders and making changes to records are important parts of the database system that keep data accurate and make sure customers are happy. It helps the company reach its goals by making sure that order info is right and consistent [16].
[bookmark: _Toc154921733]Evaluation of Design and Implementation
[bookmark: _Toc154921734]Critical Evaluation of the ERD
The Entity Relationship Diagram (ERD) shows how the database for Swansea Art Emporium should be set up. It has been carefully looked at to see if it meets the goals of the business and works well:
[bookmark: _Toc154921735]Strengths of the ERD
The ERD shows the framework of the database, showing how things like artists, artworks, customers, and sales are connected. Normalization rules are used by the ERD to cut down on duplicate data and keep data consistent. This is needed to keep material uniform and reliable.  Art galleries can use ERD to organize their works, keep track of their artists' accounts, and make it easier for customers to connect with the galleries.
[bookmark: _Toc154921736]Areas for Improvement
Level of difficulty Even though the ERD shows how complicated the art market is, the database may need careful management and optimization to work well, especially as it grows with more users and artworks. Thoughts on Performance The ERD design should always be checked for problems that slow it down. As the database grows, it may be necessary to tune the speed of some queries, like those that use multiple links. As scalability as Swansea Art Emporium's online presence expands, scalability challenges may arise. The ERD should support horizontal scaling and partitioning strategies to handle increased data volumes [17].
[bookmark: _Toc154921737]Assessment of Database Deployment Challenges
Multi-user database deployment has unique issues that must be assessed:
Database concurrent access management is critical. Users may alter the same data concurrently without proper security, causing conflicts and data integrity concerns. The database management system should use locking and isolation levels to prevent transactions from interfering. Important consumer and artist data must be protected. Unauthorized access or data breaches may be disastrous. Protect data with strong access controls and encryption. Security audits and upgrades should occur regularly. As user numbers expand, the database must scale to meet demand and maintain response times. As user traffic rises, employ database segmentation, caching, and load balancing to optimize performance.
[bookmark: _Toc154921738]Selection of Appropriate Transaction Isolation Levels
In multi-user environments, transaction isolation levels govern transaction interactions. Data consistency and performance should be balanced via isolation read Uncommitted lets transactions read other transactions' uncommitted modifications. It offers the best performance but might cause data discrepancies. Default Read Committed guarantees transactions only read committed changes from other transactions. In most situations, it works well and keeps data safe while still being efficient. Repeatable Read makes sure that data stays stable during deals. Other processes can't change read data because of this. Serializable gives you the most consistent data by putting events in order, but it may slow things down. Data security and speed are important when choosing the right separation setting for Swansea Art Emporium. Read Committed is usually fine, but there are times when it might need to be tweaked [17].
[bookmark: _Toc154921739]Addressing Potential Database Issues and Their Prevention
Several possible database problems need to be fixed and stopped:
	Database Issue
	Description
	Prevention

	Lost Updates
	Occurs when multiple users attempt to update the same data simultaneously, leading to one update overwriting another.
	Use locking mechanisms to ensure that only one user can update a particular data item at a time.

	Uncommitted Dependencies
	Arises when one transaction relies on the uncommitted changes made by another transaction.
	Implement transaction isolation levels that prevent uncommitted changes from being visible to other transactions.

	Inconsistent Analysis
	Inconsistencies can occur when data is queried and analyzed, leading to inaccurate results.
	- Optimize database architecture and indexing for consistent, trustworthy analytical data. - Regularly check data for abnormalities to identify and rectify inconsistencies.



Finally, how well and reliably Swansea Art Emporium's database system works depends on how well ERD is evaluated, how well release problems are handled, how well transaction isolation levels are set, and how well database problems are avoided. To keep a database in good shape, it needs to be constantly inspected and improved.
[bookmark: _Toc154921740]conclusion
In conclusion, Swansea Art Emporium's success in the art market depends on how strong and useful its database system is. The database system is a strategic tool that helps the company grow, keep customers happy, and do great work by taking care of design, performance, transaction management, and possible problems. It's not just a detail; it's what the art emporium's website is all about. In this in-depth study, we looked at the design, implementation, speed tuning, transaction management, and review of Swansea Art Emporium's database system. The computer system is very important to the growth and speed of Swansea Art Emporium's online art market.
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