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Background Information
For a long time, the Swansea Art Emporium has been a big part of the art scene in the area. In Swansea, a busy city, there is a well-known art store. There are a lot of paintings, statues, and new works of art at the Emporium, which is why art lovers and fans like going there.. An online art market is something that Swansea Art Emporium is working hard to create as a long-term plan to update its business and reach more people [3].
For changing from a normal gallery to a busy online market, it's important to build a strong digital infrastructure. For this, a good computer system is very important. It is thought that the database will support the online market and allow it to handle the complicated links between artists, artworks, groups, customers, and deals [1].
Objectives of the Report
This study says that Swansea Art Emporium's online market needs a full database system that can be planned and put into action. The report's main goals are:
1. To Provide a Detailed Database Design: Encouraging a sensible and effective organisation of data by showing an Entity-Relationship Diagram (ERD) that correctly shows the connections and entities that make up the Emporium's operations [2].
2. To Outline the Implementation Strategy: Outlining the SQL code and database structures needed to make tables, enforce security rules, and add test data to the database for testing reasons [4].
3. To Discuss Key Database Management Concepts: explaining what basic database ideas like redo, commit, functions, triggers, procedures, transactions, and indexing mean and how they can be used, as well as how they affect the database's general performance and dependability [12].
4. To Address Performance Tuning and Transaction Management: Identifying important transactions and suggesting sorting methods to improve query speed, as well as showing how to use transactions to keep data accurate and consistent [6].
5. To Evaluate the Design and Deployment: Examining the database design and how well it works in a multi-user setting, paying special attention to the choice of transaction isolation levels and methods to keep problems like lost changes, unresolved dependencies, and uneven analysis from happening [11].
Goals of the study are to give Swansea Art Emporium a strong and adaptable database system. By making this change, the store will be able to move to a digital community more quickly and easily, which will also make it better for customers [9].
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Entity-Relationship Diagram (ERD)
Figure 1: Entity Relationship Diagram
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A good way to learn about the data model of Swansea Art Emporium's online store is to use an Entity-Relationship Diagram (ERD). The computer system is shown in this picture, which shows how things like Artists, Artworks, Categories, Customers, and Orders are linked. When the ERD was made, great care was taken to make sure that the links accurately show how the Emporium's business works [5].
Artists and Artworks have a "one-to-many" link that shows that one artist can make many pieces of art, but each piece is only given to one artist. In the same way, a junction table manages the "many-to-many" link between Artworks and Categories, which means that Artworks can belong to more than one Category and Vice Versa. The ERD needs to have this level of information in order to map the complicated connections in the art market [3].
Table Structures
Each table in the layout shows an object and its properties, just like the ERD does. Unique recognition of information is made possible by primary keys like ArtistID, ArtworkID, and CustomerID. Referential integrity is maintained by the foreign keys in tables like Artwork and Feedback. They connect artworks to the people who made them and feedback to specific customers and artworks [7]. 
Integrity Constraints
Very important security standards are for keeping the information correct and dependable. It is important for a relational database that the foreign key requirements keep the links between rows stable and stop records from being empty. Make sure that business rules are followed at the database level by checking the limits, such as the ones on Artwork Pricing and Comments Rate. For instance, the Emporium can't work if artworks don't have inappropriate prices listed and feedback scores are within an acceptable range (1–5) [10].
Data Population and Testing
Adding sample data to a database is another important way to see if it is ready to be used in real life [11]. 
Testing the limits of a foreign key is just as important. It keeps the database from accepting an order for a customer that doesn't exist or an artwork that is credited to an unknown artist, which protects the data's accuracy. This kind of testing mimics real-life operations, finding possible problems with the database design early on so they can be fixed [13].

Key Database Concepts
Invert Previous
The idea of "rollback" is an important part of database management for keeping records safe. If there is a mistake or something unexpected happens during a transaction, this feature lets the database go back to a previous state. When a set of related tasks needs to be done fully or not at all, this is very important. Swansea Art Emporium can use this to make sure that partial changes (which could cause data to become inconsistent) are not committed if a complicated operation, like changing inventory and making a sale, runs into a problem in the middle. It covers the database in case some data is missing or corrupted [5].
Commit
As an opposite to "rollback," "commit" completes a transaction and saves all changes to the database. For all changes made during a deal to be saved and seen by other people, this process is essential. When a customer's order is successfully handled at Swansea Art Emporium, a commit will make sure that the inventory is updated, the sale is recorded, and the customer's information is logged. This maintains the database in its most accurate and up-to-date state [6].
Services
Within a database, functions are reusable chunks of code that are programmed to do specific jobs and return a result. Invoking them in SQL statements makes database processes more flexible and quicker. Various features can be used for Swansea Art Emporium, like finding out total sales, collecting customer reviews, or checking product levels. By enclosing complicated logic in a style that can be used again and again, functions make database management and query performance easier [7].
Launching
When certain things happen in the database, like adding, updating, or deleting records, triggers run routine processes. Maintaining the security of data and putting complicated business rules into action depend on them. For example, when a new piece of art is sold, a trigger in the Emporium's database could instantly edit the stock levels or record changes for future reference. Critical tasks are safely and regularly carried out without any human input thanks to triggers [8].
Procedures
The database stores and runs stored procedures, which are groups of SQL lines that work together to do a certain job. Additionally, they are necessary for protecting complicated business processes, encouraging code sharing, and raising speed. According to the Emporium, processes could be used for jobs like handling orders, which require several steps to be carried out in a certain order, such as checking stock, changing records, and figuring out totals. By sending less data between the database server and the client, stored procedures improve speed, security, and network traffic [9].
Dealings
People do a series of tasks as a single formal unit of work, which is called a transaction. Assuring the database's ACID qualities (Atomicity, Consistency, Isolation, and Durability), they must either be finished in full or not run at all. As an example, order handling at Swansea Art Emporium uses transactions to keep data consistent while performing multiple linked tasks (for example, reducing inventory, tracking sales, and changing customer information) [10].
Adding Indexes
For faster data recovery from a database, indexing is used. A data arrangement called an index is made, which speeds up searches. Optimising speed requires correct ordering, especially in systems with a lot of data, like Swansea Art Emporium's. Using tracking on commonly searched areas like artist names, artwork titles, or category names can greatly speed up question responses, making the digital platform a better place to use. Although indexing has some benefits, it's important to weigh them against the time and effort it takes to set up and use [9].
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Analysis of Key Transactions
Analysis:
Tuning speed is important for Swansea Art Emporium's online store to make sure that data is accessed quickly and efficiently, which has a direct effect on user experience and business efficiency. Important activities in this database mostly involve looking for artwork, handling orders, and talking to customers [12].
1. Artwork Searches: People often look for art by subject, artist, or topic. These questions do a lot of reading, and optimised indexing can help them a lot [2].
2. Order Processing: Adding new sales and changing the collection of artworks are examples of writing data. Handling transactions and sorting order-related tables quickly and correctly are very important for speed and accuracy [6].
3. Customer Interactions: It lets customers sign up, keep their profiles up to date, and post reviews. These deals take a lot of reading and writing, and they often need to ask information about customers [13].
Selection of Secondary Indexes
Chosen Indexes and Justification:
1. The Title field of the Artwork: table should have an index because users often look for artworks by title. This will make queries much faster [4].
2. Index on Artist name: An index on the Name field in the Artist table will make it faster to look up artists based on their names.
3. Use the Order Date to Speed Up Order Lookup: Using the Order Date to speed up order lookup in the Order table is especially helpful for making sales reports and keeping track of orders [13].

Secondary indexes are being used:
For places with a lot of read and write tasks, adding these indexes will make the database run faster. How to find artwork in the index. Name of the song and artist. In order to make a customer-focused tool work better, Name will speed up search results. Order handling and reporting are very important to the business, and the index on Order. Order Date makes them safer and more efficient [11].
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In Swansea Art Emporium's database, transactions are very important because they make sure that all database tasks related to a single process are handled as a single unit. This is especially important for tasks like order handling, which have many steps, such as changing customer information, supplies, and sales records. Using transactions makes sure that either all of these steps are finished correctly or none of them are. This keeps the database's consistency and security [14].
For instance, when a customer makes an order, the thing they want to buy will be taken out of stock, the sale will be recorded in the orders table, and the customer's purchase history will be updated. Any of these steps that don't work—for example, if the inventory update fails because there isn't enough stock—the whole deal should be undone so that there aren't any partial changes that could cause data to become irregular [3].
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Analysis:
· Rollback: This step is very important for dealing with errors in deals. The rollback process undoes all changes made by a transaction if any step in the transaction fails. This could happen at Swansea Art Emporium if there were problems with handling payments or if the items in stock did not match. Rollback undoes the results of unfinished transactions so that the database stays in a consistent state [12].
· Commit: The commit process saves all changes made by a transaction for good. It's the last step in a good deal, which means that all of the steps were carried out properly and there were no mistakes. Swansea Art Emporium would run a commit after handling an order properly. This would make sure that all changes made to the order are saved forever in the database [10].
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Assessing how well Swansea Art Emporium's database system works in a multi-user setting is important for an online market. Multiuser access at the same time can cause data problems and errors in these kinds of settings. In light of this, the database plan has the following:
1. Strong Transaction Management: Deals with tasks like making orders and changing artwork consistently, and keeps data safe even when multiple people are using it at the same time [14].
2. Locking Mechanisms: These are the building blocks of transaction management. They keep activities that are going on at the same time from interfering with each other. For jobs like changing inventory [5].
3. Better performance for queries: The database design uses indexes and well-structured searches to make sure that the system can handle a lot of questions at once without slowing down too much [12].
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Levels of transaction separation are very important for controlling how transactions talk to each other and viewing changes to data [8]. What should the Swansea Art Emporium database include?
Read Committed: You can use this level to keep from getting dirty reads. It makes sure that a transaction can only read data that has already been signed. This can be used to read information about customers or artwork [14].
Repeatable Read or Serializable: Some processes, like managing supplies and handling orders, may need higher levels of separation, such as Repeatable Read or Serializable. High data accuracy is ensured by these levels, which stop things like non-repeatable reads and fake reads [4].
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The design and implementation strategies address key database issues as follows:
1. Lost Updates: 1. Can be avoided by using locking methods in deals. While one transaction is changing data, others can't access that data until the transaction is finished. This keeps changes from different transactions from overwriting each other [5].
2. Uncommitted Dependencies (Dirty Reads): Design makes sure that transactions don't read data from other open transactions by using the right isolation levels. This stops dependencies on changes that haven't been made [2].
3. Inconsistent Analysis (Non-repeatable Reads and Phantom Reads): 1. Elevated amounts of separation help stop these problems. Non-repeatable reads are avoided by making sure that other transactions can't change the data that is read during a transaction until it is finished. Ensuring that a transaction's view of data stays the same while it's running stops phantom reads [1].
When Swansea Art Emporium designed and set up their database, they showed that they really understood the problems and needs of a multi-user system. In order to handle multiple users at the same time, keep data safe, and provide a stable platform for the online marketplace, the database uses transaction management, the right amount of separation, and fixes common database problems [3].
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A thorough examination of the design and execution of the database for Swansea Art Emporium has revealed several important results:
1. Effective Entity-Relationship Design: The ERD that was made shows the data connections in a way that is clear and makes sense, which is very important for the complicated processes of an online art market.
2. Strengthened Table Structures and security Constraints: The database tables are well-structured with the right main and foreign keys, which protects the security of the data. Check limits make data even more reliable.
3. Improved Transaction Management: Using transactions, along with rollback and commit, keeps data correct and consistent, especially in tasks that take more than one step, like order handling.
4. Using strategic indexing to improve performance: using selective indexing on key areas like artwork title and artist name greatly speeds up question return times, which is important for a good user experience.
5. The Right Transaction Isolation Levels: Using the right transaction isolation levels stops problems like dirty reads, lost changes, and fake reads, which is very important in a multi-user setting.
6. Pay Attention to Multiple-User Access and Concurrency Control: The database design handles multiple users accessing it at the same time well, which is important for the online market to run smoothly.
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The following suggestions are made to improve the database system's performance, dependability, and ability to grow based on the results:
a. Monitoring and tuning performance on a regular basis: Keep an eye on the database's performance and make changes as needed, especially to crawling and query optimisation, to keep up with growing data and changing usage trends.
b. Concerns About Scalability: As the Emporium expands, think about ways to make it easier to handle bigger numbers and more users. For example, you could use database sharding or splitting.
c. Use advanced security measures: Implement encryption, especially for private customer data, and regularly update security methods to make data security stronger.
d. Regular Backup and Recovery Planning: Set a schedule for regular backups and make a solid emergency recovery plan to keep your data safe.
e. Future-Proofing Through Flexibility: Make sure the design of the database is adaptable enough to handle changes in the future, like adding new features or connecting to other systems.
f. Optimising the user experience: regularly ask platform users for comments to find ways to make the database-based features of the marketplace better.
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