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Abstract
It was well thought out and set up the database that Swansea Art Emporium used to turn into an online art market, as this study shows. To speed up the database, the search needs to be made better. You need to keep track of events to make sure the data is right and consistent, and you need to test the database's ability to handle a lot of people. It looked at how to improve the database and make sure it can handle the gallery's growing online presence [1]. Key database ideas like commit, restore, functions, triggers, procedures, and indexes are seen.
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Introduction:
[bookmark: _Toc154869449]Objective and Scope of the Report
To look at and plan how to set up the database system for Swansea Art Emporium, a well-known art store in Swansea. That is the main point of this article. The main goal is to build a strong computer system that can handle the gallery's growing online business. This will make you have to look closely at many parts of the database. For example, you have to make it faster, handle transactions, and add important database building blocks like commit, undo, functions, triggers, procedures, transactions, and indexes [2].
[bookmark: _Toc154869450]Importance for Swansea Art Emporium
By changing from a standard gallery to an online art store, Swansea Art Emporium has taken a big step towards reaching more people and making the art-buying experience better. In this change, the computer system is very important for many reasons:
· Data Management and Accessibility: Efficiently maintaining and manipulating massive volumes of artist, artwork, category, consumer, and transaction data.
· Performance Optimization: Optimizing database performance under different loads, especially for a high-traffic online art marketplace.
· Transaction Integrity: Protecting multiple transactions is essential to online shopping confidence.
· User Experience Enhancement: Fast query results and simplified transactions for artists and consumers.
· Scalability and Flexibility: Meeting the gallery's growing collection and consumer base [3].
In-depth research and proactive ideas to improve the database's functionality and performance contribute to Swansea Art Emporium's online development and success.
[bookmark: _Toc154869451]Performance Tuning
[image: ]
Some data questions are necessary for Swansea Art Emporium's online store because they are used so often and are important to the business. These include viewing artworks, seeing past orders, and seeing artists' portfolios. We propose the following secondary indexes based on the above searches: an index on the category ID in the Artwork Category Tables, an index on the artist ID in the Artworks Table, and an index on the customer ID in the Orders Table [4]. These fields are chosen for sorting based on things like the number and importance of queries, how quickly and easily data can be retrieved, and the balance between read and write operations. After these categories are added, they should greatly improve the speed of Swansea Art Emporium's database, especially when it comes to making it faster to look up artwork, get order history, and access artist portfolios. This speed tuning is an important step to make sure the database system can handle a lot of traffic and give users of the online art market a smooth experience [4].
[bookmark: _Toc154869452]Analysis of Crucial Data Queries
Several data questions are necessary for Swansea Art Emporium's online store because they are used so often and are important to the business. Some of these are:
· Artwork Lookup: Questions that are often asked of the Artworks table to show information about works of art, especially by artist, price range, and group.
·  Order History: Regular access to the Orders and Order Details tables so buyers can get information about past purchases.
· Gallery Access for Artists: Use queries on the Artists and Artworks tables to show off artists and their profiles [5].
[bookmark: _Toc154869453]Selection of Secondary Indexes
Since the above questions led to these suggestions for secondary indexes, they are:
· Index on artist ID in the Artworks Table: A lot of queries will sort works of art by artist. An index on artist ID will make these findings go much faster.
· Index on customer ID in the Orders Table: Customers often look at their past orders. These queries will run faster if you index the customer ID in the Orders table.
·  Create an index on the category ID in the Artwork Category Table: Category filters are often used in artwork searches. These kinds of queries will run faster if there is an index on the category ID [6].
[bookmark: _Toc154869454]Justification for the Choice of Indexed Columns
Columns are chosen for tracking based on how often and how important they are in the online art market. The chosen fields are essential to frequently run and important queries, which ensures that the system works at its best. The goal is to make data access faster and more efficient so that users have a better experience. There is a careful balance between read and write operations because indexing speeds up read operations while reducing the time that write operations might take to update the index. This method makes sure that the chosen columns meet the needs of the system's operation [6].
After these categories are added, they should greatly improve the speed of Swansea Art Emporium's database, especially when it comes to making it faster to look up artwork, get order history, and access artist portfolios. This speed tuning is an important step to make sure the database system can handle a lot of traffic and give users of the online art market a smooth experience.
[bookmark: _Toc154869455]Transaction Management
In Task 1, an important transaction was set up to handle the process of making an order in the online market at Swansea Art Emporium. Putting in an order, adding information about the order, changing the inventory of art, and then going back and closing the transaction are all parts of this transaction. There are several reasons why transaction management is important for Swansea Art Emporium's online marketplace: to keep data safe, consistent, and separate; to make sure customers trust and are happy with the service; and to run the business smoothly. The online store for Swansea Art Emporium works well when it comes to how well it takes care of purchases. It makes sure that the system is reliable, consistent, and effective, which is important for the business to do well in the tough online art market [7].
[bookmark: _Toc154869456]Explanation of the Transaction Implemented in Task 1
In Task 1, an important transaction was set up to handle the process of making an order in the online market at Swansea Art Emporium. There are several steps to this transaction:
	Step
	Description

	1. Creating an Order
	An order record is created in the Orders table with details such as customer ID, order date, and total amount.

	2. Adding Order Details
	For each artwork in the order, a record is added to the Order Details table, linking the order with specific artworks and quantities.

	3. Updating Artwork Inventory
	If the system tracks inventory, the quantity of each purchased artwork is updated.

	4. Transaction Rollback and Commit
	Rollback and commit actions are used in the deal. The deal is rolled back to protect the security of the data if any step fails, like when the artwork is not available. If every step goes well, the deal is completed, and the order is complete [8].



[bookmark: _Toc154869457]Relevance of Transaction Management in the Context of Swansea Art Emporium
For many reasons, transaction handling is very important for Swansea Art Emporium's online market. Data security is important for transaction management because it makes sure that all processes are finished properly before changes are made. In difficult processes like order handling, where many steps depend on each other, it's important to make sure that deals are correct and complete. It's important to be consistent so that the database state stays steady, even if mistakes happen or the system crashes. Isolation keeps other processes from messing up ongoing ones, which is especially important when there are multiple people, so each transaction stays unique. The ability for changes to stay in place even after the system crashes is called resilience. Trustworthy transaction management takes care of orders and money transfers in a way that makes customers happy and builds trust. In general, this improves efficiency by making difficult jobs like placing orders easier, which in turn makes the whole process simpler for customers [9].
To sum up, managing deals well is a big part of how well Swansea Art Emporium's online market works. It makes sure the system always and correctly, which is important for the business to do well in the tough online art market.
[bookmark: _Toc154869458]Review of the Design and Implementation
Swansea Art Emporium's ERD shows the links and organizations in their online market. The database must be able to manage numerous users concurrently, protect the data, and function properly in environments with a large number of users. Consider Concurrency Control, Resource Management, and Security. Different levels of transaction separation keep speed and uniformity in check. Swansea Art Emporium's online store is supported by an ERD-represented database system. Because of settings with multiple users and the difficulty of managing transactions, they need to be reviewed and changed all the time. Finding the right balance between speed, data security, and user concurrency is key to the success of a database system [10].
[bookmark: _Toc154869459]Critical Assessment of the Entity-Relationship Diagram (ERD)
For Swansea Art Emporium, an ERD was made that shows all of the connections and organizations that are part of their online community. It has things that are necessary for an art market, like Artists, Artworks, Categories, Customers, Orders, and Feedback. The connections are clearly outlined, which makes it easy to see how the data is linked [11].
Strengths:
Since the ERD is clean and well-organized, it's easy to see how data flows between entities. The design also normalizes up to the third normal form (3NF), which gets rid of unnecessary copies and makes sure the data is correct.
Areas for Improvement:
Scalability is very important for business growth. As the company grows, the database must be able to handle exchanges and things that get more involved. Scalability is necessary to maintain performance and functionality as data quantities grow and needs change. Flexibility is essential, requiring frequent design reviews to respond to changing business demands. As the art market introduces new artworks and categories, the database design should adapt. Regular system reviews and adjustments ensure that the system can easily adapt to changes, helping the company adapt to changing needs [12].
[bookmark: _Toc154869460]Discussion on Multi-User Database Environment Adaptability
Concurrent access requires effective database administration for data integrity and performance in multi-user environments. Multi-version concurrency control (MVCC) and locks are essential for flawless simultaneous transactions. Resources must be managed to maximize performance with many requests. In this dynamic and shared environment, strong access restrictions and authentication are necessary to protect critical data [13].



[bookmark: _Toc154869461]Analysis of Transaction Isolation Levels and Potential Issues:
Transaction Isolation Levels:
Performance and consistency are balanced by various isolation levels (Read Uncommitted, Read Committed, Repeatable Read, Serializable). Faster systems with lesser isolation levels, such as Read Committed, are more likely to produce soiled readings. High levels (like Serializable) minimize performance but avoid these issues [14].
Potential Issues:
Lost Updates occur when two transactions simultaneously attempt to update the same data. Proper locking mechanisms or using higher isolation levels can prevent this. Unresolved Dependencies (Unsavory Readings) When a transaction reads data that has been updated but not committed by another transaction, this occurs. prevented by employing higher isolation levels or Read Committed. Analyses that are inconsistent (non-repeatable reads) When a transaction accesses the same data several times and discovers different values, this happens. Repeatable Read or Serializable separation levels stop this from happening [14].
Mitigation Strategies:
Picking the best amount of separation for Swansea Art Emporium's needs and the trade-offs that come with it. For the best speed and stability, you should regularly check and improve your database. Swansea Art Emporium's online store is supported by an ERD-represented database system. Because of settings with multiple users and the difficulty of managing transactions, they need to be reviewed and changed all the time. Finding the right balance between speed, data security, and user concurrency is key to the success of a database system [15].
[bookmark: _Toc154869462]Database Concepts
This part talks about basic database ideas, like Rollback, Commit, Functions, Triggers, Procedures, Transactions, and Indexing. These ideas are very important for managing the information at Swansea Art Emporium. If you understand and use these ideas, you can protect data, improve speed, and keep your database healthy.
[bookmark: _Toc154869463]Rollback
Uncommitted transactions can be undone with a database rollback process. It takes the database back to its original state if a transaction fails to protect its integrity [16].
Significance:
When you turn on this function, it makes sure that the computer only stores correct data. Rollback stops partial changes that could damage the data if a part of the process fails. Handling Errors this is a safety feature that will handle mistakes or system breakdowns. Isolation keeps users separate in a multi-user setting by throwing away changes that might mess up other events that are going on at the same time.
[bookmark: _Toc154869464]Commit
Commit is the operation that finalizes a transaction, making all changes made during the transaction permanent in the database. Once a transaction is committed, it cannot be rolled back.
Role:
Data Permanence this feature makes sure that the changes made during a transaction stay in the database after the transaction is over. Transaction Boundary the transaction boundary clearly shows when changes are made by indicating the end of a transaction. Consistency helps keep the database consistent by only committing activities that are full and free of errors [16].
[bookmark: _Toc154869465]Functions
SQL functions are reusable code blocks in a database that perform a specific task. They can be used to encapsulate complex calculations or operations, returning a value based on input parameters.
Use in Swansea Art Emporium’s Database:
Data Processing functions can process artwork prices, calculate commissions, or aggregate sales data. Validation they can be used for validating inputs or formatting data. Modularity and Reusability enhance code organization and reduce redundancy.
[bookmark: _Toc154869466]Triggers
Triggers are automated procedures in a database that are initiated in response to specific events, such as insertions, updates, or deletions.
Impact:
Automation automates certain processes, like updating inventory levels or logging changes. Data Integrity helps maintain integrity by automatically enforcing business rules. Reactive Programming enables the database to react to changes without external intervention [17].
[bookmark: _Toc154869467]Procedures
Sets of SQL statements called stored procedures are used to carry out operations in databases. They remain in the database and can be accessed as needed.
Role:
Complex Operations encapsulate complex operations into simpler calls, making database interactions more efficient. Security can restrict direct access to tables, enhancing security. Performance improves performance by reducing network traffic and reusing execution plans.
[bookmark: _Toc154869468]Transactions
A series of actions carried out as a single logical work unit is called a transaction. It needs to be finished in full or stopped [17].
Importance:
Atomicity guarantees that either every operation in a transaction is finished or none of them are. Consistency maintains database consistency by ensuring that only valid data is committed. Isolation and Durability provide isolation from other transactions and durability once a transaction is committed.
[bookmark: _Toc154869469]Indexing
The process of building indexes, or data structures that speed up data retrieval from a database table, is known as indexing [17].


Role:
Performance makes queries run much faster, especially in big systems. The computer engine doesn't have to scan as much info when it is efficient. Trade-offs: Indexes are good for read operations, but they can slow down write operations because they need to be maintained.
In conclusion, these database ideas are very important for keeping Swansea Art Emporium's database system running smoothly. For data security, speed, and general database health, it's important to understand and use these ideas properly.
[bookmark: _Toc154869470]Reflections on the Database's Effectiveness
The database that was made for Swansea Art Emporium is ready to help its online store work well. Adding performance-boosting methods and transaction management strategies with care will be very important for making the user experience smooth and effective. Functions, triggers, and stored procedures will make sure that the database can not only handle its current task well but also grow as needed in the future. Also, paying attention to transaction separation levels and making sure the database can work with multiple users shows that you are thinking ahead, which is very important in online markets that are always changing. Even though the current design is strong, it is important to stay flexible and open to new technology and changing business needs [18].
In conclusion, Swansea Art Emporium's database system is a strong foundation for the gallery's online market thanks to its thorough planning and practical use. How well it does will be very important for getting more customers involved, reaching more people, and speeding up Swansea Art Emporium's digital change [18].




[bookmark: _Toc154869471]Conclusion
The database architecture and implementation for Swansea Art Emporium's online marketplace are covered in detail in this study. The system's stability, efficiency, and capacity for gallery operations and extension are provided via performance tuning, transaction management, and key database principles. It is anticipated that query performance will be enhanced using performance optimization techniques such as secondary indexes on important tables including Artworks, Orders, and Artwork Category. This needs to be improved for everyday jobs like looking up artwork and getting order records. Through transaction management, the design stresses data accuracy and uniformity, especially in complex tasks like making an order that has several steps. The paper focuses on strong transaction handling methods to keep important processes reliable. When you look at database ideas like rewind, commit, functions, triggers, procedures, transactions, and indexing, you can see how important they are for keeping data safe, automating tasks, encoding complex processes, and improving database speed. An ERD is a clear and well-organized picture of a data structure. The study emphasizes how crucial it is to routinely assess the ERD to ensure that it can expand as necessary and adjust to modifications in the business environment. The system's multi-user versatility addresses resource management, simultaneous user control, and security issues. Users can use the online art market with ease and safety thanks to this section. The study's final section examines transaction separation levels and how they guard against inconsistent analyses, unresolved dependencies, and overlooked modifications. This study demonstrates the meticulousness with which the database processing procedure is examined to ensure its accuracy and dependability.
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