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Introduction:
[bookmark: _GoBack]The Swansea Art Emporium sits at the crossroads of tradition and modernity, attempting to balance its extensive collection of artwork with the ever-evolving demands of digital savvy in a time when data is just as important as the physical assets it symbolises. This study explores the fundamental components of the Emporium's data management strategy, defining the essential conditions for a strong database system that can withstand adversity and adapt to the complex demands of consumer interaction, art curation, and transactional efficiency. The need to build a database that not only holds information but also uses data storytelling to give the artwork life becomes clear as the Emporium sets out to update its data infrastructure. The types of data essential to the Emporium's functioning are examined in detail in the following sections, ranging from the vivid details of the artists and their creations to the dynamic interactions with customers and the planning of exhibitions that capture the spirit of the art field.
With its vision for a database system that encapsulates the soul of every brushstroke and the patron's lingering gaze, this report is an homage to the Emporium's dedication to quality. This is an introduction to the way the Emporium's historical documents will eventually come to life as a digital organism that honours the history of art while keeping pace with the times.
[bookmark: _Toc152551234]Task 1: Database Design and Creation
[bookmark: _Toc152551235]A. Analyze Requirements of Swansea Art Emporium
1. [bookmark: _Toc152551236]Identify Types of Data:
	Artist Details
	Names, biographies, contact information, representation details.


	Artwork Information
	Titles, creation dates, mediums, dimensions, prices, current status (e.g., on display, sold).


	Customer Data
	Customer profiles including contact details, purchase history, preferences.


	Transactions
	Sales records, payment methods, dates, amounts, associated artworks and customers.


	Exhibitions
	Dates, participating artists, featured artworks, event details.




The emporium begins with Artist Details and keeps extensive records of artists' names, biographical information, contact details, and information on their representation. This information is essential for managing artists since it guarantees that the gallery can keep lines of communication open and honour commitments. Going on to Artwork Information, the gallery keeps track of a variety of characteristics about the artworks, including their dimensions, price, artistic materials used, titles, and creation dates. It also notes each piece's present state, indicating whether it's being held somewhere, sold, or on show. Sales, exhibition curation, and inventory management all depend on this information.
Another important component is client data, which includes customer profiles with contact information, a history of purchases, and preferences for art. With the use of this data, the museum is able to create enduring connections with its audience by using customised marketing campaigns and individualised communications. The gallery's financial dealings are recorded in the Transactions data, which also includes dates of transactions, payment methods, sales records, and total amounts involved. To create an integrated view of sales activity, each transaction is linked to the appropriate artwork and customer.



[bookmark: _Toc152551237]2. Identify Key Entities and Their Relationships
	Entity
	Attributes
	Relationships

	Artists
	Name, Biography, Contact Information, Representation Details
	Artist to Artwork: One-to-many

	Artworks
	Title, Artist, Price, Medium, Dimensions, Status
	Artwork to Sale: One-to-none-or-one

	
	
	Artwork to Exhibition: Many-to-many

	Customers
	Contact Details, Purchase History, Preferences
	Customer to Sale: One-to-many

	Sales
	Date, Amount, Payment Method, Associated Artworks and Customers
	

	Exhibitions
	Dates, Participating Artists, Featured Artworks, Event Details
	



Relationship Attributes:
Artwork to Exhibition: Display Dates, Location in Gallery
[bookmark: _Toc152551238]B Create a Database Schema Prototype

[image: ]

	Entity
	Attributes
	Relationships

	Artists
	· ArtistID: Unique identifier
· Name: Full name
· Biography: Bio or background
· Contact Information: Phone, email
· Representation Details: Info about galleries or agents
	Artist to Artwork: Indicates which artist created which artwork (One-to-many)

	Artworks
	ArtworkID: Unique identifier
· Title: Name of artwork
· ArtistID: Link to artist (FK to Artists)
· Price: Selling price
· Medium: Medium used
· Dimensions: Size specifications
· Status: Current status (e.g., available, sold, on exhibit)
	Artwork to Sale: Shows which artworks were sold in which sales (One-to-one)<br>Artwork to Exhibition: Links artworks to exhibitions (Many-to-many)

	Customers
	· CustomerID: Unique identifier
· Name: Full name
· Contact Details: Phone, email, address
· Purchase History: Record of purchases
· Preferences: Interests in art or artists
	Customer to Sale: Represents which customer made which purchases (Many-to-many)

	Sales
	· SaleID: Unique identifier
· Date: Date of transaction
· Amount: Total amount
· Payment Method: Method of purchase
· CustomerID: Link to customer (FK to Customers)
· ArtworkID: Reference to artworks (FK to Artworks)
	

	Exhibitions
	· ExhibitionID: Unique identifier
· Dates: Start and end dates
· Participating Artists: Links to Artists
· Featured Artworks: Links to Artworks
Event Details: Theme, location
	



[bookmark: _Toc152551239]C and D
[bookmark: _Toc152551240]Develop a PostgreSQL Database
[bookmark: _Toc152551241]Populate the Database with Realistic Records
[image: ]
The SERIAL datatype, which is frequently used in PostgreSQL for auto-incrementing fields, is not recognised by SQL Server, which leads to the error "Cannot find data type SERIAL" in SQL Server. The INT IDENTITY datatype is utilised in place of this to address this. Like the SERIAL datatype in PostgreSQL, the IDENTITY attribute in SQL Server automatically creates unique values for each entry. For primary keys, which demand uniqueness for every record in a database, this is crucial. Every primary key column (ArtistID, ArtworkID, etc.) in the updated SQL script is specified as INT IDENTITY. This guarantees that each new record added to these tables will have an integer value that is distinct and automatically increased. For instance, ArtistID INT IDENTITY PRIMARY KEY in the Artists table designates ArtistID as a primary key with automatically-incremented values that are integers. Additionally, SQL Server-specific data types and constraints are covered in the script. For instance, in string-type fields, NVARCHAR is utilised rather of VARCHAR. With SQL Server, NVARCHAR is a better option for storing Unicode characters since it supports a larger variety of character types.
For every entity, such as artists, artworks, customers, sales, and exhibitions, the script contains CREATE TABLE statements with the necessary fields and constraints. To guarantee data integrity, for example, the CHECK constraint in the Artworks and Sales tables makes sure that amounts and prices are greater than zero. Establishing foreign key associations is necessary to preserve referential integrity. For instance, the Artworks table's FOREIGN KEY (ArtistID) REFERENCES Artists (ArtistID) guarantees that every piece of art is connected to a legitimate musician. Lastly, the script shows how to initialise the database with data by including sample INSERT statements for every table. In order to verify and validate the relationships and structure of the database, this is an essential stage.
[bookmark: _Toc152551242]Task 2: 
To ensure data integrity, efficiency, and automation in database management, ideas like rollback, commit, functions, triggers, procedures, transactions, and indexing are essential. It is essential for any database administrator or developer to comprehend their significance.
[bookmark: _Toc152551243]Indexes
The purpose of indexes is to allow the database search engine to retrieve data more quickly. Indexes are specialised lookup tables. An index in a database is comparable to an index in a book, basically. Utilising indexes can expedite the process of retrieving rows from a database table. They are comparable to a book's index in that one may use it to locate the pages where a topic is covered with out of having to read the entire book [1]. Effective indexing techniques in databases can significantly speed up application performance and minimise query response times.
Kinds of Indexes: Typical index kinds are unique indexes, which guarantee data uniqueness, primary indexes, which are generated automatically with primary key restrictions, and secondary indexes, which are extra indexes on columns to enhance query efficiency.
[bookmark: _Toc152551244]Creation steps
Determine High-Usage Queries: Examine the queries that are executed the most frequently or require the greatest time. These could be searches to retrieve information on sales transactions, artist profiles, and artwork data.
Find the Crucial Columns for Indexing: Examine these queries for columns that are regularly utilised in JOIN conditions, WHERE clauses, or sorting and grouping procedures. Foreign keys, columns used in search parameters, and columns used in sorting and aggregation are common choices for indexing.
Create Indexes:
To construct indexes on selected columns, use the construct INDEX statement. For instance;
[image: ]
A column is already indexed if it already has a primary key or unique constraint.
Consider Composite Indexes:
When queries sort or filter data based on several columns, you should think about building composite indexes. As an illustration: 
[image: ]
[bookmark: _Toc152551245]Rollback, Commit, Transaction
They are the fundamental elements of transaction control. In a database, a transaction is a series of actions handled as a single logical work unit. A commit is made, permanently saving the modifications to the database, if all activities in the transaction are finished successfully. Nevertheless, a rollback is started, which reverses all of the changes performed during the transaction, if any operation within the transaction fails [2]. By completing a transaction in its entirety or completely erasing it if any part fails, this guarantees that the database stays in a consistent state.

[image: ]
The idea of a transaction in SQL is essential to guaranteeing the consistency and integrity of database activities. One way to conceptualise a transaction would be as a unit of work that is either fully or partially processed. The offered code focuses on tasks such as updating and adding records, together with strong error handling, to demonstrate how transactions are used in a SQL Server environment. The BEGIN TRANSACTION statement, which marks the beginning of an explicit, local transaction, starts the procedure. This is an important step because it establishes the baseline from which all modifications made to the database afterward are viewed as a single functional entity. The transactions in this instance are involving the 'Artworks' and 'Sales' tables.
The transaction's UPDATE operation aims to change an artwork's status in the 'Artworks' table. The artwork's status is changed to "Sold" using the SQL UPDATE statement, meaning that it is no longer for sale. This modification, which denotes the sale of an item, represents an important step in the art emporium's business logic. The 'Sales' table undergoes an INSERT INTO action after the modification. This is an important stage because it documents the selling transaction's specifics, such as the date, price, mode of payment, and clientele. The purpose of adding this record is to give a thorough record of the transaction. Ensuring data consistency in SQL transactions requires effective error management. Immediately following the execution of SQL commands, the @@ERROR function is used to look for errors. A ROLLBACK TRANSACTION is initiated if an error (such as a breach of database constraints) is found. In order to prevent incomplete or inconsistent updates to the database, this rollback function serves as a safety precaution by reversing any changes made during the current transaction.
On the other hand, the COMMIT TRANSACTION statement is carried out if no mistakes are found. All changes made during the transaction are finalised and made permanent in the database by this command. For the data in the database to remain intact, this step is essential. Finally, for informational purposes, PRINT statements are provided. These statements provide a clear indicator of the transaction's outcome by outputting messages confirming the transaction's successful commitment or rollback. This feedback is particularly helpful for troubleshooting and observing how SQL scripts behave in practical situations.
[bookmark: _Toc152551246]Secondary indexes
For a company like the Swansea Art Emporium, performance optimisation is essential to guaranteeing effective and quick data retrieval. Optimising the most significant and regularly carried out transactions is the aim. This time, the emphasis will be on pinpointing three crucial areas where the addition of supplementary indices can improve performance. Because they offer a quicker way to access data that isn't always unique or doesn't have a primary index, secondary indexes are very helpful.
[bookmark: _Toc152551247]Indexing on Artworks (Search by Status or Medium)
Potential Index: CREATE INDEX idx_status_medium ON Artworks(Status, Medium);
Justification: Based on their media (e.g., oil, sculpture) and status (e.g., available, sold, on exhibit), artworks are likely to be frequently inquired. Queries that filter artworks based on these parameters can be executed much more quickly with an index on these columns. For instance, it is possible to find all accessible oil paintings more quickly. Given that these characteristics are not exclusive to each piece of art, a secondary index makes sense. Values indicating whether an artwork is available for purchase, sold, or on display are probably found in the 'Status' column. The medium or technique employed in the artwork, such as oil paint or sculpture, is described in the 'Medium' column. The database can retrieve artworks more quickly based on their state and medium by indexing these columns. This is especially helpful for searches that require to filter the artwork, such showing the artwork that is for sale or classifying the artwork for an exhibition. By acting as a sort of shortcut, the index enables the database to swiftly identify and obtain the pertinent rows without having to search through the whole record. 
[bookmark: _Toc152551248]Indexing on Sales (Search by Date or Customer)
Potential Index: CREATE INDEX idx_date_customerid ON Sales(Date, CustomerID);
For company research and reporting, the sales records are essential. There will probably be a lot of queries on the sales database, particularly ones based on the customer ID or transaction date. This index could be useful for tracking purchases made by a certain client or creating monthly sales statistics. The query time for these kinds of activities can be greatly decreased by this optimisation. The goal of this index is to maximise query performance when filtering sales information based on customer and date. It can be useful, for example, in producing sales statistics for a certain time frame or examining the purchasing patterns of particular clients. Such procedures are typical in retail and sales environments and are essential to comprehending customer behaviour and sales patterns. While the 'CustomerID' portion of the index aids in rapidly locating all transactions connected to a specific customer, the index on the 'Date' column makes it easier to efficiently sort and filter sales records chronologically. 
[bookmark: _Toc152551249]Indexing on Customers (Search by Purchase Preferences)
Potential Index: CREATE INDEX idx_preferences ON Customers(Preferences);
Particularly in the art industry, business strategy relies heavily on knowing client preferences. Quickly obtaining client preferences can help with stock curation and customised marketing. While 'Preferences' is a text field and isn't usually considered for indexing, this kind of index might be useful if queries frequently entail filtering consumers according to their preferences. It is possible that the 'Preferences' column includes textual data regarding the tastes or interests of the buyer in art. Because such a column may be textual and vary in content, indexing it is less common. On the other hand, this index might greatly accelerate the Emporium's queries that frequently need filtering clients according to their preferences (for example, for customised suggestions or targeted marketing campaigns). With customised services, the index may expeditiously guide the query to pertinent client records that meet certain preference criteria, increasing the effectiveness of marketing campaigns and elevating customer happiness.
Considerations
Maintaining Balance in Indexing: Although indexes can significantly increase query performance, they also add storage overhead to the database and can have an impact on insert, update, and delete performance. Therefore, finding a balance requires significant thought. To stay effective over time, indexes may require rebuilding or rearranging, particularly in dynamic databases where data is updated often [3].
Observing and Modifying: Improving performance requires constant work. It's essential to regularly check query performance and index effectiveness and make required improvements as the database expands and usage patterns change.
The Swansea Art Emporium can achieve more effective query operations, resulting in speedier access to crucial business data and overall enhanced database system performance, by strategically integrating these secondary indexes. Regular monitoring of these indexes' efficacy is necessary. Database administrators should evaluate query performance and modify the indexing method as needed to conform to shifting business requirements and patterns of data usage. 
[image: ]
[bookmark: _Toc152551250]Functions and stored procedures
Each collection of SQL statements is used to carry out specific database operations. SQL queries can utilise functions, which provide a value in return. Although they don't always yield a value, stored procedures are capable of carrying out more complicated tasks. By encapsulating repetitive activities, they improve the organisation and reusability of code. These can help with maintenance and prevent code duplication [4].
[bookmark: _Toc152551251]Triggers
When a database event occurs, such as an insertion, update, or deletion, triggers are set off automatically. Their purposes include upholding corporate standards, auditing database modifications, and preserving data integrity. As an instance, when recording a new sale, a trigger may automatically update the inventory count [5].
[bookmark: _Toc152551252]Transactions
By considering several stages as a single atomic operation, transactions guarantee the consistency and integrity of a database. They adhere to the fundamental principles of ACID (Atomicity, Consistency, Isolation, and Durability) that are essential to dependable database administration [6].
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VALUES (GETDATE(), 1000.00, 'Credit Card’, 5, 123);

-- Check for errors and decide to commit or rollback
IF @@ERROR <> @
BEGIN
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ROLLBACK TRANSACTION;
PRINT ‘Transaction rolled back due to an error.’;

END
ELSE
=IBEGIN
COMMIT TRANSACTION;

PRINT ‘Transaction successfully committed.';

(0 zows atfected)
Msg 515, Tevel 16, state 2, Line 11

Cannot insert the value NULL into column 'SaleID', table 'master.dbo.Sales'; column does mot allow nulls. INSERT fails.
The statement has been terminated.
Transaction rolled back due to an error.

Completion time: 2023-12-04T01:27:17.0220598+05:00
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-- Index on Artworks for Status and Medium
=ICREATE INDEX idx_status medium ON Artworks(Status, Medium);
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Explanation:
This index aids in fast retrieval of artworks based on their status and medium.
-~ It's beneficial for queries that filter artworks for display or sale purposes.
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-~ Index on Sales for Date and CustomerID
CREATE INDEX idx_date customerid ON Sales(Date, CustomerID);

Explanation:
This index improves the performance of queries involving sales data filtered by date and customer.
-~ Useful for generating sales reports over a period or analyzing a specific customer's purchases.

-- Index on Customers for Preferences
CREATE INDEX idx_preferences ON Customers(Preferences);

Explanation:
Although preferences might be a less typical field for indexing due to its textual nature,

-- this index can speed up queries that involve filtering customers based on their art preferences.
-~ Useful for targeted marketing and understanding customer trends.





image1.png
® Navnce

l

Artnovwkks
oErE=
o Cantcomatian

PR ——

Reprastioton
® Coruliea Nudun

© Retiistion

® Portaion Notios

Extebistiom

® sore
® Contenskentin

@ Ramnnor

© Cestsmeon. Ascantos

® NotiontDatotion

Artists
Ropsiatiom mmation
Bokkihtion - Cooasursion
okcoruwating Niskion
Rediation. Momtion
Cottzun, Amsion
Mecon - Malkimibion
Lroemciunend
Duiive Dfom

— |

Cunstomers
-
Conir 48,258
Megis.. 3£.241

siab

se. 700

S —
Sale Sale
B v €D
:

Mesloksuuerlocion
Clcening Dhotonn
@enni—Oiam -22:20)

Poskinabon- 22,5015
Foettecomn.. 01 2 2065
blom— 12220
Soas- 041,585

l

Customerts
© Gomomanin
 Beactonntom
@ Contutusthaanadolon

PR ——

Exhebitttions
@ Pomeaiton Ninkectm
© Carmmmotionises

® pamedciiction

Sales

@ Essuncminotaslation
py—
® Prion. Madkon
@ Ponmmem Rulon

@ Puatitication Nation




image2.png
@r¥larT

“F | swansea Art |g=gs &m|

-~ Artists Table .

8|9 SICREATE TABLE Artists ( @ & v| [Che

@ Database Engine ArtistID INT IDENTITY PRIMARY KEY, Search Solution Explorer (( © -
Name NVARCHAR(255) NOT NULL,

Biography NVARCHAR(MAX), G—_\ Solution 'Solution1" (0 projq
ContactInformation NVARCHAR(255), Miscellaneous Files
Connect~ ¥ ¥ ¢ W RepresentationDetails NVARCHAR(MAX) ® sQLQueryii1sql
Y d

 LibraryManagementSystem

& newart -- Artworks Table

@ PrescriptionsDB ZICREATE TABLE Artworks (
28 Swansea Art ArtworkID INT IDENTITY PRIMARY KEY,
= Database Diagrams Title NVARCHAR(255) NOT NULL,
- ArtistID INT,
5 Tables Price DECIMAL(18, 2) CHECK (Price >= @),
I System Tables Medium NVARCHAR(255),
¥ FileTables Dimensions NVARCHAR(255),
 External Tables Status NVARCHAR(50),
FOREIGN KEY (ArtistID) REFERENCES Artists(ArtistID
 Graph Tables (¢ ) (¢ )

& dbo.Artists

& dbo.ArtworkExhibitions
& dbo.Artworks

& dbo.ArtworkSales

& dbo.Customers (1 zow affected)
& dbo.Exhibitions (1 row affected)
& dbo.Sales

Views

(1 row affected)

External Resources (1 row affected)
Synonyms e o





image3.png
el I | e B B Bt A R L A | e

v i B8] &° 8 & &

“F | swansea Art - | P> Eeate

|© B

3 Database Engine

nnect~ ¥ ¥ ¢ W
 LibraryManagementSystem ~

& newart
& PrescriptionsDB
5@ Swansea Art
# Database Diagrams
5 # Tables
System Tables
FileTables
External Tables
Graph Tables
dbo.Artists
dbo.ArtworkExhibitions
dbo.Artworks
dbo.ArtworkSales

90 % A

& Messages

Commands completed successfully.

Completion time: 2023-12-03723:08:57.6955918+05:00





image4.png
F | Swansea Art v i BlH]|| & & # | 4

stel SQLQuery111.sql -...P-T4AR1
|9 B

® Database Engine

CREATE INDEX idx_artwork title price ON Artworks(Title, Price);

Search Soluti

& Solution
¢ W

 LibraryManagementSystem ~

onnect~ ¥ ¥

newart
& PrescriptionsDB
5@ Swansea Art
# Database Diagrams
5 # Tables
# System Tables
 FileTables
 External Tables
i Graph Tables
& dbo.Artists
& dbo.ArtworkExhibitions
& dbo.Artworks
& dbo.ArtworkSales
& dbo.Customers
& dbo.Exhibitions

90 % A

& Messages

Commands completed successfully.

Completion time: 2023-12-03723:12:13.5839924+05:00




