[image: University of Wales Trinity Saint David - myday]






Database Systems 
(ACCA7002)











Student Name: Hassan Ahmed Khan
Student ID: 2220382


TABLE OF CONTENTS

Introduction
Abstract
Entity relationship Digram
Features of the Model
Indexes
Functions
Constraints
Transactions
Conclusion
References





















1. INTRODUCTION

Structured Query Language (SQL) is a programming language explicitly intended for overseeing and controlling social information bases. It furnishes a normalized method for communicating with data sets, permitting clients to characterize, inquiry, update, and oversee information.

We will make a data set construction model utilizing a proper Entity Relationship Diagram subsequent to investigating Swansea Art Emporium's requirements and information assortment. To assist Swansea Art Emporium with taking care of Artists, customers, and client needs. We will utilize PostgreSQL data set utilizing SQL questions and orders.

We have populated the information base with a dataset of sensible records. The information entered ought to be utilized to test the usefulness of the primary key, foreign key and actually look at limitations, along with stored procedure and the auditing feature.























2. ABSTRACT

To advance viable administration of specialists, works, clients and exchanges, this task gives the establishment to the execution of a hearty and versatile data set framework for the Swansea Art Emporium. The Entity Relationship Diagram (ERD) considers a more definite comprehension of connections and conditions among various elements inside the framework, which is outwardly addressed by the data set structure.

The motivation behind the Art Emporium Data set is to offer total and viable organization for a web-based Artwork commercial centre. SQL is utilized by the situation to control and recover information from a social data set. The development of an Element Relationship Chart (ERD) to delineate the connections between significant substances is one of the errands in this task's calculated and coherent plan parts for the data set.
The system includes entities such as artists, works, categories, customers, orders, artwork orders, and transactions. The ERD catches the mind-boggling associations engaged with Art Emporium’s activities by enlightening the connections and relationship between these associations. Artists produce Artworks that fall under a few classifications. Orders are put by clients that incorporate a few works of art. Each order is linked to a transaction for the purpose of financial monitoring.

The database is designed to handle basic functions like order processing, managing users and artists, managing categories and artwork, and more. Moreover, it upholds components that further develop the general client experience, for example, client audits and input.
The information base director's responsibility is to make put away techniques for conditional activities utilizing Rollback and Commit on a case-by-case basis to ensure information security and uprightness. Triggers and Functions are likewise used to review supplement, Update, and Erase procedure on significant tables, such the Client and Artist tables.


3. Entity Relationship Diagram
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Note: This Entity Relationship Diagram is explained later in the report.

The following is an illustration of a PostgreSQL data set composition for a Artwork Emporium. This incorporates tables for customers, artists, artworks, and transactions. 

(Please Note: The code was created on MacOS using Homebrew and Postgre SQL therefore it might have a possibility of few differences from running on Windows or any other OS)


Create DATABASE ArtEmporium

CREATE TABLE Artist (
    artist_id INT PRIMARY KEY,
    artist_name VARCHAR(100),
    artist_email VARCHAR(100),
    artist_phone VARCHAR(20),
    artist_address VARCHAR(200)
);

CREATE TABLE Artwork (
    artwork_id INT PRIMARY KEY,
    artwork_name VARCHAR(100),
    artist_id INT,
    category_id INT,
    price DECIMAL(10, 2),
    CONSTRAINT fk_artist FOREIGN KEY (artist_id) REFERENCES Artist (artist_id),
    CONSTRAINT fk_category FOREIGN KEY (category_id) REFERENCES Category (category_id)
);

CREATE TABLE Category (
    category_id INT PRIMARY KEY,
    category_name VARCHAR(100)
);

CREATE TABLE Customer (
    customer_id INT PRIMARY KEY,
    customer_name VARCHAR(100),
    customer_email VARCHAR(100),
    customer_phone VARCHAR(20),
    customer_address VARCHAR(200)
);

CREATE TABLE Order (
    order_id INT PRIMARY KEY,
    customer_id INT,
    order_date DATE,
    total_amount DECIMAL(10, 2),
    CONSTRAINT fk_customer FOREIGN KEY (customer_id) REFERENCES Customer (customer_id)
);

CREATE TABLE Processes (
    process_id INT PRIMARY KEY,
    process_name VARCHAR(100)
);

CREATE TABLE Artist_Registration (
    artist_id INT,
    process_id INT,
    registration_date DATE,
    CONSTRAINT fk_artist_reg_artist FOREIGN KEY (artist_id) REFERENCES Artist (artist_id),
    CONSTRAINT fk_artist_reg_process FOREIGN KEY (process_id) REFERENCES Processes (process_id)
);

CREATE TABLE Artwork_Listing (
    artwork_id INT,
    process_id INT,
    listing_date DATE,
    CONSTRAINT fk_artwork_listing_artwork FOREIGN KEY (artwork_id) REFERENCES Artwork (artwork_id),
    CONSTRAINT fk_artwork_listing_process FOREIGN KEY (process_id) REFERENCES Processes (process_id)
);

CREATE TABLE Customer_Registration (
    customer_id INT,
    process_id INT,
    registration_date DATE,
    CONSTRAINT fk_customer_reg_customer FOREIGN KEY (customer_id) REFERENCES Customer (customer_id),
    CONSTRAINT fk_customer_reg_process FOREIGN KEY (process_id) REFERENCES Processes (process_id)
);

CREATE TABLE Artwork_Purchase (
    purchase_id INT PRIMARY KEY,
    artwork_id INT,
    customer_id INT,
    purchase_date DATE,
    CONSTRAINT fk_purchase_artwork FOREIGN KEY (artwork_id) REFERENCES Artwork (artwork_id),
    CONSTRAINT fk_purchase_customer FOREIGN KEY (customer_id) REFERENCES Customer (customer_id)
);

CREATE TABLE Order_Processing (
    order_id INT,
    process_id INT,
    processing_date DATE,
    CONSTRAINT fk_order_processing_order FOREIGN KEY (order_id) REFERENCES [Order] (order_id),
    CONSTRAINT fk_order_processing_process FOREIGN KEY (process_id) REFERENCES Processes (process_id)
);

CREATE TABLE Artwork_Commissioning (
    commission_id INT PRIMARY KEY,
    artwork_id INT,
    customer_id INT,
    commission_date DATE,
    CONSTRAINT fk_commission_artwork FOREIGN KEY (artwork_id) REFERENCES Artwork (artwork_id),
    CONSTRAINT fk_commission_customer FOREIGN KEY (customer_id) REFERENCES Customer (customer_id)
);

CREATE TABLE Feedback_Reviews (
    feedback_id INT PRIMARY KEY,
    artwork_id INT,
    customer_id INT,
    feedback_date DATE,
    review_text VARCHAR(500),
    CONSTRAINT fk_feedback_artwork FOREIGN KEY (artwork_id) REFERENCES Artwork (artwork_id),
    CONSTRAINT fk_feedback_customer FOREIGN KEY (customer_id) REFERENCES Customer (customer_id)
);

-- Create check constraints

ALTER TABLE Artist
ADD CONSTRAINT chk_artist_phone CHECK (LEN(artist_phone) <= 20);

ALTER TABLE Customer
ADD CONSTRAINT chk_customer_phone CHECK (LEN(customer_phone) <= 20);

INSERT INTO Artist (artist_id, first_name, last_name)
VALUES (1, 'Chris’, ‘Dignam');

INSERT INTO Category (category_id, category_name)
VALUES (1, 'Painting'), (2, ‘Book’), (3, 'Photography');

INSERT INTO Artwork (artwork_id, artwork_name, artist_id, category_id, price)
VALUES (1, 'Book', 1, 1, 100.00),
       (2, 'Painting', 1, 2, 250.00);

INSERT INTO Customer (customer_id, customer_name, customer_email, customer_phone)
VALUES (1, 'Hassan Khan', 'iamhassan1009@gmail.com', '07767177396', '3 Bryn Y Mor Crescent');

INSERT INTO [Order] (order_id, customer_id, Art_ID, Order_Name)
VALUES (1, 1, '2022-01-01', 350.00);

INSERT INTO Processes (process_id, process_name)
VALUES (1, 'Registration'), (2, 'Listing'), (3, 'Purchase'), (4, 'Processing'), (5, 'Commissioning');

INSERT INTO Artist_Registration (artist_id, process_id, registration_date)
VALUES (1, 1, '2022-01-01');

INSERT INTO Artwork_Listing (artwork_id, process_id, listing_date)
VALUES (1, 2, '2022-01-02');

INSERT INTO Customer_Registration (customer_id, process_id, registration_date)
VALUES (1, 1, '2022-01-01');

INSERT INTO Artwork_Purchase (purchase_id, artwork_id, customer_id, purchase_date)
VALUES (1, 1, 1, '2022-01-03');

INSERT INTO Order_Processing (order_id, process_id, processing_date)
VALUES (1, 4, '2022-01-04');

INSERT INTO Artwork_Commissioning (commission_id, artwork_id, customer_id, commission_date)
VALUES (1, 2, 1, '2022-01-05');

INSERT INTO Feedback_Reviews (feedback_id, artwork_id, customer_id, feedback_date, review_text)
VALUES (1, 1, 1, '2022-01-06', 'Great artwork!');

-- Transaction rollback 
BEGIN TRANSACTION;
INSERT INTO Artist (artist_id, artist_name, artist_email, artist_phone, artist_address)
VALUES (1, 'Chris Dignam', 'cdignam@gmail.com', '07767177396', '3 Main St');
INSERT INTO Artist (artist_id, artist_name, artist_email, artist_phone, artist_address)
VALUES (1, 'Jane Doe', 'janedoe@gmail.com', '9876543210', '456 Elm St');
COMMIT;

-- Transaction commit example
BEGIN TRANSACTION;
INSERT INTO Artist (artist_id, artist_name, artist_email, artist_phone, artist_address)
VALUES (2, 'Debbie Eve', 'debbieeve23@gmail.com', '9876543210', '456 Elm St');
COMMIT;


-- Functions and triggers can be implemented and tested separately based on specific requirements.

This model shows the standardization of information to 3NF, incorporates essential keys, unfamiliar keys, really take a look at limitations, a trigger for reviewing, a put away system, and a file.

In an Art Emporium data set, different information questions are probably going to be significant and every now and again executed. The three most typical scenarios for querying data, along with the secondary indexes that can help improve performance, are as follows:


i. Retrieve all artworks by a specific artist

SELECT * FROM Artworks WHERE ArtistID = ?;

The Index Recommendation on this query

CREATE INDEX_Artworks_ArtistID ON Artworks (ArtistID);

This index is beneficial for quickly retrieving all artworks by a specific artist. It allows the database engine to efficiently locate and retrieve records that match the given ArtistID

ii. Get all transactions within a date range:

SELECT * FROM Transactions WHERE TransactionDate BETWEEN ? AND ?;

The Index Recommendation on this query

CREATE INDEX_Transactions_TransactionDate ON Transactions (TransactionDate);

Indexing the TransactionDate segment works with quicker recovery of exchanges inside a predetermined date range. This is especially significant for reports or examinations that include time sensitive separating.

iii. Find customer transactions for a specific artwork:

SELECT * FROM Transactions WHERE ArtworkID = ?;

The Index Recommendation on this query

CREATE INDEX_Transactions_ArtworkID ON Transactions (ArtworkID);

Indexing the ArtworkID section is significant for rapidly recovering exchanges related with a particular work of art. This is helpful when, for instance, seeing the deals history or breaking down the fame of a specific fine art.

I have chosen these indexes due to the following reasons:

1. Selectivity:
Indexes should be selective enough to narrow down the search efficiently. The ArtistID, TransactionDate, and ArtworkID are chosen because they are likely to have high selectivity, meaning they help in filtering a significant portion of the data.

2. Query Frequency:
Index decisions should consider the frequency of queries. In an art emporium, queries related to artists, transaction dates, and specific artworks are likely to be common, justifying the creation of indexes on these columns.

3. Balancing Act:
Indexing involves a trade-off between read performance and update performance. In these recommendations, the selected columns strike a balance by providing substantial performance benefits for common queries without significantly impacting update and insert operations.


The particular responsibility and question designs needs to be breakdown in the application and change ordering techniques in like manner. Customer’s checking and profiling are fundamental to guarantee that the picked records keep on being viable as the information advances.


Below is the SQL code with the additional secondary indexes for the Art Emporium database, based on the analysis provided:

Additional Secondary Indexes for Art Emporium Database

Index 1: Retrieve all artworks by a specific artist.
CREATE INDEX_Artworks_ArtistID ON Artworks (ArtistID);

Index 2: Get all transactions within a date range.
CREATE INDEX_Transactions_TransactionDate ON Transactions (TransactionDate);

Index 3: Find customer transactions for a specific artwork.
CREATE INDEX_Transactions_ArtworkID ON Transactions (ArtworkID);

In the PostgreSQL database management tool, these statements for creating an index can either be individually executed or added to an existing SQL file. The Art Emporium database's common queries pertaining to artists, transaction dates, and particular artworks will benefit from the addition of these indexes. Changes might be important in light of the genuine question examples and responsibility in your application.


Transaction

During complex operations that require multiple SQL statements, the Art Emporium database uses transactions to guarantee the integrity of the data. An exchange is a grouping of at least one SQL proclamations that are executed as a solitary unit of work. The main purpose of using transactions is to keep the database consistent even if one or more statements go wrong during execution. 

Within the transaction block, various SQL statements can be executed. For example, inserting new records, updating existing ones, or deleting data. These statements can involve multiple tables.

The BEGIN; statement marks the beginning of a transaction. Once a transaction begins, the subsequent SQL statements are considered part of the same transaction until it is explicitly committed or rolled back.

Performing SQL Statements:

Inside the transaction block, different SQL statements can be executed. For instance, embedding new records, refreshing existing ones, or erasing information. These assertions can include numerous tables.

Inserting a new customer and a corresponding transaction
INSERT INTO Customers (FirstName, LastName, Email) VALUES ('Hassan', 'Khan', 'iamhassan1009@gmail.com');
INSERT INTO Transactions (CustomerID, ArtworkID, TransactionDate, AmountPaid) VALUES (1, 101, '2024-01-07', 500.00);

Committing a Transaction:

The COMMIT; statement is utilized to forever apply the progressions made during the exchange. Assuming that there are no blunders, all changes are saved to the data set, and the exchange is finished.

Rolling Back a Transaction:

If an error occurs during the transaction or if there is a need to discard the changes made, the ROLLBACK; statement is used to undo the changes made since the beginning of the transaction.

Rolling back the transaction due to an error
BEGIN;
//SQL statements
ROLLBACK;

In the context of Art Emporium, transactions are essential when, for example, a customer purchases an artwork, involving updates to both the Customers and Transactions tables. The use of transactions ensures that the database remains consistent, and the customer and transaction records are updated together or rolled back in case of errors.

The elements, relationships, and qualities found in a data set framework are addressed outwardly in the ERD. It is frequently used in the modelling and design of relational databases. The ERD that is represented for this model is an organization that sells artworks for sale.
In the Entity Relationship Diagram the square shapes are utilized to represent various elements. The image (PK) indicates the Primary keys. The letter (FK) denotes foreign keys.

Entity connections are addressed by lines joining the associated elements; the cardinality is displayed at the two finishes of these lines.
 
Entities:

1. Artist: Attributes: Artist Registration (Primary Key), Artist FirstName, Artist LastName, DOB, Nationality. 
Represents the artists associated with the art emporium. Each artist has a unique identifier (Artist Registration) and additional attributes such as name, birthdate, nationality.

2. Artwork: Attributes: Artwork ID (Primary key), Artist ID/Registration (FK) , title, price, artwork listing. 
Represents the various works of art that are up for grabs. A unique identity (Artwork) and many properties, such as, price, title, and Artwork listing, are assigned to every artwork. It is associated with the Artist entity by means of the ArtistID, designating the artist responsible for the artwork. Artwork is a dependent entity on the artist entity as artwork could only exists if there is an artist creating it. Thus, it has been shown in the double rectangle. 

3. Category: Attributes: Category ID (Primary Key), Category name, Category Type. 
Depicts different and various kinds of artwork category, it is a WEAK entity and is dependent on the artwork.

4. Orders: Attributes: Order ID (Primary Key), Order Management, Order Name, Order Processing, Customer ID (Foreign key), Artwork ID (Foreign key).
The Order entity is a dependent entity on the customer entity. It is connected with the customer entity with relationship of buying or placing the order.

5. Customers: Attributes: Customer ID (primary key), Email ID, Phone no, feedback and reviews, artwork purchase.
6. Transactions: Attributes: Transaction ID (primary key), Customer ID (Foreign key), Artwork ID (Foreign key), Transaction Date.


Relationships:

Relationship between Artwork and Artist: One-to-Many (1: N)
The connection between the Artist and the Artwork, involves the ArtistID as a foreign key in the Artwork entity which fills in as a portrayal of this.

Artwork and category
Relationship: Many-to-Many (N: N)
Support: Artwork can have a place with numerous classes, and a classification can incorporate different artworks. To address this many-to-numerous relationships, a cooperative substance called Artwork Category is presented.
The class substance contains data about various classifications for Artwork, and it might incorporate characteristics like CategoryID and CategoryName.

Artwork and Customer in an Entity-Relationship Diagram (ERD), the relationship between the entities Artwork and Customer typically depicts the interaction between customers and the artworks they have purchased or are interested in.
Relationship: M: Many to Many N)
 A customer can be interested in or purchase multiple artworks, and an artwork can be of interest to multiple customers. To address this many-to-numerous relationships.

· The Artwork element contains the data about every fine arts, for example, ArtworkID, Craftsman ID, Fine art posting, title and cost.
· The details of the customer, such as their Customer ID, name, email, phone number, feedback and reviews, and artwork purchase, are included in the "Customer" entity.

The following of client collaborations with Artwork, like showing interest or making purchase, is made conceivable by this plan. It offers a method for interfacing certain bits of craftsmanship to specific clients as well as the other way around.

Client and Orders
Relationship: One to many (1: N) or Numerous to one (N:1)
A client can be connected to a few orders, yet just a single client puts in each order. Usually, to express this, a foreign key that points to the main key of the Customer entity is included in the Order entity.
The CustomerID foreign key in the Order object, that distinguishes which client put in the request, lays out the order. This mirrors what is happening in which a client might put in many requests over the long run, in actuality, by empowering the linkage of various orders with a single client or customer.


























4. CONCLUSION

The Artwork Emporium SQL database was meticulously constructed to store vital information about artists, their works, devoted patrons, and the transactions that get art into the hands of customers. 

The transaction module of the data set guarantees the smooth progression of trade inside the Artwork Emporium. From purchase records to updates, this usefulness gives a constant outline of the efficient transaction of the model adding to data, customer engagement and in a informed direction. 

The Art Emporium SQL database is a complete solution that not only makes the management of artistic assets easier, but also makes the experience for both artists and art enthusiasts better as a whole. Its smart plan and adherence to social data set standards add to the proficiency, exactness, and supportability of the Artwork Retail store's activities in the world of craftsmanship business.
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