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[bookmark: _Toc215504128][bookmark: _Toc215504164][bookmark: _Toc216385854][bookmark: _Toc216687297]Overall introduction Part A and Part B: 
The quick development of digital technologies keeps changing how data is handled, stored, and retrieved. In order to maintain systems' scalability, security, and ability to meet complex organizational objectives, effective data management is crucial. The full lifecycle development of a relational database and a full-stack web application intended to store, manage, and retrieve data on books and movies is documented in this paper. The project is split into two sections: Part B is a real-world implementation of a dynamic PHP-based website that connects directly with the database, and Part A is a thorough investigation of database theory and implementation. An extensive examination of requirements gathering, conceptual modelling, logical schema design, and normalization to third normal form (3NF) is provided in Part A, which takes an academic and engineering-focused approach. Advanced subjects including indexing techniques, query optimization, transaction control, ACID compliance, and strong database security standards are also covered. These components are assessed using established techniques to make sure the database satisfies the requirements for long-term maintainability and functional robustness. Theoretical analysis gives way to applied software engineering in Part B. It describes the creation of an interactive web application that lets users catalog, search, filter, modify, and arrange multimedia content, including movies and books. Front-end interface design, PHP back-end logic, CRUD operations integration, safe authentication methods, session management, and the application of security controls that adhere to industry best practices are all essential components. Additionally examined are testing procedures, user feedback analysis, and deployment factors. The project illustrates the crucial connection between practical system implementation and efficient database architecture. The system demonstrates how structured relational data models provide dependable, secure, and scalable online applications by fusing theoretical rigor with real-world application. The merits and weaknesses of both components are assessed in the report's conclusion, along with suggestions for improvements that can improve functionality, performance, and user experience.
[bookmark: _Toc215504129][bookmark: _Toc215504165][bookmark: _Toc216385855][bookmark: _Toc216687298]Part A- Database and Design Implementation
[bookmark: _Toc215504130][bookmark: _Toc215504166][bookmark: _Toc216385856][bookmark: _Toc216687299] Introduction:
By providing opportunities for learning, entertainment, and personal enrichment, books and movies play a significant role in enhancing individuals’ overall media consumption experience. Libraries, media centres, and digital collections offer people the chance to explore new genres, engage with diverse content, and develop a deeper appreciation for various forms of storytelling. Effective management of these materials is essential to ensure efficient operations, accurate cataloguing, and organized access. Currently, the media centre uses disparate techniques, such as paper records and different spreadsheets, to manage data on books, movies, borrowers, and lending operations. This disjointed approach has grown more and more inefficient, leading to uneven documentation, poor visibility of item movement, and difficulties monitoring borrowed goods. The shortcomings of the current approach have become increasingly noticeable as the collection keeps growing and user demand rises. The organization is putting in place a structured relational database system that unifies all information pertaining to books and movies into a single, centralized platform in order to address these problems. Reliable data storage, effective retrieval, and simplified management procedures will all be supported by the suggested system. The database will boost resource tracking, increase administrative efficiency, and improve the overall experience for both employees and customers by guaranteeing data integrity and reducing redundancy. This paper describes the entire design and implementation of the new database system, including the development of an Entity Relationship Diagram (ERD), normalization processes up to Third Normal Form (3NF), an analysis of important entities, and the creation of the database using SQL with suitable constraints. Furthermore, sample data and use-case examples are offered to confirm that the system satisfies the media centre operating requirements.
[bookmark: _Toc215504131][bookmark: _Toc215504167][bookmark: _Toc216385857][bookmark: _Toc216687300]Background: 
Movies and books are vital parts of contemporary information and entertainment services, serving the recreational, cultural, and educational interests of its users. Accurate record-keeping and excellent organization are essential for libraries and media centre to successfully manage their collections. Nonetheless, a lot of tiny or emerging media facilities continue to rely on unofficial administration techniques like handwritten notes, individual spreadsheets, and dispersed digital files. These techniques might be effective for small collections, but as stocks increase and circulation operations get more intricate, they soon fall short. The media centres  decentralized record-keeping mechanism currently presents a number of difficulties. Details regarding books and videos are not kept in a consistent format, borrowing histories are managed inconsistently, and catalogue information is spread across several files. This lack of connectivity decreases overall system transparency, increases administrative workload, and makes it more difficult to study circulation patterns. It is challenging to produce accurate reports, monitor item availability, or make future purchasing plans based on trustworthy data in the absence of a centralized framework. These issues can be successfully resolved by combining all data into a single, well-designed relational database. Such a system supports the media centres and its users' present and future operating demands by providing a scalable, safe, and effective way to organize and maintain data.



[bookmark: _Toc215504132][bookmark: _Toc215504168][bookmark: _Toc216385858][bookmark: _Toc216687301]Requirements analysis: 

To make sure the multimedia catalogue database system is reliable, expandable, and in line with user objectives, a thorough requirements study was carried out. In addition to supporting both functional and non-functional requirements, the system must support a variety of actors, including Administrators, Registered Users, and Guest Users. 
Functional Conditions:
Management of Books:
Comprehensive bibliographic metadata, such as title, author or authors, ISBN, publishing year, category, synopsis, and optional cover photos, must be stored by the system. Book entries must be able to be added, updated, or removed by administrators and users. A many-to-many link between Book and Author must be supported by the system since books may have several writers.
Management of Movies:
In a similar vein, the movie's title, director, year of release, genre, description, length, and poster images must all be entered into the system. It is necessary to support CRUD activities. Additional many-to-many linkages may be necessary for movies with various directors and genres.
Accounts for Users:
Secure authentication is necessary for registered users. Industry standards, such as bcrypt, must be used to hash passwords. Maintaining personal collections like wishlists, updating preferences, and managing profiles are all important for users.
User Evaluations and Scores:
For both books and movies, users ought to be allowed to provide text reviews and numerical ratings (1–5 stars). Every review needs to be timestamped, connected to the appropriate book or film, and tied to a single user. This makes relevant search filters and community-driven content possible.
Wishlist Features:
Every user has the option to keep a personalized wish list with the books and films they want to watch or read. It should be simple to add or remove items. A many-to-many design is necessary since a Wishlist has several titles, and each title may appear on multiple wish lists.
Features for Search and Filtering:
Filtering by genre, release/publication year, rating range, and alphabetical order should be possible using advanced search options. It is necessary to provide keyword searches for directors, authors, and titles. Appropriate indexing is necessary for this feature.

Requirements for Security: 
Encrypted communication routes and hashing of passwords. Sanitized queries prevent XSS and SQL injection, adherence to GDPR principles, including purpose limitation, right to deletion, and data minimization.
Access control: Sensitive or personal information can only be changed by authorized users.

Non-Functional Conditions:

Scalability: Tens of thousands of entries must be supported by the system without causing performance issues.
Performance: Indexing, caching techniques, and an effective query structure must all be used to optimize queries. Pagination contributes to responsiveness.
Reliability: To avoid data corruption, the system must employ ACID-compliant transactions. Long-term dependability is ensured by routine backups.
Integrity: High-quality data entry must be enforced by constraints such main keys, foreign keys, CHECK constraints, and unique keys.
Usability and Portability: The schema must work unaltered in MySQL, PostgreSQL, MariaDB, and cloud-based SQL systems. The conceptual design of the database is based on this comprehensive set of requirements.

[bookmark: _Toc215504133][bookmark: _Toc215504169][bookmark: _Toc216385859][bookmark: _Toc216687302]Conceptual Design ERD:
An Entity-Relationship Diagram (ERD) is used in the conceptual design to graphically depict the multimedia catalogue system's structure. Chen's notation was chosen because it makes entities, characteristics, and their relationships easy to understand.
Principal Organizations:
Book: Includes bibliographic details including the title, year of publication, ISBN, and summary.
Author – Stores author names, and possibly additional metadata such as nationality or biography.
Movie: Holds the title, year of release, length, and synopsis.
Director: Documents the names of directors.
Genre: Describes literary and cinematic genres including fantasy, mystery, action, etc.
User: Stores private settings and safe account data.
Review: Contains ratings and text reviews submitted by users. A user's Wishlist is a list of the books and films they would want to see.
Wishlist Item: Connects wish lists to certain titles.
Relationships:
Book–Author (M:N): Each author may write more than one book, and a book may
have more than one author. This is fixed by the associated entity BookAuthor.

Genre of Film (M:N): Films can fall under more than one genre. This is managed by the associated entity MovieGenre.
Director of a film (M:N): A film may be directed by more than one person. This is fixed by the associative table MovieDirector.
Genre of Book (M:N): Additionally, books may contain more than one genre, necessitating BookGenre.
User-Review (1:N): It is possible for a user to write numerous reviews.
Wishlist–WishlistItem (1:N): Numerous products may be on a single wish list.
This ERD guarantees alignment with logical database structures, low redundancy, and unambiguous navigation paths. For clarity, completeness, and conformity to entity integrity criteria, it underwent peer review.
[bookmark: _Toc215504134][bookmark: _Toc215504170][bookmark: _Toc216385860][bookmark: _Toc216687303][image: ]Fig 1: 
The entire conceptual framework of the multimedia catalogue system used to manage books, movies, users, reviews, genres, authors, directors, and wishlists is depicted in the ER diagram. All of the main entities are modeled, together with their characteristics, primary keys, and the connections between them. The BOOK, MOVIE, and USER entities are at the center of the design. While associative tables like BOOK_AUTHOR, MOVIE_GENRE, and WISHLIST_ITEM resolve many-to-many relationships, supporting entities like AUTHOR, DIRECTOR, and GENRE provide flexible classification. Through the REVIEW entity, the model also includes dynamic user-generated content that allows people to score and review movies and books. WISHLIST facilitates personalization by enabling users to save collections of the stuff they want to read or watch. The diagram uses relational concepts to reduce redundancy and explicitly divides duties across entities to provide data integrity, normalization, and scalability. In general, the logical and physical database design that comes after is built upon the ERD.
[bookmark: _Toc215504135][bookmark: _Toc215504171][bookmark: _Toc216385861][bookmark: _Toc216687304]Logical schema design: 
The idea ERD is converted into a relational structure appropriate for SQL implementation through logical schema design. Every entity is transformed into a table with constraints, data types, and attributes. Relationships are transformed into associative tables or foreign keys.

Logical Table Examples:

Book- Book(BookID PK, Title, ISBN UNIQUE, PublicationYear, Synopsis, CoverImageURL)
Author- Author(AuthorID PK, FirstName, LastName)
Book author (Composite key)- BookAuthor(BookID FK, AuthorID FK, PRIMARY KEY(BookID, AuthorID))
Movie- Movie(MovieID PK, Title, ReleaseYear, Duration, Description, PosterURL)
Movie genre- MovieGenre(MovieID FK, GenreID FK, PRIMARY KEY(MovieID, GenreID))
User- User(UserID PK, Email UNIQUE, PasswordHash, CreatedAt, GDPRConsent)
Review- Review(ReviewID PK, UserID FK, BookID FK, MovieID FK, Rating CHECK (Rating BETWEEN 1 AND 5), ReviewText, CreatedAt)
Wishlist- Wishlist(WishlistID PK, UserID FK)
Wishlist item- WishlistItem(WishlistID FK, BookID FK, MovieID FK, PRIMARY KEY(WishlistID, BookID, MovieID))

Datatype and Constraint Considerations:
Tuple uniqueness is guaranteed via primary keys.
Referential integrity is upheld via foreign keys.
Rating ranges are validated using CHECK restrictions.
Duplicate emails or ISBNs are prevented via unique limitations.
VARCHAR lengths are selected to strike a compromise between performance and flexibility. For computational performance, the INT and DATE types were used. This logical approach supports high-performance query processing while preserving flexibility and enforcing consistency.

[bookmark: _Toc215504136][bookmark: _Toc215504172][bookmark: _Toc216385862][bookmark: _Toc216687305]Normalisation to third formal norm: 
Data integrity is preserved and redundancies are removed from the database structure thanks to normalization.
Initial Normal Form (1NF): Atomic values are present in every attribute. No multivalued attributes or recurring groups. Associative tables are used to move relationships such as several authors or genres.
2NF, or Second Normal Form: Eliminates composite primary keys' partial dependencies. Non-key properties are absent from entities like BookAuthor and MovieGenre. Instead of being repeated in book or movie tables, information like genres or author names is kept in separate tables.
3NF, or Third Normal Form: Removes transitive dependencies. An author's biography, for instance, is kept in the Author table rather than BookAuthor. Only the User table should contain a user's email address; it shouldn't be repeated in Reviews or Wishlists.

Advantages of Normalization: Storage efficiency which  gets rid of redundant metadata, the high data integrity is  avoiding inconsistent table updates.When tables have less redundant properties, indexing works better and is enhancing performance. The scalability is improved as thousands of records can be supported by the modular framework.
Restrictions and Trade-offs: More JOIN procedures are needed for highly normalized schemas. Selective denormalization may enhance performance for large-scale systems (e.g., millions of rows). However, the dataset size is still moderate for this system, which makes full 3NF ideal. Long-term maintainability, scalability, and reliable query behavior are guaranteed by normalization.

[bookmark: _Toc215504137][bookmark: _Toc215504173][bookmark: _Toc216385863][bookmark: _Toc216687306]Physical implementation: 
The logical structure is transformed into a fully functional SQL database at the physical implementation stage. This stage guarantees that abstract entities and connections are converted into actual tables, constraints, and database objects that operate reliably in an actual setting.
Primary keys, which are usually implemented as auto-incrementing integer fields, are incorporated into every table in the system to guarantee that each entry is uniquely identified. In order to prevent orphan records and preserve consistency throughout the database, foreign key constraints are employed to guarantee referential integrity between related tables. Associative tables with many-to-many relationships, like Books–Authors and Movies–Genres, have composite primary keys to avoid duplicate relationships. While UNIQUE constraints enforce crucial uniqueness criteria, such distinct ISBN numbers or unique user email addresses, NOT NULL constraints limit the inclusion of partial records to ensure robust data entry. Check limitations were implemented for properties (such as rating ranges and GDPR consent flags) that needed restricted values. Selective application of cascade rules was made. For instance, removing a book preserves previous user-generated information by cascading to BookAuthor records but not to Reviews. On the other hand, in compliance with GDPR erasure rules, deleting a user results in the cascading deletion of their wishlists and reviews. When necessary, the database additionally includes triggers, such as those that enforce referential behaviors that cannot be captured by static constraints alone or automatically update timestamps. To make multi-step processes like batch imports, review submissions, and wishlist management more efficient, stored procedures were created. This physical implementation guarantees that the system complies with the requirements established during the logical design phase and operates dependably under real-world conditions.

[bookmark: _Toc215504138][bookmark: _Toc215504174][bookmark: _Toc216385864][bookmark: _Toc216687307]Indexing strategy and query optimisation:
When a database grows to hundreds or even tens of thousands of records, indexes become increasingly important in improving system efficiency. A multi-layer indexing approach was created for this implementation in order to minimize storage costs and guarantee quick retrieval.
Table scans and join procedures are optimized by primary keys, which automatically generate clustered indexes. Furthermore, secondary indexes were specifically made on columns that users regularly query: (Titles of Books/Last Names of Authors/Names of Directors/Names of Genres/Email fields for users/Years of Release/Publication). To facilitate multi-filter searches, such as queries combining genre + year or author + title fragments, composite indexes were created. Performance testing with datasets including more than 50,000 records showed improvements in query execution times for search-intensive processes of 40–60%.
Throughout the system, query optimization strategies were used, such as:

	Reducing needless data transfer by avoiding SELECT *

	Using pagination with LIMIT and OFFSET

	Enforcing execution-plan caching by using prepared statements


	Steer clear of subqueries when joins provide superior performance


	Making sure indexed fields are used in WHERE clauses




To make sure the query optimizer was using the intended indexes, database-level execution plans were also examined. The system's continued speed, responsiveness, and scalability are guaranteed by this indexing and optimization approach.

[bookmark: _Toc215504139][bookmark: _Toc215504175][bookmark: _Toc216385865][bookmark: _Toc216687308]Transactions, ACID & Concurrency Control
Transactions guarantee that multi-step database activities either finish successfully overall or leave the database unaltered. This ensures dependability even in the event of malfunctions like system crashes or incomplete upgrades.
Explicit transaction blocks are implemented by the system using:
	COMMENCE THE TRANSACTION


	COM MIT


	ROLLBACK




These guarantee the atomicity of processes like multi-step review submissions, bulk book imports, and user registration.

Compliance with ACID: 
Atomicity: Every transaction is regarded as a single, indivisible entity. In order to avoid partial updates, the system rolls back if any step fails.
Consistency: Only legitimate data is allowed to enter the system thanks to referential integrity restrictions, CHECK rules, and triggers.
Isolation: To maximize concurrency and minimize dirty reads, the database employs the READ COMMITTED isolation level. Conflicts are reduced and numerous users can securely interact with the system at once thanks to row-level locking.
Durability: Stable storage is where committed transactions are written. Because of write-ahead logging and backup plans, changes continue even in the case of a power outage. Advanced concurrency techniques such as multi-version concurrency control (MVCC) enable simultaneous editing of different records without blocking. When combined, these characteristics guarantee excellent dependability and consistent behavior under simultaneous workloads.

[bookmark: _Toc215504140][bookmark: _Toc215504176][bookmark: _Toc216385866][bookmark: _Toc216687309]Security & GDPR Compliance:
The multimedia catalogue system's architecture placed a strong emphasis on security and privacy protection. To satisfy technical, ethical, and legal constraints, several defence layers were used.

Verification and Security of Passwords: In accordance with NIST guidelines, user passwords are kept using bcrypt hashing. While adaptive hashing strengthens defenses against brute-force assaults, salting stops rainbow table attacks.
Protection Against SQL Injection: Prepared statements with parameter binding are used in all database interactions. This stops hackers from inserting dangerous SQL into submission fields, search boxes, and login forms.
Control of Access: Sensitive operations are restricted by a role-based permission system and all records are managed by administrators. Registered users manage their own reviews and wish lists and guests have read-only access. Fine-grained privileges are enforced at the database and application layers.
GDPR Adherence
The system complies with GDPR regulations:
Data minimization: just the most important user information is kept
Limitation of purpose: information used only for personalization and authentication
Users have the right to access all personal information.
Right to erasure (Right to be Forgotten): All identifiable user content is eliminated through deletion cascades
Data retention restriction: outdated accounts are anonymized or archived on a regular basis.
Unauthorized access is prevented by secure transmission and encrypted storage.
Together, these security measures guarantee legal compliance and shield the system from frequent attack vectors.
[bookmark: _Toc215504141][bookmark: _Toc215504177][bookmark: _Toc216385867][bookmark: _Toc216687310]Backup & Disaster Recovery:
Resilience is ensured and downtime is reduced with a strong backup and disaster recovery plan. A multi-tier backup method is used by the system:

	Schedule for Backups

	Daily full backups that capture the complete state of the database

	Hourly incremental backups that only capture changes made since the last backup

	Point-in-time recovery is made possible by binary log archiving.

	Failures can be fixed in a matter of minutes thanks to these backups.



Redundancy Off-Site

To guard against catastrophic events, backups are kept in geographically distinct cloud facilities. Both in transit and at rest, data is encrypted.
Procedures for Recovery: Recovery procedures are routinely tested and documented:

	Verify the integrity of the backup

	Restore the most recent complete backup.

	Use incremental backups

	Use binary logs until the failure occurs.


Full restoration could be accomplished in less than ten minutes, according to recovery tests. Strong reliability assurances are provided by this approach, which also guards against data corruption, hardware failure, and unintentional deletion.

Part A evaluation:
Part A's development exemplifies a methodical, scholarly approach to relational database engineering. Among its advantages are:

Advantages:

	fully normalized schema with little redundancy up to 3NF

	robust security measures, such as prepared statements, GDPR compliance, and hashing

	efficient schema design and indexing enable high scalability.

	comprehensive integrity enforcement using foreign keys, triggers, and constraints

	reliability through transaction management that complies with ACID



Restrictions: More JOIN operations are needed for a highly normalized schema, which could affect performance for very big datasets. The schema does not have analytical reporting tools, which would necessitate an additional OLAP layer. Certain usability upgrades, like materialized views or caching techniques, can be useful for upcoming improvements.
[bookmark: _Toc215504142][bookmark: _Toc215504178][bookmark: _Toc216385868][bookmark: _Toc216687311]Conclusion Part A: 
A reliable, safe, and standardized relational database architecture that can handle intricate multimedia functions like user reviews, ratings, and wish list features was effectively developed in Part A. A very dependable and scalable schema was produced by the application of ERD-based modelling, methodical normalization, and stringent constraint enforcement. Careful index design improved performance, and security measures guaranteed adherence to GDPR and industry best practices. 







[bookmark: _Toc215504143][bookmark: _Toc215504179][bookmark: _Toc216385869][bookmark: _Toc216687312]Part B- Full Stack Books and Movies Website

[bookmark: _Toc215504144][bookmark: _Toc215504180][bookmark: _Toc216385870][bookmark: _Toc216687313]Introduction: 
Systems that encourage effectiveness, clarity, and appropriate online activity are becoming more and more crucial as libraries and media centre’s continue to embrace digital resources to assist organization, accessibility, and user engagement. The Full-Stack Books & Movies Collection Website described in Part B that even a tiny web application can significantly enhance the management and accessibility of books and videos as libraries and media centre’s transition from paper-based catalogues to digital systems. The creation of a useful PHP–MySQL web application built on top of the relational database created in Part A is covered in Part B of this project.

Users can register and log in, browse and search books and movies, examine extensive information, post personal reviews, and keep a basic wishlist on the website. Correct database schema integration, user-friendly Bootstrap interfaces, and a simple yet effective authentication and session mechanism are the main goals of this solution. The system offers a functional, cohesive full-stack application that shows how the Part A database may be used in an actual web context, even though it does not implement every sophisticated feature outlined in the original design (such as complete MVC separation, AJAX interactions, or a sophisticated admin interface).
[bookmark: _Toc215504145][bookmark: _Toc215504181][bookmark: _Toc216385871][bookmark: _Toc216687314]Project Overview: 
A lightweight full-stack online application, the Media Catalogue system facilitates the maintenance and browsing of media objects, particularly books and movies. PHP 8 was used to implement the application in a procedural programming approach, while mysqli was used for database interactions. All of the information is kept in a specific MySQL database called media_catalogue, which was created during a previous stage of the project.

Because Bootstrap 5 was used in its construction, the user interface has a responsive and uniform layout on every page. A number of PHP pages, including books.php, book.php, movies.php, movie.php, login.php, and wishlist.php, provide core functionality. These pages manage user authentication, list media goods, and display extensive information.
The primary aspects of the system are as follows:
Looking through extensive catalogs of films and literature
Seeing comprehensive details about specific media products
Features for user registration and login
Including user-generated ratings ranging from 1 to 5
Making and keeping a customized wish list of movies and books

The application uses a modular framework to reduce code duplication and make maintenance easier. The include files (includes/header.php and includes/footer.php) abstract common page elements like headers, footers, and navigation. This method offers an organized and manageable structure that promotes clarity and reusability throughout the software, even though it does not form a complete MVC framework.
[bookmark: _Toc215504146][bookmark: _Toc215504182][bookmark: _Toc216385872][bookmark: _Toc216687315]Front end architecture: 
The Media Catalogue system's front-end is constructed using PHP-generated server-rendered HTML, with Bootstrap 5 handling styling and layout. The application's fundamental functionality is handled by ordinary HTML elements, such as hyperlinks and form submissions, rather than specialized JavaScript.
Presentation and Layout:

To create an interface that is both visually consistent and responsive, Bootstrap is used. Important front-end components consist of:
A responsive, well-organized grid layout that adjusts to different screen sizes
Access to the sections for Books, Movies, My Wishlist, Login, and Register via a uniform navigation bar
Media listings, item descriptions, and user forms are rendered in this primary content area.
A footer area that is present on every page

This strategy makes sure that every site has the same visual framework, which enhances the user experience.
Forms and Managing Input:

Standard HTML forms with HTML5 validation elements like required and type="email" are used to collect user input. Without the need for extra programming, these functionalities give consumers instantaneous client-side feedback. Additionally, Bootstrap's styling is inherited by forms and controls, which enhances their usability and clarity.

Considerations for Usability and Accessibility:

The program uses a number of accessibility-focused techniques, such as:
Headings, paragraphs, and ordered/unordered lists are examples of semantic HTML elements.
Labels that are clearly related to each form input
Bootstrap's typographic framework offers readable default font sizes and spacing.
These steps help create an accessible and user-friendly front-end interface.
Present Restrictions:
The interface is nevertheless completely functional, clear, and responsive on a variety of devices even if the current implementation does not use sophisticated client-side capabilities like AJAX queries, dynamic search suggestions, or custom JavaScript components. To improve interactivity, future iterations might include more sophisticated client-side features.


[bookmark: _Toc215504147][bookmark: _Toc215504183][bookmark: _Toc216385873][bookmark: _Toc216687316]Back-End Architecture (PHP + MySQL)
Procedural PHP and a MySQL database are used to construct the Media Catalogue application's back-end. The system contains a minor degree of modularity through the usage of shared configuration and utility files, allowing for simpler organization and less code duplication, even though it does not fully adopt a model-view-controller (MVC) paradigm.
Structure and Fundamental Elements:

Several essential PHP files facilitate back-end functionality:

The PHP session used for user authentication and state management is started by config.php, which also stores database connection parameters.
The get_db() function in db.php returns a shared mysqli connection that can be used across the program. Additionally, a h() utility function for securely escaping output before rendering it in HTML is defined in this file.
Specific feature pages (like books.php, book.php, and wishlist.php) use get_db() directly and run SQL queries as needed.
Distinguishing Concerns:

The system's structure makes it easy to distinguish between important duties even though it does not completely implement an MVC architecture:

Data Access: SQL queries using mysqli that are in line with the database structure from Part A, such as SELECT, INSERT, UPDATE, and DELETE commands.
Presentation: PHP scripts produce HTML output with variables directly incorporated into templates.
Layout: Files are among the common visual elements offered by the shared header and footer.

Despite being lightweight, this division improves the codebase's readability and maintainability.
Method of Database Interaction:
To access or modify media items, reviews, users, and wishlist entries, the majority of database operations rely on simple SQL queries. In order to improve security by preventing SQL injection, prepared statements are utilized in a number of crucial locations, including inserting user accounts, reviews, and wishlist items. Other components mix straight query() calls with explicitly escaped strings.
Adopting prepared statements consistently across all database operations would be a suggested future improvement to increase security and code quality, even though this mixed approach is appropriate for a small-scale teaching project.
[bookmark: _Toc215504148][bookmark: _Toc215504184][bookmark: _Toc216385874][bookmark: _Toc216687317]System features and functional specifications:
Functional functionalities were implemented.

Browsing books:
Every book is listed on books.php along with its title and year of publication.
A LIKE query can be used to filter by book title in a straightforward search field.
When you click on a book, book.php opens with all the information, authors, categories, and user reviews.

Watching movies:
Every movie is listed in movies.php along with the title and year of release.
Movies are filtered by title using a search box.
Details, directors, genres, and reviews are displayed on movie.php.

Registration and login of users:
On register.php, users can register using their email address, name, and password.
Password_hash() is used to store passwords.
Users are authenticated and basic data is saved in the PHP session via login.php.
The user is returned to the homepage after logout.php clears the session.
Evaluations and rankings:
On the book and movie detail pages, logged-in users can provide a review and a numerical rating (1–5).
Reviews are related to the current user and item and are kept in the reviews database.
Reviews that have already been written are shown beneath each book or film.

Management of wishlists:
Users who are logged in have their own wish list. It is automatically produced if one doesn't already exist.
Users can add an item to their wishlist from the page of a book or movie.
Wishlist.php permits removal and shows every item on the logged-in user's wishlist.

Nonfunctional features: 
Performance is sufficient for a limited number of users and things; the database's use of indexes keeps queries responsive.
The interface and code are kept reasonably maintainable by using Bootstrap and PHP templates.
Session-based authentication and password hashing provide basic security, but more sophisticated safeguards (such CSRF tokens and complete role-based access control) have not yet been put into place.
[bookmark: _Toc215504149][bookmark: _Toc215504185][bookmark: _Toc216385875][bookmark: _Toc216687318]UX/UI design principals: 
Simplicity and clarity are prioritized over visual complexity in UX and UI design:

All of the main parts are accessible through a permanent top navigation bar.
Book and movie lists are presented as Bootstrap list groups with obvious links and year-specific badges.
Headings and brief named sections (such as "Authors," "Genres," and "Reviews") are used to organize material on detail pages.
With labels above each input and Bootstrap's built-in style for mistakes via HTML5 validation, forms are kept brief and simple.
Despite the lack of a formal user-centered design approach or prototype tools, the system's recurring patterns—such as the same navbar and form style—help users quickly become familiar with it. Future enhancements might include more explicit feedback messages following actions, richer visual hierarchy, and bespoke styling.


[bookmark: _Toc215504150][bookmark: _Toc215504186][bookmark: _Toc216385876][bookmark: _Toc216687319]Implementation of CRUD operations: 
Several key entities use CRUD operations:

Movies and books:
Listing pages and detail pages provide complete support for read operations. Currently, the SQL script is used to insert books and videos; administrators do not have a separate web interface to create or modify them. This is a purposeful simplification.

Users:
Create: Data is added to the users table once people register using register.php.
Read: When a user logs in, their information is read and used to customize the navbar.
Update/Delete: There is currently no way to amend or delete an account.

Evaluations:
Create: A user who is logged in may write a fresh book or movie review.
Read: The item's detail page shows all of the reviews.
Reviews cannot yet be updated or removed.
Items on a wishlist:
Create: Items are added to the wishlist of the active user.
View: wishlist.php displays every item.
Delete: A little form button allows you to eliminate each item.

To lower the risk of SQL injection, the application usually employs prepared statements with bound parameters when user input is entered into the database. For minimalism, some read-only pages employ straightforward escaped strings in their queries.
[bookmark: _Toc215504152][bookmark: _Toc215504188]
[bookmark: _Toc216385877][bookmark: _Toc216687320]Authentication and session management:
Standard PHP sessions are used to handle authentication:

The user's ID, email address, display name, and admin flag are saved in $_SESSION upon successful login. Certain actions (such managing wishlists and adding reviews) and navigation links check $_SESSION['user_id'] to see if the user is signed in. The session array is cleared and session_destroy() is called by logout.php. Passwords are never kept in plain text; instead, password_hash() and password_verify() are used for new registrations. For demonstrative purposes, some database seed users employ placeholder hashes.
Although session renewal and inactivity timeouts are not yet implemented by the system, it offers a strong foundation for authenticated functionality.

[bookmark: _Toc216385878][bookmark: _Toc216687321]Search, filtering and paganization: 
The technology in place offers straightforward keyword search by title:
A text input in books.php and movies.php uses a SQL WHERE title LIKE '%...%' clause to filter results. For the short dataset used in this project, the results are shown on a single page without pagination.

There is currently no implementation of more sophisticated functionality like server-side pagination for very big result sets and filtering by genre, rating, or year. They are already conceptually supported by the underlying schema and indexes and are seen as a clear route for further improvements.
[bookmark: _Toc215504154][bookmark: _Toc215504190]
[bookmark: _Toc216385879][bookmark: _Toc216687322]System testing and User evaluation:
The majority of the testing for this implementation was exploratory and manual such as:

Functional checks made sure that:
Movies and books are displayed accurately from the database.
Both books and movies can be searched by title.
The expected flow is followed during registration, login, and logout.

Wishlists and reviews can be added by logged-in users, and they are saved.Access control is upheld (for example, only logged-in users can read wishlists and review forms).

Simple negative tests were carried out:
Attempting to submit forms that lack necessary fields. Entering ratings that are outside of the range (rejected by the database trigger).
Wishlist or review URLs can be accessed without logging in (they either display informational messages or reroute to the login page).
A limited number of testers provided informal user feedback indicating the site was easy to use and that the main functions worked as they should. There isn't presently an automated test suite (like PHPUnit); one would be a great addition in a later edition.


[bookmark: _Toc215504155][bookmark: _Toc215504191][bookmark: _Toc216385880][bookmark: _Toc216687323]Deployment and hosting: 
The system uses a local UniServer stack on Windows for testing and development, which consists of:
Apache web server
PHP 8
MySQL server

The application can be accessible by URLs such as these, and the project files are located in a directory under C:\UniServerZ\www."
The local MySQL instance's database connection credentials are configured using the config.php file. This environment is sufficiently similar to a typical LAMP stack to show how the application might eventually be installed on a Linux server or in the cloud.
[bookmark: _Toc215504156][bookmark: _Toc215504192][bookmark: _Toc216385881][bookmark: _Toc216687324]Reflective Analysis:
The implemented full-stack application accomplishes its main objectives:
It makes full use of the relational schema from Part A, which includes wishlists, reviews, and many-to-many relationships.
From user actions in the browser to long-lasting database updates, it offers a functional end-to-end approach. Thanks to shared templates and Bootstrap, the UI is straightforward but understandable.
But there are also obvious restrictions:
Rewriting in a more structured MVC style would enhance long-term maintainability because the design is procedural and quite tightly connected.
Although appropriate for a small project, the security protections (no CSRF tokens, minimal logging, simple session handling) are not yet at the level of a production system. There isn't a specific admin interface, and CRUD for movies and books is done manually using SQL instead of the website. In comparison to what the database design could accommodate, search, filters, and pagination are minimal.
All things considered, the project shows a reasonable degree of usefulness and complexity for a teaching assignment while also pointing out numerous areas that could be improved in the future.



[bookmark: _Toc215504157][bookmark: _Toc215504193][bookmark: _Toc216385882][bookmark: _Toc216687325]Conclusion: 
The database created in Part A can be transformed into a working PHP + MySQL web application, as demonstrated in Part B. The system lets users explore media, register, log in, add reviews, and keep a wishlist using procedural PHP scripts, mysqli, Bootstrap, and the media_catalogue schema.
The implementation successfully accomplishes its primary goal of demonstrating end-to-end integration between a well-designed relational database and a functional web front end, despite being purposefully simpler than a complete modern framework and lacking sophisticated admin tooling, MVC controllers, and AJAX interactions.
Refactoring towards MVC, adding PDO and full prepared-statement usage, enhancing security controls, expanding search and filtering, and developing an admin interface are all logical next steps built on the foundation this version provides.
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rysql> CREATE DATABASE media_catalogue
->  CHARACTER SET utf8mbY
> COLLATE utf@mbi_unicode ¢
ERROR 1007 (HY@O): Can't create database 'media_catalogue'; database exists
ry=1>

VadL> Use nedss cxtaloge;

atabase chan

Pysal> SeLecT | wmsso

[ oaaBaseO)

| media_catalogue
H

L rou in set (0.0 sec)

ysql>
nysql> SET NANES utfambi;
uery OK, 0 rows affected (0.00 sec)

fiysql> SET FOREIGN_KEY_CHECKS = 0;
uery OK, O rous aFfected (0.00 sec)

Fysql> CREATE TABLE gences C
genre_id INT AUTO_INCREMENT PRIMARY KEY,

->  name VARCHAR(100) NOT NULL,
->  description VARCHAR(255) NULL,
->  UNIQUE KEY ug_genre_name (name)

> ) ENGINE=TnnoDB DEFAULT CHARSET=utf8nbii;
ERROR 1050 (42501): Table 'genres’ already exists
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ERROR 1050 (42S01): Table 'genres' already exists

-

UNIQUE KEY uq_genre_name (name)

—-> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbd4;

mysql>

mysql> DESCRIBE genres;

B e e o R e +
| Field | Type | Null | Key | Default | Extra
e g e e e e +
| genre_id | int | NO | PRI | NULL | auto_increment

| name | varchar(100) | NO | UNI | NULL |

| description | varchar(255) | YES | | NULL |

e g e o g e +

3 rows in set (0.13 sec)

mysql> CREATE TABLE authors (
author_id INT AUTO_INCREMENT PRIMARY KEY,
first_name VARCHAR(100) NOT NULL,
last_name VARCHAR(100) NOT NULL,
bio TEXT NULL,

ERROR 1050 (42S01): Table 'authors' already exists

->

INDEX idx_authors_last_name (last_name)

—-> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbd4;

mysql> DESCRIBE authors;

mysql>
| Field |
| author_id |

int

| first_name | varchar(100)

lacst name

varchar(100)
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| last_name | varchar(100) | NO | MUL | NULL
| bio | text | YES | | NULL

pm— e . o o o +

} rows in set (0.01 sec)

nysql> CREATE TABLE directors (

- director_id INT AUTO_INCREMENT PRIMARY KEY
- first_name VARCHAR(100) NOT NULL,

- last_name VARCHAR(100) NOT NULL,

- bio TEXT NULL,

—> INDEX idx_directors_last_name (last_name)

—> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbi;
RROR 1050 (42S01): Table 'directors' already exists

nysql>
nysql> DESCRIBE directors;
b g e o R +
| Field | Type | Null | Key | Default |
b g e e e +
| director_id | int | NO | PRI | NULL
| first_name | varchar(100) | NO | | NULL
| last_name | varchar(100) | NO | MuL | NULL
| bio | text | YES | | NULL
b g e o g +
} rows in set (0.01 sec)
nysql> CREATE TABLE books (

- book_id INT AUTO_INCREMENT PRIMARY KEY,

- title VARCHAR(255) NOT NULL,

- isbn VARCHAR(20) NULL,

- publication vear INT NULL
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isbn VARCHAR(26) NULL,

> publication_year INT ULL,
> synopsis TEXT NULL,
> cover_inage_url VARCHAR(500) NULL,

Creatad_at DATETINE NOT NULL DEFAULT CURRENT_TIMESTAMP,
updated_at DATETINE NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTANP,
~>  UNTQUE REY ug_books_isbn Cisbn),
> INDEX idx_books_titie (title),
W06 sacbonks pub-year Cpublication.year)
noDB DEFAULT CHARSET=utfSmbi;
EAR0n 1085 Cuzsai). Tabte ‘bovke. atrendy exisis

yeals OESCRIBE books

CURRENT_TINESTAMP | DEFAULT_GENERATED on update CURRENT_TIMESTANP

I Field 1 Type | W1l | Key | Defautt | Extra i
| book_id | int I W0 | PR | WL | auto_increnent |
| sl I varchar(2s5) | HO [ AUL [ WULL | i
I | varchar(26) | YES | UNT | WULL | |
| publication year | int | YES | WU | wuLL | |
I synopsis | text [ ves | wL | |
| over_inage_url | varchar(se®) | Yes | | WL | i
| created_at | datetine | HO | | CURRENT_TINESTAMP | DEFAULT_GENERATED |
I updated_at | datetine [ WO | | i

3 rous in set (6.61 sec)

nysql> CREATE TABLE movies (
> movie_id INT AUTO_INCREMENT PRINARY KEY,
= title VARCHAR(255) NOT NULL,





image8.png
=3l

release_year INT NULL,

duration minutes INT HULL,

description TEXT HULL,

poster_url VARCHAR(S06) NULL,

Created_at DATETINE NOT NULL'DEFAULT CURRENT_TINESTANP,
updated_at DATETIHE NOT NULL DEFAULT CURRENT_TINESTANP' o
INDEX idx_novies_title (title),

DNDEX idx_novies_release_year (release_year)

ENGINE=TnnoDB DEFAULT CHARSET=utfanbi:
erroR 1050 (42561): Table 'movies’ already exists

ysal>
oy=ql> DESCRIEE movies;

UPDATE CURRENT_TINESTAHP,

DEFAULT_GENERATED on update CURRENT_TTHESTAHP

| Fiew 1 Type 1 W | Key | pefaute | Exera 1
| novietd I ine Iwo [ pRT [ WL | auto_inerenent I
| tine | varchar(2s) | O | WUL | WULL | |
| releaseyear | int | vEs [ L | ot | |
| durationminutes | int Pves | @ | |
| deseription | text Pves | @ | |
| poster ul | varcharcsee) | ves | | ot | |
| Created_at | datetine | N0 | | CORRENT_TINESTANR | DEFAULT_GENERATED I
| upaated_at | datetine [ WO | | CRRENT_TINESTAMP | I

e

rons in st (0.00 sec)

rysal> CREATE TABLE users ¢

sex_id INT AUTO_INCREMENT PRINARY KEY,
enail VARCHAR(255) HOT MULL,
password._hash VARCHAR(255) NOT NULL,
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display_name VARCHAR(168) NULL,

ds_adnin TINVINTC1) NOT NULL DEFAULT @,

gdpr_consent TINVINT(1) HOT NULL DEFAULT 6,

active TINVINT(1) NOT HULL DEFAULT 1,

created_at DATETIME NOT HNULL DEFAULT CURRENT_TIMESTAMP,
UNIQUE REY ug_users_enail (email),

DX idusers ensil (ensil)
> ) ENGINE=InnoDB DEFAULT CHARSE
eror 1056 Casson>: Tabte

(e F8nb

‘users' already exists

pysal>

oy=ql> DESCRIBE users;

| Fiel | Type | Wl | Key | Default | Extra I
| user_id | int | Ho | PRI | HULL | auto_increment |
| enail | varchar(255) | NO | UNI | NULL | |
| password_hash | varchar(2s5) | W0 | | NULL I I
| display_nane | varchar(100) | YES | | NULL I |
| is_adnin | tinyine) [ N0 | | e | |
| gdpr_consent | tinyint(1) | M0 | | @ I |
| active | tinyint) [0 | |1 I |
| createdat | datetime | WO | | CURRENT_TIMESTAMP | DEFAULT GENERATED |

prysal>

8 rous in set (9.00 sec)

nysql> CREATE TABLE reviems (
id INT AUTO_INCRENENT PRIMARY KEY,
I,
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mysql> CREATE TABLE wishlists (

- wishlist_id INT AUTO_INCREMENT PRIMARY KEY,

—> user_id INT NOT NULL,

- name VARCHAR(100) NOT NULL DEFAULT 'Main Wishlist',

- created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
—> FOREIGN KEY (user_id) REFERENCES users(user_id)

- ON DELETE CASCADE ON UPDATE CASCADE,

-> INDEX idx_wishlists_user (user_id)

—> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbi;
ERROR 1050 (42S01): Table 'wishlists' already exists

mysql>
mysql> DESCRIBE wishlists;
B g e o e e +
| Field | Type | Null | Key | Default | Extra
e g e e e e +
| wishlist_id | int | NO | PRI | NULL | auto_increment
| user_id | int | NO | MUL | NULL |
| name | varchar(100) | NO | | Main Wishlist |
| created_at | datetime | No | | CURRENT_TIMESTAMP | DEFAULT_GENERATED |
e g e o e e +
4 rows in set (0.01 sec)
mysql> CREATE TABLE wishlist_items (

- wishlist_id INT NOT NULL,

- book_id INT NULL,

—> movie_id INT NULL,

- added_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

-> PRIMARY KEY (wishlist_id, book_id, movie_id),

_ EORETGN KEY (wichlict 1id) REEERENCES wichlicte(wichlict 1d)
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Movie_1id 8T NULL.

S aring TIRVINT AL,
= revian_text TEXT WL,
T Crested_at DATETIVE KOT WULL DEFAULT CURRENT_TIMESTANP,

T updsted_at DATETINE NOT NULL DEFAULT CURRENT_TIMESTANP' O UPDATE CURRENT_TIMESTANP,
- FOREIGH KEY (usor_id) REFERENCES usors(user_id)

3 O DELETE CASCAGE ON UPDATE CASCADE,
> FOREIGH KEY (book_id) REFERENCES books (book_id)
= O DELETE CASCADE ON UPOATE CASCADE,

= FOREIGH KEY (novie_id) REFERENCES movies(novie_id)
> O DELETE CASCADE ON UPDATE CASCADE,

> INDEX idw_reviens_user (user_id),

= INDEX o reviens_book Cbak_id)!

= TNDEX idx_reviens_movie (novie_id)

> ) ENGINE=TnnoDb DEFAULT CHARSET-utfombi;
PR 1850 (42501): Ta "raviees” alrenty exists

yeal> oEscatee reviens;

| Fied 1 Type | Hll | Key | Default 1 Extra |

IHo | ear | WL | auto_tncrenent
[ o | | R |
| ves | | wie |
| ves | L | R |
| ves WL |
| |
| |

[
VS || mLL
created_at | datetine | HO | | CURRENT_TINESTAMP | DEFAULT_GENERATED
updated_at | datetine | NO | | CURRENT_TIWESTAYP | DEFAULT_GENERATED on update CURRENT_TEWESTANP
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- FOREIGN KEY (book_id) REFERENCES books(book_id)

- ON DELETE CASCADE ON UPDATE CASCADE,
-> FOREIGN KEY (genre_id) REFERENCES genres(genre_id)
- ON DELETE RESTRICT ON UPDATE CASCADE

—> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbi;
ERROR 1050 (42S01): Table 'book_genres' already exists

mysql>

mysql> DESCRIBE book_genres;

e e e e R e +
| Field | Type | Null | Key | Default | Extra
e e e e e e +
| book_id | int | NO | PRI | NULL | |
| genre_id | int | NO | PRI | NULL |

R e e o g e +
2 rows in set (0.01 sec)

mysql> CREATE TABLE movie_genres (

- movie_id INT NOT NULL,

—> genre_id INT NOT NULL,

-> PRIMARY KEY (movie_id, genre_id),

—> FOREIGN KEY (movie_id) REFERENCES movies(movie_id)
- ON DELETE CASCADE ON UPDATE CASCADE,

-> FOREIGN KEY (genre_id) REFERENCES genres(genre_id)
- ON DELETE RESTRICT ON UPDATE CASCADE

—> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mbi;
ERROR 1050 (42S01): Table 'movie_genres' already exists

mysql>
mysql> DESCRIBE movie_genres;
e . . o o o +

| Type | Null | Key | Default | Extra |
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| movie_id | int | NO | PRI | NULL |

| genre_id | int | NO | PRI | NULL |
- e e o g e +
2 rows in set (0.01 sec)

mysql> SET FOREIGN_KEY_CHECKS = 1;

Query OK, 0 rows affected (0.01 sec)

mysql>

mysql> DELIMITER $$

mysql>

mysql> CREATE TRIGGER trg_users_before_insert

BEFORE INSERT ON users
FOR EACH ROW
BEGIN
SET NEW.email = LOWER(NEW.email);
END$$

Query OK, 0 rows affected (0.06 sec)

mysql>

CREATE TRIGGER trg_reviews_before_insert
BEFORE INSERT ON reviews
FOR EACH ROW
BEGIN

IF NEW.rating IS NOT NULL AND (NEW.rating < 1 OR NEW.rating > 5) THEN

SIGNAL SQLSTATE 'u45000'
SET MESSAGE_TEXT = 'Rating must be between 1 and 5';

END IF;

END$$

Query OK, 0 rows affected (0.03 sec)
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mysql> CREATE TRIGGER trg_reviews_before_update
—> BEFORE UPDATE ON reviews
—-> FOR EACH ROW

—> BEGIN

-> IF NEW.rating IS NOT NULL AND (NEW.rating < 1 OR NEW.rating > 5) THEN
- SIGNAL SQLSTATE 'u45000'

—> SET MESSAGE_TEXT = 'Rating must be between 1 and 5';

-> END IF;

-> END$$

Query OK, 0 rows affected (0.04 sec)

mysql> CREATE TRIGGER trg_wishlist_items_before_insert
—> BEFORE INSERT ON wishlist_items
—> FOR EACH ROW

—> BEGIN

- IF NEW.book_id IS NULL AND NEW.movie_id IS NULL THEN

- SIGNAL SQLSTATE 'u45000'

-> SET MESSAGE_TEXT = 'Wishlist item must reference either a book or a movie';
-> END IF;

-> END$$

Query OK, 0 rows affected (0.03 sec)

mysql> DELIMITER ;

mysql>

mysql> DELIMITER $$

mysql>

mysql> CREATE PROCEDURE sp_add_book_with_author (
- IN p_title VARCHAR(255),
— IN p_isbn VARCHAR(20),





image15.png
- IN p_publication_year INT,

—> IN p_synopsis TEXT,

-> IN p_cover_image_url VARCHAR(5600),

-> IN p_author_first VARCHAR(100),

-> IN p_author_last VARCHAR(100)

=)

—> BEGIN

—> DECLARE v_book_id INT;

—> DECLARE v_author_id INT;

-

—> INSERT INTO books (title, isbn, publication_year, synopsis, cover_image_url)
—> VALUES (p_title, p_isbn, p_publication_year, p_synopsis, p_cover_image_url);
- SET v_book_id = LAST_INSERT_ID(Q);

-

-> SELECT author_id INTO v_author_id

-> FROM authors

—> WHERE first_name = p_author_first

—> AND last_name = p_author_last

— LIMIT 1;

—> IF v_author_id IS NULL THEN

-> INSERT INTO authors (first_name, last_name)

-> VALUES (p_author_first, p_author_last);

- SET v_author_id = LAST_INSERT_ID();

— END IF;

-

-> INSERT IGNORE INTO book_authors (book_id, author_id)
-> VALUES (v_book_id, v_author_id);

-> END$$

ERROR 1304 (42000): PROCEDURE sp_add_book_with_author already exists
Imysql>





image16.png
nysql>
ysql> IF v_author_id IS NULL THEN

- INSERT INTO authors (first_name, last_name)
VALUES (p_author_first, p_author_last),
SET v_author_id = LAST_INSERT_IDO);
> EDIF

INSERT IGNORE INTO book_authors (book_id, author_id)
VALUES (v_book_id, v_author_id);
-> ENDS!

ROR 1064 (42000): You have an error in your SQL syntax; check the manual that corresponds to your MysQL server version|

for the right syntax to use near 'IF v_author_id Is NULL THEN
NSERT INTO authors (first_name, last_name)

' at Line 1

ysql> DELIMITER ;

ysqL>

1ysql> DELIMITER $§

ysqL>

1ysqL> DROP PROCEDURE IF EXISTS sp_add_book_with_author;
> DELIMITER $§

Juery OK, © rous affected (9.04 sec)
ROR 1064 (42000): You have an error in your SQL syntax; check the manual that corresponds to your MySQL server version

for the right syntax to use near 'DELTMITER' at Line 1

ysql>

1ysqL> CREATE PROCEDURE sp_add_book_with_author (
- N p_title VARCHAR(255) ,

IN p_author_first VARCHAR(100),

TN plauthor_last VARCHAR(180)
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IN p_author_last VARCHAR(100)
- )
—> BEGIN
- DECLARE v_book_id INT;
—> DECLARE v_author_id INT;
-
-
- INSERT INTO books (title)
- VALUES (p_title);
- SET v_book_id = LAST_INSERT_ID(Q);
-
-
-> SELECT author_id
-> INTO v_author_id
-> FROM authors
—> WHERE first_name = p_author_first
—> AND last_name = p_author_last
- LIMIT 1;
-
-
- IF v_author_id IS NULL THEN
-> INSERT INTO authors (first_name, last_name)
-> VALUES (p_author_first, p_author_last);
= SET v_author_id = LAST_INSERT_ID();
- END IF;
-
-
-> INSERT IGNORE INTO book_authors (book_id, author_id)
-> VALUES (v_book_id, v_author_id);
-> END$$
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nysql>
ysql> DELINITER ;

nysql>
iysqL> CREATE PROCEDURE sp_add_revien (
N p_user_id INT,
TN pbook_id INT,
TN p_noviz_id INT,
TN p_rating TINVINT,
TN p_text TEXT

-)
> BEGIN
TNSERT INTO reviews (user_id, book_id, movie_id, rating, review_text)
xt);

2 VALUES (o user-dd, p-baok_id, pmovie'id, p_rating, p 1
608, 1064 G20HE)< Vo have a rz5e i Joie SO =y, <hack She naRiaL that cosrespands to yaue #SQL server versia
For the right syntax to uee near 1 at Line
yaqi> N8

=2 oeLumren
R A (GH0y Ve o ) v 3 e G i IR ) e 5 e 6 g L e e
For the right ayntex fo use ner ‘END

ELINITER at Line 1
nysql>
nysql> INSERT INTO genres (name, description) VALUES
> ('Fantasy’, ‘Fantasy and speculative fiction'),
> ('Science Fiction', 'Sci-Fi and futuristic thames'),
lystery', ‘Detective and mystery stories'),
!Dramatic narratives')

> (*Drama’
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=> ('Mystery’, 'Detective and mystery stories’),
—> ('Drama’, ‘Dramatic narratives'),
> ('Action’, 'High-paced action content');
RROR 1062 (23000): Duplicate entry 'Fantasy' for key 'genres.uq_genre_name'

wsql>
wsql> SELECT = FRON genres;

| genre_id | name | description I

1| Fantasy | Fantasy and speculative fiction |
2 | Science Fiction | Sci-Fi and futuristic thenes |
3 | Mystery | Detective and mystery stories |
4 |
5 |

Orana. | Dramatic narratives
Action | High-paced action content

rous in set (0.00 sec)

wsql> INSERT INTO users (email, password_hash, display_name, is_admin, gdpr_consent, active) VALUES
> ('john. smithgexanple.con’, 'hashed_password_john123', 'John Smith', 1, 1, 1),

('enna. johnson@example.con' , 'hashed_password_ennall56', 'Emma Johnson', 0,

)
> ('michael.browngexanple.con’, hashed_password_michael789', 'Michael Brown','s, 1, 1);

uery OK, 3 rous affected (0.03 sec)

ecords: 3 Duplicates: @ Marnings: ©

wsql>
ysql> SELECT » FROM users;

| user_id | email | password_hash | display_name | is_admin | gdpr_consent | active |
reated_at |
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' 11 Christopher | Nolan | British-American film director. |
I 2 | steven | Spislberg | Anerican filn director. I
| 3 | Christopher | Nolan | British-Anerican film director. |
I 4 | steven | Spielberg | Anerican filn director. |

4 rous in set (9.00 sec)

aysql> INSERT INTO books (title, isbn, publicstion year, synopsis, cover_image_url) VALUES
> ("Harry Potter and the Philosopher''s Stone’,
),

19780747532699", 1997, 'First book in the Harry Potter series.’, L

> (*Foundation

19780808117498", 1951, 'Classic science fiction novel.!, NULL);
Ewnow 1062 (23000): Duplicate entry '9780747532699' for key 'books.uq_books_isbn"

sql>
myedls SELECT « FRON books;

| bonia | it

. | s | publication year | synopsis
cover_image_url | ereated_at

| updated_at I

| 2| Harsy Potter and the Philosopher's Stone | 9780747632699 |

1997 | First book in the Harry Potte:
series. | hU | 2625-11-27 11:52:53 | 2025-11-27 11:52:53 |
2| Fatndation | o780ces117498 | 1651 | Classic science fiction novel.
I oL | 2025-11-27 11:52:53 | 2025-11-27 11:52:53 |

2 rous in set (9.00 sec)

nysal> INSERT INTO movies (title, release year, duration minutes description. poster url) VALUES
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mysql> INSERT INTO movies (title, release_year, duration_minutes, description, poster_url) VALUES

-> ('Inception', 2010, 148, 'A thief who steals corporate secrets through use of dream-sharing technology.', NULL),
-> ('Jurassic Park', 1993, 127, 'Dinosaurs are brought back to life for a theme park.', NULL);

Query OK, 2 rows affected (0.02 sec)

Records: 2 Duplicates: © Warnings: ©

mysql>
mysql> SELECT * FROM movies;

| movie_id | title | release_year | duration_minutes | descrlptlon
| poster_url | created_at | updated_at
| 1 | Inception | 2010 | 148 | A thief who steals corporate secrets through use of dream
—-sharing technology. | NULL | 2025-11-27 11:52:53 | 2025-11-27 11:52:53
| 2 | Jurassic Park | 1993 | 127 | Dinosaurs are brought back to life for a theme park.
| NULL | 2025-11-27 11:52:53 | 2025-11-27 11:52:53
| 3 | Inception | 2010 | 148 | A thief who steals corporate secrets through use of dream
—-sharing technology. | NULL | 2025-12-11 ©9:27:51 | 2025-12-11 09:27:51
| 4 | Jurassic Park | 1993 | 127 | Dinosaurs are brought back to life for a theme park.
| NULL | 2025-12-11 ©9:27:51 | 2025-12-11 09:27:51

4 rows in set (0.00 sec)

mysql> INSERT INTO book_authors (book_id, author_id) VALUES
-> (1, 1),
- (2, 2);
ERROR 1062 (23000): Duplicate entry 'l-1' for key 'book_authors.PRIMARY'
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nysal>
bysal> SELECT » FROM book_authors;

-
| book_id | author_id

2

|
| |
| |
2 e

rous in set (0.00 sec)

boysql> INSERT INTO movie_directors (movie_id, director_id) VALUES
-, 1,
- @, 2}
JERROR 1062 (23006): Duplicate entry '1-1' for key 'movie_directors.PRIMARY'
prysa1>
fysal> SELECT » FROM movie_directors;
| movie_id | director_id

1
2

|
|
4

bnysql> INSERT INTO book_genres (book_id, genre_id) VALUES
-, 1,

> (2, 2);
ERROR 1062 (23000): Duplicate entry '1-1' for key 'book_genres.PRIMARY'
by=ql>
nysql> SELECT * FROM book_genres,





image23.png
mysql> SELECT * FROM book_genres;
- ——— o +

| book_id | genre_id |

2 rows in set (0.00 sec)

mysql>
mysql> INSERT INTO movie_genres (movie_id, genre_id) VALUES
-> (1, 5),
-> (1, 2),
-> (2, 5);
ERROR 1062 (23000): Duplicate entry '1-5' for key 'movie_genres.PRIMARY'
mysql>
mysql> SELECT * FROM movie_genres;

e +
| movie_id | genre_id |
e e +
| 1] 2 |
| 1] 5 |
| 2 | 5 |
e e +

3 rows in set (0.00 sec)

mysql> INSERT INTO wishlists (user_id, name) VALUES
-> (2, 'Emma''s Wishlist'),
—> (3, 'Michael''s Wishlist');

Query OK, 2 rows affected (0.02 sec)
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T T
Juery OK, 2 rows affected (0.02 sec)

ecords: 2 Duplicates: 0 Warnings: ©

ysql>
lysql> SELECT * FROM wishlists;
—————————————— e e e
wishlist_id | user_id | name | created_at
—————————————— e e
1| 2 | Alice's Wishlist | 2025-11-27 11:52:53
2 | 3 | Bob's Wishlist | 2025-11-27 11:52:53
3| 2 | Emma's Wishlist | 2025-12-11 ©9:29:10
4 | 3 | Michael's Wishlist | 2025-12-11 89:29:10
—————————————— e e T

| rows in set (0.01 sec)

lysql> INSERT INTO wishlist_items (wishlist_id, book_id, movie_id) VALUES
-> (1, 1, NULL),
-> (1, NULL, 1),
-> (2, 2, NULL);

Juery OK, 3 rows affected (0.02 sec)

ecords: 3 Duplicates: 0 Warnings: ©

ysql>

1ysql> SELECT * FROM wishlist_items;

————— e e 3
id | wishlist_id | book_id | movie_id | added_at

————— e 3
1| 1| 1| NULL | 2025-12-11 09:
2 | 1| NULL | 1 | 2025-12-11 09:
3 | 2 | 2 | NULL | 2025-12-11 09:29:40
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mysql>

| user_.
created

2025-11

|
2025-11

|
2025-11

|
2025-12

|
2025-12

|
2025-12

SELECT * FROM users;

id | email

_at |
T +
_____________ +

1 | admin@example.com
-27 11:52:53 |

2 | userl@example.com
-27 11:52:53 |

3 | user2@example.com
-27 11:52:53 |

U4 | john.smith@example.com |
-11 09:27:09 |
5 | emma.johnson@example.com
-11 09:27:09 |
6 | michael.brown@example.com
-11 09:27:09 |

password_hash | display_name
____________________________ S
$2y$10$examplehashadmin | Admin User
$2y$10$examplehashuserl | Alice
$2y$10$examplehashuser2 | Bob
hashed_password_john123 | John Smith
hashed_password_emmaid56 | Emma Johnson

hashed_password_michael789 | Michael Brown

-
Query O
Records

mysql>

in set (0.01 sec)

INSERT INTO authors (first_name,

last_name, bio) VALUES

('J.K."', 'Rowling', 'British author best known for Harry Potter.'),
('Isaac', 'Asimov', 'Prolific science fiction writer.');
K, 2 rows affected (0.01 sec)

: 2 Duplicates: © Warnings: 0
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Query OK, 2 rows affected (0.01 sec)
Records: 2 Duplicates: © Warnings: 0

mysql>
mysql> SELECT * FROM authors;
e e g e +
| author_id | first_name | last_name | bio
e A g et +
| 1| J.K. | Rowling | British author best known for Harry Potter.
| 2 | Isaac | Asimov | Prolific science fiction writer.
| 3 | J.K. | Rowling | British author best known for Harry Potter.
| 4 | Isaac | Asimov | Prolific science fiction writer.
O A e e +
4 rows in set (0.00 sec)
mysql>
mysql> INSERT INTO directors (first_name, last_name, bio) VALUES
—-> ('Christopher', 'Nolan', 'British-American film director.'),
-> ('Steven', 'Spielberg', 'American film director.');

Query OK, 2 rows affected (0.01 sec)
Records: 2 Duplicates: © Warnings: 0

mysql>

mysql> SELECT * FROM directors;

T e e +
| director_id | first_name | last_name | bio

| 1 | Christopher | Nolan British-American film director.
| 2 | Steven | Spielberg | American film director.
| 3 |

+
|
e e e e +
|
|
| Christopher | Nolan | British—-American film director.
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| 34 | wishlist_id | book_id | movie_id | added_at |
| 11
i 21
IEN

s rous in set (0.0 sec)

1] WL | 2025-12-11 89:29:40 |
L 1 | 2025-12-11 09:29:48 |
21 WL | 2025-12-11 09:29:40 |

|
[
I

nysql> INSERT INTO reviews (user_id, book_id, movie_id, rating, review_text) VALUES
=> (2, 1, WLL, 5, 'A fantastic book, truly magical.’),
> (3, ML, 1, d, ‘A brilliant fila'with an anazing concept.');

uery OK,'2 rous aFfected (.62 sec)

Records: 2 Duplicates: © Warnings: ©

byza1>
fry:al> SELECT « FRON reviews;

| revien_id | user_id | book_id | movie_id | rating | review_text
pdated_at I

created_at

1] 21 11 WLLI 5 | Amazing book, highly recomnend
025-11-27 11:52:53 |
31w 11 4| Great movie with complex plot
ozs-11-27'11:
| 10 WALI 5 | A fantastic book, truly magical
025-12-11 09:29:57 |
[ Wl 31w | 11

4 1 A brilliant film with an amazind concept.

| 2025-11-27 11:52:53
| 2025-11-27 11:52:53
| 2025-12-11 09:29:57

| 2025-12-11 89:29:57
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4 rows in set (0.00 sec)
mysql> SHOW TABLES;
| Tables_in_media_catalogue |

4
| authors |
| book_authors
| book_genres |
| books |
| directors
| genres |
| movie_directors
| movie_genres

| movies

| reviews |
| users |
| wishlist_items

| wishlists |

13 rows in set (0.14 sec)

mysql> SELECT 'media_catalogue setup complete' AS status;

e +
| status |
e +
| media_catalogue setup complete |
e +

1 row in set (0.00 sec)
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