Week 4 library database practice and solutions
Exercise 1 Create the parent tables
	Table
	Columns and rules

	Publisher
	publisher_id INT primary key; publisher_name VARCHAR(60) required and unique; city VARCHAR(40) required.

	Category
	category_id INT primary key; category_name VARCHAR(30) required and unique.



Write both CREATE statements. Add publishers (1, Harbour Press, London), (2, Pine House, York), (3, Northstar Books, Leeds), and categories (1, Fiction), (2, Computing). Name columns in INSERT. Inspect the rows with SELECT. Expected totals: three publishers and two categories.


Exercise 2 Create books with two references
Read the business rules before writing SQL
Each Book row represents one catalogue title record in this simplified model. Each book has exactly one publisher and one primary category. A publisher or category may have zero or many books. A referenced publisher or category cannot be deleted while its books remain.
	Parent key
	Child foreign key
	Cardinality

	Publisher.publisher_id
	Book.publisher_id
	One publisher to zero or many books

	Category.category_id
	Book.category_id
	One category to zero or many books



Sketch these relationships. Label PK and FK and show exactly one at each parent end and zero or many at the Book end. Repeated FK values are allowed. A matching column name alone does not enforce a relationship.
Table design for Book
	Column
	Type
	Rule

	book_id
	INT
	Primary key

	title
	VARCHAR(80)
	Required

	catalogue_code
	CHAR(6)
	Required and unique

	price
	DECIMAL(6,2)
	Required; zero or greater

	publisher_id
	INT
	Required FK to Publisher.publisher_id

	category_id
	INT
	Required FK to Category.category_id



Use named FOREIGN KEY constraints with ON DELETE RESTRICT. Use ENGINE=InnoDB. Publisher and Category must exist before Book. NOT NULL makes both references mandatory. The full worked CREATE appears on page 6.
Sample books
	ID
	Title
	Code
	Price
	Pub ID
	Cat ID

	101
	The Last Lighthouse
	BK0101
	12.50
	1
	1

	102
	SQL Foundations
	BK0102
	24.99
	2
	2

	103
	River Stories
	BK0103
	10.00
	1
	1

	104
	Practical Python
	BK0104
	29.50
	2
	2

	105
	Winter Letters
	BK0105
	9.99
	3
	1

	106
	Web Basics
	BK0106
	18.00
	3
	2



Write one INSERT for all six rows, then inspect book_id, title, publisher_id and category_id. Identify both books from Harbour Press. Explain why different books may share publisher_id 1. Save before the break. Keep all six rows for the remaining exercises.


Exercises 3 and 4 Test the relationships
Exercise 3 Predict and test six inserts
Write a separate INSERT for each row below. Use the title Test for each attempt. Repeated titles are allowed. Predict the outcome before running it and record the error or success. Worked statements and explanations are on page 7.
	Test
	New ID
	Code
	Price
	Publisher
	Category

	T1
	901
	BK0901
	5.00
	99
	1

	T2
	902
	BK0902
	5.00
	1
	99

	T3
	903
	BK0903
	5.00
	1
	1

	T4
	904
	BK0904
	5.00
	NULL
	1

	T5
	905
	BK0101
	5.00
	1
	1

	T6
	906
	BK0906
	-1.00
	1
	1



After T3, inspect its row and remove only book_id 903. Do not insert corrected replacements for rejected rows. The final counts should return to three publishers, two categories and six books.
	Test
	Prediction
	Actual result and explanation

	T1
	
	

	T2
	
	

	T3
	
	

	T4
	
	

	T5
	
	

	T6
	
	



Exercise 4 Predict the effect of deletion
Attempt to delete publisher_id 1. Identify the book rows that prevent deletion.
Insert publisher (90, 'Temporary Press', 'Bath') and book (190, 'Demo Title', 'BK0190', 5.00, 90, 1).
Attempt to delete publisher_id 90 first. Record the result.
Delete book_id 190, then delete publisher_id 90. Use primary-key WHERE conditions.
Explain why deleting the book did not automatically delete the publisher. Verify the baseline counts again.
Keep foreign-key checks enabled. These are disposable practice records. A production library may need to preserve catalogue and loan history. The worked sequence appears on page 8.


Worked solution 1 Setup and parent tables
Use a fresh practice schema. If week4_library already exists, change the name in both CREATE DATABASE and USE, or use your tutor's empty schema. Keep existing coursework databases.
CREATE DATABASE week4_library;
USE week4_library;

SELECT VERSION() AS server_version;
SELECT @@SESSION.sql_mode AS sql_mode;
SELECT @@SESSION.foreign_key_checks AS fk_checks;
Check for MySQL Server 8.0.16 or later, strict mode and fk_checks = 1. Ask the tutor about unexpected settings. Then run each CREATE once.
CREATE TABLE Publisher (
    publisher_id INT PRIMARY KEY,
    publisher_name VARCHAR(60) NOT NULL UNIQUE,
    city VARCHAR(40) NOT NULL
) ENGINE=InnoDB;

CREATE TABLE Category (
    category_id INT PRIMARY KEY,
    category_name VARCHAR(30) NOT NULL UNIQUE
) ENGINE=InnoDB;
INSERT INTO Publisher (publisher_id, publisher_name, city)
VALUES (1, 'Harbour Press', 'London'),
       (2, 'Pine House', 'York'),
       (3, 'Northstar Books', 'Leeds');

INSERT INTO Category (category_id, category_name)
VALUES (1, 'Fiction'), (2, 'Computing');

SELECT * FROM Publisher ORDER BY publisher_id;
SELECT * FROM Category ORDER BY category_id;
Expected result: three Publisher rows and two Category rows. The PRIMARY KEY identifies each row. UNIQUE prevents duplicate names within each parent table. Parent records must exist before dependent Book records.


Worked solution 2 Book and sample data
CREATE TABLE Book (
    book_id INT PRIMARY KEY,
    title VARCHAR(80) NOT NULL,
    catalogue_code CHAR(6) NOT NULL UNIQUE,
    price DECIMAL(6,2) NOT NULL,
    publisher_id INT NOT NULL,
    category_id INT NOT NULL,
    CONSTRAINT chk_book_price CHECK (price >= 0),
    CONSTRAINT fk_book_publisher
        FOREIGN KEY (publisher_id)
        REFERENCES Publisher(publisher_id) ON DELETE RESTRICT,
    CONSTRAINT fk_book_category
        FOREIGN KEY (category_id)
        REFERENCES Category(category_id) ON DELETE RESTRICT
) ENGINE=InnoDB;
Each FK column repeats across books when several books share a publisher or category. NOT NULL requires a reference. The FK requires that the referenced parent exist. CHAR(6) limits the code width; it does not by itself require exactly six entered characters.
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES
    (101, 'The Last Lighthouse', 'BK0101', 12.50, 1, 1),
    (102, 'SQL Foundations', 'BK0102', 24.99, 2, 2),
    (103, 'River Stories', 'BK0103', 10.00, 1, 1),
    (104, 'Practical Python', 'BK0104', 29.50, 2, 2),
    (105, 'Winter Letters', 'BK0105', 9.99, 3, 1),
    (106, 'Web Basics', 'BK0106', 18.00, 3, 2);

SELECT book_id, title, publisher_id, category_id
FROM Book ORDER BY book_id;
Expected result: six books. Books 101 and 103 reference Harbour Press (publisher_id 1). Each referenced ID already exists. CONSTRAINT names help identify which rule an error relates to.


Worked solution 3 Constraint tests
Run each INSERT separately. These worked examples give the rows descriptive titles; title is not unique, so using Test as instructed in the exercise gives the same outcomes.
-- T1
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (901, 'Missing Publisher', 'BK0901', 5.00, 99, 1);
-- T2
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (902, 'Missing Category', 'BK0902', 5.00, 1, 99);
-- T3
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (903, 'Shared Publisher', 'BK0903', 5.00, 1, 1);
SELECT book_id, publisher_id, category_id
FROM Book WHERE book_id = 903;
DELETE FROM Book WHERE book_id = 903;
-- T4
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (904, 'Missing Value', 'BK0904', 5.00, NULL, 1);
-- T5
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (905, 'Duplicate Code', 'BK0101', 5.00, 1, 1);
-- T6
INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (906, 'Negative Price', 'BK0906', -1.00, 1, 1);
	Test
	Outcome
	Reason

	T1
	Reject
	Foreign key: publisher 99 does not exist.

	T2
	Reject
	Foreign key: category 99 does not exist.

	T3
	Accept
	Different books can share valid foreign key values.

	T4
	Reject
	NOT NULL makes the publisher reference mandatory.

	T5
	Reject
	UNIQUE protects the catalogue code.

	T6
	Reject
	CHECK rejects a negative price.



After removing T3, the original six books remain. Failed statements do not add their proposed rows. Use the count queries on the next page to check.


Worked solution 4 Restricted deletion
Step 1 is a deliberate failure. Books 101 and 103 still reference Publisher 1, so RESTRICT prevents its deletion.
DELETE FROM Publisher WHERE publisher_id = 1;
Step 2 adds a disposable parent and child. Category 1 already exists.
INSERT INTO Publisher (publisher_id, publisher_name, city)
VALUES (90, 'Temporary Press', 'Bath');

INSERT INTO Book
    (book_id, title, catalogue_code, price, publisher_id, category_id)
VALUES (190, 'Demo Title', 'BK0190', 5.00, 90, 1);
Step 3 is another deliberate failure. Book 190 still needs Publisher 90.
DELETE FROM Publisher WHERE publisher_id = 90;
Step 4 succeeds in this order. Deleting the child removes the reference. The second statement then removes the unused publisher.
DELETE FROM Book WHERE book_id = 190;
DELETE FROM Publisher WHERE publisher_id = 90;
SELECT COUNT(*) AS publishers FROM Publisher;
SELECT COUNT(*) AS categories FROM Category;
SELECT COUNT(*) AS books FROM Book;
Expected counts are 3, 2 and 6. Category rows are unchanged. Deleting a child does not automatically delete its parent. ON DELETE RESTRICT blocks a referenced parent; ON DELETE CASCADE would remove matching children automatically and requires a justified business decision.
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