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2. Database objects create statements: create table, foreign keys, indexes, etc

Book

 

Book_Authors

CREATE TABLE project1_books (

isbn VARCHAR2(26 BYTE),

title VARCHAR2(1024 BYTE),

PRIMARY KEY (isbn));

CREATE TABLE project1_book_authors (

author_id NUMBER(38,0),

isbn VARCHAR2(26 BYTE));

--Primary Key Addition
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Authors

 

Library_Branch

 

Book_Copies

 

Borrower

CREATE INDEX book_authors_idx ON project1_book_authors(author_id,isbn);

ALTER TABLE project1_book_authors ADD CONSTRAINT pk_authorID_isbn 

PRIMARY KEY (author_id, isbn);

--Foreign Key Addition

ALTER TABLE project1_book_authors

ADD CONSTRAINT AuthorID_FK

FOREIGN KEY (author_id) REFERENCES project1_authors(author_id);

ALTER TABLE project1_book_authors

ADD CONSTRAINT ISBN_FK

FOREIGN KEY (isbn) REFERENCES project1_books(isbn);

CREATE TABLE project1_authors (

author_id NUMBER GENERATED ALWAYS as IDENTITY(START with 100001 

INCREMENT by 1),

name VARCHAR2(1024 BYTE),

PRIMARY KEY (author_id));

CREATE TABLE project1_library_branch (

branch_id NUMBER(38,0),

branch_name VARCHAR2(26 BYTE),

address VARCHAR2(128 BYTE),

PRIMARY KEY (branch_id));

CREATE TABLE project1_book_copies (

book_id NUMBER GENERATED ALWAYS as IDENTITY(START with 200001 INCREMENT 

by 1),

isbn VARCHAR2(26 BYTE),

branch_id NUMBER(38,0),

PRIMARY KEY (book_id));

--Foreign Key Addition

ALTER TABLE project1_book_copies

ADD CONSTRAINT ISBN_BC_FK

FOREIGN KEY (isbn) REFERENCES project1_books(isbn);

ALTER TABLE project1_book_copies

ADD CONSTRAINT BranchID_FK

FOREIGN KEY (branch_id) REFERENCES project1_library_branch(branch_id);



 

Book_Loans

 

Fines

 

 

 

CREATE TABLE project1_borrower (

card_no VARCHAR2(26 BYTE),

ssn VARCHAR2(26 BYTE),

fname VARCHAR2(26 BYTE),

lname VARCHAR2(26 BYTE),

address VARCHAR2(1024 BYTE),

phone VARCHAR2(26 BYTE),

PRIMARY KEY (card_no));

CREATE TABLE project1_book_loans (

loan_id NUMBER GENERATED ALWAYS as IDENTITY(START with 300001 INCREMENT 

by 1),

book_id NUMBER(38,0),

card_no VARCHAR2(26 BYTE),

date_out DATE,

due_date DATE,

date_in DATE,

PRIMARY KEY (loan_id));

--Foreign Key Addition

ALTER TABLE project1_book_loans

ADD CONSTRAINT BookID_FK

FOREIGN KEY (book_id) REFERENCES project1_book_copies(book_id);

ALTER TABLE project1_book_loans

ADD CONSTRAINT CardNO_FK

FOREIGN KEY (card_no) REFERENCES project1_borrower(card_no);

CREATE TABLE project1_fines (

loan_id NUMBER,

fine_amt NUMBER(38,1),

paid VARCHAR2(26 BYTE));

--Primary Key Addition

ALTER TABLE project1_fines

ADD CONSTRAINT LoanID_PK PRIMARY KEY (loan_id);

--Foreign Key Addition

ALTER TABLE project1_fines

ADD CONSTRAINT LoanID_FK

FOREIGN KEY (loan_id) REFERENCES project1_book_loans(loan_id);



Data Load, Normalization, data generation  

1. Loading Input Files

Books_Load

Book_Copies_Load

Borrowers_Load

Library_Branch_Load

 

2. SQL scripts to populate data in target application tables from data provided in Load Files 

Book

 

Authors

INSERT INTO project1_books (isbn, title)

SELECT TRIM(isbn10), TRIM(title) FROM project1_books_load;

SELECT COUNT(*) FROM project1_books; -- 25,000

--Get Distinct Authors from books_load table

--Creating a Dummy Table to temporarily hold values

--book_authors_dummy table contains unique list of authors along with 

their book(isbn)

CREATE TABLE book_authors_dummy (

author VARCHAR2(1024 BYTE),
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isbn VARCHAR2(26 BYTE));

--PL/SQL to fetch comma seperated Authors and store that in 

book_authors_dummy

BEGIN

FOR temp IN (SELECT author, isbn10 FROM project1_books_load)

LOOP

    IF (regexp_count(temp.author, ',') + 1) = 1 THEN

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(temp.author, temp.isbn10);

    ELSIF (regexp_count(temp.author, ',') + 1) = 2 THEN

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 1), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 2), temp.isbn10);

    ELSIF (regexp_count(temp.author, ',') + 1) = 3 THEN

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 1), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 2), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 3), temp.isbn10);

    ELSIF (regexp_count(temp.author, ',') + 1) = 4 THEN

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 1), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 2), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 3), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 4), temp.isbn10);

    ELSIF (regexp_count(temp.author, ',') + 1) = 5 THEN

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 1), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 2), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 3), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 4), temp.isbn10);

        INSERT INTO book_authors_dummy (author, isbn) VALUES 

(regexp_substr(temp.author, '[^,]+', 1, 5), temp.isbn10);

    END IF;

END LOOP;

END;

/

--Insert distinct authors from book_authors_dummy to project1_authors 

table

--author_id is defined as "author_id NUMBER GENERATED ALWAYS as 

IDENTITY(START with 100001 INCREMENT by 1" hence a unique value will be 

assigned automatically when a record is created

INSERT INTO project1_authors (name) 

SELECT DISTINCT author FROM book_authors_dummy;



 

Book_Author

 

Library_Branch

 

Book_Copies

 

Borrower

SELECT COUNT(*) FROM project1_authors; -- 15649

--INSERTING values in book_authors table by joining authors table (which 

contains author_id) with book_authors_dummy (which contains author name 

and isbn)

INSERT INTO project1_book_authors (author_id, isbn)

SELECT DISTINCT temp.author_id, temp.isbn FROM(

SELECT ba_dummy.author AS author_name, ba_dummy.isbn AS isbn, 

a.author_id AS author_id FROM book_authors_dummy ba_dummy

INNER JOIN project1_authors a ON TRIM(a.name) = TRIM(ba_dummy.author)) 

temp;

SELECT COUNT(*) FROM project1_book_authors; --30240

INSERT INTO project1_library_branch 

SELECT * FROM project1_library_branch_load;

SELECT COUNT(*) FROM project1_library_branch; --5

--PL SQL to insert data into Book_Copies table from Book_Copies_Load

--book_id is defined as "book_id NUMBER GENERATED ALWAYS as 

IDENTITY(START with 200001 INCREMENT by 1" hence a unique value will be 

assigned automatically when a record is created

BEGIN

FOR temp IN (SELECT book_id, branch_id, no_of_copies FROM 

project1_book_copies_load WHERE no_of_copies <> 0 ORDER BY book_id, 

branch_id)

LOOP

FOR i IN 1..temp.no_of_copies

LOOP

INSERT INTO project1_book_copies (isbn,branch_id) VALUES (temp.book_id, 

temp.branch_id);

END LOOP;

END LOOP;

END;

/

SELECT COUNT(*) FROM project1_book_copies; --94338



 

 

3. SQL to generate 400 books check-outs for exactly 200 different borrowers and exactly 100 
different books & Exactly 50 fines records for 50 different borrowers

Book_Loans

INSERT INTO project1_borrower(card_no, ssn, fname, lname, address, 

phone)

SELECT id0000id, ssn, first_name, last_name, address, phone FROM 

project1_borrowers_load;

SELECT COUNT(*) FROM project1_borrower; --1000

--Insert Recors In Book_loans

DECLARE

startDate  DATE := TO_DATE('01-JAN-2012');

i NUMBER := 0;

row_number NUMBER := 1;

BEGIN

FOR temp IN (SELECT c_no AS borrower, b_id AS book FROM(

SELECT b.*, bc.*, DENSE_RANK() OVER(order by c_no) as borrower_rank, 

ROW_NUMBER() OVER(partition by c_no order by c_no,b_id) as 

borrower_book_rank FROM(

SELECT * FROM(

SELECT *

FROM (

SELECT bc.book_id AS b_id

FROM project1_book_copies bc

ORDER BY DBMS_RANDOM.RANDOM)

WHERE ROWNUM<=100)) bc,

(SELECT * FROM(

SELECT *

FROM (

SELECT b.card_no AS c_no

FROM project1_borrower b

ORDER BY DBMS_RANDOM.RANDOM)

WHERE ROWNUM<=200)) b)

WHERE borrower_rank = borrower_book_rank OR borrower_rank = 

borrower_book_rank - 1 OR (borrower_rank = 100 AND borrower_book_rank = 

1) 

OR borrower_rank = borrower_book_rank + 100 OR borrower_rank = 

borrower_book_rank + 101 OR (borrower_rank = 101 AND borrower_book_rank 

= 2))

LOOP

IF (row_number > 0 AND row_number <= 300) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+2));



i := i+3;

row_number := row_number+1;

ELSIF (row_number > 300 AND row_number <= 310 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+3));

i := i+3;

row_number := row_number+1;

ELSIF (row_number > 310 AND row_number <= 320 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+4));

i := i+4;

row_number := row_number+1;

ELSIF (row_number > 320 AND row_number <= 330 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+5));

i := i+4;

row_number := row_number+1;

ELSIF (row_number > 330 AND row_number <= 340 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+6));

i := i+5;

row_number := row_number+1;

ELSIF (row_number > 340 AND row_number <= 350 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+7));

i := i+5;

row_number := row_number+1;

ELSIF (row_number > 350 AND row_number <= 360 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+8));

i := i+6;

row_number := row_number+1;

ELSIF (row_number > 360 AND row_number <= 370 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+9));

i := i+6;

row_number := row_number+1;



 

Fines

ELSIF (row_number > 370 AND row_number <= 380 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+10));

i := i+7;

row_number := row_number+1;

ELSIF (row_number > 380 AND row_number <= 390 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+11));

i := i+7;

row_number := row_number+1;

ELSIF (row_number > 390 AND row_number <= 400 AND MOD(row_number, 2) <> 

0) THEN

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+12));

i := i+8;

row_number := row_number+1;

ELSE

INSERT INTO project1_book_loans 

(book_id,card_no,date_out,due_date,date_in) VALUES (temp.book, 

temp.borrower,(startDate+i),(startDate+i+2),(startDate+i+2));

i := i+8;

row_number := row_number+1;

END IF;

END LOOP;

END;

/

--Validating exactly 200 Unique borrowers in Book Loans Table

SELECT COUNT(DISTINCT card_no) FROM project1_book_loans; --200

--Validating exactly 100 Unique books in Book Loans Table

SELECT COUNT(DISTINCT book_id) FROM project1_book_loans; --100

--Validating exactly 400 records in Book Loans Table

SELECT COUNT(*) FROM project1_book_loans; --400

--Insert Records in Fines Table

BEGIN



 

 

Book Search and Availability  

Add either value of ISBN, Ttile, Author Name, substring of Title or substring of Author Name in 
INPUT and Branch availability will be displayed in 'BRANCH_AVAILABILITY'.

This is a single search functionality to locate a book given any combination of ISBN, title, and/or 
Author(s) and their substring

SQL Search when input is ISBN

FOR temp IN (SELECT loan_id, book_id, card_no, date_out, due_date, 

date_in, TO_NUMBER(date_in - due_date) AS fine_amount, MOD(ROWNUM, 3) AS 

is_fine_applicable  FROM project1_book_loans WHERE ((date_in - due_date) 

>= 1))

    LOOP

        IF temp.is_fine_applicable = 0 THEN

        INSERT INTO project1_fines (loan_id, fine_amt, paid) VALUES 

(temp.loan_id, temp.fine_amount * 15, 'NO');

        ELSE

        INSERT INTO project1_fines (loan_id, fine_amt, paid) VALUES 

(temp.loan_id, temp.fine_amount * 15, 'YES');

        END IF;

    END LOOP;

END;

/

--Validating exactly 50 records in Fines Table

SELECT COUNT(*) FROM project1_fines; --50

--Validating exactly 50 unique card_no in Fines Table

SELECT COUNT(DISTINCT temp.card_no) FROM(

SELECT bl.card_no AS card_no, f.loan_id FROM project1_book_loans bl

INNER JOIN project1_fines f ON bl.loan_id = f.loan_id) temp; --50

SELECT f.isbn, f.title, f.authors, f.branch_availability FROM (

SELECT t.isbn AS isbn, b.title AS title, t.authors AS authors, 

book_copies.available_at_branch AS branch_availability, 

t.isbn||b.title||t.authors AS search_string FROM project1_books b

INNER JOIN (SELECT ba.isbn AS isbn, LISTAGG(DISTINCT(a.name), ', ') AS 

authors FROM project1_book_authors ba

INNER JOIN project1_authors a ON ba.author_id = a.author_id

GROUP BY ba.isbn) t ON b.isbn = t.isbn

INNER JOIN (SELECT isbn, LISTAGG(DISTINCT(branch_id), ', ') AS 

available_at_branch FROM project1_book_copies GROUP BY isbn) book_copies ON 

book_copies.isbn = b.isbn) f

WHERE LOWER(f.search_string) LIKE '%0807281530%'; --INPUT
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SQL Search when input is Title or substring of Title

 

SQL Search when input is Author Name or substring of Author Name

 

SELECT f.isbn, f.title, f.authors, f.branch_availability FROM (

SELECT t.isbn AS isbn, b.title AS title, t.authors AS authors, 

book_copies.available_at_branch AS branch_availability, 

t.isbn||b.title||t.authors AS search_string FROM project1_books b

INNER JOIN (SELECT ba.isbn AS isbn, LISTAGG(DISTINCT(a.name), ', ') AS 

authors FROM project1_book_authors ba

INNER JOIN project1_authors a ON ba.author_id = a.author_id

GROUP BY ba.isbn) t ON b.isbn = t.isbn

INNER JOIN (SELECT isbn, LISTAGG(DISTINCT(branch_id), ', ') AS 

available_at_branch FROM project1_book_copies GROUP BY isbn) book_copies ON 

book_copies.isbn = b.isbn) f

WHERE LOWER(f.search_string) LIKE '%eye%'; --INPUT

SELECT f.isbn, f.title, f.authors, f.branch_availability FROM (

SELECT t.isbn AS isbn, b.title AS title, t.authors AS authors, 

book_copies.available_at_branch AS branch_availability, 

t.isbn||b.title||t.authors AS search_string FROM project1_books b

INNER JOIN (SELECT ba.isbn AS isbn, LISTAGG(DISTINCT(a.name), ', ') AS 

authors FROM project1_book_authors ba

INNER JOIN project1_authors a ON ba.author_id = a.author_id

GROUP BY ba.isbn) t ON b.isbn = t.isbn

INNER JOIN (SELECT isbn, LISTAGG(DISTINCT(branch_id), ', ') AS 

available_at_branch FROM project1_book_copies GROUP BY isbn) book_copies ON 

book_copies.isbn = b.isbn) f

WHERE LOWER(f.search_string) LIKE '%nath%'; --INPUT



 

Reports  

1. Top 10 Books with most copies. Include Book Title and Author Name

 

2. Books that were checked in after 9 days of due date. Include Book Title, Borrower's Name

 

SELECT bc.isbn, bc.book_copies, a.authors, b.title FROM

(SELECT isbn, COUNT(isbn) AS book_copies FROM project1_book_copies GROUP BY 

isbn) bc

INNER JOIN (SELECT ba.isbn AS isbn, LISTAGG(DISTINCT(a.name), ', ') AS 

authors FROM project1_book_authors ba

INNER JOIN project1_authors a ON ba.author_id = a.author_id

GROUP BY ba.isbn) a ON bc.isbn = a.isbn

INNER JOIN project1_books b ON bc.isbn = b.isbn ORDER BY bc.book_copies DESC 

FETCH FIRST 10 ROWS ONLY;

SELECT book_loans.book_id AS book_id, book.title AS title, borrower.fullb AS 

borrower FROM(

SELECT book_id, card_no FROM project1_book_loans WHERE TO_NUMBER(date_in - 

due_date) > 9) book_loans

INNER JOIN (SELECT bc.book_id AS book_id, bc.isbn AS isbn, b.title AS title 

FROM project1_book_copies bc

INNER JOIN project1_books b ON bc.isbn = b.isbn) book ON book_loans.book_id 

= book.book_id

INNER JOIN (SELECT card_no, fname||' '||lname AS fullb FROM 

project1_borrower) borrower ON book_loans.card_no = borrower.card_no;
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3. Authors, whose names start with H, with Author with most books appearing first. Include 
Book Titles

 

SELECT a.name, t.author_id AS author_id, COUNT(t.isbn) AS book_count, 

LISTAGG(t.title, ' | ') AS books FROM(

SELECT ba.author_id AS author_id, b.isbn AS isbn, b.title AS title FROM(

SELECT author_id, isbn FROM project1_book_authors) ba

INNER JOIN (SELECT isbn, title FROM project1_books) b ON ba.isbn = b.isbn) t

INNER JOIN (SELECT author_id, name FROM project1_authors) a ON t.author_id = 

a.author_id

WHERE a.name LIKE 'H%' GROUP BY t.author_id, a.name ORDER BY COUNT(t.isbn) 

DESC;
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