Comp 521: Files and Databases – Fall 2010

Problem Set #1 Solutions
Problem 1
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b) Item has total participation in “supplies.”

c) 
CREATE TABLE Items (


part_number INTEGER PRIMARY KEY,


manufacturer text;
);
CREATE TABLE Suppliers (


SName TEXT PRIMARY KEY,

);
CREATE TABLE Customers (


CName TEXT PRIMARY KEY,

Address TEXT
);

CREATE TABLE Item_Suppliers (


part_number INTEGER REFERENCES Items(Part_number),


SName TEXT REFERENCES Suppliers(Part_number)

price NUMBER,

quantity INTEGER,


PRIMARY KEY(Part_number, SName)

);

CREATE TABLE Orders (


order_number Integer PRIMARY KEY,


quantity INTEGER,


date Date,

part_number INTEGER NOT NULL,


SName TEXT NOT NULL,


CName TEXT NOT NULL REFERENCES Customers(CName),


FOREIGN KEY (part_number, SName) REFERENCES Item_Suppliers(part_number, SName)
);
Problem 2
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We assume that each ingredient must have at least one supplier, and each supplier supplies at least one ingredient.  We assume each contact works for exactly one company, and we have at least one contact at each company.  Finally, we assume we can place multiple orders from a single supplier.

Problem 3
a) The entities are Department (primary key: name), Employee (primary key: ssn), Order (primary key: id), and Customer (primary key: the combination of the name and address attributes).
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Problem 4
a) CREATE TABLE Professors (

name TEXT PRIMARY KEY,

title TEXT,

department TEXT


);


CREATE TABLE Courses (

number TEXT,


semester TEXT,


seats INTEGER,

PRIMARY KEY(number, semester)


);

CREATE TABLE Teaches (

professor_name TEXT,

course_number TEXT,

course_semester TEXT,

PRIMARY KEY(professor_name, course_number, course_semester),

FOREIGN KEY professor_name REFERENCES Professors(name),
FOREIGN KEY (course_number, course_semester) REFERENCES Courses(number, semester)
);
b) CREATE TABLE Professors (

name TEXT PRIMARY KEY,

title TEXT,

department TEXT


);


CREATE TABLE Courses (

number TEXT,


semester TEXT,

seats INTEGER,
professor_name TEXT,
PRIMARY KEY(number, semester),

FOREIGN KEY professor_name REFERENCES Professors(name)

);
c) CREATE TABLE Employees (

ssn CHAR(9) PRIMARY KEY,
name TEXT,

building TEXT,
manager_ssn CHAR(9),

FOREIGN KEY (manager_ssn) REFERENCES Managers(ssn)

);

CREATE TABLE Managers (

ssn CHAR(9) PRIMARY KEY,
budget NUMBER,
FOREIGN KEY (ssn) REFERENCES Employees(ssn)

);
CREATE TABLE Accountants (

ssn CHAR(9) PRIMARY KEY,
FOREIGN KEY (ssn) REFERENCES Employees(ssn)

);

CREATE TABLE Guards (

ssn CHAR(9) PRIMARY KEY,
shift INTEGER,
FOREIGN KEY (ssn) REFERENCES Employees(ssn)

);

CREATE TABLE Audits (



manager_ssn CHAR(9),



accountant_ssn CHAR(9),



PRIMARY KEY (manager_ssn, accountant_ssn),



FOREIGN KEY (manager_ssn) REFERENCES Managers(ssn),



FOREIGN KEY (accountant_ssn) REFERENCES Accountants(ssn)


);
· If the student assumes that managers, accountants, and security guards are disjoint and cover employees (a reasonable assumption), they could also eliminate the Employees table and push the shared attributes into Managers, Accountants, and Guards.
· The Employee-Manager relationship could be factored out into another table, although that would be an inferior design.

· The specific data type selected for a column is not important.

5) Code:
import sqlite3

Students = [

    (50000, "Dave", "dave@cs", 19, 3.3),

    (53666, "Jones", "jones@cs", 18, 3.4),

    (53688, "Smith", "smith@ee", 18, 3.2),

    (53650, "Smith", "smith@math", 19, 3.8)

]

Clubs = [

    ("Sailing", 1996, "Dave"),

    ("Hiking", 1997, "Smith"),

    ("Rowing", 1998, "Smith")

]

if __name__ == '__main__':

    db = sqlite3.connect("toyexample.db")

    cursor = db.cursor()

    # Create relations

    cursor.execute("""CREATE TABLE Students(sid TEXT PRIMARY KEY,

                                            sname TEXT,

                                            login TEXT,

                                            age INTEGER,

                                            gpa FLOAT)""")

    cursor.execute("""CREATE TABLE Clubs(cname TEXT,

                                         jyear TEXT,

                                         mname TEXT,

                                         PRIMARY KEY (cname, mname),

                                         FOREIGN KEY (mname) REFERENCES Students)""")

    # Populate Tables

    for row in Students:

        cursor.execute("""INSERT INTO Students

                          VALUES(?, ?, ?, ?, ?)""", tuple(row))

    for row in Clubs:

        cursor.execute("""INSERT INTO Clubs

                          VALUES(?, ?, ?)""", tuple(row))

    cursor.execute("""CREATE VIEW ActiveStudents AS SELECT 

                        S.sname, S.login, C.cname, C.jyear

                        FROM Students S, Clubs C

                        WHERE S.sname = C.mname AND S.S.gpa > 3""")

    # An example query

    cursor.execute("""SELECT *

                      FROM ActiveStudents S""")

    for row in cursor:

        print row

    db.commit()

    db.close()

Output:

(u'Dave', u'dave@cs', u'Sailing', u'1996')

(u'Smith', u'smith@ee', u'Hiking', u'1997')

(u'Smith', u'smith@ee', u'Rowing', u'1998')

(u'Smith', u'smith@math', u'Hiking', u'1997')

(u'Smith', u'smith@math', u'Rowing', u'1998')
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