COMP-5970 Course Assignments

Your grade for this course will be determined by the successful completion of the following questions and problems.

A. Data Models.  Complete two of the following four problems.  Each problem is worth 25 points, for a total of 50 points.
1. Develop the data model for the following problem using one of the modeling approaches described in the course text.   Please note that you may choose to improve or modify this problem based upon your knowledge of the subject.  

A bank needs a system to keep track of its customers, accounts, safe deposit boxes, loans, and transactions.  A customer may have several types of accounts (savings, checking, auto loan, home loan, certificates of deposit, and college loan).  Each customer may have several accounts of a given type.  However, each customer is limited to one safe deposit box.  

2. Develop the data model for the following problem using one of the modeling approaches described in the course text.   Please note that you may choose to improve or modify this problem based upon your knowledge of the subject.  

A cable TV company needs a system to keep track of its customers and their service.  A customer may have only one account.  Each account may have several television sets attached, but all television sets on a given account will receive the same type of service.  Each account may have basic service (80 channels), extended service (200 channels), one or more of the 30 premium channels, and the capability to purchase pay-per-view events.  Basic service has a base monthly cost, extended service has an additional monthly cost, each premium channel has a unique additional monthly cost depending upon the channel or channels selected, and pay-per-view costs are charged and determined by the event.  

3. Develop the data model for the following problem using one of the modeling approaches described in the course text.   Please note that you may choose to improve or modify this problem based upon your knowledge of the subject.  

Webster University needs a system to keep track of students, courses, classrooms, instructors, and textbooks.  A student is officially added to the rolls by applying and being accepted.  A student is not required to take a course in a given semester, and may take up to two courses per semester.  An instructor may teach up to four courses per semester.  For each course, only one section will be offered during any semester.  Each course section is taught by one instructor in any given semester.  A course may or may not use a textbook, and a course may use up to three textbooks.  Textbooks are identified as required or optional.  Different courses may use the same textbook.  A student may take the same class several times, but only once in any given semester.  

4. Develop the data model for a problem of your own selection using one of the modeling approaches described in the course text.   Define the problem in a detailed paragraph such as was done for the prior problems.  (Note:  This option may be taken twice to satisfy this part of the exam)

B. Normalization.

For each of the following entities, identify its normal form (either none, 1NF, 2NF, or 3NF) and explain your answer.  These questions are worth 2 points each, for a total of 12 points.

1. STUDENT (StudentID, StudentName, GradePointAverage)

2. INSTRUCTOR (EmployeeNumber, LastDegreeEarned, LastUniversityAttended, AddressOfLastUniversityAttended)

3. ENROLLMENT (StudentID, CourseNumber, Semester, Year, Grade)

4. CUSTOMER (CustomerNumber, CustomerAddress, CustomerPhone#1, CustomerPhone#2, … , CustomerPhone#n [many phone numbers])

5. ORDER (OrderNumber, OrderDate, TotalCost)

6. CUSTOMER_ORDER (CustomerNumber, OrderNumber, CustomerAddress, OrderDate, TotalCost) 

C. Database Design.

1. Convert one of the E-R diagrams from part A of this exam to a set of relations, complete with foreign keys.  This question is worth 10 points.

2. Identify and briefly describe the referential integrity constraints in one of the E-R diagrams from part A of this exam.  This question is worth 10 points.

SQL.

Consider the following tables and then answer each of the questions below.  If the requested action is not possible with SQL, then enter “not possible” as your answer.  The questions are worth 1 point each for a total of 8 points.

STUDENT

	StudentID
	Name
	Phone
	Major
	GPA

	12345
	Linda Ronstadt
	555-1111
	COMP
	4.00

	22334
	Mick Jagger
	555-2222
	CS
	3.50

	34567
	James Brown
	555-3333
	COMP
	3.00

	44444
	Dusty Springfield
	555-4444
	BusAdmin
	3.67

	56789
	Dionne Warwick
	555-5555
	CS
	3.50

	77889
	Jim Morrison
	555-6666
	CS
	1.00


COURSE

	CourseNumber
	Name
	Department

	COMP5970
	Database Management
	COMP

	COSC5000
	Distributed Systems
	CS

	FINC5210
	Investments
	Finance

	COMP6000
	Capstone
	COMP

	COSC6000
	Capstone
	CS


STUDENT_COURSE

	StudentID
	CourseNumber
	Grade

	12345
	COMP5970
	A

	12345
	FINC5210
	A

	12345
	COMP6000
	A

	22334
	COMP5970
	B

	22334
	COSC6000
	A

	34567
	COMP5970
	B

	44444
	FINC5210
	A

	44444
	COMP5970
	A

	44444
	COSC5000
	B

	56789
	COMP5970
	A

	56789
	FINC5210
	B

	77889
	COSC5000
	C

	77889
	COMP5970
	F


1. Write the SQL to retrieve the name and major of all students.

2. Write the SQL to retrieve the name and GPA of all students majoring in COMP.

3. Write the SQL to retrieve the course number and course name of all courses in the CS department.

4. Write the SQL to retrieve the student ID, course number, and grade earned by each student in each course taken.

5. Write the SQL to retrieve the student name, course name, and grade earned for each course taken.

6. Write the SQL to retrieve the student name, student phone number, and course name for each course taken by a student where the student earned a grade of “F”.

7. Write the SQL to list each student’s name and the number of courses taken by that student.

8. Write the SQL to retrieve the student ID and name of any student with a GPA below 2.0.

D. Short-answer questions.  Provide a short answer for any five (5) of the following questions.  These questions are worth 2 points each for a total of 10 points.
1. What is a trigger?

2. What is a stored procedure?

3. What is a functional dependency?  Give an example using one of your E-R diagrams in part A of this exam.

4. Identify and describe two (2) job duties of a database administrator.

5. Describe what is meant by “rights and responsibilities” relative to a database.

6. Describe the difference between database administration and data administration.

7. Identify and describe two (2) threats to database security.

8. Using the threats from question #7, describe how to protect against each of them.







