CS542 / 442

Database Systems I - Fall 2007

Homework #2

Assigned date : 10/3/2007

Due date :         10/17/2007                                                    Total Points : 200
-----------------------------------------------------------------------------------------
Solve Following problems :

Question 1 - 5.11 (50 points)
Suppose each of the following update operations is applied directly to the database of Figure 5.6. Discuss all integrity constraints violated by each operation, if any, and the different ways of enforcing these constraints:

(a) Insert < 'Robert', 'F', 'Scott', '943775543', '21-JUN-42', '2365 Newcastle Rd,

Bellaire, TX', M, 58000, '888665555', 1 > into EMPLOYEE.
(b) Insert < 'ProductA', 4, 'Bellaire', 2 > into PROJECT.

(c) Insert < 'Production', 4, '943775543', '01-OCT-88' > into DEPARTMENT.
(d) Insert < '677678989', null, '40.0' > into WORKS_ON.
(e) Insert < '453453453', 'John', M, '12-DEC-60', 'SPOUSE' > into DEPENDENT.
(f) Delete the WORKS_ON tuples with ESSN= '333445555'.
(g) Delete the EMPLOYEE tuple with SSN= '987654321'.

(h) Delete the PROJECT tuple with PNAME= 'ProductX'.

(i) Modify the MGRSSN and MGRSTARTDATE of the DEPARTMENT tuple with DNUMBER=5 to '123456789' and '01-OCT-88', respectively.

(j) Modify the SUPERSSN attribute of the EMPLOYEE tuple with SSN= '999887777' to

'943775543'.

(k) Modify the HOURS attribute of the WORKS_ON tuple with ESSN= '999887777' and

PNO= 10 to '5.0'.

Question 2 - 5.14 (25 points)
Consider the following six relations for an order-processing database application in a company:

CUSTOMER (Cust#, Cname, City)

ORDER (Order#, Odate, Cust#, Ord_Amt)

ORDER_ITEM (Order#, Item#, Qty)

ITEM (Item#, Unit_price)

SHIPMENT (Order#, Warehouse#, Ship_date)

WAREHOUSE (Warehouse#, City)

Here, Ord_Amt refers to total dollar amount of an order; Odate is the date the order was placed; Ship_date is the date an order is shipped from the warehouse. Assume that an order can be shipped from several warehouses. Specify foreign keys for this schema, stating any assumptions you make. 
Question 3: (50 points)
Figure 7.8 shows an ER schema for a database that may be used to keep track of transport

ships and their locations for maritime authorities. Map this schema into a relational schema,

and specify all primary keys and foreign keys.
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Question 4 - 6.16 (ANY FIVE  50 points)
Specify the following queries on the COMPANY relational database schema shown in Figure 5.5, using the relational operators discussed in chapter 6. Also show the result of each query as it would apply  to the database state of Figure 5.6.             

(a) Retrieve the names of employees in department 5 who work more than 10 hours per

week on the 'ProductX' project.
(b) List the names of employees who have a dependent with the same first name as

themselves.
(c) Find the names of employees that are directly supervised by 'Franklin Wong'.

(d) For each project, list the project name and the total hours per week (by all

employees) spent on that project.
(e) Retrieve the names of employees who work on every project.

(f) Retrieve the names of employees who do not work on any project.

(g) For each department, retrieve the department name, and the average salary of

employees working in that department.
(h) Retrieve the average salary of all female employees.

(i) Find the names and addresses of employees who work on at least one project located

in Houston but whose department has no location in Houston.
(j) List the last names of department managers who have no dependents.

Question 5 -  6.18 (ANY FIVE 25 points)
Consider the LIBRARY relational schema shown in Figure 6.14, which is used to

keep track of books, borrowers, and book loans. Referential integrity constraints are

shown as directed arcs in Figure 6.14, as in the notation of Figure 5.7. Write down

relational expressions for the following queries on the LIBRARY database: 
(a) How many copies of the book titled The Lost Tribe are owned by the library branch

whose name is "Sharpstown"?

(b) How many copies of the book titled The Lost Tribe are owned by each library

branch?
(c) Retrieve the names of all borrowers who do not have any books checked out.

(d) For each book that is loaned out from the "Sharpstown" branch and whose DueDate is today, retrieve the book title, the borrower's name, and the borrower's address.

(e) For each library branch, retrieve the branch name and the total number of books loaned out from that branch.

(f) Retrieve the names, addresses, and number of books checked out for all borrowers

who have more than five books checked out.

(g) For each book authored (or co-authored) by "Stephen King", retrieve the title and

the number of copies owned by the library branch whose name is "Central".

Question 6 - 6.36 (25 points)
Consider the following GRADEBOOK relational schema describing the data for a grade book of a particular instructor (Note: The attributes A, B, C, and D store grade cutoffs.) 

                        catalogue(cno,ctitle) 

students(sid,fname,lname,minit) 

courses(term,secno,cno,A,B,C,D) 

enrolls(sid,term,secno) 

Specify and execute the following queries using the MySQL database on windom and the GRADEBOOK database schema. 

a. Retrieve the names of students enrolled in the ‘Automata’ class in the term of Fall 1996. 

b. Retrieve the SID values of students who have enrolled in csc226 as well as csc227. 

c. Retrieve the SID values of students who have enrolled in csc226 or csc227. 

d. Retrieve the names of students who have not enrolled in any class. 

e. Retrieve the names of students who have enrolled in all courses in the catalogue table. 
Please ignore sub-part e above.
