
NAME:CS 457 - Database SystemsFinal ExaminationThis exam is open book/notes. Observe Emory Honor Code while doing this examination.If you think that a question is ambiguous, ask for lari�ation. Sine I'm in the lassroom during the exam, I will not aept any dispute on ambiguity after the examination ifyou do not ask for lari�ation.Question 1. (20 pts)Give brief answers to these questions, 2 pts eah.1. Whih tehnique disussed in lass is an example of embedding SQL ?2. Whih tehnique disussed in lass in an example of extending SQL ?3. Whih tehnique disussed in lass in an example of libery funtions ?4. Whih tehnique disussed in lass in an example of server side exeution ?5. How is logial data independene realised in SQL ?6. Suppose A and B are two attributes in a relation R. What does \A funtionallydetermines B" mean ?
7. Let the relation R = (A;B;C) and it is given that AB+ = ABC, B+ = BC andC+ = BC. List all the possible keys of R.
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8. Let the relation R = (A;B;C) and it is given that the only funtional dependeny isB ! C. Is R in BCNF ?9. Let the relation R = (A;B;C) and it is given that the only funtional dependeny isB ! AC. Is R in BCNF ?10. Let the relation R = (A;B;C) and it is given that the only funtional dependeny isAB ! C. Is R in BCNF ?
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Question 2. (10 pts)Formulate the following queries in Relational Algebra on the Company databaseNote: the de�nition of the Company database an be found at the end of this test.1. Find names of projets that is worked on by the most number of employees. (5 pts)Note: not the most number of hours.

2. Find name(s) of the department that only employs female employees. (5 pts)
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Question 3. (30 pts)Formulate the following queries in SQL on the Company database (the de�nition of theCompany database an be found at the end of this test).NOTE: Do NOT use anything but SQL ommands. (Do not use PL/SQL, embeddedSQL, JDBC, PHP, et). Also, you annot use \CONTAIN" as an SQL operator. You getno redits if you do.1. Find names of projets that is worked on by the most number of employees. (5 pts)

2. Find name(s) of the department that only employs female employees. (5 pts)
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3. Find name of projets that are worked by more female employees than male employees.(5 pts)

4. Find name of employees that work on the projet 'ProjetX' but not on the projet'ProjetY'
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5. Find the name of departments where all (every single one) its employees work on theprojet with projet name 'ProjetX'

6. Find the name of departments whose employees only work on the projets ontrolledby their own department (i.e., projets that every employee in the department worksmust be ontrolled by his/her department)
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Question 4. (10 pts)Write a PL/SQL program that prints out the fname, lname and salary of the employee thatearn the next higher and the next lower salary to that of the employee `John Smith'.Note: In writing the ode, you an assume that both employees exist (so John Smith isnot earning the highest nor the lowest overall salary).
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Question 5. (10 pts)The following HTML form is used to retrieve information from department in the ompanydatabase:<form ation="http://s377.maths.emory.edu/~s377000/findStats.php"method="post"><p>Department: <input type="text" name="dept" /></p><p><input type="submit" /></p></form>In the \Department" �eld, the user would enter a Department name. The \�ndStats.php"PHP program will return:� the mean (average) salary of employees in the given department.� the median (middle) salary of employees in the given department (you an use �n2 �thvalue for median).Question:Write the PHP ode for the above appliation.Note: you may use only one oi exeute (...) all in the PHP program to �nd theabove information. Make one pass through the result to �nd the mean and the median.
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Question 6. (20 pts)Given a relation shema R = (A;B;C;D;E; F ) and the following set of funtionaldependenies on R: C ! BAB ! CDDE ! AAD ! EBD ! F1. Compute the losure of AC (i.e., AC+) (4 pts)

2. Show using Armstrong's Axioms that: CD ! F (4 pts)
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3. Find all the keys in R (Hint: there are multiple keys, less than 6 total). (4 pts)

4. We deompose the relation R into R1 = (A;B;C;D) and R2 = (B;D;E; F )Determine if this deomposition is lossless or lossy and explain how you determinethis fat (4 pts).

5. We deompose the relation R into R1 = (A;B;C;D) and R2 = (A;D;E; F )Determine if this deomposition is lossless or lossy and explain how you determinethis fat (4 pts).
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