Final Exam

406.426 Design and Analysis of Database Systems

Fall, 2007

Date: December 5, 2007

YOUR NAME: 

1. (10 points) Show that AB( D is in the closure of {AB( C, CE( D, A( E}. 

{A(E} (Given)

{CE(D} (Given)

{CA(D} (IR6 - Pseudotransitive rule)

{AB(C} (Given)

{ABA(D} (IR6 - Pseudotransitive rule)

{AB(D} (Trivial simplification)

2. (10 points) Given the relation R(A, B, C, D) with functional dependencies F = {AB ( C, A ( D} shown below, what values could be inserted for the missing D and A column values? The domain for D is {d1, d2, d3, d4, d5, d6, d7}, and the domain for A is {a1, a2, a3, a4}.

	A
	B
	C
	D

	a1
	b1
	c1
	d1

	a1
	b2
	c2
	

	
	b1
	c1
	d3

	a4
	b1
	c4
	d4


D: d1 

A: either a2 or a3

3. (10 points) Prove or disprove whether the relation schema R(A, B, C, D) with functional dependencies {AB → C, AB → D, CD → A, CD → B} is in BCNF.

BCNF.

proof detail is necessary.  

4. (10 points) Give an XML document instance that conforms to the following XML schema definition:

<xsd:element name=“price”>

  <xsd:complexType> 

    <xsd:simpleContent>

      <xsd:extension base=“xsd:int”> 

        <xsd:attribute name=“unit” type=“xsd:string”/>

      </xsd:extension>

    </xsd:simpleContent>

  </xsd:complexType>

</xsd:element>

must contain the following element (expression in italics is arbitrary) 

<price unit=”dollar”>1000</price>

5. (10 points) Let X and Y be data items that are accessed by transactions T1 and T2.  
5-1. (5 points) Is the following schedule permitted by 2PL? Justify your answer:

S = r1(X); w2(X); r2(Y); w1(Y); 
not allowed in 2PL: r2(y) cannot occur until T1 relinquishes its lock on y, which is only after w1(y)
5-2. (5 points) Is the following schedule permitted by 2PL? Justify your answer:

S = r1(X); w2(X); w1(Y); r2(Y); 

Yes.
T1 locks both x and y at the beginning; after r1(x), T1 unlocks x; next T2 locks x and performs w2(x); then T1 does w1(y) and subsequently unlocks y; lastly T2 locks y and performs r2(y)
6. (10 points) Explain why a file can have only one clustering index. 

because clustering index is an index for physically ordered records when the ordering is made on a nonkey field 

7. (15 points) Consider the following B+-tree with order p = 3, and draw the resulting tree after deleting 3 entries “1”, “5”, and “6” from it. You must show all the intermediate results. 

[image: image1.wmf]
8. (15 points) Consider the following schedule: 

r1(A); w1(B); r2(B); w2(C); r3(C); w3(A);

8-1. (5 points) What are the conflicting operations? 

r1(A) and W3(A)

w1(B) and r2(B)

w2(C) and r3(C) 

8-2. (5 points) What is the precedence graph for the schedule? 

T1 -> T3, T1 -> T2, T2 -> T3 

therefore,

T1 -> T2 -> T3

8-3. (5 points) Is the schedule conflict-serializable? If so, what are all the equivalent serial schedules?


The schedule is conflict-serializable. The only conflict-equivalent serial schedule is (T1, T2, T3).

9. (10 points) The following plot shows a valid sequence of lock acquisitions and releases by a transaction that follows 2PL. Draw such plots for the transactions participating in conservative 2PL and rigorous 2PL respectively.    

# of locks 

[image: image2.wmf]



 time 
conservative 2PL: starts with all locks needed 

[image: image3.wmf]




rigirous 2PL: ends by releasing all the locks a transaction holds 

[image: image4..pict]



















































































































