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Sample Exam 3 Solutions
For problems 1 to 4, you need to use the following ERD with diagram errors. This ERD does not have meaningful names for entity types, relationships, and attributes so that you will focus on the diagram errors in the ERD.
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1. In the ERD with diagram errors, the Attribute2-1 attribute violates which diagram rule?
a. the Inherited Attribute Name rule (Consistency Rule 3) 
b. the Redundant Foreign Key rule (Consistency Rule 9)
c. the Weak Entity rule (Consistency Rule 6)
d. the Identifying Relationship rule (Consistency Rule 7)
Answer: a
2. In the ERD with diagram errors, which relationship violates the Identifying Relationship Rule (Consistency Rule 7)?
a. Rel4
b. Rel1
c. Rel6
d. Rel2
Answer: c
3. In the ERD with diagram errors, Entity3 violates which integrity rule?
a. The Identification Dependency Cardinality rule (Consistency Rule 8) 

b. The Redundant Foreign Key rule (Consistency Rule 9)

c. The Weak Entity rule (Consistency Rule 6)

d. The Identifying Relationship rule (Consistency Rule 7)

Answer: b
4. In the ERD with diagram errors, to fix the diagram error with Entity1, you should NOT
a. Make Entity1 a strong entity 

b. Make Rel1 an identifying relationship
c. Make Rel2 an identifying relationship
d. Change the cardinality of Rel1
Answer: d
For problems 5 to 7, you need to use the simplified Intercollegiate Athletic Database ERD.
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5. In the simplified Intercollegiate Athletic Database ERD, the Weak Entity to Strong Entity transformation would NOT involve which diagram changes?
a. Changing the cardinality of the PartOf relationship
b. Changing the PartOf relationship to a regular (non identifying) relationship.
c. Adding a primary key attribute to EventPlanLine
d. Changing EventPlanLine from a weak to a strong entity.
Ans: a
6. In the simplified Intercollegiate Athletic Database ERD, if you want to add unlimited history for resource rates, you would modify the ERD by
a. Adding attributes to the Resource entity type for the rates and dates of rate changes.
b. Change the Requires relationship to a M-N relationship with an attribute for the rate change date.
c. Replace the ResRate attribute with an entity type and 1-M relationship. The new entity type would contain attributes for the change date and rate.
d. Split the ResRate attribute into several attributes.
Ans: c
7. In the simplified Intercollegiate Athletic Database ERD, which transformation would replace the EventPlan.EmpNo attribute with the Employee entity type and a 1-M relationship from Employee to EventPlan?
a. Add history transformation

b. Weak entity to strong entity transformation

c. Attribute to entity type transformation

d. Split compound attribute transformation

Ans: c
For problems 8 to 10, you need to use the full Intercollegiate Athletic ERD. Problems 8 to 10 involve conversion of the financial database ERD to a table design.
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8. In the Intercollegiate Athletic Database ERD, the Location entity type would be converted into 
a. a table with an Auto Number primary key.
b. a table with a combined primary key.
c. a foreign key.
d. two foreign keys.

Ans: b

9. In the Intercollegiate Athletic Database ERD, the EventPlanLine entity type is converted into a table with the foreign keys 
a. ResNo and PlanNo.
b. ResNo, EPNo, and LocNo.
c. ResNo, EPNo, and FacNo.
d. ResNo, EPNo, and the combination of FacNo and LocNo.
Ans: d
10. In the Intercollegiate Athletic Database ERD, the Supervises relationship can be converted using which conversion rule(s)?  
a. the 1-M relationship rule only
b. either the 1-M relationship rule or the optional 1-M relationship rule.

c. the optional 1-M relationship rule only
d. the M-N relationship rule

Ans: b
For problems 11 to 12, you need to use the sample EventPlan table.

	EventPlan

	EPNo
	ERNo
	EmpNo
	EPDate
	EPActivity

	 EP1
	ER1
	E1
	5/5/2004
	setup

	 EP2
	ER1
	
	5/6/2004
	operation

	 EP3
	ER1
	E1
	5/7/2004
	cleanup

	 EP4
	ER2
	E2
	5/4/2004
	operation

	 EP5
	ER3
	E1
	5/6/2004
	operation


11. In the sample EventPlan table, which two rows demonstrate a contradiction of the FD ERNo ( EPDate?
a. Rows 2 and 5
b. Rows 1 and 2

c. Rows 2 and 4
d. Rows 1 and 4
Ans: b
12. In the sample EventPlan table, which FD is NOT contradicted by the sample data? 
a. EmpNo ( ERNo
b. ERNo ( EmpNo
c. EmpNo ( EmpDate
d. EmpNo ( EPActivity
Ans: b
For problems 13 to 20, you need to use the sample BigEventRequest table. The BigEventRequest table combines data about event requests, customers, and facilities. The primary key of this table is ERNo.
	BigEventRequest

	ERNo
	CustNo
	CustName
	FacNo
	FacName
	ERDateHeld
	EREstCost

	ER1
	C1
	Joe
	F1
	gym
	5/5/2004
	100

	ER2
	C1
	Joe
	F2
	stadium
	5/6/2004
	 200

	ER3
	C2
	Mary
	F3
	court
	5/7/2004
	100

	ER4
	C3
	Sue
	F1
	gym
	5/4/2004
	500

	ER5
	C2
	Mary
	F3
	stadium
	5/6/2004
	250


FDs for the BigEventRequest Table
ERNo ( CustNo, FacNo, ERDateHeld, EREstCost
CustNo ( CustName
FacNo ( FacName
13. In the sample BigEventRequest table, which statement specifies an insertion anomaly? 
a. When trying to insert a new customer, the event request number (ERNo) must be provided.
b. When trying to insert a new customer, the customer number (CustNo) must be provided.
c. When trying to insert a new customer, the facility number (FacNo) must be provided.
d. When updating the name of customer C2, two rows must be changed.
Ans: a
14. In the sample BigEventRequest table, which statement specifies an update anomaly? 

a. When trying to change the date held, multiple rows may be necessary to change.
b. When trying to change the name of a facility F1, multiple rows must be changed.
c. When trying to insert a new customer, the event request number (ERNo) must be provided.
d. When deleting a row, the name of a customer may inadvertently disappear.
Ans: b
15. In the sample BigEventRequest table, deletion of which row causes a deletion anomaly? 
a. Row 1
b. Row 2
c. Row 3
d. Row 5
Ans: b

16. In the sample BigEventRequest table, which FD violates 2NF? 
a. CustNo ( CustName
b. FacNo ( FacName
c. ERNo ( CustNo
d. none of the above
Ans: d

17. In the sample BigEventRequest table, which FD(s) violates 3NF? 
a. CustNo ( CustName
b. FacNo ( FacName
c. both CustNo ( CustName and FacNo ( FacName
d. ERNo ( CustNo
Ans: c
18. In the sample BigEventRequest table, which FD(s) violates BCNF? 
a. CustNo ( CustName
b. FacNo ( FacName
c. both CustNo ( CustName and FacNo ( FacName
d. ERNo ( CustNo
Ans: c
19. In the sample BigEventRequest table, which FD is a transitively derived FD? 
a. ERNo ( CustNo
b. ERNo ( CustName
c. ERNo, CustNo ( CustName
d. FacNo ( FacName
Ans: b
20. In the sample BigEventRequest table, how many tables result by applying the simple synthesis procedure? 
a. 3
b. 5
c. 2
d. 4
Ans: a
For problems 21 to 25, you need to use the sample timeline for transactions that change the EventRequest. ErEstCost column.  In the timeline, transactions 1 and 2 are concurrently trying to modify the ErEstCost column of the same EventRequest row. No concurrency control is used to regulate the interference of the transactions. The value of EstCost at time T1 is 80. You can assume that no other concurrently executing transactions are modifying the ErEstCost column of the EventRequest row used by these transactions.
Timeline for Transactions that Manipulate EventRequest.EstCost
	Transaction 1
	Time
	Transaction 2

	Read EREstCost
	T1
	

	EREstCost:= EREstCost + 20
	T2
	

	Write EREstCost
	T3
	

	
	T4
	Read EREstCost

	Rollback
	T5
	


21. What is the value of ErEstCost after the rollback operation at time T5? 
a. 85
b. 100
c. 65
d. 80
Ans: d
22. What is the value of ErEstCost after the read operation at time T4?
a. 85
b. 100
c. 65
d. 80
Ans: b

23. If locking is used to control interference, transaction 2 must acquire what kind of lock on ErEstCost before reading its value?
a. exclusive lock
b. intent lock
c. shared lock
d. deadlock
Ans: c
24. What concurrency control problem does the timeline depict?
a. dirty write
b. uncommitted dependency
c. inconsistent retrieval
d. lost update
Ans: b
25. If transaction 1 acquires an exclusive lock on ErEstCost before transaction 2, what will happen to transaction 2 at time T4?
a. Transaction 2 will acquire a shared lock and read the value of ErEstCost.
b. Transaction 2 will abort because it cannot acquire a shared lock on ErEstCost.
c. Transaction 2 will aquire an intent lock because it cannot acquire a shared lock on ErEstCost.
d. Transaction 2 will wait because it cannot acquire a shared lock on ErEstCost until Transaction 1 releases the exclusive lock on ErEstCost.
Ans: d
Extra questions

The remaining questions cover recovery management and data warehouse material. If the course does not cover these areas, the question areas will not appear on the exam.

For problems 26 to 30, you need to use the sample transaction timeline showing the progress of transactions with respect to the most recent backup, checkpoint, and failure.
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26. If transaction T4 aborts after the checkpoint, undo operations are required if the recovery manager uses which recovery process?
a. immediate update approach
b. two-phase locking protocol
c. two-phase commit protocol
d. deferred update approach
Ans: a

27. If a media failure occurs, the recovery work for transaction T4 involves what operations if the recovery manager uses the immediate update approach?
a. redo forward from the last checkpoint

b. redo forward from the beginning of the transaction
c. redo forward from the last backup
d. no redo work
Ans: b

28. If a system failure occurs, no recovery work is needed for which transaction(s) if the recovery manager uses the immediate update approach?
a. T2
b. T3
c. T9
d. both T3 and T9
Ans: d

29. If a system failure occurs, no recovery work is needed for which transaction(s) if the recovery manager uses the deferred update approach?
a. T2
b. T4
c. T6
d. both T4 and T6
Ans: a

30. If a system failure occurs, only redo operations are needed for recovery if the recovery manager uses which recovery process?
a. immediate update approach
b. two-phase locking protocol
c. two-phase commit protocol
d. deferred update approach
Ans: d

Problems 31 to 35 involve a data cube consisting of the dimensions customer phone, customer address, customer income level, asset type, trade type, and time along with the measures trade price and quantity.

31. Which dimension does not have hierarchies?
a. customer phone

b. customer address
c. trade type
d. time
Ans: c

32. Which operator is used to create a data cube with the trade type dimension replaced with a specific member value such as buy?
a. slice
b. dice
c. roll-up
d. drill-down
Ans: a

33. Which operator is used to create a data cube with the time dimension replaced with a subset of member values such as the days in May 2003?
a. slice
b. dice
c. roll-up
d. drill-down
Ans: b

34. Which operator is used to navigate in the customer address dimension from state to zip code?
a. slice
b. dice
c. roll-up
d. drill-down
Ans: d

35. Which operator is used to navigate in the customer phone dimension from area code to country code?
a. slice
b. dice
c. roll-up
d. drill-down
Ans: c
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