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ISMG4500 Exam 3
General Instructions:

You should have 25 questions.  This exam is an open book exam.  You have two hours to complete the exam.  Please plan your time accordingly.

Unless otherwise noted, you should use the Financial Planning database in answering the exam questions.  This database was posted on the class website. 

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 Rel1 relationship 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: d

2. In the ERD with diagram errors, the Redundant Foreign Key rule (Consistency Rule 9) is violated by which entity type?
a. Entity5
b. Entity7
c. Entity1
d. Entity3
Answer: b
3. In the ERD with diagram errors, the Weak Entity rule (Consistency Rule 6) is violated by which entity type?
a. Entity4
b. Entity5
c. Entity1

d. Entity3

Answer: a
4. In the ERD with diagram errors, the Rel4 relationship violates which diagram 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: a
For problems 5 to 7, you need to use the simplified Financial Database ERD. This ERD has been simplified by the omission of the PriceHistory entity type and the Employee entity type.
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5. In the simplified Financial Database ERD, which transformation would replace the AssetPrice attribute with an entity type and a 1-M relationship to maintain an unlimited history of asset prices?
a. Attribute to entity type transformation
b. Weak entity to strong entity transformation
c. Add history transformation
d. Split compound attribute transformation
Ans: c

6. In the simplified Financial Database ERD, which transformation would replace the Charge.EmpNo attribute with an Employee entity type and a 1-M relationship from Employee to Charge?
a. Attribute to entity type transformation

b. Weak entity to strong entity transformation

c. Add history transformation

d. Split compound attribute transformation
Ans: a
7. In the simplified Financial Database ERD, which transformation would replace the Customer.Phone attribute with the attributes CountryCode, AreaCode, and LocalCode?
a. Attribute to entity type transformation

b. Weak entity to strong entity transformation

c. Add history transformation

d. Split compound attribute transformation

Ans: d

For problems 8 to 10, you need to use the Financial Database ERD. This ERD represents the financial database described in the financial database handout. Problems 8 to 10 involve conversion of the financial database ERD to a table design.
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8. In the Financial Database ERD, the Holding entity type would be converted into 
a. a table with an Auto Number primary key.
b. an associative table with a combined primary key.
c. a foreign key.
d. two foreign keys.

Ans: b

9. In the Financial Database ERD, the PriceHistory entity type is converted into a PriceHistory table with the primary key consisting of 
a. the Date column.
b. the AssetNo column.
c. the combination of the AssetNo and Date columns.

d. the combination of the AssetNo, Date, and Price columns.

Ans: c

10. In the Financial Database ERD, the Provides relationship can be converted using which conversion rule(s)?  
a. the 1-M relationship rule only
b. the optional 1-M relationship rule only
c. the M-N relationship rule
d. either the 1-M relationship rule or the optional 1-M relationship rule.

Ans: d
For problems 11 to 12, you need to use the sample Trade table.

	Trade

	TradeNo
	CustNo
	AssetNo
	Date
	Qty
	Price
	Type
	Status

	 T1
	C1
	A1
	12/5/2004
	50
	100
	buy
	pending

	 T2
	C1
	A2
	12/6/2004
	100
	 200
	sell
	complete

	 T3
	C2
	A3
	12/7/2004
	500
	100
	buy
	complete

	 T4
	C3
	A1
	12/4/2004
	200
	50
	sell
	pending

	 T5
	C2
	A3
	12/6/2004
	100
	25
	buy
	complete


11. In the sample Trade table, which two rows demonstrate a contradiction of the FD CustNo ( AssetNo?
a. Rows 3 and 5
b. Rows 2 and 4
c. Rows 1 and 2
d. Rows 1 and 4
Ans: c
12. In the sample Trade table, the second and fifth rows contradict which FD? 
a. CustNo ( AssetNo
b. Date ( Status
c. Price ( Date
d. Date ( Price
Ans: d
For problems 13 to 20, you need to use the sample BigTrade table. The BigTrade table combines data about trades, customers, assets, and holdings. The column TQty represents the quantity traded, the column TDate represents the quantity traded, and the column HQty represents the quantity held. Along with the BigTrade table, you need to use the FDs shown after the table. The primary key of this table is TradeNo.
	BigTrade

	TradeNo
	CustNo
	CustName
	AssetNo
	AssetType
	HQty
	TDate
	TQty
	Price
	Type

	T1
	C1
	Joe
	A1
	Stock
	50
	12/5/2004
	50
	100
	buy

	T2
	C1
	Joe
	A2
	Bond
	200
	12/6/2004
	100
	 200
	sell

	T3
	C2
	Mary
	A3
	Mutual fund
	1000
	12/7/2004
	500
	100
	buy

	T4
	C3
	Sue
	A1
	Stock
	200
	12/4/2004
	200
	50
	sell

	T5
	C2
	Mary
	A3
	Mutual fund
	1100
	12/6/2004
	100
	25
	buy


FDs for the BigTrade Table
CustNo ( CustName

AssetNo ( AssetType

TradeNo ( CustNo, AssetNo, TDate, TQty, Price, Type

AssetNo, CustNo ( HQty

13. In the sample BigTrade table, which statement specifies an insertion anomaly? 
a. When trying to insert a new customer, the asset number (AssetNo) must be provided.
b. When trying to insert a new asset, the customer number (CustNo) must be provided.
c. When trying to insert a new customer, the trade number (TradeNo) must be provided.
d. When updating the name of customer C1, two rows must be changed.
Ans: c

14. In the sample BigTrade table, which statement specifies an update anomaly? 
a. When trying to change the quantity of a trade (TQty column), multiple rows may be necessary to change.
b. When trying to change the date of a trade (TDate column), multiple rows may be necessary to change.
c. When trying to insert a new customer, the trade number (TradeNo) must be provided.
d. When updating the name of customer C1, two rows must be changed.
Ans: d

15. In the sample BigTrade table, which statement specifies a deletion anomaly? 
a. As a result of deleting the first row, all data is lost about asset A1.
b. As a result of deleting the second row, all data is lost about asset A2.
c. As a result of deleting the first row, all data is lost about customer C1.
d. When updating the name of customer C1, two rows must be changed.
Ans: b

16. In the sample BigTrade table, which FD violates 2NF? 
a. CustNo ( CustName
b. TradeNo ( CustNo
c. AssetNo, CustNo ( HQty
d. none of the above
Ans: d

17. In the sample BigTrade table, which FD satisfies (does not violate) 3NF? 
a. CustNo ( CustName
b. TradeNo ( CustNo
c. AssetNo, CustNo ( HQty
d. AssetNo ( AssetType
Ans: b

18. In the sample BigTrade table, which FD satisfies BCNF? 
a. CustNo ( CustName
b. TradeNo ( CustNo
c. AssetNo, CustNo ( HQty
d. AssetNo ( AssetType
Ans: b
19. In the sample BigTrade table, which FD is a transitively derived FD? 
a. TradeNo ( CustName
b. TradeNo ( CustNo
c. AssetNo, CustNo ( HQty
d. AssetNo ( AssetType
Ans: a
20. In the sample BigTrade table, how many tables result by applying the simple synthesis procedure? 
a. 3
b. 5
c. 2
d. 4
Ans: d
For problems 21 to 25, you need to use the sample timeline for transactions that change the PriceHistory.Price column.  In the timeline, transactions 1 and 2 are concurrently trying to modify the Price column of the same PriceHistory row. No concurrency control is used to regulate the interference of the transactions. The value of Price at time T1 is 100. You can assume that no other concurrently executing transactions are modifying the Price column of the PriceHistory row used by these transactions.
Timeline for Transactions that Manipulate PriceHistory.Price
	Transaction 1
	Time
	Transaction 2

	Read Price
	T1
	

	
	T2
	Read Price

	Price := Price + 10
	T3
	

	
	T4
	Price := Price - 5

	Write Price
	T5
	

	
	T6
	Write Price


21. What is the value of Price  after the write operation at time T6? 
a. 100
b. 110
c. 105
d. 95
Ans: d

22. If transactions 1 and 2 execute sequentially (either transaction may be executed first), what is the value of Price  after completion of both transactions? 
a. either 110 or 95 depending on which transaction executes first
b. 110
c. 105
d. 95

Ans: c

23. If locking is used to control interference, transaction 1 must acquire what kind of lock on Price  before changing its value?
a. shared lock
b. exclusive lock
c. intent lock
d. deadlock
Ans: b
24. What concurrency control problem does the timeline depict?
a. uncommitted dependency
b. dirty write
c. inconsistent retrieval
d. lost update
Ans: d
25. If transaction 1 acquires an exclusive lock on Price  before transaction 2, when will transaction 1 release the lock if the concurrency control manager follows the two-phase commit protocol? You should assume that transaction 1 needs to lock other items after performing the operation on PriceHistory.Price.
a. immediately after completing the write operation
b. at the end of the transaction
c. after broadcasting the change to other transactions
d. after the next checkpoint
Ans: b
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