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Name__________________________

1. True/false regarding the three levels in a database system architecture. 
[12 pts]

_____ The layout of the data within the disk file system is found at the logical/conceptual level.
_____ There is exactly one schema at the conceptual level for a database.
_____ There is exactly one schema at the external level of a database.
_____ A user’s access to the database can be limited by the schema at the external level.
_____ The indexing schemes for each table is found at the external level.
_____ The mappings between the levels provides for program-data independence.
_____ The mapping between the external and logical levels provides various views to the users.
_____ The levels in the architecture in sequence is logical-external-physical.
_____ An external schema will contain all table definitions.
_____ A physical schema is typically derived from the logical schema.
_____ An Entity-Relationship model will map most closely to the logical schema.
_____ There are at least two physical schemas in a database.
2. Name three of the five approaches to database implementation, historically or presently. 
[6 pts]

i.
ii.

iii.

3. Describe each of the following.
[12 pts]

Meta-data:


Program-data independence:


Data dictionary:


Specification document:



4. Functional dependency and normalization theory.
[20 pts]

a. What two requirements are there for the cell contents in a First Normal Form relation?  [2]



b. Why are null values discouraged?  We sometimes use them, but where are they absolutely forbidden?[4]





c. What is the determinant in a functional dependency? [2]




For parts d-f, assume we have a relation with the scheme 
BookBorrowed(LibCongNo, PatronNo, Title, Authors, DateBorrowed, DateDue, PatronPhone)

d.  What would be the likely primary key? ______________________[2]

e. List all non-trivial functional dependencies [7]?














f. If this relation were put into practice (not normalized), describe the insertion and deletion anomalies that could arise. [3]





For the remaining questions, use the following relational schema for a rental company database.   Keys are (mostly) underlined.  The attributes should be self-evident.  If not, please ask for clarification.  Customers may rent several items at a time.  All items are listed under one invoice. Payment is due upon return of the items. Credit cards are used for in lieu of a deposit and the hold is released on return of the items.
CUSTOMER(custID, name, address, zip, phone, isContractor)
CSZ(zip, city, state)
INVOICE(invID, custID, dateOfInv, finalTotalBill, amountDue, creditCardNo)
ITEMTYPES(typeID, description, quantityOnHand, totalOwned, dailyRentRate)
ITEM(itemID, typeID, condition, dateBought, purchasePrice)

RENTED(invID, itemID, dateReturned)

PAYMENT(invID,  type, CrCardOrCheckNo, amount, date)
[8 pts]

5. a) Underline the appropriate attribute(s) of the primary key for the relation RENTED. 
b) Circle attributes that could be virtual in the INVOICE relation.
c) What candidate keys are there in the CUSTOMER relation?



6. Draw the corresponding E-R diagram for the above schema. Give the appropriate attributes for entities.  Label keys of each entity, weak entities (double rectangles) and cardinality of1 relationships (1:many, many:many).  You should only have 6 entities; not all tables are entities.
[17 pts]



7. Give Relational Algebra statements for the following queries on the moving company database schema. BE EXPLICIT in the join condition what attributes make the join.
[25 pts]

Syntax reminder for Relational Algebra expressions:

SELECT :   (condition(relation)
PROJECT : (attribute-list(relation)
SET OPs and JOIN:  relation1 OP relation2, where OP is  (, (, - , (, (, and  |(|condition
RENAME:  relation[new attribute names]
ASSIGN:     new-relation(attrs) ( R.A. expression 

a) List all names and phone number of contractors.


b) List names of customers from zip 16652 who have made single payments of at least $500.



c) A recall of our brand of chainsaws made before 2005 has occurred.  List names and phone numbers of customers who are still renting such an item.





d) List item customers who have not rented anything since Jan 1 2008.






 
e) List all customers who have at least two outstanding invoices. 




