CSCI 5333.4 DBMS
Fall 2011
Mid-Term Examination

Last Name:  _________________  First Name: _______________   Student Id: _______
Time allowed: one hour and 20 minutes.  Total score: 30 points.

This is a closed book examination.

Answer all questions.  Turn in both question and answer sheets.  Write your name and student id in the first page of your answer sheets, and your name in every page.

Plan your time well.

Academic honesty policy will be followed strictly.  Cheating will be pursued vigorously and will result in a failing grade of D or below, a permanent academic record, and possibly other more serious penalty!  
(1)
[30 points] “Consignment: the act of consigning, which is placing any material in the hand of another, but retaining ownership until the goods are sold or person is transferred.” …from Wikipedia.

A small consignment company wants to build a highly simplified database. Owners of merchandizes may consign their goods to be displayed in the company for sale. 
During a consignment transaction, several merchandise items from the same owner can be tagged with IDs. The ids, names and descriptions of the merchandize items will be stored. General information of the owner includes SSNum (required for tax purpose), name, address, phone, and optionally email. The staff handling the consignment transaction should be noted. A staff has a unique ID. His SSN (required for employment), name and phone should be recorded.

Each merchandize belongs to one or more categories. Each category has a unique code and name.

The display price, baseline price and an effective date of these prices should be stored for each merchandize item. They can be changed. A staff may want to get the price history of a merchandize item.
If a merchandise item is finally sold, the sale date and price should be recorded.

Construct a reasonable UML class diagram to model this application.  Make sure that all multiplicities are clearly stated.
(2)
[15 points] Consider the following data model in UML class diagram. Construct a reasonable set of relation schema to implement it. For each relation, list its candidate keys, foreign keys and all attributes that you know are not nullable.
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(3)
[5 points] For R(A,B,C), it is known that:
· AB is a superkey.

· AC is a superkey.

· BC is not a superkey.

Can you deduce exactly how many candidate keys does R have? Why?

(4)
[15 points] Consider the Supply database.
Supplier(SNum,  SName,  SCity,  Status)

Part(PNum, PName,  Color,  Weight)

Supply(SNum,  PNum, Quantity)

Write the relational algebra expressions for the following queries.

(a) List the PNUM of all parts supplied by a supplier in Houston but no supplier in Dallas.

(b) List the names of all suppliers with a status of 10 or above and supply a green part.

(c) List the SNUM of suppliers that supply all green parts. 

(5) [15 points] Redo (4) (a) to (c) in DORC.

(a) List the PNUM of all parts supplied by a supplier in Houston but no supplier in Dallas.

(b) List the names of all suppliers with a status of 10 or above and supply a green part.

(c) List the SNUM of suppliers that supply all green parts. 

(6) [20 points] Provide the SQL expressions for the following queries.

(a) List the PNUM of all parts supplied by a supplier in Houston but no supplier in Dallas.

(b) List the names of all suppliers with a status of 10 or above and supply a green part.

(c) List the SNUM of suppliers that supply all green parts. 

(d) List all part names with the numbers of suppliers and their total quantities. The output must look exactly like the following, in the order of supplier names.
+-----------+---------------------+-------+

| Part      | Number of Suppliers | Total |

+-----------+---------------------+-------+

| Blue Spur |                   3 |    26 |

| Drum      |                   3 |    32 |

| Hammer    |                   3 |     5 |

| Micropod  |                   2 |    16 |

| Minipod   |                   2 |     6 |

+-----------+---------------------+-------+
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