

CSE 444 Midterm --- Fall 2005

Name___________________________________

Total number of points: 100 points

Time: 50 minutes. 

1.  [35points] An e-commerce company takes orders daily, and bills its customers once per month. There is one bill per customer per month, including all purchases made by that customer that month. The company stores the data in the following schema:

      Customer(cid, name, email)

      Bill(cid, year, month, totalAmount)
              -- cid is a foreign key to Customer, not null

              -- totalAmount is updated once a month and is either NULL or is ( 0

      Purchase(pid, cid, year, month,  product, unitPrice, quantity, amount)
              -- cid is a foreign key to Customer, not null

              -- amount is updated once a month and is either NULL or is ( 0
a. [15 points] Write a sequence of SQL statements generating 'October' 2005 bills for all customers.  You need to first update the amount field (=unitPrice * quantity) in all Purchase records during that month, then create a new Bill record for each customer that made any purchases that month.  The totalAmount field in each Bill record must be the sum of the amount of all Purchase records plus 8% tax.

   Your answer should consist of two SQL statements.

[This page is intentionally left blank. Use it to write your answer.]

b. [20 points] Consider the following pairs of SQL queries Q1 and Q2.  For each pair, indicate whether the two queries are equivalent or not.  For example, if the two queries were:

    Q1:  select distinct Bill.month

            from Bill

            where Bill.totalAmount > 200 and Bill.year=2004

    Q2:  select distinct Bill.month

            from Customer, Bill

            where Customer.cid = Bill.cid

                and Bill.totalAmount > 200 and Bill.year=2004

    then you would say 'equivalent', since the two queries return exactly the same answers (since Bill.cid is a foreign key and cannot be null).  However, if the queries were:

     Q1:  select distinct Customer.name

             from Customer

             where Customer.email = ‘joe@db.com’

     Q2:  select distinct Customer.name

             from Customer, Bill

             where Bill.cid = Customer.cid and Customer.email = ‘joe@db.com’

    then you would say 'not equivalent', since customers without any bills will be returned by Q1 but not by Q2.

    Your answer only needs to indicate equivalent or not equivalent, without any justification.

  i.

     Q1: select distinct Customer.name

            from Customer x, Bill y

            where x.cid = y.cid and y.totalAmount = 150

     Q2: select distinct Customer.name

            from Customer x, Bill y, Bill z

            where x.cid = y.cid and y.totalAmount = 150

                and x.cid = z.cid and z.totalAmount < 300

   ii.

     Q1: select distinct Customer.name

            from Customer x, Bill y

            where x.cid = y.cid and y.totalAmount > 100

                and y.year=2004 and y.month='October'

     Q2: select distinct Customer.name

         from Customer x, Bill y, Bill z

         where x.cid = y.cid and y.totalAmount > 100 and y.year=2004

           and x.cid = z.cid and z.month='October'

    iii.

     Q1: select distinct Customer.cid, Customer.name,

                                         (select sum(Bill.totalAmount)

                                          from Bill

                                          where Customer.cid = Bill.cid) as total

            from Customer

     Q2: select Customer.cid, Customer.name, sum(Bill.totalAmount) as total

            from Customer, Bill

            where Customer.cid = Bill.cid

            group by Customer.cid, Customer.name

   iv.

     Q1: select Customer.cid, Customer.name

            from Customer, Bill

            where Customer.cid = Bill.cid

            group by Customer.cid, Customer.name

            having sum(Bill.totalAmount) > 0

     Q2: select distinct Customer.cid, Customer.name

            from Customer, Bill

            where Customer.cid = Bill.cid

                and Bill.totalAmount > 0

2. [15 points]  Draw an E/R diagram describing the following domain:

· Employees.  Attributes: ssn, name, department
· Managers are Empolyees. Attributes: level
· Consultants. Attributes: ssn, address
· Projects. Attributes: pid (key), name
· Every Employee is managed-by (at most one) Manager
· Employees work on Projects: an employee may work on an arbitrary number of projects, and an arbitrary number of employees may work for a project.

· Every project has exactly one leader, who is either an employee or a consultant
Your answer should consist of an E/R diagram, which includes entity sets, attributes, relationships, ISA relations. Indicate the type of each relationship with appropriate arrows (one-one, one-many, or many-many).

3. [30 points] 

a. [20 points] Consider the table R(A, B, C, D, E) satisfying the following functional dependencies:

     AB ( C

     BD ( A

      E ( BD

Decompose the table in BCNF.  Your answer should consist of (1) a list of table names and attributes, and (2) an indication of the keys in each table.  (like R1(A,B), R2(B,C), R3(B,D,E)  -- but note that this is NOT the correct answer.) 

b. [10 points] For each of the statements below, indicate whether they are true or false.  You do not need to justify your answer. Note that X+ and Y+ denote the closure of the set of attributes X and Y respectively:

   i. For any two sets X, Y:  (X ( Y)+   =    X+ ( Y+

   ii. For any two sets X, Y:  if X ( Y then X+ ( Y+

   iii. For any two sets X, Y: if X ( Y then X+ ( Y+

   iv. For any two sets X, Y:  if X+ = X and Y+ = Y  then (X ( Y)+ = X ( Y


4. [20 points] Consider the following XML document:

 <a>

    <a>

       <a> 1 </a>

       <a> <a> 2 </a>

              <a> 3 </a>

       </a>

    </a>

    <a>

       <a> 4 </a>

       <a> <a> 5 </a>

              <a> 6 </a>

       </a>

    </a>

 </a>

For each of the XPath expressions below indicate what they return.

For example, if the expression is:

     /a/a/a/a/text()

then you will answer:

      2

      3

      5

      6

and if the expression is:

   //a[a/text() = 8]/a/text()

you will answer EMPTY, since the value 8 is not in the document.

a. //a/text()

b. //a[a/text()='2']/a/text()

c. /a/a[.//text()='1']//a/text()

d. //a[a/text()=”2”][a/text()=”3”]/a/text()

e //a[.//a/text()=”3”][.//a/text()=”4”]//a/text()

f.  //a[.//a/text()=”1”]//a[.//a/text()=”4”]//a[.//a/text()=”5”]//a/text()
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