CSE 444 Midterm

Autumn 2003

Name___________________________________

Total number of points: 100 points

Time: 50 minutes. 

The times following each question are suggested only.
1. [SQL: 30points] (15’) Consider the following relational schema:

    Student(sid, sname, dept)
    Takes(sid, cid, grade)
    Course(cid, cname, dept)

Students have a name and a department to which they belong. Courses have a name, and a department that offers them. Write SQL queries to answer the following questions:

a. [10 points] For each student, find the average grade.




























b. [10 points] Find the names of all students that have only grades > 3.0.  In other words print a student’s name if all its grades are > 3.0.












































c. [10 points] Find all students that take only courses offered by the department to which they belong.  In other words, print a student’s name if all the courses he takes are offered by the department he belongs to.

2. [E/R: 15 points] (5’) Design an E/R diagram for geography that contains the following kinds of objects together with the listed attributes: 

      - Countries:  name,  area,  population
      - Rivers:  name, length
      - Seas:  name,  area 

   Model the following relationships between the geographical objects: 

· Each river is located in one or several countries

· Each sea borders one or several countries

· Each river ends in either another river or in a sea

You have to turn in only the E/R diagram.
 

	Product
	Department
	Customer

	P111
	D222
	C333

	P111
	D222
	C555

	P111
	D444
	C666

	P222
	D222
	C555


3. [Schema design: 25 points] (15’)

a. [10 points] Consider the following table

Indicate which of the following functional dependencies hold:


Product ( Department

Customer ( Department

Department ( Customer
 
Product, Department ( Customer

Department, Customer ( Product



b. [15 points] Consider the relational schema  ABCD,  and the following functional dependencies: AB(C, B(D, C(A.  Normalize the schema in BCNF




4. [XML: 30 points] (15’) Consider the following DTD:
        <!ELEMENT db (website*)>
        <!ELEMENT website (url, document*)>
        <!ELEMENT document (author, (href | word)*)> 
All unspecified elements are assumed to be #PCDATA. The data describes several websites, where each website consists of a URL and a set of documents.  The documents have an author, and a list of words and/or links to other urls (href’s).

a. [20 points] Write XPath  or Xquery expressions to return the following:

 - [5 points] All URLs that contain documents authored by “John Smith”





 - [15 points] All authors who used more than 5000 distinct words in all the documents they created on some website. Notice that the 5000 words have to occur all in the documents of the same website, not in all documents of that author.





 b. [10 points] Design a relational schema that can store the same information and write the corresponding CREATE TABLE statements. Indicate the keys, foreign keys, and whether the attributes are nullable or not.  Choose reasonable types for the attributes.  You may assume that URL’s are unique (i.e. they are keys for websites).
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