
CS 325  DATABASE SYSTEMS  EXAM PRIVATE 
 2  4/24/09
Closed book, single session. You may omit one question. You may do all or parts of this in Word and email it/them back to me.  Leave anything done by hand in my office and email me that you have finished.

1. Define 5 of the following.  






a. Seek time: the time it takes to reposition the disk arm over the right track on a disk
b. Cache: small, fast, expensive storage 
c. MRU: (most recently used) a buffer replacement strategy that tosses the most recently use block when reading a new block  from disk into main memory
d. Normal form: a set of properties of a relation ordecomposition of a relation that indiicate a “good” structure suchas dependency preserving and lossless-join
e. Namespace: an XML schema may refer to schema definitions in another location (usually given by a URL). The tags are then prefixed with the namespace prefix. This prevents name conflicts.
f. The purpose of two of the XML formats (not yours) presented by students. It is OK not to remember the exact name

2. a.  Why would a database designer wish to decompose a relational scheme?  Give an example.
One might have repeated information that can be more efficiently stored using the decomposed relations.

For example 

         (ID, name, branch, branch_city,  branch phone)

is more efficiently represented as

         (ID, name, branch) and (branch, branch_city,  branch phone)

which avoids repeating the city and phone for each account at a branch
              b.  What is a lossless join decomposition?  Why is this of interest to the database designer? State a 

            condition for proving that the decomposition of R into R1 and R2 is lossless.  
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R1, R2 are a lossless join decomposition of R if for all legal instances R1        R2 = R 

It is of interest because you don't want to lose information via a decomposition

       A decomposition of R into R1 and R2 is lossless join if and only if at least one of the following dependencies is in  

        the closure ot the set of functional dependencies on R (F+)

R1 ( R2 ( R1

R1 ( R2 ( R2

     c.  What is dependency preserving?  Why is this of interest to the database designer? 
   
 Let Fi be the set of dependencies F + that include only attributes in Ri. A  decomposition is  dependency preserving,       
 if  (F1 ( F2 ( … ( Fn )+ = F +  In other words, the restriction of the set of functional dependencies to the \    


 decomposed relations can generate any functional dependency over F
It is more efficient to check whether an update is legal if one does not have to perform a join 

3. Use the definition of functional dependency to prove  reflexivity.

De finition: ( ( (  if for every set of tuples t1 and t2 be tuples  t1[(] = t2 [(] implies t1[(] = t2 [(]
(t[X] is the restriction of tuple t tothe attrbutes X)
Prove   reflexivity: if ( ( (, then ( ( (               

1. Let t1 and t2 be tuples such that t1[(] = t2 [(] (they agree on the attributes in  ()

2. Since ( ( (, t1[( ]  = t2 [( ] (they agree on the attributes of ()
4. Use Armstrong's axioms to prove pseudotransitivity (  and   (    imply   ( ).
  (given)
   ( 1 and augmentation)
  (    (given)
  ( (2, 3 and transitivity)
5. A relationship for dogs has attributes

              (Name, AKC#,  Breed, BirthYear, Price, OwnerID, Color, ShowDate)

      where AKC# is the American Kennel Club category and functional dependencies:

     AKC#, BirthYear → Price

     AKC#  → Breed,  Color 

     Breed, BirthYear → Price

     Price → BirthYear

     Name  → OwnerID

     Breed → ShowDate, Color
a.  Determine a key for this relation. AKC#  BirthYear Name  or AKC#  Name Price
b.    Find a canonical cover.
          AKC#   -> Breed

          Breed, BirthYear -> Price

          Price -> BirthYear

          Name   -> OwnerID

          Breed -> ShowDate, Color

c.   Is the following decomposition a lossless join decomposition?  Why?


     R1 = (Name, Breed, ShowDate) and  


     R2 = (Name, AKC#,  Breed, BirthYear, Price, OwnerID, Color)
Yes.  R1 ( R2 = Name, Breed  -> R1

6. Use the relation in problem 5
a.    Decompose it into 3NF relations. Is the result a   lossless join?  Why?  Is it dependency preserving?  Why?
R1 (AKC#, Breed)

        
R2 (Breed, BirthYear, Price)

        
R3 (Name, OwnerID)

       
R4 (Breed, ShowDate, Color)

R5 (AKC#  BirthYear Name)

b.    Is your answer to a. in BCNF?  Why? 

No. In R2 and the fd Price -> BirthYear, Price is not a superkey. 

7. Describe how RAID levels 1 and 5 work and the advantages/disadvantages of each
   Each disk has an exact duplicate. Information is striped (block 1 on disk 1, block 2 on disk 2,...) Reads and writes consist of two operations (one to a disk, and one to its mirror)., but they can be done in parallel  When a disk fails, it is replaced with its mirror.  

Advantage: fast read/writes

Disadvantage: hardware required to have two complete copies of  all data. 

Raid level 5: data and a parity block are over a number of disks. The parity block rotates among the disks so that  parallel reads or writes of different blocks will not create a logjam on a single parity disk.

Advantage: less hardware than RAID 1

Disadvantage: write requires more time ( to write a block, one must first read the block being written and the parity block to update the parity block. 

8. Explain how the allocation of records to blocks affects system performance. Give an example where sequential file organization can improve performance. Give an example where multitable clustering can improve performance.
If records that will be used in the same timeframe are stored in the same block, they can be brought into the buffer with a single read or written with a single block write.

Sequential records are from the same relation, whereas clustered records contain information from more than one relation. 
Example: depositor and customer might be  clustered  if one needed to process all accounts for a single customer at once. 


If one were more likely to process customer information without accounts, a sequentioal organzation is better.

9. Discuss the significance of XML. Does it replace relational databases? XML facilitates transfering data between applications of organizations over the Internet. By defining the data syntax for a particular application in a DTD or XML schema, senders and receivers can know how to interpret it, even though they may be on different platforms.
      However, it is more efficient to store large amounts of data in a relational database and  there are mechanisms for 
     translating between relational and XML data.
10. What do XPath, XQuery, XSLT and SOAP do?

Xpath is a simple query language used to select parts of XML documents with path expressions that return elements that conform with the selected path. Path expression: a sequence of steps separated by “/”

Xquery is a more sophisticated general purpose query language for XML data that is ismilar to SQL and uses the FLOWR (for/let.order by, where, result) syntax.

XSLT isa transformation language than can translate XML documents to other XML or HTML documents.

SOAP is Simple Object Access Protocol,an XML-based protocol for exchanging information over HTTP.
11. Construct an XML document that corresponds to the following DTD for a PowerPoint presentation.
<!DOCTYPE ppt [

  <!ELEMENT ppt ((front)? (slide)+)         <!-- ? is 0 or one, + is 1 or more -->

  <!ELEMENT front (title (author)+)>     

  <!ELEMENT slide ( (title (bullet)+)|(title graphic) )>       <!-- | means or -->
  <!ELEMENT title ( #PCDATA )>

  <!ELEMENT author ( #PCDATA )>

  <!ELEMENT bullet( (icon)?, content )>   

  <!ELEMENT icon( #PCDATA)>                  <!-- the name of a jpg or gif file -->

  <!ELEMENT graphic( #PCDATA)>               <!-- the name of a jpg or gif file -->

  <!ELEMENT content ( #PCDATA )>

]>
<ppt>


<front>



<title>All About Bunnies</title>



<author>Professor Hare</author>


</front>


<slide>



<title>Attributes of Bunnies</title>



<bullet>




<content>Bunnies are fluffy.</content>



</bullet>



<bullet>




<content>Bunnies are dumb.</content>



</bullet>


</slide>


<slide>



<title>A Picture of a Bunny!</title>



<graphic>bunny.jpg</graphic>


</slide>

</ppt>

(Courtesy of Michael Wikoff)
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