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10) Clustering [14] Graded 
Assume we have to implement a natural join between two relations R1(A, B, C) and R2(A, D). A is the primary key for R2 and R1.A is a foreign key for R1 (R1[A] (. R2[A]); R1 contains 200000 tuples that are stored in 500 blocks, and R2 has 50000 tuples that are stored in 1000 blocks (that is, every R2.A value occurs at an average four time as a value of R1. R1 and R2 are stored as an unordered file (blocks are assumed to be 100% full). Moreover, assume that only a small buffer size of 8 blocks is available. Based on these assumptions answer the following questions (indicate, if you assume in your computations that the output relation is written back to disk or not): 

a. How many tuples will the output relation R=R1( R2 contain? [1]

b. What are the cost for implementing the natural join using the block-nested loop join? [2]

c. Now assume that either a hashed index on A of R1 or a hashed index on A of R2 is available (assume that there are no overflow pages). Compute the cost for using the index nested loops join using the index for R1.A and for using the index nested loops join for R2.A (2 computations][4]

d. Is it possible to apply the hash-join in this case (explain your answer!)? [2]

e. Which of the 4 proposed implementations is the best? [1]

f. Now assume that the response time of the 4 methods is not satisfactory. What else could be done, to speed up R1( R2? [4]

11) Physical Database Design Ungraded

Assume two relations R1(A, B, C) and R2(A, D, E) are given; R1 and R2 are both stored as an unordered file and R1 contains 1000000 (1 million) tuples and R2 contains 500000 (half a million) tuples. Attributes A, B, C, D, and E need 4 byte of storage each, and blocks have a size of 4096 Byte. A is the primary key of both R1 and R2 but only very few A-values occur in both R1 and R2. Moreover, we assume that static hashing is used to implement index structures, and that index pointers require 4 byte of storage; furthermore, you can assume that pages of index blocks are 80% full and do not contain any overflow pages. Moreover, the database system only supports the block nested loops join (only 3 blocks of buffer are available) and the index nested loops join. What index structures would you create to speed up the following 2 queries?

Q1:  Select B, E

Q2: Select B


       

       from R1, R2

       from R1, R2

 

       R1.A=R2.A
                  where R1.A=R2.A



                             and     D=12;

       returns 100 answers 
       returns 2 answers (assume there are 20000 tuples 

                                                                                     in R2 with D=12)

Describe which index structure you would create (justify your design!), and compute the cost for executing Q1 and Q2 for your chosen design. Also give the query evaluation plan you assume the database system should use to implement query Q2.

12) XML [6] Graded
Currently, many organizations are developing domain specific XML DTDs
. What is the reason for this development? How can XML DTD help these organizations? Limit your answer to 4-6 sentences! 

13) Functional Dependencies, Multi-valued Dependencies and Keys [32] Graded

Assume we have a relation R(A,B,C,D,E) with the following dependencies:

(1) ABC ( DE

(2) D( ABCE

(3) E(( B 

Answer the following questions giving reasons for your answers:

a) Does D(( BC hold for R?

b) Does the decomposition of R into R1(B,E) and R2(A,C,D,E) have the lossless join property --- can R be reconstructed with a natural join of  R1 and R2?.
c) Does E(B hold for R (either show that this dependency can be inferred from the given 3 dependencies, or give a counter example of a relation that satisfies (1), (2), (3) but violates E(DB)? 

d) Does E((DB always hold for R (either show that this dependency can be inferred from the given 3 dependencies, or give a counter example of a relation that satisfies (1), (2), (3) but violates E(DB)?

e) f) Is R in BCNF?
 This is a difficult, kind of open-ended problem; limit the time you spend on this subproblem to at most 3 hours!































� More recently, XML DTD are replaced by XML-Schema that is a more powerful data model,


� Warning: The presence of the MVD might imply other functional dependencies (see textbook page 637) that are “bad”.
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