CSE 444 HOMEWORK 6

Objectives: 

        To understand physical operators and optimizations

Reading Assignments: 

        6.1, 6.3, 6.4, 6.5, 6.6, 6.7, 7.2.1-7.2.5, 7.4.1-7.4.5, 7.5.1, 7.6

Number of points: 

        100 points

Due date: 

        Monday, December 4

1. [15 points] Consider two relations R, S, both clustered, with B(R) = 1000, B(S)

   = 2000.  Assume the main memory holds M = 101 buffers.  What is the

   cost of computing the natural join  R     S, where the join

   attribute is a key for R, if the following join algorithms are

   used:

   1.a  Block nested join.

   1.b  Sort-based join.

   1.c  Partitioned hash join.
[image: image1.wmf]
2. [40 points] Consider the query R      S      T      U, all the joins are natural

   joins and  the relations R, S, T, U have the following

   characteristics:


R(A,B).

T(R) = 1000




V(R, A) = 10




V(R, B) = 100


S(B,C).

T(S) = 4000




V(S, B) = 100




V(S, C) = 10


T(C,D).

T(T) = 2000




V(T, C) = 10




V(T, D) = 100


U(D,A).

T(U) = 3000




V(U, D) = 100




V(U, A) = 10

2.a. What is the optimal, left-deep query plan returned by the dynamic

  programming algorithm.

2.b. What is the optimal query plan returned by the dynamic

  programming algorithm.

In both cases estimate the cost of a join E1     E2 as:

   cost(E1      E2) = cost(E1) + cost(E2) + size(intermediate result(s))

The size of the intermediate result for E1 is size(E1), if E1 is a

join expression, or 0, if E1 is a base relation.  Similarly for the

size of the intermediate result for E2.  To estimate the size of any

interemediate result, use the formulas on page 373 or page 374

respectively.

Your answer should include two tables (one for 2a and one for 2b) with the sizes, costs, and optimal plans for all subqueries.

3. [15points] Consider two relations Product(name, price) and Payment(checkNo,

   price).  Compute the minium and the maxiumum number of tuples that

   can occur in the natural join Product        Payment, in each of the cases below:

3a. T(Product) = 100,000, T(Payment) = 1,000 and for Product we have

    the following hystogram:

    Product:   

	price < 50
	price >= 50

	20,000
	80,000


    (There is no hystogram for Payment.)

3b. We have the following hystograms for Product and Payment (here

    the price is assumed to be an integer value):

    T(Product) = 100,000

	Price=
	0..9
	10..19
	20..29
	30..39
	40..49
	50..59

	#tuples=
	5,000
	15,000
	20,000
	30,000
	20,000
	10,000


    T(Payment)= 20,000

	Price=
	0..19
	20..39
	40..59

	#tuples=
	4,000
	10,000
	6,000


4. [25 points] Consider the logical plan: (R(A,B)      S(B,C))      T(C,D), where

   all joins are natural.  Assume B(R) = 2000, B(S) = 20,000, B(U) =

   10,000, and assume that all relations are clustered.  

   Denote k = B(R       S).  Assuming that each join is

   implemented as either a main memory hash join or a partitioned

   join, find the best physical plan and compute its cost as a

   function of k.  (See Example 7.38, page 411, and the lecture on

   Wednesday.)

5. [5 points] Please answer the following questions 


a. How long did it take you to complete this assignment? 


b. What did you like the best about this assignment? 


c. What did you like the least about this assignment? 


d. What helped you learn the best in this assignment? 


e. What distracted from your learning in this assignment? 
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