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Homework 5

See the web page for some homework guidelines and policies.

1. DATABASE POPULATION (25 pts):  If you haven’t already done so, populate each relation in your database with a reasonable amount of data.  “Reasonable” implies that join queries among related tables will return non-empty results, at the very least.  Print each table and turn in the hardcopies.  If you don’t want to print the whole table, that’s fine, print just a selection (not a projection!) from the table.

2. DATABASE QUERY (20 pts):  Write an SQL query involving at least three of your relations.  Turn in the following:

3. (5 pts)  A description of the query in English (e.g., “retrieve names of students with GPA = 4”).

4. (5 pts)  The query in SQL.

5. (5 pts)  The (non-empty) results of the query.

A. (5 pts)  The plan chosen by the SQL Server optimizer to execute this query.  To find this in Enterprise Manager’s SQL Query Tool Window, click on the little yellow wrench on the toolbar of that window.  Under “Query Flags”, turn on “Show Plan” and “Show Stats I/O”, then go back to the query window and execute the query.  Describe the plan in terms we have used in class, not in SQL Server jargon.  Note that you may not be given much information about the kind of join performed, so just explain it in as much detail as you can.   Also, explain why you think the query optimizer chose this plan.

B. OVER (for more fun-filled questions!!) (
6. CONCURRENCY CONTROL AND RECOVERY (55 pts)
A. (15 pts)  Prove that 2PL guarantees conflict serializability.  Do not use result no. 2 on page 489 of the book.

B. (15 pts)  Consider the following two transactions:

T1:  
R(A)


R(B)


IF A=0 THEN B := B + 1


W(B)

T2:
R(B)


R(A)


IF B=0 THEN A := A + 1


W(A)

Let the consistency requirement be ((A=0) OR (B=0)), with A=B=0 the initial values.  Assume no locking is being performed, and use no locking in your answers.

i. (5 pts)  Show that both serial schedules preserve consistency.

ii. (5 pts)  Show a concurrent schedule that is nonserializable.

C. (5 pts)  Is there a concurrent schedule that is serializable?  If so, show it.  If not, explain why not.

C. (10 pts)  Why must log records be processed in reverse order when undoing a transaction?  Give a specific example demonstrating what can go wrong if the log records are not processed in reverse order.

D. (15 pts)  Exercise 18.3.2 from the textbook.  Assume the transaction table and dirty page table are empty when the checkpoint in Figure 18.6 is taken.
