CS6890 - Final Exam

Name
Directions: Read each question carefully. Give your answer in the spaméded. The points that can be
earned for a question are listed. Partial credit will be giwdhen appropriate. Please answer all questions.




Question 1 Create a schedule that obeys the practical two-phase pgkatocol, but will result in cascad-
ing aborts. You may abort only one transaction with an exglabort” statement. Clearly state why each
transaction will abort.

[6 pointg]

Question 2 Assume that the recovery log is stored in stable storage avithpacity of only 8MB (e.g., a
small flash memory card). Which recovery strategy, e.g.olnedo with no checkpointing, would be best
to use? Explain why.

[3 pointg]



Question 3 Examine the schedule given below.

TA B
READ t ax
WRI TE t ax
READ sal ary
READ rate
READ profit
WRI TE sal ary
READ t ax
WRI TE t ax
WRI TE profit
commi t comm t

1. Is this schedule serializable?

READ rate

WRITE rate

READ profit

conmi t

2. Assume that the transactions arrive in the following staenp order TA, TB, then TC. Does this
schedule obey theractical timestamp-ordering protocol? If no, state why.

3. Assume that the transactions arrive in the following staenp order TA, TB, then TC. Does this
schedule obey thgrict timestamp-ordering protocol? If no, state why.

4. Does this schedule obey the optimistic concurrency obptotocol? Assume that the transactions
enter and finish their validation phase and their write phHas®ediately after the final READ or

WRITE in each transaction.

[8 pointg]



Question 4 Assume a relation with the following schema.
R(A, B, C D)

Assume that the only non-trivial functional dependencied hold areD — B and AC — BD. List the
schemas of all of the decompositions of this schema thatwaeagteed to be lossless join decompositions
(that is, do not make an assumption about a specific set adduplthe relation, decompose with respect to

all possible sets of tuples). List the schemas for each dposition separately. If no decompositions are
possible, state none.

[3 pointg]

Question 5 Assume that a densB;"-tree is created for an attribute. Each interior node in the tan hold
at most three values and four pointers. Each leaf node cahdtamhost three values. Assume that 100
distinct values have been inserted into the tree.

e How many blocks are in the tree (give a range)?

e How many levels are in the tree (give a range)?

[4 pointg]

Question 6 What is the most important difference between the expressss of Datalog and that of the
domain relational calculus?

[3 pointg]



Question 7 Claim: Every relation with two attributes is in 4NF. Provestislaim true or false.

[4 pointg]

Question 8 Assume that the DBA creates a table and thendense indexes on the table as follows.

CREATE TABLE Person (height: integer, age: integer);
CREATE | NDEX hei ght | ndex ON Person(hei ght)
CREATE | NDEX agel ndex ON Person(age)

1. Give a query that in the relational algebra tHags not use a selection but can be answered entirely
from the data in one of the indexes.

2. Give a query in the relational algebra that ueth indexes effectively.

[4 pointg]



Question 9 Consider the schema for a supplier-parts example dataistse below.

Supplier (SupplierNanme, City)
Part (Part Name, Col or, Wi ght)
Shi pnent ( Suppl i er Nane, Part Nane, Date)

Formulate the following queries in the relational algeARC, DRC, or Datalog.

1. What are the names of suppliers that have shipped no parts?

2. What are the names of suppliers that have shipped all qfdhte?

3. What is the name of the supplier that has shipped the shiggted part (note that there might be more
than one such supplier)?

[9 pointg]



Question 10 Assume that there exist relations with the following schema

R(A,B)
S(A,C)
T(C,D)

R and S each occupy 100 blocks. T occupies 5000 blocks. Astheriellowing disk organizations.
¢ R s sorted on attribute A.
¢ R has a sparse, single-level index on attribute A.
e Sis sorted on attribute A.
e S has a sparse, single-level index built on attribute A.
e T has no indexes. T is organized as a heap file.

For each of the following queries, state the best query [m%ing strategy (e.g., nested-loop join with R as
outer and S as inner), and estimate the number of blocks ne@tgdevaluation of the operation assuming
there are 10 blocks in the memory buffer.

1. m4(R)

2. R<pa=s5.4 S

3.5 Xs.o=T.C T

4. 0C=32 (T)

[8 pointg]



Question 11 Examine the schedule given below for transactions T1, T&, T Initially, salary is 1 and
tax is 2.

T1 T2 T3
1 start
2 READ t ax
3 tax :=tax + 1
4 start
5 READ sal ary
6 salary := salary + 1
7 VWRI TE t ax
8 commi t
9 start
10 READ t ax
11 READ sal ary
12 tax :=tax + salary
13 VWRI TE t ax
14 commi t
15 checkpoi nt
16 READ t ax
17 tax :=tax + salary

18 VWRI TE sal ary
19 conmi t

1. Show the log file entries for steps 1 through 19, assumdtbdtansaction starts in its first operation.

2. Assume that the undo/redo recovery algorithm with cheirkjng is being used.

(a) If the database crashes immediately after statementvi@h transactions would have to be
undone? redone?

(b) If the databases crashes immediately after statemenwvti¢h transactions would have to be
undone? redone?




[8 pointg]



Question 12 Examine the following query in the relational algebra.

0sy=2(TR.x,5.Y (0rR.x<23(R ™XRy=5y (S ><sy=ry T))))

Assuming thafl” occupies 1000000 blocks, bftand R occupy only 200 blocks each. Further assume that
Y is the key of relationS. Give the most optimized, equivalent query to the one listedve. The query
should be a single relational algebraic expression.

[6 pointg]

Question 13 What is the difference between a clustering index and a skegrnndex?

[3 pointg]

Question 14 Explain why the relational data model achieves physica datependence while the network
data model does not. Also, does the XML or XQuery data modet paysical data independence?

[3 pointg]

10



