CS145 Written Assignment #2
Due Thursday April 15

IMPORTANT: Please make yourself a copy of your solution to Problem #4 before turning it in. You will
need it for Written Assignment #3 and Programming Assignment #1.

1. The San Francisco Symphony asked you to help them design an OODB for storing concert informa-
tion. For example, hereisthe information about one particular concert in the current season (from the
SF Symphony Web site):

Wagner Segfried Idyll
ThuAPri8pm i cted by: Michael Tilson Thomas o€ Songsof aWayfarer

Fri Apr 2 8pm o Debussy La Plusquelente
Sat Apr 3 8pm Featuring: Thomas Hampson Debussy Trois Ballades de Francois Villon

Stravinsky Symphony in Three Movements

As shown above, a concert typically runs a number of times. It is conducted by one conductor and
features any number of other musicians. In a concert, various music pieces will be performed in the
order specified by the concert program.

(@ Your first job isto complete the ODL design below by adding one more class named Concert .
You may also need to add more relationship declarations to Musi ci an and Musi ¢. For sm-
plicity, we assume that everybody isaMisi ci an object (identified by nane), and a piece of
composition is represented asaMusi ¢ object (identifiedby ti t1 e).

i nterface Miusician (key nane) ({ interface Music (key title) {
attribute string name; attribute string title;
attribute string bio; attribute string commentary;
rel ati onshi p Set <Musi c> conpositions rel ati onshi p Musi ci an conposer

i nverse Misic:: conposer; i nverse Misi ci an:: conpositions;

} }

(b) Convert the entire ODL design (with all three classes) into relations. Pay special attention to any
relationship with aLi st type (hint hint). Always remember to specify akey for each relation.

2. This problem is based on an E/R design (shown on the next page) for a database used in a manufac-
turing company. This database stores information about parts. Each part has a part number, which
uniquely identifiesthe part. A part may in fact be an assembly, which consists of some number of one
or more subparts. For example, a bicycle might be described as an assembly consisting of one frame
and two wheels; aframeis just a basic part; awheel is an assembly consisting of one tire, one rim,
and 48 spokes. Each assembly is also associated with the cost of assembling its subparts.

*Pleaserefer to CS145 Course Information Page (ht t p: / / www. st anf or d. cl ass/ cs145/i nf o. ht m )for submission
instructions and late policy.
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(@) Convert the E/R diagram to relations, using E/R-style trandlation for subclasses.

(b) Based onthe E/R diagram, design an ODL schema for the same database. (Hint: Make sure you
understand what Parts entities represent—are there really 48 spoke entities or just one? Also, in
ODL, how would you model attributes attached to rel ationships?)

(c) Convert the ODL schema you designed in (b) to relations, using ODL-style trandation for sub-
classes.

3. Consider arelation R(A, B, C'). Every nonempty subset of { A, B, C'} could be akey of R. Thereare
seven such subsets: {A}, {B}, {C}, {A,B}, {A,C}, {B,C},and {A, B,C}.

However, not al of them can be keys of R at the same time. For example, if {A, B} isakey, then
{A, B, C'} cannot be a key, because keys must be minimal.

Now, the questions are:

Q1. What isthe maximum number of keys R can have at the same time?
Q2. What are these keys?
Q3. Givean instance of R wherein these keys are indeed minimal.

The answers are (other answers to Q2 and Q3 are also possible):

A1l. The maximum number of keysis 3.
A2. The3keysare {A, B}, {B,C},and {A,C}.
A3. Consider the following instance of R:

A| B |C
0|00
0|11
2102
3|13]0

Single-attribute keys are not possible in this instance, because for any at-
tribute, there always exist two tuples that agree on this attribute. On the other
hand, any two-attribute combination is a key, because no two tuples ever
agree on more than one attribute.
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Thoroughly understand the answers presented above—they will serve asahint for (c) and (d).

(@ If {B,C} isakey of R, which ones of the seven nonempty subsets of {A, B, C'} cannot be
keys?

(b) It turns out that Q2 has another possible answer. What is that answer?

(c) (Complete this part if you want to get a “+” for this assignment.) Suppose the relation is
R(A,B,C,D). Answer Q1, Q2, and Q3. (For Q2 and Q3, you need not give all possible
answers.)

(d) (Completethispartif youwishtoimpressus.) Supposetherelationis R(A1, Ao, ..., A,,). Again,
answer Q1, Q2, and Q3. (For Q2 and Q3, you need not give all possible answers.)

4. Personal Database Application (PDA)

Consider the E/R diagram or ODL schemayou designed for your PDA in Problem #3 of Written As-
signment #1. Please attach a copy of that design to this assignment. Using the method for trandating
an E/R diagram or ODL schemato relations, produce a set of relations for your database design. As
usual, please be sure to underline key attributes in your relations.
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