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2 Complex Data

2.1 Problem (4.5)

Consider this generalization of exercise 2.3:

Develop a program that creates a gallery from three different
kinds of media: images (gif), texts (txt), and sounds (mp3). All
have names for source files and sizes (number of bytes). Images
also include information about the height, the width, and the
quality of the image. Texts specify the number of lines needed
for visual representation. Sounds include information about the
playing time of the recording, given in seconds.

Develop a data representation for these media. Then represent these three
examples with objects:

1. an image, stored in flower.gif; size: 57,234 bytes; width: 100 pix-
els; height: 50 pixels; quality: medium;

2. a text, stored in welcome.txt; size: 5,312 bytes; 830 lines;

3. a music piece, stored in theme.mp3; size: 40960 bytes, playing time
3 minutes and 20 seconds.

2.2 Problem (4.6)

Take a look at the class diagram in figure 1. Translate it into interface and
class definitions. Also create instances of each class.
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+---------------------+
| ITaxiVehicle |
+---------------------+

/ \
---
|
|

+----------------+--------------------+
| | |

+------------------+ +------------------+ +------------------+
| Cab | | Limo | | Van |
+------------------+ +------------------+ +------------------+
| | | int minRental | | boolean access |
| int idNum | | int idNum | | int idNum |
| int passengers | | int passengers | | int passengers |
| int pricePerMile | | int pricePerMile | | int pricePerMile |
+------------------+ +------------------+ +------------------+

Figure 1: A class diagram for taxis

2.3 Problem

The web based program that helps people find the driving directions from
one place to another needs to represent the road maps. The data designer
for the MapQwest company decided to make a list of all intersections (giv-
ing each intersection a name and noting its location) and a list of street seg-
ments. Each street segment has a street name, the beginning and ending
intersection, the distance and the direction, that can be one of East, West,
North, or South. (Of course, later we may choose to represent more direc-
tions, but for now, this should be sufficient.) Finally, a map consist of the
list of intersections and a list of street segments.

Design Java classes to represent maps for the MapQwest company.

2.4 Problem

A large restaurant want to keep track of all orders to make the life simpler
for the kitchen staff. The goal is to make sure the orders for each table are
grouped together, billed together, and the tip is given to the appropriate
server. Here is a more detailed description of the information we need to
track:
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• There are tables in the restaurant with customers (each table has a
maximum number of customers, but can have none at any given
time)

• There are servers (waiters and waitresses) - each is assigned to several
tables (typically at least one, but could have no assigned tables when
on a break)

• The restaurant serves a number of menu items (at the start all are
grouped together, later we may decide to divide them into categories,
such as soup, salad, the main dish, desert, beverage, etc.) Each menu
item has a name and a price.

• The customers give their orders to the servers, who then notify the
kitchen staff. Each order consists of the name of the dish, the server
who took the order and the table which ordered the dish. Later we
may match the order with a specific customer at the table, but for
now, it is the server’s job to bring the dish to the correct customer.

• We may need to group the orders by the tables, by the server, or by
the name of the dish - this we will leave for later.

Design the class hierarchy to represent a restaurant with tables, servers,
menu items, and orders.

2.5 Writing Problem

Writing assignments are separate from the rest of the assignment for the week. You
should work on this assignment alone, and submit your work individually on the
due date for the rest of the homework. The answer should be about two paragraphs
long — not to exceed half a page or 300 words.

A tremendous amount of effort goes into the design of computer games.
Look up some information about game design and its impact on the field
of computing. Write a short paragraph that explains whether you find this
to be a worthwhile effort and why do you feel that way. Support your
argument with concrete examples - just saying that you think it is a big
waste or that it is a great stuff is not enough.
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