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15-121 – Introduction to Data Structures
Homework #3
Due: Tuesday, October 18, 11:59:59 PM
Topics: Binary Search Trees, Linked lists, and Crime Reporting
The objective of this assignment is to write a Java program that introduces

the student to binary search trees, linked lists and the Keyhole Markup 

Language (KML). KML is used by Google Earth Pro and Google Earth Pro 

will be used to view the output of the program.

The primary input to your application is a comma delimited text file containing crime records from the Pittsburgh area. These data were compiled during the 1990’s (a high crime decade in Pittsburgh). The file is named CrimeLatLonXY.csv and is found on the course schedule. See http://www.andrew.cmu.edu/user/mm6/15-121/CrimeData/CrimeLatLonXY.csv.

For each crime record, the file contains (X, Y) coordinate pairs in the state plane coordinate system. These (X, Y) coordinates are useful for calculating the distance between points (using the Pythagorean theorem). Each record also contains latitude and longitude coordinates. These coordinates are useful for displaying locations in GIS tools such as Google Earth. Each crime record also contains a street address and 

type of crime. The other fields are not so important for our purposes. However, all of the data contained in the file will be represented in your tree.

The data structure that you will implement is a binary search tree. You will use this data structure to store the crime records – you will store a list of crimes in each node. Each node will contain a unique key - the street address of a crime. Since many crimes may be associated with the same street address, each node will also contain a linked list. The linked list will contain all of the crimes that occurred at that particular address.

Each element on the linked list will contain all of the data found on a single crime report

record from the input file.

As an example, suppose the first record on the file reports on a crime at 1000 Elm Street. 

This crime record (containing all of the data associated with that crime) would be 

placed in the binary search tree (on a list in the root). Now, suppose a second record is

read, reporting on a crime at 2000 Berkshire Place. This new crime record would be

added to a list in the node to the right of the root. This occurs because the character 

‘2’ is alphabetically greater than or equal to ’1’. Suppose the third record in the file 

is read and a crime again occurred at  2000 Berkshire Place. This record has a 

duplicate key. So, the new crime (and all of its data) would be added to a linked 

list emerging from the node to the right of the root. In other words, the node 

whose key is 2000 Berkshire Place has a list containing two crimes (ordered 

by time of entry). That is, the first node on the list will be the second record read 

from the file. The second node on the list will be the third record read from the file.

In addition to creating a KML file, your program will print some important results

to the console.

Your program will be menu driven and will behave as follows:

run:

Reading input data 

File read with 27218 records

Total number of crimes reported on file: 27218

Number of distinct address locations: 11998

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

1

Enter street address

3000 Forbes Av

Found 1 crimes at 3000 FORBES AV

Report written to PGHCrimes.kml on the desktop

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

2

Performing search. Finding address with most crimes. 

Looking for address with most crime reports.

Found  102 crimes

 at the following address 2000 CENTRE AV

Report written to PGHCrimes.kml on the desktop

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

3

Enter street address of a known crime location to center search

3000 Forbes

Found no crimes at 3000 FORBES

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

3

Enter street address of a known crime location to center search

3000 Forbes av

Found 1 crimes at this location

Enter distance in feet from this spot to find additional crimes

1000

Found 71 crimes in that range

Report written to PGHCrimes.kml on the desktop

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

1

Enter street address

3000 forbes av

Found 1 crimes at 3000 FORBES AV

Report written to PGHCrimes.kml on the desktop

1) Enter a Street address for a crime report at that street address.

2) Find all crimes at the most popular address for crimes.

3) Find all crimes within a user specified distance from a crime address.

4) Quit

4

Quitting - be safe out there.

BUILD SUCCESSFUL (total time: 2 minutes 14 seconds)

After each menu selection, a new KML file is written, overwriting the old KML file.

Given the interaction above, the KML file would read as follows (spaces added for 

readability):

<?xml version="1.0" encoding="UTF-8" ?>

<kml xmlns="http://earth.google.com/kml/2.2">

   <Document>

       <Style id="style1">

           <IconStyle>

              <Icon>

      <href>http://maps.gstatic.com/intl/en_ALL/mapfiles/ms/micons/blue-dot.png</href>

              </Icon>

           </IconStyle>

       </Style>

      <Placemark>

         <name>ROBBERY</name>

         <description>3000 FORBES AV</description>

         <styleUrl>#style1</styleUrl>

         <Point>

            <coordinates>-79.9646893,40.43607849,0.000000</coordinates>

         </Point>

     </Placemark>

   </Document>

</kml>

If the query report contains more than one crime, there will be more than one <placemark> element in the KML. Experiment by adding Placemark elements to the document above and loading them into Google Earth Pro.

Submission Requirements

- Use the JavaDoc provided on the course schedule as a guide.

- Include comments in your code. You may reuse my pre- and post-

  conditions in your submission. If you write new methods, 

  include pre- and post conditions of your own. 

- Document the code within methods.

- If you feel that additional class files or methods are needed    

  but they have not been specified here, by all means include 

  them. 

- A Google Earth viewable KML file should be included in your 

  submission.

- Screenshots showing Google Earth displaying crime scene

  markers should be included in your submission. Place these

  in a directory called Project3Screenshots.

- Runtime analysis, where appropriate, is required for this 

  project. Discuss runtime within your comments.

- Place all project related files in a single directory and zip 

  that directory. Submit one zipped directory to Blackboard.

  Its name will be “<yourandrewid>project3.zip”.

Grading

- The menu display does not work as expected: -5

- The code was not well documented:   -0..-10

- Menu item 1 does not handle an address that has no associated 

  crimes:  -5

- Menu item 1 does not work as expected: -5

- Menu item 2 works but does not perform a tree traversal:  -10

- Menu item 2 does not work as expected: -10

- Menu item 3 does not use state plane coordinates and the 

  pythagorean theorem:  -10

- Menu item 3 does not work as expected: -10

- The KML file is not formatted correctly based on the query: -10

- The project was not submitted as described: -5

- Screenshots showing Google Earth displays of crime locations was 

  not submitted: -10

- Runtime analysis comments were not ideal: -5
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