A Spell-Checker (or What good are data structures anyways?)

For this homework assignment, you'll implement a simple spell-checker for text documents. The
spell-checker will read a dictionary file from disk (an initial dictionary is given with the
homework) and it will create a dictionary data structure of one of two kinds: either a hash table

CS1322 Homework 10
Due: Friday, April 29 @ 6:00 pm

or a linked list. Then the user can interact with the spell-checker:

By pressing the “Load File” button, the user loads a text document (file) from disk, and the
spell checker will check the document. Any unknown words will be reported to the user as a
scrollable list.

The user can select one or many elements from the list (by using a multiple-select or a
range-select) and can press the “Add to Dictionary” button. This will add all selected words
to the dictionary data structure in memory. This can be done many times.

By pressing the “Save Dictionary” button, the user saves the updated dictionary to disk. The
new dictionary can be used the next time the spell-checker program is run.

At a minimum, your GUI should look like the following:
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That is, you will need three buttons, you will need to lay these out above horizontally above a
scroll pane (a JScrollPane object), and the scroll pane will show the contents of a JList that will
support multiple selections. The button names, above, are just suggestions: you can name them
something else.

Requirements

Logic

For ease of testing, your input dictionary file name should be “words.txt”, as the sample
dictionary supplied to you. The new dictionary that you are writing to disk should be in a
file called “newwords.txt”. Then if the user wants to manually update the dictionary for
the next time the program is run, they will just copy “newwords.txt” over “words.txt”.
When reading in words , you should make sure to strip non-letter, non-number symbols
(e.g., punctuation marks) as you did in HW 7. You should also make sure that your word
representation is standard: they are all capitals, or all lower case.
When checking the words of the input file, you should also try a few simple derived
words. For instance, maybe the dictionary has the word in singular form and it appears in
the text in plural (i.e., try it without an “s” in the end). Maybe the word is derived from a
dictionary word by adding an “-ed” or “-ing” ending.
You will need to test your Spell Checker with two different dictionary data structures:
hash tables (fast) and linked lists (slow). You can use the existing implementations in the
Java collections library. The best way to do this is to define your dictionary to be a
Collection<String> reference and then to set it to be a specific data structure such as
LinkedList<String> or HashSet<String>.
Apart from the dictionary, you will need to keep a data structure for the “unknown”
(possibly misspelled) words. Make this the same kind of structure as the dictionary. This
data structure should implement a set, even if you use internally a representation that
allows duplicate entries. That is, you should never add the same word twice to the
“unknown words” data structure.
You need to handle several I/O exceptions. The compiler will make you do this, though.
You should name your top driver class SpellChecker (i.e., the one with main in it). To
determine which dictionary implementation to employ, the user should give the command
line argument “-list” or “~hash”. So, for instance, an appropriate invocation would be
C:>java SpellChecker -hash
Make sure to provide a default too, that is, your program should work with no argument.

User Interface

Use a single JPanel-derived class to implement the main program window. This should
contain the buttons (probably in a sub-panel, for correct layout) and the JScrollPane that
contains a JList.

Make sure that you allow multiple selections and range selections of entries in your JList.
You do this by calling
setSelectionMode(ListSelectionModel. MULTIPLE INTERVAL SELECTION) .

When you need to see what the user has selected, you call method getSelectedIndices and
you get all the indices of selected entries as an int array. In this way, the user can add
many unknown words to the dictionary all at once.



* The “LoadFile” button should bring up a file chooser so that the user can select a file
from disk. The JFileChooser class is used in listing 9.13 in the textbook.

Turn-in:

* Include all of the Java source code files that are required to compile your project.

* Include a text file that lists a couple of measurements of your linked list dictionary vs.
your hash table dictionary for different files. For instance, an entry can read:
“File 8crmp10.txt, linked list spelling time: 2 mins, 38 secs.”
Typically, your linked list dictionary will be quite slow for large files, while the hash
table dictionary will be very fast. If a certain implementation is too fast to measure, just
write 0 for the time taken. A large text file is supplied with the homework, and you can
also use any large book from Project Gutenberg (www.gutenberg.org).

* Remember to retrieve your submission after uploading it.

Hints and Suggestions

Design

The class-level design of this homework should be very easy. You can do everything with two
classes (plus listeners): one with a main method, and one subclass of JPanel that has all the
application logic. The subclass of JPanel can have a constructor that takes an enum (or a
Boolean) as a parameter and depending on this parameter it could create the dictionary as a hash
table or as a linked list. But you are free to design things any way you want. Nevertheless, the
implementation suggestions below should be quite valuable, regardless of design.

Implementation Suggestions:

* Use a layout manager to lay out your components appropriately (buttons next to each
other, JList below them).

* JList components are used in Listing 10.14 in the textbook. You do not need a
ListSelectionListener, though. The button listeners will just check what is currently
selected inside the list.

* Scroll panes are shown in listing 10.13 in the textbook.

* Do not just use new Scanner(new File(fname)) to read in large text files, or you may
encounter random errors. Use a BufferedReader object. For instance, you can use:
new Scanner(new BufferedReader(new FileReader(new File(fname)))).

* For output to a text file (i.e., writing the new dictionary to disk) you may want to see
listing 10.7 in the textbook.

*  When you add unknown words to the dictionary (using the “Add to Dictionary” button),
or when you load a new file, you will need to update the contents of your JList. The
easiest way to do this is to create a new JList and then to make your scroll pane point to
the new list by saying:

scrollpane.getViewport().setView(list)

*  When you want to create a new JList with all the unknown words, you can do so by
passing an array to the JList constructor. You can create this array by copying into it the
elements of the “unknown words” data structure that you are maintaining.

* You need to use ActionListener objects for the buttons. An example is shown in listing
5.20 in the book.



