
cs349 - Assignment 3

Due date. March 16, 2005: 2359.

a. Basic Assignment
You already have read a description of Gniarb, a simulation program used by gnimlets and gnimlettes
whose multiple brains are learning to coordinate themselves by observing each others’ effects on their
common external environment. In this assignment you make an implementation of Gniarb using the
Java Swing user interface classes. The implementation should demonstrate two important features of
user interfaces constructed from components.

1. The architecture of the implementation should be based on events.
2. The interface should be constructed using layout managers so that it can respond flexibly to

changes in size.
Your solution will be evaluated according to how well it achieves several technical objectives, and
according to the quality of its layout, how easy it is for a user to understand, and how well it adjusts
itself to changes in its context.

The basic assignment consists of a control window and a display window, and provides about 70%
of the assignment marks. Extensions to the basic interface provide the remainder of the mark.

a.1. The control window
The control window allows the user the following affordances.

1. Replace the current tree with a tree read from a data file on the disk.
2. Write the current tree to a data file on the disk.
3. Make a new tree starting with its root, which should have a name. It is then possible to attach

children to this root, and to attach children to those children in turn.
4. Add parent/child relationships to the current data file. The control window should provide

selection among all potential parents by recognition; the child must, of course, have its name
typed in by the user. (You can assume that all children have distinct names.)

5. Remove a child from the current tree. No reparenting occurs; a child’s children are removed with
it.

6. Display a simple browse view of the current tree.
7. Open and close the display windows: the display window described in a.2., and other window(s)

you make in your extension.
How you arrange the components which provide these affordances in the control window is up to
you. The components you use to implement them are also up to you. I expect the markers to be able
to access everything in the basic interface without having to read any documentation, including your
Readme file.

Here are a few technical comments regarding your implementation of the control window.
1. Reading and writing files requires selection of filenames for reading or writing. The JFileChooser

class provides a component with appropriate affordances.
2. A class MyTree2 is available in the course directory (/u/cs349/assignments/a3/

MyTree2.class). You must use it for all interaction with the tree data. It provides the following
methods.
public MyTree2( String name );
This method constructs the root of a tree, using the String argument for the name of the root.
public void addChild( String name );
This method adds a child to the root of the tree.
public MyTree2 findChild( String name );
1 / 5



This method returns the node having the name given in the String argument. (null is returned
if no node of the tree has the given name.) Names are implicitly assumed to be unique. If
duplicate names happen to be present the one returned is the first one found by depth-first
search.
public MyTree2 removeChild( String name );
If there is a child in the sub-tree named name, it is removed, along with all its children. It uses
findChild to find the child. (The behaviour of findChild determines what happens when
there is more than one child called name.) removeChild returns the parent of the child being
removed, the root of the sub-tree if no such child is present, and null if the child is the root of
the entire tree.
public MyTree2[] getChildren( );
This method returns an array containing all the direct children. (That is, children, but not grand-
children.)
public String getData( );
This method returns the String stored in the root of the sub-tree, its name.
public String textString( String prefix, String indent );
This method returns a String containing a textual representation of the entire sub-tree. It uses
prefix as the set of characters beginning each line, and indent as a string of characters that is
used to indent each additional level of the tree.
public MyTree2 readMe( String filename );
This method reads the file named filename, and parses it into a tree, which becomes the current
tree. It returns the root of the tree it created if both reading and parsing work correctly, null
otherwise.
public boolean writeMe( String filename );
This method writes the current tree to the file named filename. It returns true if all goes well,
false otherwise.

3. Output from the textString method of MyTree2, put inside a non-edittable JTextArea
provides an adequate browse view for the current tree.

4. The control window must be laid out by one or more layout managers, chosen by you. It should
resize with the window, maintaining a pleasant, easy-to-understand appearance at all times.
Extremely small window sizes – under 100x100 pixels – need not be considered, but slightly
larger window sizes may require scrolling for the components to be large enough to see
adequately.

5. Scrolling when it’s not needed is considered a defect. You might need to scroll the browse view
separately from the remainder of the window.

6. Containers should have borders, constructed by BorderFactory, so that it’s easy for markers to
see your containment hierarchy.

7. The browse view should be ‘live’, which means that when children are added to or removed from
current tree the browse view changes automatically.

8. It is best to implement the control window as if the number of children and the number of
generations are unlimited. In practice, four children and five generations is a limit that is unlikely
to be exceeded.
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a.2. The display window
The display window shows the tree in a form
resembling the basic structure of the Gniarb
display. The tree is constructed hierachically
based on a structural unit that is a parent plus
its children, as shown at the right. Inside each
of the children another layer of its grandchil-
dren can be nested by expanding the width of
the child. When that happens the child must
grow in both width and height in order to
accommodate the space needed to display the
child’s children. The display should be man-
aged by a hierarchy of layout managers to allow the overall display to resize itself when the window
changes size.

There should be some affordances associated with the display.
1. Right-clicking on a child anywhere in the display should change the display to show only the sub-

tree rooted at that child. Right-clicking on a child with no children produces a display showing a
one-node sub-tree.

2. Left-clicking on a child should change the display to make its parent the root of the displayed
sub-tree. Left-clicking on the root of the current tree, which uniquely has no parent, should do
nothing.

3.  Middle-clicking in the displayed sub-tree should return to the display of the entire tree.
These capabilities make it possible to move up and down in the displayed portion of the entire tree.

Your task in doing the implementation is to create a containment hierarchy controlled by layout
managers so that the display as a whole remains easy for a human user to perceive and understand
easily. Here are a few technical points that are important.

1. If the tree becomes big enough it may not fit nicely in the available window. In that case scrolling
may be used. But, as with the control window, scrolling when it is not necessary will be consid-
ered a defect.

2. The display in the display window should be ‘live’, which means that when the tree is editted in
the control window the changes are immediately reflected in the display window.

3. Borders or other decoration should be used so that the marker can immediately see your
containment hierarchy.

4. The display window should be designed so that the marker does not need to consult
documentation in order to understand how to control it.

5. Textual display of the names of parents and children is essential, but you may also use other visual
cues to build relationships among parts of the display. It is not necessary for the parts of the
display to be in contact. Space is very effective in creating relationships.

a.3. Technical  and Subjective objectives
The control window will be marked according to some basic technical objectives.

1. Implementation of the affordances described in a.1.
2. Smooth operation of the control window in a dynamic environment.

In addition there will be subjective marks given by the marker, based on your success in making the
control window pleasant to look at and easy to understand. Layout, composition, user interaction and
simplicity will be considered.

Likewise, the display window will be marked in terms of several technical objectives.
1. Implementation of the capabilities described in a.2.
2. Smooth response to changes of the window’s environment, such as its size.
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3. Smooth response to changes in the underlying tree when it is modified in the control window.
There will also be subjective marks given based on your success in making a display in which it is easy
to perceive parent-child relationships. (There is no guarantee that the display given in the assignment
description is optimal: in fact, you can assume it to be sub-optimal.)

b. Possible Extensions
The remaining 30% of your assignment requires you to make an extension of your choice, to the
basic interface. You are required to make a third window, displaying the tree in a different way. The
display should use different visual cues to make the relationships more salient. Here are some possi-
ble suggestions.

1. Find a tree display method that uses a three-dimensional projection to enhance relationships.
Several have been proposed, for example, cone trees.

2. Use motion to enhance the display. Gniarb demonstrates one possible arrangement, with each set
of children orbiting its parent.

3. Think about other grouping cues discussed in class or in the notes.
4. Write your own layout manager to provide a new way of displaying trees, perhaps in a

modification of a radial arrangement.
5. Combinations of the above are likely to be effective, but remember that too much is almost

always less.
If you are wondering whether your idea is too off-the-wall, consulting the professor is probably a
good idea.

Two important technical points.
1. Many of the most interesting ways of displaying trees work poorly when the tree gets too deep or

the children too many. To avoid problems like that feel free to trim the tree in an intelligent way.
If doing so, however, it’s essential that there be navigation tools allowing the user easily to see the
trimmed parts of the tree. The clicking interface on the basic display is a simple model of up/
down navigation.

2. Using a JTree is not an acceptable extension.
Use your Readme file to let the marker know why you think your extension is effective. Base your

reasoning on your own observation o fthe result.

c. What and How to Hand In
1. One file TreeView.java, which contains main, the entry point of your interface.
2. All other .java files that are part of your solution. We will add MyTree2.class, in the exact

form you find it in the assigments/a3 directory of the course account.
3. A Readme file, which must contain, on its first line, the CPU and terminal in the undergraduate

envirornment on which you observed your implementation to work.

d. Marking
The assignment will be marked using the following procedures. Before handing it in please ensure
that they will work in the undergraduate environment.

All the Java files are in the same directory, along with the class file MyTree2.class. They are
compiled using the command

javac TreeView.java.
They are then run using the command

java TreeView.
The standard javac and java used for marking are from jdk-1.4.2, which is the standard version
installed in the undergraduate environment. Please ensure that you have not used the 1.5 version of
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Java/Swing, and that running the Solaris version of Java displays all the features you want the marker
to see.

If these commands are unsuccessful the marker will consult your Readme file and use it to try
compiling and running your code under the conditions where you observed it to work. In the absence
of a Readme file, or if your test environment is not at the beginning of the Readme file, the marker
will not attempt to run your implementation other than in his or her generic environment.
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