401-5.1
STYLE GUIDELINES FOR JAVA PROGRAMS

14-5.4

Developing good programming style is one of the major objectives of COMP 401.  This handout, organized according to parts of a Java program, is a minimal standard for style and documentation.  It should be followed carefully.  There will be additional style guidelines distributed later.

Style is important in the early versions of your program as well as in the version you finally turn in, because debugging is much easier when the code is clearly written, nicely laid out, and well documented.  TAs and lab attendants have been instructed not to give assistance with sloppy or undocumented programs.

1.
PROLOGUE COMMENTS

1.1   The first line of the main class (and of each method except for main) is a comment identifying the class or method. Be descriptive; don't just give the problem number.

1.2    Include a block comment section immediately after the main program header, containing the following information in the order shown:

*  Purpose of the program - what it does.

*  Author identification - your name, program number, your TA's name, your section number, and a signed pledge indicating that you have neither given nor received unauthorized help with the assignment.

*  I/O behavior - a description of the input required and output produced by your program.  

*  A list of error conditions checked for.

*  A list of restrictions or limitations of the program.

1.3    There should be sufficient information in this section for the user to: 

*  Understand what the program does (but not necessarily how). 
*  Be able to use the program including preparing input data and understanding the output. 

*  Know what kind of error handling to expect or not to expect.

1.4    Conciseness is important in all comments. The amount of detail that should be included depends on the complexity of the problem and your solution.  The important thing is for the reader to be able to find the important information, fast.  Use a neat, easy-to-read layout.

1.5 All classes other than the main class should be documented the same way, although you should not repeat the pledge.  As above, there should be sufficient information in the class documentation for someone to understand what the class does (data and methods), to know its error behavior, and to actually use the class, all without having to look at the code and without knowing how the abstraction is implemented.

2.
DECLARATION PART - CONSTANTS AND VARIABLES

2.1    Each constant or variable declaration should be accompanied by a comment describing the purpose of the constant or variable.  For variables, include the valid range if it is known.

2.2    Constant definitions should be used to associate identifiers with all constants that have special meaning in your program.  The proper use of constants can make it much easier to change a program to accommodate new requirements.  In general all magic numbers (that is, literal numbers other than 0 and 1) should be handled with constants.  The Java convention is that constant names are all caps, but (as with maxLineSize) this can detract from readability.


For example,


final double e = 2.7183;  //  base of natural logarithms.  


final int maxLineSize = 80;  
// maximum legal line length.


final char SENTINEL = '#';
// indicates the end of list.


2.3   Each constant or variable declaration should appear on a line by itself.  The only exception is when several variables are closely related so that it makes sense to declare them together.


For example,


int hiScore, loScore;  // High/low scores for current applicant.

2.4
Identifiers should be mnemonic, indicating the use of the objects they represent.

2.5
Spacing and alignment of declarations and declaration comments should be neat.

3.
Methods (subroutines)

3.1   Each method declaration is to include a prologue comment section similar to that for the main program.  Prologue comments for methods differ from those for the main program in the following ways:

A.  No author identification need be included unless the author of the method is not the author of the main program.

B.  Include a description of each parameter just after the I/O behavior comment.  For each parameter, indicate whether it is inbound, outbound or both, and its purpose.  While technically, Java has no outbound parameters (that is, methods cannot change actual parameters), data referenced by parameters can be changed and this is how outbound parameters are realized.  Parameter names should be mnemonic.

3.2   A function (non-void methods) may not modify data referenced by its actual parameters.

3.3   The closing bracket of the method should be followed by a comment restating the name of the method unless the method is very short.


For example,

   
}         // QuickSort method
3.4 Leave a blank line between methods.

4.   STATEMENT PART

4.1   Statements should be grouped in blocks, with each block performing a logically well-defined task.  Put a blank line between two consecutive blocks of code.

4.2   Each block of code that is more than a few lines long or performs a nontrivial task should be immediately preceded by a comment telling what it does (WHAT, not HOW).

4.3   Use blank lines to enhance readability.

4.4   Whenever it might be difficult for a reader to match a begin bracket with its end bracket, add a comment to the end line telling what is being ended.

4.5    Avoid commenting the obvious; it clutters up the page.  Also avoid comments that just restate the code.  For example, the following is a poor comment:


sum = 0; 
// Set sum to zero.

4.6   Programs should display a "Normal end of job" message immediately before terminating.  That way, if the message fails to appear, you know something went wrong.  This should be the last statement your program executes.

4.7   Never put more than one statement on a line.

4.8   Indenting should reflect the modular structure of the program.  Code in a contained statement should be indented with respect to the containing statement.  Some java systems indent code automatically as you type; jGRASP does not.  You can format code by generating and then removing the Control Structure Diagram (under the View menu).  Unfortunately, this doesn't work if your code contains syntactic errors.  All submitted must be formatted.

5. 
OUTPUT

5.1    All keyboard input should be echoed; input from files need not be echoed.

5.2    All output is to be neatly formatted, as if it were going to be used in the real world.  Titles, headings, and labels are important, as are vertical and horizontal spacing.  Unfortunately, in Java, you cannot control horizontal spacing very easily.  Don’t worry.  The output should be self-explanatory and should be understandable by someone who understands what the program does, but not how it works.  Output should never refer to program variable names.

6.   JAVADOC

Your program comments should conform to Javadoc conventions.  These include:

· Begin all block comments with /**
· The first line of your class and method comments will appear prominently in the documentation.  Write it very carefully so that it conveys the essence of what the class or method does.  

· For each method, use the @param tag for each parameter.  Use the @return tag if the method returns a value.  Use the @throws tag if the method can throw an exception.  

· Use at least some minimal html tags to (such as <p>, <br>, and <b>…</b>) to format your documentation.

7.   EXAMPLE

Program 0 is a simple example of the documentation that we expect in your programs.  More examples and additional documentation requirements will be provided.

