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JAVA CODING-STYLE CONVENTIONS
(updated: 1/11/12)



INTRODUCTION:

This document describes Java coding-style conventions. Most of these guidelines are widely accepted. However, alternative guidelines do exist in certain areas. The coding conventions presented in this document are for the most part a simplified subset of the coding conventions presented on Sun's Java Code Conventions Web page (http://java.sun.com/docs/codeconv/). If you have a style question that is not addressed in this document, refer to Sun's Web page.

While reading the following sections, refer to the program at the bottom of this document. Mimic the style used in that document.


PROLOGUE:

1. Include this prologue section at the top of the file:

/***********************************************

* <filename>
* <programmer’s-name>
*

* <file description>
***********************************************/

2. You must include a blank line below the prologue section.



DELIMITER COMMENTS:

1. Enter the following line of stars between method definitions (including constructor definitions).

//***************************************************************

The above line should be surrounded by a pair of blank lines.

2. Enter a blank line between logical sections of your code. For example, you should enter a blank line between the end of one loop and the beginning of another loop (unless the loops are small and intimately related).



EMBEDDED COMMENTS:

1. Comments should be used for code that might be confusing to someone reading your program for the first time. You should assume that the reader understands Java syntax.
2. Do not comment code that is obvious. For example, this comment is unnecessary (and therefore exhibits poor style):
for (int i=0; i<10; i++)   // for loop header
3. Write your programs with clear, self-documenting code in order to reduce the need for comments. For example, use mnemonic (descriptive) identifier names.

4. Always include a single space between the // and the comment text.
5. The format of a comment is determined by its length.

· Comments that occupy more than one line should be in block comment form as follows:

// This is a block comment. It is used whenever comments which occupy

// more than one line are needed. Note the alignment for /'s and

// words.

· If a comment is to reside on a line by itself, it should be positioned above the line of code that it describes. The // should be indented the same as the described line of code. Include a blank line above the comment line. For example, note the following:

// Display error if invalid file name.

if (fileName == null || filename.getName().equals(""))

{

   JOptionPane.showMessageDialog(this, fileErrorMsg);

}

· Many comments are small enough such that they can be placed to the right of the code that they describe. Whenever possible, all such comments should start in the same column, as far to the right as possible. The following example demonstrates proper positioning for short comments.


double testScores = new double[20];   // Holds the test scores


                                      // for each student.


int i;


while (testScores[student] >= 0)      // while score is valid


{


   testScores[student++] = score;
6. Provide an end comment for each closing brace that is a significant number of lines (five or more?) down from its matching opening brace. For example, note the // end for row and // end getSum comments below:
public double getSum(double table[][], int rows, int cols)

{

   for (int row=0; row<rows; row++)

   {

      for (int col=0; col<cols; col++)

      {

         sum += table[row][ col];

      }

   } // end for row

   return sum;

} // end getSum



VARIABLE DECLARATIONS:

1. Normally, you must declare only one variable per line. For example:
double avgScore;     // average score on the test
int numOfStudents;   // number of students in the class
Exception:

If several variables are intimately related, it is acceptable to declare them together on one line. For example:

int x, y, z;         // coordinates for a point
2. Normally, you should include a comment for each variable declaration line.

Exception:

You do not have to include a comment for names that are obvious (ie., studentId, PI) or standard (ie., i for a for loop index variable, ch for a character variable).



CURLY BRACES THAT SURROUND ONE STATEMENT:

1. For if, else, for, while, and do constructs that have one statement enclosed in the construct, you should use a compound statement (a compound statement is a curly brace-enclosed series of zero or more statements). For example:
for (; num>=2; num--)

{

   factorial *= num;

}

2. Exception to the above rule:

If you are a non-novice programmer (i.e., you have completed at least one programming course), you may omit the curly braces if the omission improves readability. For example, this could be acceptable for experienced programmers:
for (; num>=2; num--)

   factorial *= num;


PLACEMENT OF BRACES:

1. Place the opening and closing braces on lines by themselves such that the braces are aligned with the line above the opening brace. For do loops, put the while condition on the same line as the closing brace.
2. Examples:

public class Counter

{

   <field and method declarations>

}

if (...)

{

   <statements>
}

else if (...)

{

   <statements>
}

else

{

   <statements>
}

for/while (...)

{

   <statements>
}

do

{

   <statements>
} while (...);

switch (...)

{

   case ... :

      <statements>
      break;

   case ... :

      <statements>
      break;

      ...

   default:

      <statements>
}

int doIt()

{

   <statements>
}
3. Note that curly brace alignment is a rather contentious issue. Sun's Java Code Conventions website recommends putting the opening curly brace at the end of the previous line. This is the one place where this document's conventions diverge from Sun's conventions. You should put the opening curly brace on its own line because that helps to make compound statements stand out. And that's a good thing because compound statements are usually important.

4. For empty-bodied constructors, place the opening and closing braces on the same line and separate them with a space. For example:

public Counter()
{ }


THE "ELSE IF" CONSTRUCT:

1. If an if statement immediately follows the else part of a previous if statement, form an "else if" construct (put the else and the if on the same line). See the above brace placement section for an example of a proper else if construct.



ALIGNMENT AND INDENTATION:

1. Align all code that is logically at the same level. See the above brace placement section for examples of proper alignment.

2. Indent all code that is logically inside other code. See the above brace placement section for examples of proper indentation.

3. You may use an indentation width of two to five spaces. Once you choose an indentation width, you must stick with it. You must use the same indentation width throughout your program.
4. For nested logic code, use nested indentation. For example: 
for (...)

{

   while (...)

   {

      <statements>
   }

}

5. For a statement that is too long to fit on one line, write it on multiple lines such that the continuation lines are indented appropriately. If the long statement is followed by a single statement that is logically inside of the long statement, you must use curly braces to enclose the single statement.

How to indent the continuation lines – use either of these two techniques:

· Indent to a column position such that similar entities are aligned. In the example below, the entities that are aligned are the three method calls:

while (bucklingTest(expectedLoad, testWidth, length) &&

       compressionTest(expectedLoad, testWidth) &&

       snappingTest(recommendedWidth, length))

{

   numOfSafeBeams++;

}
· Indent the same number of spaces as all other indents. For example:

while (bucklingTest(expectedLoad, testWidth, length) &&

   compressionTest(expectedLoad, testWidth) &&

   snappingTest(recommendedWidth, length))

{

   numOfSafeBeams++;

}



MULTIPLE STATEMENTS ON ONE LINE:

1. Normally, each statement should be put on a separate line.
Exception:

If statements are intimately related and very short, it is acceptable (but not required) to put them together on one line. For example:
a++; b++; c++;
2. For assignment statements that are intimately related and use the same assigned value, combine them into one assignment statement. For example:
x = y = z = 0;


SPACES WITHIN A LINE OF CODE:

1. Never put a space at the left of a semicolon.

2. Parentheses:

· Never enter a space on the inside of enclosing parentheses.

· If the entity to the left of a left parenthesis is an operator, a construct keyword (if, switch, etc.), then precede the parenthesis with a space.

· If the entity to the left of a left parenthesis is a method name, then do not precede the parenthesis with a space.
For example:
if ((a == 10) && (b == 10))
{

   printIt(x);
}

3. Operators:

· Normally, an operator should be surrounded by spaces. For example:
if (response == "avg")

{

   y = (a + b) / 2;

}
· Special cases:
· Complex expressions:

· Within an inner component of a complex expression, do not surround the inner component's operators with spaces.

· Two common occurrences of complex expressions are conditional expressions and for loop headers. See the examples below.
· Dot operator – no spaces at its left or right.
· Comma operator - no space at its left.
· Unary operators – no space between unary operator and its associated operand.

For example:

if (reverseIt)

{

   x = (x<0 ? –x : x);

}
while (list1.row != list2.row)
{

   <statements>

}

for (i=0,j=0; i<=bigI; i++,j++)
{

   <statements>

}



SHORTCUT OPERATORS:

1. Use increment and decrement operators instead of their equivalent longer forms. For example:


Do not use
Use this

x = x + 1
x++ or ++x (depending on the context)

x = x – 1
x-- or --x (depending on the context)
2. Use compound assignments instead of their equivalent longer forms. For example:


Do not use
Use this

x = x + 5
x += 5


x = x * (3 + y)
x *= 3 + y



NAMING CONVENTIONS:

1. Use meaningful names for your identifiers.
2. For named constants, use all uppercase letters. If there are multiple words, use underscores to separate the words. For example:
public static final int SECONDS_IN_DAY = 86400;
private final int ARRAY_SIZE;

3. For class names (and their associated constructors), use uppercase for the first letter and lowercase for all other letters. If there are multiple words in the class name, use uppercase for the first letter of all words. For example:
public class Circle

{

  public Circle(radius)

  {

     <constructor-body>

  }
4. For all identifiers other than constants and constructors, use all lowercase letters. If there are multiple words in the identifier, use uppercase for the first letter of all words that follow the first word. For example:
double avgScore;     // average score on the test
int numOfStudents;   // number of students in the class


METHODS AND CONSTRUCTOR ORGANIZATION:

1. Normally, each method definition should be preceded by a prologue section. The method prologue contains:

· a blank line

· a line of *'s

· a blank line

· a description of the purpose of the method
· a blank line

· parameter descriptions (for non-obvious parameters)
· a blank line

Ideally, all method parameters should use descriptive enough names so that the purpose of each parameter is inherently obvious. However, if this is not the case, then include a list of parameters and their descriptions in the method prologue section. For example, in a tic-tac-toe program, a method that handles a player's move would be relatively complicated and would require a prologue section such as the following:

//*****************************************************

// This method prompts the user to enter a move, validates the

// entry, and then assigns that move to the board. It also checks

// whether that move is a winning move.

//

// Parameters: board - the tic-tac-toe board/array

//             player - holds the current player ('X' or 'O')

public void handleMove(char[][] board, char player)

For trivial (i.e., short and obvious) methods, you should not include prologues with them. For example, mutators, accessors, and constructors are very often trivial. If that's the case, you should not include prologues with them. 

If a mutator simply assigns a parameter to its associated instance variable, then it's trivial, and you should not include a prologue with it. On the other hand, if a mutator performs validation on a parameter prior to assigning it to its associated instance variable, then it would most likely be considered non-trivial, and you should include a prologue with it. The same reasoning applies to a constructor. A simple-assignment constructor should not have a prologue. A validation constructor should have a prologue.
2. In the interest of grouping similar things together, you should omit asterisk lines between constructors if you have a group of constructors. And you should omit asterisk lines between mutators and accessors if you have a group of mutators and accessors.

Assume that a class contains two trivial constructors, several mutator and accessor methods, and two trivial other methods. Here's the framework for such a class:

class heading

{

   instance variable declarations

   //*********************************************************

   constructor definition

   constructor definition

   //*********************************************************

   mutator definition
   mutator definition

   accessor definition

   accessor definition
   //*********************************************************

   method definition

   //*********************************************************

   method definition

}
Note above that there are no descriptions for the constructors, the accessors, or the mutators. Note also that there is a line of asterisks above the first mutator, but not above the subsequent mutator and accessors. Those omissions help to make for a more readable program by grouping similar things together. Note that there are no comments above each of the two trivial methods at the bottom of the class, but there are lines of asterisks.
3. Place local variable declarations immediately below the method heading. Do not place local variable declarations within the executable code section of a method.
Exception: Declare a for loop index variable within its for loop header.


CLASS ORGANIZATION:

1. Each of your classes may contain the following items (in the following order):

a) class prologue section

b) import statements

c) constant class variables

d) non-constant class variables

e) instance variables

f) abstract methods

g) constructors

h) methods

2. Normally you should place a main method and any of its helper methods in its own separate driver class. But if the main method is short and is used merely as a driver for another class, feel free to put the main method inside the other class.
SAMPLE JAVA PROGRAM

/*********************************************************

* Student.java

* Dean & Dean

*

* This class handles processing of a student's name.

*********************************************************/

import java.util.Scanner;

public class Student

{

  private String first = ""; // student's first name

  private String last = "";  // student's last name

  //*******************************************************

  public Student()

  { }

  // This constructor verifies that each passed-in name starts with

  // an uppercase letter and contains lowercase letters thereafter.

  public Student(String first, String last)

  {

    setFirst(first);

    setLast(last);

  }

  //*******************************************************

  // This method verifies that first starts with an uppercase

  // letter and contains lowercase letters thereafter.

  public void setFirst(String first)

  {

    // [A-Z][a-z]* is a regular expression. See API Pattern class.
    if (first.matches("[A-Z][a-z]*"))

    {

      this.first = first;

    }

    else

    {

      System.out.println(first + " is an invalid name.\n" +

        "Names must start with an uppercase letter and have" +

        " lowercase letters thereafter.");

    }

  } // end setFirst
  // This method verifies that last starts with an uppercase

  // letter and contains lowercase letters thereafter.

  public void setLast(String last)

  {

    // [A-Z][a-z]* is a regular expression. See API Pattern class.

    if (last.matches("[A-Z][a-z]*"))

    {

      this.last = last;

    }

    else

    {

      System.out.println(last + " is an invalid name.\n" +

        "Names must start with an uppercase letter and have" +

        " lowercase letters thereafter.");

    }

  } // end setLast

  //*******************************************************

  // Print the student's first and last names.

  public void printFullName()

  {

    System.out.println(first + " " + last);

  } // end printFullName

} // end class Student
/*********************************************************

* StudentDriver.java

* Dean & Dean

*

* This class acts as a driver for the Student class.

*********************************************************/

public class StudentDriver

{

  public static void main(String[] args)

  {

    Student s1;  // first student

    Student s2;  // second student

    s1 = new Student();

    s1.setFirst("Adeeb");

    s1.setLast("Jarrah");

    s2 = new Student("Heejoo", "Chun");

    s2.printFullName();

  } // end main

} // end class StudentDriver
