Donald Firesmith
Document ID: JCS
  Version:           1.0

Java Coding Standards
  Version Date: 20/28/2000


Java Coding Standards

Revision History

Date
Issue
Description
Author

6/10/1999
0.1
Initial draft
Donald Firesmith

0722/1999
0.2
Second draft
Jef Newsom and Scott Leonard

08/23/1999
0.3
Updated class header spec 
Donald Firesmith

09/02/1999
0.4
Added spec for coding and commenting native method calls
Donald Firesmith

9/4/2000
0.5
Added Gareth Reeves comments.
Donald Firesmith

18/4/200
0.6
Added sections 4.11, 4.12 and 4.13 including Greg Moulliet’s JSP coding guidelines.
Gareth Reeves

Table of Contents

61
Objectives

2
Why have Java Coding Conventions
7
3
Definitions
8
4
Usage Guidelines
9
4.1
Abstraction and Cohesion
9
4.2
Instantiation
10
4.3
Inheritance
10
4.4
Typing
11
4.5
Exceptions
11
4.6
Concurrency
12
4.7
Garbage Collection
13
4.8
Testing
13
4.9
Assertions and Exceptions
14
4.10
Native Method Calls
15
4.11
JSPs
15
4.12
Servlets
15
4.13
Distributed Objects
16
4.14
Miscellaneous
16
5
Source Code Formatting
18
5.1
Indentation
18
5.2
Placement of Braces
18
5.3
Spaces
18
5.4
Maximum Line Length
18
5.5
Line Complexity
19
5.6
Blank Lines
20
5.7
Imports
20
6
Comments
21
6.1
Class Comments
21
6.2
Method Comments
22
6.3
Field Comments
22
6.4
General Comments
23
7
Naming Conventions
24
7.1
Package Names
24
7.2
Class Names
24
7.2.1
Exception Names
24
7.2.2
Test Class Names
24
7.2.3
Interface Names
25
7.3
Method Names
25
7.3.1
General Method Names
25
7.3.2
Accessor Names
25
7.3.3
Boolean Method Names
25
7.3.4
Conversion Method Names
26
7.3.5
State Modifying Method Names
26
7.4
Field Names
26
7.4.1
Constant (Final) Names
26
7.5
Local Variable and Parameter Names
26
7.6
Array Names
27
7.7
Miscellaneous
27
8
Acknowledgments
28


Objectives

The objectives of this standard are:

· To document the Java coding conventions. 

· To improve the quality of the deliverable software and it's associated documentation (e.g. Javadoc and comments).

· To improve communication within the development and maintenance teams.

· To decrease the costs associated with the software and it's associated documentation.

1 Why have Java Coding Conventions

Java design and coding conventions are important for a number of reasons:

· Software is read many more times than it is written, often by someone other than its developer.

· Coding conventions increase the readability of the software, permitting software engineers to understand and maintain software more quickly and correctly.

· From 70% to 90% of the cost of software is in maintenance rather than development.

· The original developer will rarely maintain any software for its entire life.

· Software is a critical part of our products; it should be just as well engineered, packaged, and documented as our hardware.

· Providing standard coding conventions permits the developer to concentrate on more important issues such as design.

2 Definitions

A convention is one of the following:

· A standard (S) is a mandatory constraint on the content or format of something (e.g., code, documentation).  You must follow standards unless you obtain a waiver from the Process Team and you document the deviation from the standard.

· A guideline (G) is an optional constraint on the content or format of something (e.g., code, documentation).  You should follow guidelines in most cases.  You must document any deviation from the guideline.

· A recommendation (R) offers advice.  It is less constraining than either a standard or guideline.  You may follow or ignore recommendations as appropriate.  You need not document any deviations from recommendations.

3 Usage Guidelines

The following sections provide standards and guidelines for the general usage of Java.  These standards ensure consistent usage of various Java features.

3.1 Abstraction and Cohesion

The following conventions help you build good abstractions that maximize cohesion:

S)
Make constants final.  Only use final if the field is logically constant.  Do not rely on the current lack of write accessor.  It could be that there is no current write accessor, but there might be one in a subclass.

Rationale:  This allows the compiler to ensure part of the abstraction of the field.  In addition, final fields generally require no synchronization.

S)
Make fields private.  Use accessor methods (getters and setters) to provide a public interface to those fields needing it.

Rationale:  This provides data encapsulation.

S)
Do not use the default package. 

Rationale:  This package has no cohesion.

G)
Avoid inner classes or interfaces unless you are certain that they will never be reusable outside of the current context. Do not use named inner classes.

Rationale:  This provides more opportunity for reuse.

G)
Be very careful using primitive or fundamental types except to build developer-defined abstractions. Avoid declaring fields as type int or String unless they really represent the abstraction you intend.

Rationale:  Primitives rarely have the right abstraction and behavior. Often, their ranges and default values are inappropriate.

Exceptions: loop control variables and counts that truly are integers (however, watch out for subtypes of integers with smaller ranges).

Example:  Use a Money class instead of float to represent price.

S)
To the extent practical, encapsulate native code
 within Java classes.  Encapsulate each individual abstraction within its own class, regardless of how many routines it would contain.

Rationale:  To the extent possible, the design should be pure and not corrupted by visible native code.  Java enforces this standard.

3.2 Instantiation

The following conventions help you use instantiation effectively:

G)
Where practical provide a default (no-argument) constructor. 

Rationale:  This allows classes to be created via Class.newInstance(), which in turn allows classes of unknown types to be dynamically loaded and instantiated (as when loading unknown applets from HTML pages).  Remember that the super's default constructor is called at the top of your constructor if the superclass does not specify another constructor.

Exceptions: Parameters may be required to create instances in a valid state.

S)
Whenever practical, initialize all fields in the constructor(s).

Rationale:  Because all initialization code is in one place, it is much easier to ensure that instances are created in a valid state than if inline initialization or lazy initialization is used.  This also provides a single, common place to look for initialization code during debugging and maintenance.

S)
When multiple constructors exist, provide a default initialization method for them to call.

Rationale:  This removes common initialization code from the constructors into the initialization method.

S)
Do not scatter the initialization of fields across the class and method definitions.

Rationale:  Inline initialization of individual fields scatters the initialization of the overall state of the abstraction, making it more likely that the object is not created in a valid state, thereby violating its abstraction.

G)
Avoid lazy initialization of fields.

Rationale:  When multiple fields exist, lazy initialization of individual fields may allow the object to be instantiated in an invalid state, thereby violating its abstraction.

Exceptions:  Lazy initialization of presentation fields when full initialization (e.g., from a database) would cause too long of a delay in bringing up the presentation.  Lazy initialization may also be used when the values of all of the fields are:

· Not known at initialization time

· Expensive to calculate and may not be used immediately

· Holding on to system resources for an extended period of time

3.3 Inheritance

The following conventions help you to use inheritance effectively:

G)
Methods should usually be protected rather than private.

Rationale:  Subclasses do not inherit private methods, thereby making it harder to use specialization inheritance rather than implementation inheritance.

G)
Avoid declaring classes as final.

Rationale:  Declaring classes as final greatly reduces their reusability and eliminates extensibility via inheritance.

G)
Make simple accessors final. 

Rationale:  Basic read and write accessors should be standardized and need never be overridden.  If you feel that you may want to override an accessor, it is probably a warning sign that the accessor is not functionally cohesive.

G)
Where practical, provide default implementations that may be overridden in descendants. 

Rationale:  This makes the class more reusable.

S)
Use abstract methods instead of methods with no-op implementations. 

Rationale:  This Java idiom allows the Java compiler to force concrete subclasses to implement abstract methods; Java will not allow abstract classes to be instantiated.

3.4 Typing

The following guidelines help you use typing effectively:

S)
Do not base branching on types.  Use polymorphism instead.

Rationale:  Polymorphism produces much more readable, extensible code

Exceptions:  Branching based on state.  Base exception catch clauses on the type of the exception.

S)
Avoid unnecessary type casting.

Rationale:  Some people misuse casting to get around strong typing and to hack around improper inheritance hierarchies instead of refactoring them.

Exceptions:  Casting caused by Java's current lack of templates (classes parameterized by type).

G)
Consider having classes implement the interfaces Cloneable and/or Serializable.

Rationale:  Cloneable allows its instances to be cloned  (i.e., copied) by calling the Object method clone().  Serializable allows its instances to be serialized (i.e., have its complete state written to an output stream) and deserialized (i.e., recreated from the serialized state using an input stream).

3.5 Exceptions

The following conventions help you to use exceptions effectively:

S)
Use the exceptions that are predefined in the Java language wherever appropriate.

Example:  Use IllegalArgumentException instead of defining a new exception.

Rationale:  This increases understandability.

S)
Create a project-specific based hierarchy and ensure that all developer-defined exceptions inherit from it.  Do not inherit from the class RuntimeException.

Rationale:  This will allow the compiler to ensure that all exceptions are caught and handled.  A project-specific exception class can enforce common functionality (e.g., exception logging and aggregation of previous exceptions).

S)
Supply a general catch clause for all unchecked exceptions.  Never let an exception go unhandled and crash the program.

Rationale:  Although Java allows you to not bother declaring or catching some common easily-handled exceptions (e.g., java.util.NoSuchElementException), you need to anyway if you want your code to be robust and reliable.

S)
Where appropriate, update the error message string.  When the exception is thrown as a result of a preceding exception, provide a new error message that is appropriate at the current level of abstraction. 

Rationale:  This standard improves debugging.

S)
Where appropriate, encapsulate a list of previous exceptions. 

Rationale:  This standard improves debugging by allowing the debugger to query the exception regarding the initial exception and provides much of the functionality of a stack trace.

S)
Restore the object to its valid state after instantiating the exception but before throwing it. 

Rationale:  Where practical, objects should be left in a valid state for the next message, regardless of how they complete execution.  By waiting until after the exception is instantiated, the exception can store important information about the invalid state that may have caused the exception.

S)
Use finally to store clean up code.  Place common code that must execute regardless of whether or not there is an exception in a finally block. 

Rationale:  This standard ensures that the code always executes.

3.6 Concurrency

The following conventions support the proper use of concurrency:

G)
Fully understand the concurrency implications of any classes or class libraries being used.  Determine if the classes are thread safe.  Determine if the classes are being used concurrently. 

Example: SimpleDateFormatter is not thread safe, resulting in concurrency defects if used in a concurrent environment.

G)
Be careful deciding which methods to make synchronized.  Use synchronized methods to protect fields from simultaneous writes as well as from simultaneous reads and writes.  Analyze the class structure in order to ensure safety while avoiding deadlock.

Rationale:  Java code will exist in a concurrent environment.  Declaring all methods as synchronized guarantees safety but at the cost of liveliness - there is still a possibility for deadlock.

G)
Minimize the size of critical regions. 

Rationale: This minimizes blocking and increases efficiency.

S)
Embed wait statements in while loops that re-wait if the condition for which it is waiting does not hold. 

Rationale: When the method wakes up after the wait, it does not know if the condition for which it is waiting holds.   By embedding it in a while loop, the condition for which it is waiting can be checked.

S)
Do not use the following Java Thread methods: suspend, resume, and stop. 

Rationale: These methods do not work and are deprecated (obsolete and no longer supported in JDK 1.2.)

R)
Follow the guidance in Concurrent Programming in Java by Doug Lea.

Rationale: This book contains a lot of good guidance.

3.7 Garbage Collection

G)
Consider implementing a void release() method for each class.  This method would assign null to references that are no longer being used.  The release() method should be called from finalize().

Rationale:  This enables garbage collection.  By calling release from finalize, you are allowed to perform any necessary cleanup before garbage collection.

G)
Where justified by performance requirements, assign null to any reference that is no longer being used.  

Rationale:  This enables garbage collection.

G)
Be aware of the garbage collection needs of any classes that you are reusing as well as the classes you define.  

Rationale:  TBD.

3.8 Testing

S)
Always provide an appropriate isEquals() method.  Consider deep equivalent vs. shallow equivalent.

Rationale:  Without an isEquals method, it is difficult for test software to compare actual and expected values of objects.  Equality should not be used because:

· The default implementation of Object.equals() is identity, which is almost never what you want for testing purposes. 

· Containers and other utilities that group or compare objects in ways depending on equality rely on hashcodes to indicate possible equality.

S)
Always add a hashcode() method if you add an isEquals() method..

Rationale:  If two instances are equal, they must return the same hashcode.

S)
Always define a toString method.

Rationale:  A toString method makes manual debugging easier.

3.9 Assertions and Exceptions

S)
Use embedded assertions
 (i.e., Boolean conditions) to formally specify the behavior of classes.  If the assertion is at all nontrivial, use a well-named method to return the value of the assertion.  Use a precondition to specify a condition that is required to be true at the beginning of the associated public method’s execution if it is to execute correctly.  Use a postcondition to specify a condition that must be ensured at the end of a public method’s execution if it has executed correctly.  Use invariants to specify conditions that are simultaneously preconditions and postconditions for all public methods.

Rationale:  Assertions formalize the meaning of methods and form the basis for exception handling.

S)
Throw exceptions when execution violates (explicit or implicit) assertions. An operation throws an exception if and only if it does not execute successfully.  Objects use exceptions to warn their clients that they could not do what their clients requested.

Rationale: Error conditions occur when assertions are violated.  This standard makes the operations more robust and self-testing.

Example: When asking an ordered collection to return the next entry, throw an exception rather than return null if the collection cannot return the requested entry.

S)
Never use return values to signify errors.  Beware of returning exceptional or null objects that may signify error conditions that are better handled using exceptions. 

Rationale: Exceptions are the normal, expected language feature for communicating errors. Exceptions are far more efficient than using return values because return values must be checked each time, although their values would only rarely signify error conditions.  Forgetting to check a return code will not be caught by the compiler, whereas compilers can check for exception handlers.

S)
Handle specific exceptions as close to where they were originally thrown as is practical. Do not let exceptions bubble up (i.e., pass through) multiple objects, packages, or layers.

Rationale:  The farther that a project-specific exception bubbles up, the less likely that it will make sense to the objects that must handle it.  Allowing an exception to bubble up multiple layers often implies a violation of the Law of Demeter.  The eventual handler of the exception is handling an exception that was originally thrown by an object that should be hidden from it by multiple layers of encapsulation.

G)
Let generic exceptions bubble up to a common level.

Rationale:  If the concept behind a generic exception is appropriate at a higher level of abstraction, then handling the exception there minimizes the number of different exception handlers for the same kind of exception.

G)
Handle exceptions at the most general level practical in the inheritance hierarchy of exceptions.  

Rationale: This guideline also minimizes redundant exception handling code.

G)
Use the properties of the exception object to provide the client with any information necessary to handle the exception.

Rationale:  This minimizes message traffic by allowing the client to properly handle the exception without having to query the object that raised the exception.

G)
Provide query operations for nontrivial preconditions and postconditions.

Rationale: Query operations simplify the code of the operation and help to separate normal operation code from error checking and exception raising code.

Example:

void foo() throws PreconditionException, PostconditionException

  {

  checkPrecondition();  // throws PreconditionException

  normalCode();

  checkPostcondition(); // throws PostconditionException

  }
3.10  Native Method Calls

TBD

3.11 JSPs

G)
Use relative paths for include files.
Rationale:  Makes it easier to move files around. 

G)
End all include files with a CRLF.
Rationale:  Some JSP implementations require this to compile the file. 

3.12 Servlets

G)
Only use the HttpSession for storing state that is appropriate across the session.
Rationale:  Any state in the HttpSession will not be garbage collected while the session is active and this could take up unnecessary.

G)
Remove state from the HttpSession object when the session is finished.
Rationale:  If state is not removed it will remain in memory until the session times out. Timeout depends on server implementation (Java Web Sever is 30 mins).

G)
All redirects should use absolute paths.
Rationale:  This helps with compatibility across different server implementations. 

G)
Use relative paths for resources.
Rationale:  Makes it easier to move files around. 

S)
When sending a HttpResponse, write headers before the body of the response.  
Rationale:  Headers cannot be written after the body is written. This may result in an exception. 

3.13 Distributed Objects

G)
Be aware of the exception handling required when calling methods on remote objects. 
Rationale:  When working with remote objects there are many new problems to consider. Ignoring these can be dangerous.

G)
Consider whether you are passing ‘objects by value’ or ‘reference’. 
Rationale:  If an object is declared as being a remote object it will be passed by reference. This is very different that passing a object by value.

S)
Make all objects that are passed by value implement Serializeable. RMI only, there is no ‘objects by value’ in CORBA. 
Rationale: If the object doesn’t implement Serializeable it cannot be serialized and therefore cannot be passed between remote objects.

3.14 Miscellaneous

G)
Do not include unnecessary return statements in methods that do not return something (i.e. the return type is void).

Rationale:  Such return statements have no effect, clutter up the code, and can be slightly misleading.

Bad Example: 

void doSomething()

  {

  doFoo();

  doFam();

  return;

     }

G)
Avoid large, complex methods.  Methods in domain objects should not contain more than 10 statements (measured by terminating semicolons) or 10 message sends.  The McCabe's cyclometric complexity
 of a method should not exceed three.  Functionally decompose large, complex methods into smaller, simpler methods.

Rationale: Methods with large numbers of statements or with a high cyclometric complexity tend not to be cohesive.  They are also hard to understand and maintain.

Exceptions: The following kinds of methods tend to be larger than typical methods in domain classes and violations of these guidelines need not be documented in such methods:

· Constructors (or initializers) 

· Methods in GUI classes 

· Methods containing assertions (precondition and postcondition checks

· Methods that handle exceptions.

4 Source Code Formatting

The following standards provide a consistent look and feel to the Java code and improve its design.

4.1 Indentation

G)
Use the standard indentation provided by VisualAge tabs (a tab of roughly 2 spaces).

Rationale:  Indentation improves readability.

4.2 Placement of Braces

R)
Line up matching left and right braces vertically unless you place both left and right brace on the same line.

Rationale:  Although this is NOT the style generated by VisualAge, it makes it much easier for developers and maintainers to understand the levels of indentation.

Example: 

try

  {

  doSomething();

  doSomethingElse();

  }

catch (SomethingFailedException e)

  {

  handleIt();

  moreHandling();

  }

finally { cleanUp(); }

4.3 Spaces

R)
Apply spaces liberally.

Rationale:  Spaces break up the code, making it easier to read.

Example 1:

void someMethod( TypeX aTypeX, TypeY aTypeY ) throws SomeException; 

4.4 Maximum Line Length

R)
Avoid lines longer than 80 characters.

Rationale: Many terminals and tools do not handle longer lines well.

4.5 Line Complexity

S)
Only put one statement (terminated by a semicolon) per line of code.

Rationale:  This makes the code much easier to read, limits the scope of changes, and makes it less likely that maintenance will introduce new bugs.  It also encourages comments.

Example: 

anObject.method1();

return;

instead of:

anObject.method1(); return;

G) Break up long method declarations on to multiple lines with each parameter aligned.

Rationale:  This makes the code much easier to read and makes it less likely that maintenance will introduce new bugs.

Example: 

void methodName(int integer1,

  int integer2,

  int integer3,

  int integer4);

G)
Limit method cascades to three methods.
Rationale:  Method cascades can be hard to understand and can be the source of synchronization and exception handling problems.

Acceptable Examples: 

returnValue = anObject.method1().method2();


returnValue = anObject.method1().method2().method3();


Not Acceptable Example: 

returnValue = anObject.method1().method2().method3().method4();

Comment:  Note that the examples above violate the Law of Demeter.  The Law of Demeter (LoD) states that if you need to request a service of an object’s sub-part, you should instead make the request of the object itself and let it propagate this request to all relevant sub-parts.  The object is then responsible for knowing its internal make-up instead of the method that uses it.

More formally, LoD states “A method “M” of an object “O” should invoke only the methods of the following kinds of objects:

· Itself

· Its parameters

· Any objects it creates/instantiates

· Its direct component objects
4.6 Blank Lines

S)
Put a blank line between logical sections of a method.

Rationale:  This improves readability.

Example: 

void someMethod()

  {

  checkPrecondition();

  doFoo();

  doFam();

  checkPostcondition();

  }

Comment:  If the method is long or violates other standards, it should be factored based on the logical sections described above.

4.7 Imports

S)
Never import anything that is not actually used.

Rationale:  Such an import is misleading and leads to confusion.

G)
Restrict the * forms of import to the core Java packages.  Be precise about the classes and interfaces that you are importing.

Rationale:  This makes the context and dependencies of the code easier to understand.  Maintainers will have to search through the code to see what is actually used.

Example: 

import com.packageName.className 

instead of 

import com.packageName.*

5 Comments

The following Java comment standards provide a consistent approach to documenting code that will also improve the quality of the associated javadoc documentation.

5.1 Class Comments

S)
Write all /** … **/ class comments using javadoc conventions. Preface each class with a definition of the abstraction of the class, its stereotype(s), its utility, its responsibilities, class invariants (if any), and its authors (class owners).  The javadoc @author tag is mandatory. 

Rationale:  Javadoc is the industry-standard tool for generating code-level documentation.  Javadoc produces hyper-linked HTML files enabling easy browsing of code-level documentation.  The use of javadoc will save an immense amount of time when documenting the application.

Comment:  IBM VisualAge will automatically generate part of this for us.  Stereotypes include association, coordinator, information holder, interfacer, model, notifier, service provider, and test.
 

Comment:  Developers should follow the Catalysis idea of documenting invariants in code as well as in the comment section.  Catalysis states that each class should define an invariant() method which checks all invariants and returns boolean.

Example: 

/**

 * <B>Definition: </B> {Enter meaningful textual description of class here}

 *

 * <P><B>Responsibilities/Collaborators: </B>

 * <UL>

 *   <LI> {Enter responsibility}

 *   <UL>

 *     <LI> {Enter collaborator here}

 *   </UL>

 * </UL>

 * 

 * <B>Invariants: </B>

 * <UL>

 * 
<LI> {Enter invariant here}

 * </UL>

 * 

 * <B>Assumptions: </B> 

 * <UL>

 * 
<LI> {Enter assumption here}

 * </UL>

* 

 * <B>Modification History</B>

 * 

 * <TABLE BORDER=”1” WIDTH=”100%”>

 *   <TR>

 *     <TD WIDTH=”15%”><B>Date</B>

 *     <TD WIDTH=”25%”><B>Author</B>

 *     <TD><b>Description</B>

 *   <TR>

 *     <TD WIDTH=”15%”>{Enter date here}

 *     <TD WIDTH=”25%”>{Enter author’s name here}

 *     <TD>{Enter description of modifications here}

 * </TABLE>

 * 

 * @author 

Author name here.

 * @copyright 
© 2000. TBD 

 * @since 

JDK1.1

 * 

 **/
5.2 Method Comments

S)
Write all /** … **/ method comments using javadoc conventions. Preface each method with a description of the abstraction of the method, its parameters, its return type (if not void), and its exceptions. The javadoc @param, @return, and @exception tags are mandatory.  

Rationale:  The use of javadoc will save an immense amount of time when documenting the application.

Comment:  IBM VisualAge will automatically generate part of this for us.

Exceptions: Descriptions of read and write accessors and constructors are optional.

Example: 

/** 

 * Description of the method.

 * 

 * @param parameterName description
 * @return description
 * @exception exceptionName When thrown
**/

S)
Do not place comments inside method bodies.  Keep all method comments above the method declaration.  If one or more lines of code inside a method require a comment to make them understandable, refactor the original method by removing them to a new well-named method and replacing them in the original method with a message send to the new method.

Rationale: This makes the methods easier to understand and more modular.

5.3 Field Comments

G)
Describe the abstraction of all instance, class (static), and temporary fields, the meanings of which are not obvious from the name.  Also, describe any constraints of the fields.

Rationale: This will make the code easier to understand and maintain.

Example: 

type someObscureVariable;  // Definition and constraints 

5.4 General Comments

G)
Do not comment obvious code.  If the code is not obvious, then first see if you can rewrite the code so that the use of comments will be unnecessary.

Rationale: This will make the code easier to maintain.

Bad Example: 

int connectionCount;  //number of connections

6 Naming Conventions

Naming conventions are largely based on those found in the Java Language Specification (pages 106-111).

6.1 Package Names

S)
Package names should be meaningful words or phrases that describe the abstraction of the package.  Use nouns for object abstractions and verbs for functional abstractions.  Package names should be without spaces, in mixed case, with the first letter lowercase, and the first letter of each subsequent word capitalized. Use the dot notation to provide fully qualified, unique names.  The first word should be “com”.  The second word should be the company name: “lante”, “ibm”, “microsoft”.  The third word should specify its layer: if (interface), domain, or util (utility). Remaining words should capture the subdomain, sub-subdomain, and package name.

Rationale:  Consistency with standard Java naming conventions.  Ease of deployment.

Examples: 

com.lante.domain

com.lante.gui

com.lante.util

6.2 Class Names

S)
Class names should be meaningful nouns or noun phrases that describe the abstraction of the class. Class names should be without spaces, in mixed case, with the first letter of each word capitalized.

Rationale:  Consistency with standard Java naming conventions.

Examples: 

String

BufferedInputStream

6.2.1 Exception Names

S)
Exception names should describe the specific error that has occurred or at least the method or object that failed.  Exception names should also be followed by the word Exception.

Rationale:  Consistency with standard Java naming conventions.

Example: 

ConnectionFailedException

6.2.2 Test Class Names

S)
The names of test classes used to unit test classes should consist of the word test followed by the name of the class to be tested.

Rationale:  Ease of mapping to the class tested.

Example: 

TestConnection tests Connection

6.2.3 Interface Names

S)
Developer-defined interface names should be meaningful nouns, noun phrases, or adjectives that describe the abstraction of the interface.  Interface names should be without spaces, in mixed case, with the letter of each word capitalized.

Rationale:  This convention enables one to differentiate interfaces and classes.

Example:  

Runnable

DataInput

6.3 Method Names

6.3.1 General Method Names

S)
Method names should be meaningful verbs or verb phrases that describe the functional abstraction of the method. Method names should be without spaces, in mixed case, with the first letter lowercase, and the first letter of each subsequent word capitalized.

Rationale:  Consistency with standard Java naming conventions.

Example:  openDataFile
6.3.2 Accessor Names

S)
Methods to get and set a property that may be thought of as a field F should be named getF and setF.

Rationale:  Consistency with standard Java naming conventions.  This also helps make the classes Java Beans compatible.

Example:  

getPriority

setPriority

6.3.3 Boolean Method Names

S)
Methods that return the results of a test of a Boolean condition T should be named isT, hasT, or canT.
Rationale:  Consistency with standard Java naming conventions.

Examples: 

Connection.isAvailable()

Router.hasPendingRequest()

java.io.File.canRead()
6.3.4 Conversion Method Names

S)
Name methods that convert an object to a particular format F toF.

Rationale:  Consistency with standard Java naming conventions.

Example:  toString
6.3.5 State Modifying Method Names

S)
Name methods that modify the state of an object to state S beS.

Rationale:  Consistent naming.

Examples:

beAvailable()

beUnavailable()
6.4 Field Names

S)
Field names should be meaningful noun or noun phrases, without spaces, with the first letter lowercase and the first letter of any subsequent words capitalized.  Where reasonable, they should describe the role that the field plays (e.g., Cell destination;).

Rationale:  Consistency with standard Java naming conventions.

Examples: 

aConnection

connections

shippingAddress

6.4.1 Constant (Final) Names

S)
The names of final fields should be meaningful noun or noun phrases with all letters capitalized and underscores between words.

Rationale:  Consistency with standard Java naming conventions.  This convention emphasizes and differentiates constants from variables.

Example:  MAXIMUM_NUMBER_OF_FILES
6.5 Local Variable and Parameter Names

S)
Local variable and parameter names should be short, yet meaningful, nouns or noun phrases. Name all parameters after the role that they play in the message.

Rationale:  Consistency with standard Java naming conventions.

Examples: 

billingAddress

newCommand

6.6 Array Names

S)
Place the square brackets on the class name rather than on the instance name.

Rationale:  This is much more intuitive.

Example: 

Type[] arrayName instead of Type arrayName[]

6.7 Miscellaneous

S)
Do not use abbreviations or acronyms unless they are extremely popular abbreviations in the project.

Rationale:  Abbreviations and acronyms make the code harder to understand.

Example: 
newCommand instead of cmd

S)
Document cases where the client ignores the return value.
Rationale:  This is typically an error; if not, make the intent clear.

S)
Use plural for collections and singular for individual objects.
Rationale:  This makes the names easier to understand.

Examples:
int FailedAttemptsNumber;   // number of failed attempts

Hashtable items; // collection of items
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� You do not need to document or obtain a waiver to use an exception that is included in this document.


� Native code is code that is written in a different language (usually assembler or C).


� Follow the guidelines of Design by Contract (DBC) or defensive programming when identifying and using assertions.


� McCabe's cyclometric complexity is a measurement of how complex an operation is.  It measures the number of independent basis paths through a module and therefore the number of test cases needed for branch coverage.  Although the basis for Structured Testing, it is much less important in the OO world because of the small average complexity of methods.  To learn more, visit http://www.scism.sbu.ac.uk/law/Section5/chap4/s5c4p3.html.


� Stereotypes are submetatypes (i.e., kinds) of classes.  The concept originally comes from Rebecca Wirfs-Brock (Responsibility-Driven Design) and is supported by both OML and UML.  The specific choices given are from OML.  For example, a Repository class would have the following stereotypes: model (it models a concept known to the customers) and structurer (it is a structure that organizes its component parts).  Many classes play multiple roles, so just pick the most important stereotypes.


� This document contained very little of value and was mostly written from a C perspective.
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