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1. Preface

1.1 Introduction

Coding standards are usually not well liked and can be met with some resistance.  However, when they are properly defined and enforced they can yield a number of benefits:
1) Standards can help reduce the cost of development.  Since code is easier to maintain and read, less time needs to be spent on these activities thereby decreasing the cost.

2) Standards can also help make code more homogeneous.  Developers usually dislike working with code written by others because of the various coding tendencies or the lack of any standards.  Homogenization helps reduce the difficulty of working with code developed.  Some developers who work with code from another developer will often spend time refactoring and reworking the code so that it fits to his/her own personal tastes.  Some code may be reworked over and over again by different developers wanting to make the code feel more familiar to them.  Having standards helps avoid this.
3) Standards can also help reduce the number of bugs and the bugs that do exist are easier to find in fix.  While the code will not be bug-free, it will help elevate a lot of issues.

The debate is not whether or not standards are useful.  It’s more about how they should be implemented, what standards should be in place, and how closely they must be followed. The purpose of this document is to layout the standards that should be used, however these are only suggestions.  Modifications will be made to this document to keep up with developer input as well as new technologies.

This document is based heavily on the code standards by Microsoft, Lance Hunt, and IDesign (see references).  Some text is taken word for word from these documents.
1.2 Document Breakdown

The standards are broken up into the following sections:

1. Naming Conventions
How to name classes, files, variables, namespaces, etc
2. Formatting Style

How to format code such as indention, spacing, bracketing, etc
3. Documenting Style

How to document and comment code
4. Code Construction
How to design and construct various aspects of code and best practices on how code should be structured
5. Projects and Files
How to construct projects and files
1.3 Document Conventions

Here is a list of some of the conventions used throughout this document:
Coloring & Emphasis:

Blue 

Text colored blue indicates a C# keyword or .NET type.

Bold

Text with additional emphasis to make it stand-out.

Emphasis Keywords:

Always 
Emphasizes this rule must be enforced. Deviating from the rule is generally not permitted.  In exceptional cases it may be necessary, but it must be clearly documented.  
Never

Emphasizes this action must not happen.

Avoid

Emphasizes that the action should be prevented, but
some exceptions may exist.

Try 
Emphasizes that the rule should be attempted whenever possible and appropriate.

Reason 
Explains the thoughts and purpose behind a rule or recommendation.

1.4 Terminology & Definitions

The following terminology is referenced throughout this document:

Access Modifier

C# keywords public, protected, internal, and private declare the allowed code accessibility of types and their members. Although default access modifiers vary, classes and most other members use the default of private Notable exceptions are interfaces and enums which default to public.

Camel Case

A word with the first letter lowercase, and the first letter of each subsequent word-part capitalized.

customerName

Common Type System

The .NET Framework common type system (CTS) defines how types are declared, used, and managed. All native C# types are based upon the CTS to ensure support for cross-language integration.

Identifier

A developer defined token used to uniquely name a declared object or object instance.

public class MyClassName
Pascal Case

A word with the first letter capitalized, and the first letter of each subsequent word-part capitalized.

CustomerName

2. Naming Conventions
2.1 General Guidelines

1. Always use Camel Case or Pascal Case names.

2. Avoid all capital or lower case names, single lower case words or letters are acceptable.

3. Avoid creating identifiers that vary only by capitalization.  This is required for CLS compliance since some languages are case insensitive.
4. Never use names that begin with a numeric character.

5. Try to use meaningful and specific names, better to be verbose, then terse.

6. Never use C# reserved words as names.  

(See http://msdn.microsoft.com/library/default.asp?url=/library/en-us/csref/html/vclrfcsharpkeywords_pg.asp for a complete list of reserved words)
7. Avoid naming conflicts with existing .Net Framework namespaces or types

8. Avoid redundant prefixes and suffixes.
9. Try not to include parent class names within a property name.
10. Try to prefix boolean variables and properties with “Can”, “Is”, or “Has”.
2.2 Abbreviations
1. Avoid using abbreviations unless the full name is excessive.

2. Avoid abbreviations longer than 5 characters

3. Try to use abbreviations that are widely known and accepted

4. Try to use uppercase for two letter abbreviations

5. Try to use Pascal Case for abbreviations longer than two letters
2.3 Special Names

1. Try to name the EventArgs of an event as “e” and the server as “sender” especially when working with the basic EventHandler.
public delegate void EventHandler(object sender, EventArgs e);

2. Try to name a general Exception as “ex” since the “e” parameter is routinely used for the EventArgs.

catch (Exception ex)
{
  …
}
2.4 Identifiers
	Identifier Name
	Naming convention

	Project File
	· Pascal Case

· Always match assembly name to root namespace

// Project Name

ININ.Web.UI.csproj

// AssemblyName

ININ.Web.UI.dll

// Namespace

namespace ININ.Web.UI.dll

	Source File
	· Pascal Case

· Always match file name to root namespace

// Filename

MyClass.cs

// Class in file

public class MyClass

	Resource or Embedded File
	· Pascal Case

· Try to use a name describing the file contents

	Namespace
	· Pascal Case

· Try to partially match the project and assembly name
· Use meaningful name such as company and product names

· Try to prefix all namespaces with the company name

· Append folder-name to namespace for source files within sub-folders.

namespace ININ.Web.UI.dll

	Class or Struct
	· Pascal Case

· Always use a noun or noun phrase for the name

· Try to use an appropriate class-suffix when sub-classing another type

private class MyClass
{…}

protected class MyAttribute : Attribute

{…}

public class MyClassCollection : CollectionBase

{…}

public struct MyStruct

{…}

	Interface
	· Pascal Case

· Always prefix with capital “I”

interface IMyInterface

	Generic Class
	· Always prefix with a capital “T” followed by a name for the template in pascal case
· The suffix “Type” should never be used as it should be reserved for dealing with the .Net type Type
// Good
public class LinkedList<TKey, TData>

// Bad
public class LinkedList<KeyType, DataType>

	Method
	· Pascal Case

· Try to use a Verb or Verb-Object pair for the name.

· Try to describe the return value in the name

· Try to append “Async” on methods that use an asynchronous pattern

private void Execute()

{…}

protected string GetOrders()

{…} 

protected void GetOrdersAsync()

{…}

	Property
	· Pascal Case

· Name should represent the entity that it returns

· Never prefix names with “Get” or “Set”

public string Name
{


get

{…}


set

{…}

}

	Field or Constant
	· Pascal Case

· Always prefix any non public item with “m_” that does not have a corresponding Property

Reason: The CLR specification insists that names not differ by merely letter casing.  Some languages are case-insensitive.  “_” could be used, but “m_” is preferred because names should start with alphabetic characters.

· Avoid using public fields, instead use a Property

private string m_Name;
private int m_ID;

protected ArrayList m_MyArrayList;

	Enum
	· Pascal Case (both the Type itself and the Options)

· Use FlagsAttribute to bit-mask multiple options

· Try declare a value for 0 for options that are assigned values

· Try to use singular names

public enum Directions

{


North,



South,


East,


West
}

	Delegate or Event
	· Pascal Case

· Try to use a Verb or Object-Verb pair for the name.

public event EventHandler LoadPlugin;

	Variable (inline)
	· Camel Case

· Avoid using single characters like “x” or “y” except in loops

· Avoid enumerating variable names like text1, text2, etc

· Declare the variable as close as possible to its first use

int count; 

string myString = String.Empty;

	Parameter
	· Camel Case

public void Execute (string commandText)
{…} 

	Attribute
	· Pascal Case

· Always suffix with “Attribute”

public class MyAttribute : Attribute

	Exception
	· Pascal Case

· Always suffix with “Exception”

public class MyException : Exception


3. Formatting Style

3.1 General
1. Always declare each variable independently, not in the same statement.
// Bad

int foo, bar;

// Good

int foo;

int bar;
2. Always mimic the code layout of a regular method when using an anonymous method.

// Bad

MyDelegate myDelegate = delegate(string name) {MessageBox.Show(name)};

// Good

MyDelegate myDelegate = delegate(string name)
 


{
 



MessageBox.Show(name)
 


};
3. Try to not exceed a line length of 80 characters.  This is to reduce horizontal scrolling
3.2 Bracing
1. Always place curly braces ({ and }) on a new line.

2. Always use curly braces ({ and }) in conditional statements.
3. Always recursively indent all code blocks contained within braces.
// Bad

if (blah())


if (foo())



DoSomething();
// Good

if (blah())

{


if (foo())

{


DoSomething();


}

}
3.3 Spacing

1. Always use a Tab & Indention size of 4.
Reason:  This is always heavily debated.  We chose to use tabs because that is the default of Visual Studio and it allows for less typing in general.  The main argument against using tabs is that code may look different depending on the viewer.  However if the viewer always has tab size set to 4, then this is a non-issue.

2. Try to use white space (CR/LF, Tabs, etc) liberally to separate and organize code.
3. Try to use a space before an opening parenthesis “(“ in a flow control statement.

if (isValid) 

{ 

while (isValid) 

{ 


foreach (object o in list) 


{ 


} 

}

}

4. Avoid using a space before an opening parenthesis “(“ in a function call.

//Bad 

CreateFoo ();

//Good 

CreateFoo();

5. Avoid using spaces inside brackets.

//Bad 

x = array[ index ];

//Good 

x = array[index];

6. Try to use a space before and after comparison operators.

if (x == y)
{
… 

}

7. Try to use a space to separate the sections of a for statement.

for (int i=0; i < list.Count; i++)

{ 

… 

}

8. Try to use a space after a comma in any statement

MyMethod(a, b, c);
3.4 Using Statements
1. Always place namespace “using” statements together at the top of file. 
2. Try to order “using” statements in alphabetical order.

3. Try to group .Net namespaces above custom namespaces.
using System;

using System.Collections;

using System.Web;

using System.Web.UI;

using ININ.Interop.TraceLib;

using ININ.Web;
3.5 Regions
1. Try to segregate interface implementation by using #region statements.
2. Try to segregate logical code areas by using #region statements.

3. Try to put the region name after both the #region and #endregion statements

#region IEnumerable

…

#endregion IEnumerable
3.6 Attributes
1. Avoid declaring multiple attribute declarations within a single line. Instead stack each attribute as a separate declaration.
2. Try to place attribute declarations on a separate line for Assemblies, Types, Methods, and Members.

3. Try to place attribute declarations in line for parameters.
3.7 Identifier Layout

1. Try to group internal class implementation by type in the following order:
a. Nested Enums, Structs, and Classes
b. Member variables

c. Properties

d. Constructors & Finalizers
e. Methods
2. Try to sequence declarations within type groups based upon access modifier and visibility:
a. Private
b. Protected
c. Internal

d. Protected Internal

e. Public
4. Documenting Style

4.1 General Commenting
1. Always write comments in U.S. English.

2. Try to use // or ///, Avoid /* … */.

Reason: using /* … */ makes the code inconsistent with other commenting types and makes it harder to uncomment single statements
3. Try to leave a single space after // or ///.

//Bad

// Good

4. Avoid “flowerbox” general comment blocks; you may “flowerbox” xml comments.
5. Avoid placing comments on the same line as the code.  Try to place comments on separate lines.
// Bad
MyMethod(); // Call method

// Good

// Call method

MyMethod();
6. Always use inline-comments to explain assumptions, known issues, and algorithm insights.

7. Never use inline-comments to explain obvious code. Well written code is self documenting.
8. Always include Task-List keyword flags to enable comment-filtering.  
Be sure to use a space after the Task-List keyword before writing the comment
Task-List keywords:

1. TODO:

2. UNDONE:

3. HACK:

// TODO: Write database command

// UNDONE: Removed code due to errors
// HACK: Temporary fix until the complete implementation is complete

9. Always insert inline-comments for “Bad Code” to say using the TODO: Task-list keyword along with a message to fix the code.
4.2 Xml Commenting

See http://msdn.microsoft.com/library/default.asp?url=/library/en-us/csref/html/vcorixmldocumentation.asp for how to use xml commenting.  This link also has a reference to all tags that can be used within the comments.

1. Try to use GhostDoc to do all of the xml commenting for you.  This will help enforce consistent comments and will help to insure that all the necessary tags for parameters, return values, etc are in place.  Feel free to elaborate on any comments automatically generated by GhostDoc.
2. Always apply C# comment-blocks (///) to all public, protected, internal, and internal protected declarations.  This includes all non private fields, properties, events, methods, etc.
3. Never “flowerbox” xml comments.  
4. Always include the <summary> tag on all xml comments.
5. Always use <param>, <returns>, and <exception> tags where applicable.
6. Try to use <see cref=”” /> and <seeAlso cref=”” /> where possible.
7. Always prefix the <code> comment with the language the code sample is in, if applicable.
8. Always add CDATA tags to comments containing code and other embedded markup in order to avoid encoding issues.
/// <summary>

/// Class description.

/// </summary> 
/// <example>

/// C#

/// <code><![CDATA[

/// …

/// ]]></code>

/// </example>

5. Code Construction
5.1 General

1. Try to avoid deprecated methods.

2. Try to use Visual Studio code snippets to save time and help keep code consistent.

3. Never omit access modifiers. Explicitly declare all identifiers with the appropriate access modifier instead of allowing the default.

// Bad

void WriteLine(string line);
// Good

private void WriteLine(string line);
4. Try to factor classes with unsafe code blocks into separate assemblies.
5. Always have a default case in a switch statement.

6. Never use goto unless in a switch statement fall-through.

7. Avoid explicit code exclusion of method calls (#if and #endif).  Use conditional methods instead.

public class MyClass

{

[Conditional(“MySpecialCondition”)]

public void MyMethod()

{

}

}
5.2 Localization

1. Never hardcode strings that are presented to users.  Instead embed these into resource files.

2. Always set localization to true for all web and windows forms.
5.3 Variables and Types
1. Try to initialize variables where you call them.

// Bad 

string name; 

// Good 

string name = String.Empty;
2. Try to use the simplest data type required.  For instance, only an int instead of a long unless you know you will need to store 64bit values

3. Always use the C# data type aliases and not the .Net common type system (CTS)

short NOT System.Int16

int NOT System.Int32

long NOT System.Int64

string NOT System.String

4. Avoid specifying a type for an enum.  Use the default int.

5. Avoid declaring inline literals.  Instead use Constants or Resources.

6. Try to only declare const for simple types

7. Try to only declare readonly or static readonly for complex types.

8. Avoid direct casts of variables.  Use “as” operator and check for null.

// Bad 

Stream stream = (Stream)myStream; 

// Good 

Stream stream = myStream as Stream; 

if (stream != null) 

{ 

… 

} 

9. Always use the C# Generics collection types over standard or strong- typed collections.
10. Avoid boxing and unboxing value types.
5.4 Strings
1. Try to use the “@” prefix for string literals instead of just escaped strings
// Bad 

string path = “C:\\Windows”;
// Good 

string path = @“C:\Windows”;
2. Always use String.Empty instead of “”.

// Bad 

string myString = “”;
// Good 

string myString = String.Empty

3. Never compare strings to String.Empty or “” to check for empty strings.  Instead compare by length.
// Bad 

bool isEmpty = (myString == String.Empty);
// Good 

bool isEmpty = (myString.Length == 0);

4. Try to use String.Format or StringBuilder over string concatenation.
5. Avoid hidden string allocations within a loop. Use String.Compare() instead

// Bad 

for (int i=0; i < list.Count; i++)

{ 

if (list [i].Name.ToLower() == name) 

{


…

}

}
// Good 

for (int i=0; I < list.Count; i++)

{ 

if (String.Compare(list[i].Name, name, true) == 0) 

{


…

}

}
5.5 Flow Control
1. Never use the ternary conditional operator for any non-trivial conditions. Avoid complex or compound ternary operations.

int result = (isValid) 9 : 4;
2. Avoid evaluating Boolean conditions against true or false.
// Bad 

if (isValid == true)
// Good 

if (isValid)
3. Avoid compound conditional expressions. Use Boolean variables to split parts into multiple manageable expressions. 
// Bad 

if (((value > m_HighScore) && (value != m_HighScore)) && (value < m_MaxScore))
// Good 

isHighScore = (value > m_HighScore);

isTiedHigh = (value == m_HighScore);
isValid = (value < m_MaxScore);
if ((isHighScore && ! isTiedHigh) && isValid)
5.6 Exception Handling
1. Never use try/catch blocks for flow control.

2. Avoid nesting a try/catch block inside a catch block.

3. Never declare an empty catch block where the exception is not re-throw.

4. Always use validation to avoid exceptions where applicable.

// Bad 

try
{ 

conn.Close();
}
// Good 

if (conn.State != ConnectionState.Closed)

{ 

conn.Close();
}
5. Always omit the exception argument when re-throwing an exception so that the original call stack is preserved.

// Bad 

catch (Exception ex)

{ 

Log(ex); 

throw ex;

}
// Good 

catch (Exception ex)

{ 

Log(ex); 

throw;
}
6. Always pass the innerException when throwing a new Exception in order to maintain the exception tree & inner call stack.
7. Never use the finally block to do anything except release resources from a try statement.

8. Avoid defining custom exceptions.  Try to always use an existing exception class instead.
9. Always derive custom exceptions from Exception not ApplicationException.
10. Always override the ToString() method and String implicit operator in custom exceptions to provide for serialization.

11. Always implement the Exception Constructor Pattern in custom exceptions.
public MyException ();
public MyException (string message);
public MyException (string message, Exception innerException);

5.7 Events, Delegates, & Threading

1. Always check Event & Delegate instances for null before invoking.

// Bad 

EventFired(this, new System.EventArgs());
// Good 

if (EventFired != null) 

{ 

EventFired(this, new System.EventArgs());
}

2. Try to wrap delegate or event invoking in a protected virtual method to enable derived classes to be able to predictably work with the invoke call

protected virtual OnEventFired()
{


EventHandler handler = EventFired;
if (handler != null) 
{ 



handler(this, new System.EventArgs());
}

}

3. Try to use the default EventHandler and EventArgs for most simple events.

4. Always derive a custom EventArgs class to provide additional data.

5. Try to use the existing CancelEventArgs class to allow the event subscriber to control events.

6. Always use the “lock” keyword instead of the Monitor type.

7. Never lock on a non-private or non-private static object.

// Bad 

lock(this);
8. Avoid locking on a Type.

// Bad 

lock(typeof(MyClass));
9. Avoid locking on the current object instance.
// Bad 

lock(this);
10. Try to name all threads.  This name is traced in the debugger making debug sessions more productive.

Thread currentThread = Thread.CurrentThread; 

string threadName = “Main UI Thread”; 

currentThread.Name = threadName;

11. Never call Thread.Join() without checking that you are not joining to your own thread.

void WaitForThreadToDie(Thread thread)

{

Debug.Assert(Thread.CurrentThread.GetHashCode() !=
thread.GetHashCode());

thread.Join();

}
5.8 Asynchronous Patterns

1. Always implement event-based asynchronous patterns where possible. See http://msdn2.microsoft.com/en-us/library/hkasytyf(en-US,VS.80).aspx
5.9 Interfaces

1. Always prefer interfaces over abstract classes.

2. Try to offer an interface with all abstract classes.
3. Never assume a type supports an interface.  Always query for the interface first.

IMyInterface myInterface = o as IMyInterface;

if (o != null)

{


…

}
5.10 Data Access

1. Always use System.Transactions for all database transactions. 
// Create new transaction scope

using (TransactionScope scope = new TransactionScope())

{


…




transactionScope.Complete();

}

2. Never put any code after the Complete() method is called inside a transaction scope.
3. Try to use transaction isolation level set to Serializable (the default).
4. Always use parameterized queries when running queries that are dynamically generated to avoid SQL injection attacks.

5.11 Tracing

1. Always trace out as much information as you can for better debugging.  Try to use your best judgment on what trace level to use.

2. Always use ININ.Logging for tracing.
ININ.Logging.Trace.TraceNote(m_TraceTopic, m_Message);

3. Try to precede a trace message with information about the file and method that made the call using the format File.Method : Message. (MethodTrace does this for you.)
ININ.Logging.Trace.TraceNote(m_TraceTopic, "MyFile.MyMethod : {0}.”, m_Message);
4. Try to use MethodTrace or ScopeTrace liberally to provide well structured trace logs.

using (ININ.Logging.MethodTrace methodTrace = new ININ.Logging.MethodTrace(m_TraceTopic, "MyFile.MyMethod"))

{
…

}

5. Try to trace out all exceptions that are caught.  Using ex.ToString() will trace out the call stack.

catch (Exception ex)

{

methodTrace.TraceException(ex);

throw;

}

5.12 Object Design

1. Always declare types explicitly within a namespace. Do not use the default “{global}” namespace.

2. Avoid using the “new” keyword to hide members of a derived type.

3. Never use the “base” keyword except when invoking a base class constructor or base implementation within an override.

4. Never mark abstract classes as sealed.

5. Always mark a class with all static methods and properties as static.
6. Always override the Equality Operator (==) when overriding the Equals() method.

7. Always override the String Implicit Operator when overriding the ToString() method.

8. Always call Close() or Dispose() on classes that offer it.

9. Try to wrap instantiation of IDisposable objects in a “using“ statement to ensure that Dispose() is automatically called.

using(SqlConnection conn = new SqlConnection(m_Connection))

{


… 

}

10. Always implement the IDisposable interface and pattern on classes referencing external resources.
11. Never implementing a Finalizer as a method.  Always use the C# destructor syntax.

// Bad 

void Finalize() 

{

…

}

// Good 

~MyClass

{

…

}
12. Always prefer delegation over inheritance.
13. Try to mark members as virtual if they are designed and tested for extensibility.
5.13 ASP.Net and Web Services

1. Avoid pulling code in aspx files.  All code should be in the code-beside partial class.
2. Avoid setting the Auto-Postback property of server controls in ASP.Net to true.

3. Always check a session variable for null before attempting to access it.

4. Always wrap a session variable in a local property that the page uses to access it.

public class Calculator : WebService

{

private int Memory

{

 
get

 
{



int memory = 0;



object state = Session[“Memory”];



if (state != null)



{




memory = (int)state;



}



return memory;

 
}

 
set

 
{




Session[“Memory”] = value;
 
}

}

[WebMethod(EnableSession=true, Description=””)]
public void MemoryReset()

{


Memory = 0;

}

}

5. Always provide a namespace and description for web services.

[WebService(Namespace="http://www.inin.com/MyService", Description="My Service.")]


public class MyService : System.Web.Services.WebService

{

…

}

6. Always provide a description for web methods.

[WebMethod(Description="My Method.")]


public void MyMethod()

{

…

}

5.14 System.ComponentModel.BackgroundWorker

1. Always check for BackgroundWorker.CancellationPending in your DoWork event handler:
private void BackgroundWorker_DoWork (
object sender, 
DoWorkEventArgs e)

{

      BackgroundWorker worker = (BackgroundWorker) sender;

      while (true)

      {

            if (worker.CancellationPending)

            {

                  e.Cancel = true;

                  return;

            }

            Console.WriteLine("Hello World");

      }

}

2. Always call CancelAsync and Application.DoEvents before calling RunWorkerAsync.  If the background thread is already running it will be cancelled, and if not then it does no harm. DoEvents lets the BackgroundWorker_Completed event be fired.  The background worker is not considered finished until this happens.

myBackgroundWorker.CancelAsync();

Application.DoEvents();

myBackgroundWorker.RunWorkerAsync();

3. Always call CancelAsync before the components are disposed to avoid trying to cancel the BackgroundWorker after it is disposed. If CancelAsnyc in not called then the background process will continue to run long after the BackgroundWorker has been disposed.
protected override void Dispose(bool disposing)

{

      if (disposing)

      {

            // Cancel worker before disposing
            m_SummaryBackgroundWorker.CancelAsync();

            if (components != null)

            {

                  components.Dispose();

            }

      }

      base.Dispose(disposing);

}

6. Projects and Files
6.1 General

1. Try to eliminate all compiler warnings.

2. Never declare more than 1 namespace per file.

3. Avoid putting multiple classes in a single file.
4. Try to create a directory for every namespace, except the company identifier.
namespace ININ.MyProject.TestSuite

// Use MyProject/TestSuite as the path
5. Try to place a copyright notice at the top of every file.  To avoid errors in the doc comment builds, you should not use the /// notation, however do use xml that makes replacement and searching easier.  The exact format of the copyright message may vary between projects.
// <copyright file="MyPage.cs" company="Interactive Intelligence">
// 
Copyright (c) Interactive Intelligence.  All rights reserved.
// </copyright>

6. Never allow cyclic references between assemblies.
7. Always place the static void Main method in a separate file called Program.cs.
8. Always declare the static void Main method with either the [STAThread] or [MTAThread] attribute.
6.2 AssemblyInfo
1. Never put any logic inside the AssemblyInfo.cs file.

2. Never put any assembly attributes in any file besides the AssemblyInfo.cs file.
3. Always set ComVisibleAttribute to false for all assemblies. Afterwards, selectively enable the ComVisibleAttribute for individual classes as needed.
[assembly: System.ComVisible(false)]

[System.ComVisible(true)]

public MyClass

{

…

}

4. Always populate all assembly attributes in the AssemblyInfo.cs file.

using System.Reflection;

using System.Runtime.InteropServices;

using System.Runtime.InteropServices;
// General Information about an assembly is controlled through the following

// set of attributes. Change these attribute values to modify the information

// associated with an assembly.

[assembly: AssemblyTitle("")]

[assembly: AssemblyDescription("")]

[assembly: AssemblyConfiguration("")]

[assembly: AssemblyCompany("Interactive Intelligence, Inc.")]

[assembly: AssemblyProduct("")]

[assembly: AssemblyCopyright("Copyright © 2005")]

[assembly: AssemblyTrademark("")]

[assembly: AssemblyCulture("")]

[assembly: System.CLSCompliant(true)]

// Setting ComVisible to false makes the types in this assembly not visible 

// to COM components.  If you need to access a type in this assembly from 

// COM, set the ComVisible attribute to true on that type. 

[assembly: ComVisible(false)]

// Version information for an assembly consists of the following four values:

//

//      Major Version

//      Minor Version 

//      Build Number

//      Revision 

[assembly: AssemblyVersion("1.0.0.0")]

[assembly: AssemblyFileVersion ("1.0.0.0")]
Appendix A - Quick Reference
	Naming

	Identifier

Casing

Notes

Project File

Pascal

Try to match assembly and namespace

Source File

Pascal

Try to match contained class or object

Resource or Embedded File
Pascal

Try to use a name describing the file contents
Namespace

Pascal

Try to match Project/Assembly name

Class or Struct

Pascal

Try to add suffix of subclass

Interface
Pascal

Always prefix with capital I
Generic Class

Pascal

Always prefix with a capital “T” followed by a name for the template in pascal case
Method

Pascal

Try to use Verb or Verb-Object pair

Try to append “Async” on methods that use an asynchronous pattern

Property

Pascal

never prefix with Get or Set
Field or Constant

Pascal

Always prefix any non public item with “m_” that does not have a corresponding Property

Avoid using public fields, instead use a Property

Enum

Pascal

Always use Pascal case for Enum and Options

Delegate or Event

Pascal

Try to use Verb or Object-Verb pair

Variable

Camel

Avoid single-character names

Parameter

Camel

Attribute

Pascal

Always add Attribute as suffix

Exception

Pascal

Always add Exception as suffix




	Formatting

	Code

Style

Lines

Try to not exceed a line length of 80 characters
Curly Braces

Always use braces when optional

Always place braces on a separate line

Spacing

Always use tabs with size of 4
Using Statement

Always place at top of file

Try to order alphabetically with .Net namespaces above custom namespaces

Regions

Try to segregate interface implementation and other logical code areas with #region statements
Try to put the region name on #region & #endregion 

Attributes

Avoid declaring multiple attributes on a single line
Variables

Always use only 1 variable per declaration




	Documenting

	Code

Style

General Comment

Always use // or ///, avoid /* … */

Try to leave a single space after // or ///
Task List Comment

Try to make use of the task list comments “TODO:” “UNDONE:” and “HACK:”

Xml Comment

Try to use GhostDoc to do all xml commenting

Always apply to all non-private declarations

Always use CDATA tags in comments containing code




	Code Construction

	Code

Style

Access Modifers

Never omit
Localization

Never hardcode strings that are presented to users
Always set localization to true in a web or win form
Enums

Avoid changing default Type

Native Data Types

Always use built-in C# data types vs. CTS types

Generics

Always use Generic Types over strong-typed classes

Strings

Try to use the “@” prefix for string
Always use String.Empty instead of “”.

Always compare strings by length not to String.Empty

Try to use String.Format or StringBuilder, not concatenation
Ternary conditions

Avoid complex conditions

Conditionals

Avoid evaluating boolean conditions against true or false
Exceptions

Never use exceptions for flow control

Always use “throw“, never “throw ex“ when re-throwing

Try to use validation to avoid exceptions

Events

Always check for null before invoking

Locking

Always use lock(), not Monitor.Enter()

Never lock on an object type of this

Never lock non-private objects

Threads

Try to name all threads
Interfaces

Always prefer interfaces over abstract classes

Try to offer an interface with all abstract classes
Transactions

Always use System.Transactions

Never put any code after the Complete() method is called

Try to use isolation level set to Serializable
Tracing

Always use I3TraceLib
Try to follow the format File.Method : Message
Try to use ScopeTrace liberally
Dispose() & Close()

Always invoke if offered

Finalizers

Always use the built in c# destructor, not Finalize()
ASP.Net & Web Services

Avoid putting code in aspx files
Always check if a session variable is null
Always wrap a session variable in a local property
Always give a description for a web service or method



	Projects & Files

	Code

Style

Project

Try to create a directory for every namespace
Compiler Warnings

Try to eliminate all

Code File

Never declare more than 1 namespace per file

Avoid putting multiple classes in a file

Try to place a copyright notice at the top of every file

AssemblyInfo.cs

Never add any application logic
Always populate all assembly attributes




Appendix B - Change Log and Contributors
Contributors

	Contributor
	Area

	Dan Rigsby
	Original design, first draft

	
	


Change Log

	Date:  01/14/2006
	Version:  0.01
	Section(s):  

	Change Summary:  

· First draft



	Date:  01/20/2006
	Version:  0.02
	Section(s):  

	Change Summary:  

· Added comments on parameterized queries

· Added comments to use snippets where available

· Fixed naming of delegates and events from “Verb-Object” to “Object-Verb”

· Added comments about asynchronous programming


	Date:  07/16/2006
	Version:  0.03
	Section(s):  

	Change Summary:  

· Changed the naming of generic templates.


	Date:  09/19/2007
	Version:  1.0
	Section(s):  

	Change Summary:  

· Changed the naming of generic templates.


	Date:  09/19/2007
	Version:  1.1
	Section(s):  

	Change Summary:  

· Added Backgrounworker standards

· Fixed some typos throughout the document 



Appendix C - Resources

Akadia Naming Conventions for .NET

http://www.akadia.com/services/naming_conventions.html
Brad Abrams - Microsoft Internal Coding Guidelines

http://blogs.msdn.com/brada/articles/361363.aspx
GhostDoc

http://www.roland-weigelt.de/ghostdoc/
IDesign - C# Coding Standards

http://www.idesign.net/idesign/download/IDesign%20CSharp%20Coding%20Standard.zip
Irritated Vowel - .NET Programming Standards and Naming Conventions

http://www.irritatedvowel.com/Programming/Standards.aspx
Lance Hunt - C# Coding Standards

http://weblogs.asp.net/lhunt/archive/2004/08/17/CSharpCodingStandardsv113.aspx
Microsoft - Design Guidelines for Class Library Developers

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/cpgenref/html/cpconNETFrameworkDesignGuidelines.asp
Microsoft - Designing .NET Class Libraries

http://msdn.microsoft.com/netframework/programming/classlibraries/
Microsoft - FxCop Rules

http://www.gotdotnet.com/team/libraries/FxCopRules/default.aspx
Microsoft - Visual Studio Coding Techniques and Programming Practices

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/vsent7/html/vxconcodingtechniquesprogrammingpractices.asp
Microsoft - Xml Documentation

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/csref/html/vcorixmldocumentation.asp
Phillips Medical Systems - Coding Standard C# http://www.tiobe.com/standards/gemrcsharpcs.pdf
SharpDevelop - C# Coding Style Guide

http://www.icsharpcode.net/TechNotes/SharpDevelopCodingStyle03.pdf
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