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1. Preface

This document defines the coding conventions used when programming Microsoft C# in Wallac. It is based upon the Idesign’s C# Coding Standard, written by Juval Lowy (see www.idesign.net).
NOTE! 
These conventions and guidelines must be followed during all program development phases - even when just creating a quick demo or test bench since this new code may (and will very likely) be needed in “real” projects too!

1.1 Definitions, acronyms and abbreviation

ATL 

Active Template Library

COM

Component Object Model

MSDN

Microsoft Developer Network

1.2 References

This document is partially based on following sources:




	Author
	Title, publisher

	Juval Lowy
	IDesign, www.idesign.net

	Juval Lowy
	Programming .NET Components 2nd Edition ISBN: 0596007620

	Juval Lowy
	The Advanced .NET Master Class (www.idesign.net)

	IDesign
	The IDesign Code Library (www.idesign.net)

	
	


Primary references:

[SDG-Win32]
Windows Software Development Guideline

[SDG-VSS]
Visual SourceSafe Usage Guideline

[SDG-C#]
This document

[1]
Programming .NET Components 2nd Edition ISBN: 0596007620
2. About applying this guideline
A style guide is about consistency. Consistency with this style guide is important. Consistency within a project is more important. Consistency within one module or function is most important.

But most importantly: know when to be inconsistent – sometimes the style guide just doesn't apply. When in doubt, use your best judgment. Look at other examples and decide what looks best. And don't hesitate to ask!

Two good reasons to break a particular rule:

(1) When applying the rule would make the code less readable, even for someone who is used to reading code that follows the rules.

(2) To be consistent with surrounding code that also breaks it (maybe for historic reasons) -- although this is also an opportunity to clean up someone else's mess (in true XP style).

3. Basic source file format

1. All C# source code files must be formatted according to the following example:

// --------------------------------------------------------------------------

// Long_name_for_project_or_component

// --------------------------------------------------------------------------

//

// One_line_file_description

//

// Multiple_line_comment_that_can_be_used_to_further_describe_file_contents

//

// Copyright © 2005 PerkinElmer, Wallac Oy

// Microsoft Visual C#.NET 2005
//

// $Header: $

// Created: Create_date Who_created

//

// --------------------------------------------------------------------------

// $Nokeywords: $
using System;

using . . .

namespace PKI.<FamilyName>.<ProductName> {

    class CMyClass {

        int m_dayOfWeek = 5;

        . . . 
        // ----------------------------------------------------------------------

        // Private methods

        // ----------------------------------------------------------------------

        . . .

        // ----------------------------------------------------------------------

        // Protected methods

        // ----------------------------------------------------------------------

        . . .

        // ----------------------------------------------------------------------

        // Public methods

        // ----------------------------------------------------------------------

    }
}
2. Keep the private fields at the top of the class (preferably inside their own #region)

3. Nested classes should go at the top of the class

4. Naming conventions and style
4.1 Naming

1. Use CapWords casing for type and method names:

public class CSomeClass {

    public int SomeMethod()

    {...}

}

1. Use UPPER_CASE casing for constants, words separated with underscore:

public class CSomeClass {

    const int DEFAULT_SIZE = 100;

    public int SomeMethod1()

    {...}

}

1. Use mixedCase casing for local variable names and method arguments:

public int SomeMethod(int someNumber) {
    int number;
}
1. Prefix interface names with upper case I:
interface IMyInterface

{...}
1. Prefix control names with lower case ctl.
1. Prefix class names with upper case C:

public class CSomeClass {

    public int SomeMethod1()

    {...}

}
1. Prefix private member variables with m_. Use mixedCase casing for the rest of a member variable following the m_.

int m_someNumber;

1. Suffix custom attribute classes with Attribute

1. Suffix custom exception classes with Exception

1. Name methods using verb-object pair, such as ShowDialog().
1. Methods with return values should have a name describing the value returned, such as GetObjectState() .

1. Use descriptive variable names.
a) Avoid single character variable names, such as i or t. Use index or temp instead. i and j are allowed in loops.

b) Avoid using Hungarian notation.
c) Avoid abbreviating words (such as num instead of number)

1. Always use C# predefined types rather than the aliases in the System namespace, except when size really matters. For example:

object NOT Object

string NOT String

int    NOT Int32

1. With generics, use capital letter for types. Reserve suffixing Type when dealing with .NET type Type.

// Correct:

public class CLinkedList<K, T>

{...}

// Avoid:

public class CLinkedList<KeyType, DataType>

{...}

1. For namespace use the following format: PKI.FamilyName.ProductName.  
Example: PKI.SG.WebDataSearch
4.2 Coding style

1. Avoid fully qualified type names. Use the using statement instead.

2. Avoid putting a using statement inside the namespace.

3. Group all framework namespaces together and put custom or third-party namespaces underneath.

using System;

using System.Collections.Specialized;

using System.ComponentModel;

using PKI;

using MyControls;

4. Use delegate interface instead of delegate instantiation.
delegate void SomeDelegate();

public void SomeMethod()

{...}

SomeDelegate someDelegate = SomeMethod;
5. Maintain strict indentation. Do not use tabs or non-standard indentation, such as one space. Recommended value is four spaces.

6. All member variables should be declared at the top, with one line separating them from the properties or methods.

public class CSomeClass {
    int m_someNumber;

    string m_someString;

    public int SomeMethod1(int someNumber) {

    }

    public int SomeMethod2(){

    }

}

7. Declare local variables as close as possible to its first use.

8. A file name should reflect the class it contains, without the “C” prefix.

9. When using partial types and allocating a part per file, name each file after the logical part it plays:

// In MyClass.cs

public partial class CMyClass

{...}

// In MyClass.Designers.cs

public partial class CMyClass

10. Always place an open curly brace ( { } on the same line.
11. With anonymous methods, mimic the code layout of a regular method, aligned with the anonymous delegate declaration.

delegate void SomeDelegate(string someString); 

//Correct:

public void InvokeMethod() {

    SomeDelegate someDelegate = delegate(string name) {

                                    MessageBOX.Show(name);

                                }

    someDelegate("Correct"); 

}

//Avoid

public void InvokeMethod() {

    SomeDelegate someDelegate = delegate (string name) {MessageBox.Show(name);}

    someDelegate("Juval");

}

12. Use empty parentheses on parameterless anonymous methods. Omit the parentheses only if the anonymous method could have been used on any delegate:

delegate void SomeDelegate(); 

//Correct

SomeDelegate someDelegatel = delegate() {

                                 MessageBox.Show("Hello");

                             }

//Avoid

SomeDelegate someDelegatel = delegate {

                                 MessageBox.Show("Hello");

                             }
4.3 Commenting
1. Indent comment at the same level indentation as the code you are documenting.

1. Use block comments describing what the code does, instead of how it does. Avoid comments that explain the obvious.

1. Use the .NET standard xml comment features as much as possible.

1. All comments should pass spell checking. Misspelled comments indicate sloppy development.

4.3.1 Module header template
All C# project files must have the following header:

// --------------------------------------------------------------------------

// Long_name_for_project_or_component

// --------------------------------------------------------------------------

//

// One_line_file_description

//

// Multiple_line_comment_that_can_be_used_to_further_describe_file_contents

//

// Copyright © 2005 PerkinElmer, Wallac Oy

// Microsoft Visual C#.NET 2005

//

// $Header: $

// Created: Create_date Who_created

//

// --------------------------------------------------------------------------

// $Nokeywords: $

4.4 Whitespace in expressions and statements

4.4.1.1 Things to avoid
Do not use whitespace in following places:

Immediately inside parentheses, brackets or braces, as in:

mnuMain.MenuItems.AddRange( new MenuItem[ ] { mnuFile, mnuHelp } ); 

Always write this as

mnuMain.MenuItems.AddRange(new MenuItem[] {mnuFile, mnuHelp});
Immediately before a comma, semicolon, or colon, as in:

DoSomething(a , b , c);  

Always write this as

DoSomething(a, b, c);
Immediately before the open parenthesis that starts the argument list of a function call, as in
DoSomething (a, b, c);

Always write this as

DoSomething(a, b, c);
Immediately before the open parenthesis that starts an indexing, as in: 
myArray [2] = Licenses [i];
Always write this as 
myArray[2] = Licenses[i];
4.4.1.2 Other recommendations

Always surround these binary operators with a single space on either side: assignment (=), comparisons (==, <, >, !=, <>, <=, >=, in, not in, is, is not), Booleans (and, or, not).

Use your better judgment for the insertion of spaces around arithmetic operators. Always be consistent about whitespace on either side of a binary operator. Some examples:

i = i+1

submitted = submitted + 1

x = x*2 - 1

hypot2 = x*x + y*y

c = (a+b) * (a-b)

c = (a + b) * (a - b)

Compound statements (multiple statements on the same line) are generally discouraged.

Avoid: 

if(user == "admin") GrantAccess();
Correct: 
if(user == "admin") {
    GrantAccess();
}
Avoid: 

DoOne(); DoTwo(); DoThree();
Correct: 
DoOne();
DoTwo();
DoThree();
5. Coding practices
1. Avoid putting multiple classes in a single file.

2. A single file should contribute types to a single namespace only. Avoid having multiple namespaces in the same file.
3. Try to keep files, methods and lines reasonably sized.
4. Do not manually edit any machine-generated code.

a) If modifying machine generated code, modify the format and style to match this coding standard.

b) Use partial classes whenever possible to factor out the maintained portions.
5. With the exception of zero and one, never hard-code a numeric value; always declare a constant instead.
6. Avoid using const on read-only variables. For that, use the readonly directive.

public class CMyClass {

    private const int DAYS_IN_WEEK = 7; 

    private readonly int m_number; 

    public CMyClass(int someValue) {

        m_number = someValue;

    }

}

7. Every line of code should be walked through in a "white box" testing manner.
8. Catch only exceptions for which you have explicit handling.
9. In a catch statement that throws an exception, always throw the original exception (or another exception constructed from the original exception) to maintain the stack location of the original error:
catch(Exception exception) {


MessageBox.Show(exception.Message); 


throw; //Same as throw exception;

}

10. Avoid error code as method return values.

11. Avoid defining custom exception classes when ready-made will do.
12. When defining custom exceptions:

a) Derive the custom exception from Exception.

b) Provide custom serialization.

13. Avoid multiple Main() methods in a single assembly.

14. Make only the most necessary types public, mark others as internal.

15. Avoid friend assemblies, as they increase inter-assembly coupling.

16. Avoid code that relies on an assembly running from a particular location.

17. Minimize code in application assemblies (EXE client assemblies). Use class libraries instead to contain business logic.

18. Always use a curly brace scope in an if statement, even if it conditions a single statement.

19. Always use zero-based arrays.

20. Do not provide public or protected member variables. Use properties instead. 

21. Never use unsafe code, except when using interop.

22. Avoid explicit casting. Use the as operator to defensively cast to a type.

Dog dog = new GermanShepherd();

GermanShepherd shepherd = dog as GermanShepherd; 

if(shepherd != null)

{...}

23. Always check a delegate for null before invoking it.
24. Do not provide public event member variables. Use event accessors instead.

public class CMyPublisher {
    MyDelegate m_someEvent;
    public event MyDelegate SomeEvent {

        Add {

            m_someEvent += value;

        }

        Remove {

            m_someEvent -= value;

        }

    }

}

25. Never assume a type supports an interface. Defensively query for that interface.
SomeType objl;

IMyInterface obj2;

/* Some code to initialize obj1, then: */ 

obj2 = objl as IMyInterface;

if(obj2 != null) {

obj2.Methodl();

} else { 


//Handle error in expected interface

}
26. Never hardcode strings that will be presented to end users. Use resources instead.

27. Never hardcode strings that might change based on deployment such as connection strings.

28. Prefer using String.Empty instead of "":

//Avoid 

string name = "";

//Correct

string name = String.Empty;

29. Avoid providing methods on structures.

a) Parameterized constructors are encouraged.

b) Can overload operators.

30. When building a long string, use StringBuilder or String.Format. 

31. Always provide a static constructor when providing static member variables. 

32. Do not use late-binding invocation when early-binding is possible.
33. Use application logging and tracing.

34. Always have a default case in a switch statement.

int number = SomeMethod();

switch(number) {

       case 1:

        Trace.WriteLine("Case 1:"); 

        break;

    case 2:

        Trace.WriteLine("Case 2:"); 

        break;

    default 

        Debug.Assert(false); 

        break;

}
35. Do not use the this reference unless invoking another constructor from within a constructor.

//Example of proper use of this, 

public class CMyClass {

    public CMyClass(string message) {
    }

    public CMyClass() : this("Hello") {
    }

}
36. Do not use the base word to access base class members unless you wish to resolve a conflict with a subclasses member of the same name or when invoking a base class constructor.

//Example of proper use of 'base'

public class CDog {

    public CDog(string name) {
    }

    virtual public void Bark(int howLong) {
    }

}

public class CGermanShepherd : CDog {

    public GermanShepherd(string name): base(name) {
    }

    override public void Bark(int howLong) {

        base.Bark(howLong);

    }

}
37. Avoid explicit code exclusion of method calls (#if...#endif ). Use conditional methods instead:

public class CMyClass {

    [Conditional("MySpecialCondition")]

    public void MyMethod() {
    }

}
38.  Avoid casting to and from System.Object in code that uses generics. Use constraints or the as operator instead:

class CSomeClass {
} 

//Avoid: 

class CMyClass<T> {

    void SomeMethod(T t) {

        object temp = t;

        SomeClass obj = (SomeClass)temp;

    }

} 

//Correct: 

class CMyClass<T> where T : CSomeClass {

    void ScmeMethod(T t) {

        CSomeClass obj = t;

    }

}
39. Do not define constraints in generics interfaces. Interface level-constraint can often be replaced by strong-typing.

public class CCustomer 

{...}

//Avoid:

public interface IList<T> where T : Customer

{...}

//Correct:

public interface ICustomerList : IList<Customer>
40. Do not define method-specific constraints in interfaces.

41. Do not define constraints in delegates.

42. If a class or a method offers both generic and non generic flavors, always prefer using the generics flavor.

43. Avoid implementing a destructor. If a destructor is required, adhere to point 44 and 45. The use of destructors in C# is demoted since it introduces a severe performance penalty due to the way the GC works. It is also a bad design pattern to clean up any resources in the destructor since you cannot predict at which time the destructor is called (in other words, it is non-deterministic). Notice that C# destructors are not really destructors as in C++. They are just a C# compiler feature to represent CLR Finalizers.

44. If a destructor is needed to verify that a user has called certain cleanup methods such as Close() on a CMyClass object, call GC.SuppressFinalize in the Close() method. This ensures that the destructor is ignored if the user is properly using the class. The following snippet illustrates this pattern.

public class CMyClass {

    bool connected = false;

    public void Connect() {

        // Do some work and then change the state of this object.

        connected = true;

    }

    public void Close() {

        // Close the connection, change the state, and instruct the GC

        // not to call the destructor.

        connected = false;

        GC.SuppressFinalize(this);

    }

    ~CMyClass() {

        // If the destructor is called, then Close() was not called.

        if(connected) {

            // Warning! User has not called Close(). Notice that you can’t

            // call Close() from here because the objects involved may

            // have already been garbage collected (see Rule 5@113).

        }

    }

}

45. Implement IDisposable if a class uses unmanaged or expensive resources. If a class uses unmanaged resources such as objects returned by C/C++ DLLs, or expensive resources that must be disposed of as soon as possible, you must implement the IDisposable interface to allow class users to explicitly release such resources. The following code snippet shows the pattern to use for such scenarios.

public class ResourceHolder : IDisposable {

    ///<summary>

    ///Implementation of the IDisposable interface

    ///</summary>

    public void Dispose() {

        // Call internal Dispose(bool)

        Dispose(true);

        // Prevent the destructor from being called

        GC.SuppressFinalize(this);

    }

    ///<summary>

    /// Central method for cleaning up resources

    ///</summary>

    protected virtual void Dispose(bool explicitly) {

        // If explicitly is true, then this method was called through the

        // public Dispose()

        if(explicitly) {

            // Release or cleanup managed resources

        }

    }

    // Always release or cleanup (any) unmanaged resources

    ~ResourceHolder() {

        // Since other managed objects are disposed automatically, we

        // should not try to dispose any managed resources.

        // We therefore pass false to Dispose()

        Dispose(false);

    }

}

Please note that this method could have any other name, e.g. InternalDispose. It has no relation 
to the parameterless Dispose() method of IDisposable.

If another class derives from this class, then this class should only override the Dispose(bool) 
method of the base class. It should not implement IDisposable itself, nor provide a destructor. 
The base class’s ‘destructor’ is automatically called.

public class DerivedResourceHolder : ResourceHolder {

    protected override void Dispose(bool explicitly) {

        if(explicitly) {

            // Release or cleanup managed resources of this derived

            // class only.

        }

    }

    // Always release or cleanup (any) unmanaged resources.

    // Call Dispose on our base class.

    base.Dispose(explicitly);

}

46. Do not make explicit comparisons to true or false. It is usually bad style to compare a bool-type expression to true or false.  Example:
while(condition == false) // wrong; bad style

while(condition != true) // also wrong

while(((condition == true) == true) == true) // where do you stop?

while(booleanCondition) // OK

6. Project settings and project structure
1. Always build your project with warning level 4

2. Treat warnings as errors in the Release build (note that this is not the default of Visual Studio). Although it is optional, this standard recommends treating warnings as errors in Debug builds as well.

3. Avoid suppressing specific compiler warnings.

4. Always explicitly state your supported runtime versions in the application configuration file.

<?xml version="1.0"?> 

<configuration> 


<startup> 



<supportedRuntime version="v2.0.5500.0"/> 



<supportedRuntime version="v1.1.5000.0"/>


</startup> 

</configuration>
5. Avoid explicit custom version redirection and binding to CLR assemblies.

6. Avoid explicit preprocessor definitions (#define). Use the project settings for defining conditional compilation constants.

7. Do not put any logic inside AssemblyInfo.cs.

8. Do not put any assembly attributes in any file besides AssemblyInfo.cs.

9. Populate all fields in AssemblyInfo.cs such as company name, description, and copyright notice.

10. All assembly references in the same solution should use relative path.

11. Disallow cyclic references between assemblies.

12. Avoid multi-module assemblies.

13. Name your application configuration file as App.config, and include it in the project.

14. Always sign your assemblies, including the client applications.

15. Use password-protected keys.

7.  Framework specific guidelines
7.1 Multithreading

1. Use Synchronization Domains. See Chapter 8 in Programming .NET Components 2nd Edition [1]. Avoid manual synchronization because that often leads to deadlocks and race conditions.

2. Never call outside your synchronization domain.

3. Manage asynchronous call completion on a callback method. Do not wait, poll, or block for completion.

4. Always name your threads. The name is traced in the debugger Threads window, making debug sessions more productive.

Thread currentThread = Thread.CurrentThread; 

string threadName = "Main UI Thread"; 

current-Thread.Name = threadName;
5. Avoid using Thread.Abort( ) to terminate threads. Use a synchronization object instead to signal the thread to terminate. See Chapter 8 in Programming .NET Components 2nd Edition [1].

6. Avoid explicitly setting thread priority to control execution. You can set thread priority based on task semantic, such as ThreadPriority.BelowNormal below normal for a screen saver.

7. Do not read the value of the ThreadState property. Use Thread.IsAlive( ) to determine whether the thread is dead or alive.

8. Do not rely on setting the thread type to background thread for application shutdown. Use a watchdog or other monitoring entity to deterministically kill threads.

9. Do not use thread local storage unless thread affinity is guaranteed. 

10. Always use the lock() statement rather than explicit Monitor manipulation.

11. Always encapsulate the lock() statement inside the object it protects.

public class CMyClass {

    public void DoSomething() {

        lock(this)

        {...}

    }

}
12. You can use synchronized methods instead of writing the lock() statement yourself.

13. Avoid using a Monitor to wait or pulse objects. Use manual or auto-reset events instead.

14. Avoid increasing the maximum number of threads in the thread pool.

15. Avoid stacking lock statements because that does not provide atomic locking. Use WaitHandle.WaitAll() instead.

MyClass obj1 = new MyClass(); 

MyClass obj2 = new MyClass(); 

MyClass obj3 = new MyClass();

//Do not stack lock statements 

lock(objl)

lock(obj2) 

lock(obj3) {


obj1.DoSomething(); 


obj2.DoSomething(); 


obj3.DoSomething();

}
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