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FIGURE 27-15

figureSendEmail activity, you should see something similar to that in
Figure 27-15.

figure7. This design is functional but not very attractive, and it could
benefit from some spacing around the fields. Change the XAML
as shown in the following example and you’ll get a better design result.
You can, of course, add color and graphics to liven up the design
experience further.

<Grid>
<Grid.Resources>

<Style TargetType="TextBlock">
<Setter Property="Margin" Value="0,2,4,2"/>
<Setter Property="VerticalAlignment" Value="Center"/>

</Style>
<Style TargetType="TextBox">

<Setter Property="Margin" Value="0,2,0,2"/>
</Style>

</Grid.Resources>
<Grid.ColumnDefinitions>

These resources define styles that are associated with the text blocks and text boxes. Here, these
styles simply apply a uniform margin and alignment so that the activity looks better onscreen.

How It Works

Visual Studio uses the Designer attribute to find a class associated with an activity. If it finds it, then that
class is used when showing the activity onscreen.

It is common to use data binding in XAML to link a visual class with a background class — in this instance,
the visual class is the designer and the background class is the activity.

SUMMARY

In this chapter, you have learned about Windows Workflow Foundation 4. In particular you learned
about the following:

➤ What a workflow is and how to execute one

➤ How to use some of the built-in activities

➤ How to create your own activities

EXERCISES

1. How would you create a composite activity?

2. Can you expose a workflow over WCF? If so, how?

3. How would you ensure that a workflow could be restarted from where it left off?

Answers to Exercises can be found in Appendix A.
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� WHAT YOU HAVE LEARNED IN THIS CHAPTER

TOPIC KEY CONCEPTS

Workflow fundamentals Workflows consist of Activities, and an Activity is similar to a statement
in a traditional programming language. You can write your own activities
and normally a workflow will consist of some inbuilt activities and some
custom activities.

If activity This can be used in a workflow to evaluate an expression and choose
one of two paths. The expression can be simple or complex, and can
reference variables and arguments as necessary.

While activity This activity allows you to define a loop inside a workflow. The condition
for the loop is an expression and the activity consists of a single child
activity, which will typically be a sequence so that you can add multiple
other activities into each iteration of the loop.

Sequence activity The Sequence activity allows you to execute a number of child activities
in strict top down order.

Arguments and variables You can pass arguments into and out of a workflow, and within a workflow
you can define variables which have global or local scope. Arguments
are defined by a data type, such as String or Int32 and also a direction.
Variables obey the same rules as they do in a traditional programming
language.

Workflow extensions Extensions can be used to change behavior at runtime without having to
change the workflow. An extension is typically written as an interface and
an implementation of that interface.

Activity validation You can define some properties of an Activity as mandatory. This allows
the end user to see which properties must have values defined and an
error glyph is shown on the user interface for any that are not complete.

Activity designers A designer can be used to augment the user interface of an activity, to
make it easier to use by an end user. The designer is XAML and you
can create any markup you wish to show the user interface for a custom
activity.



A
Exercise Solutions

There are no exercises in chapters 1 and 2.

CHAPTER 3 SOLUTIONS

Exercise 1

super.smashing.great

Exercise 2
b), as it starts with a number, and e), as it contains a full stop.

Exercise 3
No, there is no theoretical limit to the size of a string that may be contained in a string variable.

Exercise 4
The * and / operators have the highest precedence here, followed by +, <<, and finally +=. The prece-
dence in the exercise can be illustrated using parentheses as follows:

resultVar += (((var1 * var2) + var3) << (var4 / var5));
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Exercise 5

static void Main(string[] args)
{

int firstNumber, secondNumber, thirdNumber, fourthNumber;
Console.WriteLine("Give me a number:");
firstNumber = Convert.ToInt32(Console.ReadLine());
Console.WriteLine("Give me another number:");
secondNumber = Convert.ToInt32(Console.ReadLine());
Console.WriteLine("Give me another number:");
thirdNumber = Convert.ToInt32(Console.ReadLine());
Console.WriteLine("Give me another number:");
fourthNumber = Convert.ToInt32(Console.ReadLine());
Console.WriteLine("The product of {0}, {1}, {2}, and {3} is {4}.",

firstNumber, secondNumber, thirdNumber, fourthNumber,
firstNumber * secondNumber * thirdNumber * fourthNumber);

}

Note that Convert.ToInt32() is used here, which isn’t covered in the chapter.

CHAPTER 4 SOLUTIONS

Exercise 1

(var1 > 10) ˆ (var2 > 10)

Exercise 2
static void Main(string[] args)
{

bool numbersOK = false;
double var1, var2;
var1 = 0;
var2 = 0;
while (!numbersOK)
{

Console.WriteLine("Give me a number:");
var1 = Convert.ToDouble(Console.ReadLine());
Console.WriteLine("Give me another number:");
var2 = Convert.ToDouble(Console.ReadLine());
if ((var1 > 10) ˆ (var2 > 10))
{

numbersOK = true;
}
else
{

if ((var1 <= 10) && (var2 <= 10))
{

numbersOK = true;
}
else



Chapter 4 Solutions ❘ 959

{
Console.WriteLine("Only one number may be greater than 10.");

}
}

}
Console.WriteLine("You entered {0} and {1}.", var1, var2);

}

Note that this can be performed better using different logic, for example:

static void Main(string[] args)
{

bool numbersOK = false;
double var1, var2;
var1 = 0;
var2 = 0;
while (!numbersOK)
{

Console.WriteLine("Give me a number:");
var1 = Convert.ToDouble(Console.ReadLine());
Console.WriteLine("Give me another number:");
var2 = Convert.ToDouble(Console.ReadLine());
if ((var1 > 10) && (var2 > 10))
{

Console.WriteLine("Only one number may be greater than 10.");
}
else
{

numbersOK = true;
}

}
Console.WriteLine("You entered {0} and {1}.", var1, var2);

}

Exercise 3
The code should read:

int i;
for (i = 1; i <= 10; i++)
{

if ((i % 2) == 0)
continue;

Console.WriteLine(i);
}

Using the = assignment operator instead of the Boolean == operator is a very common mistake.

Exercise 4
static void Main(string[] args)
{

double realCoord, imagCoord;
double realMax = 1.77;
double realMin = -0.6;
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double imagMax = -1.2;
double imagMin = 1.2;
double realStep;
double imagStep;
double realTemp, imagTemp, realTemp2, arg;
int iterations;
while (true)
{

realStep = (realMax - realMin) / 79;
imagStep = (imagMax - imagMin) / 48;
for (imagCoord = imagMin; imagCoord >= imagMax;

imagCoord += imagStep)
{

for (realCoord = realMin; realCoord <= realMax;
realCoord += realStep)

{
iterations = 0;
realTemp = realCoord;
imagTemp = imagCoord;
arg = (realCoord * realCoord) + (imagCoord * imagCoord);
while ((arg < 4) && (iterations < 40))
{

realTemp2 = (realTemp * realTemp) - (imagTemp * imagTemp)
- realCoord;

imagTemp = (2 * realTemp * imagTemp) - imagCoord;
realTemp = realTemp2;
arg = (realTemp * realTemp) + (imagTemp * imagTemp);
iterations += 1;

}
switch (iterations % 4)
{

case 0:
Console.Write(".");
break;

case 1:
Console.Write("o");
break;

case 2:
Console.Write("O");
break;

case 3:
Console.Write("@");
break;

}
}
Console.Write("\n");

}
Console.WriteLine("Current limits:");
Console.WriteLine("realCoord: from {0} to {1}", realMin, realMax);
Console.WriteLine("imagCoord: from {0} to {1}", imagMin, imagMax);

Console.WriteLine("Enter new limits:");
Console.WriteLine("realCoord: from:");
realMin = Convert.ToDouble(Console.ReadLine());
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Console.WriteLine("realCoord: to:");
realMax = Convert.ToDouble(Console.ReadLine());
Console.WriteLine("imagCoord: from:");
imagMin = Convert.ToDouble(Console.ReadLine());
Console.WriteLine("imagCoord: to:");
imagMax = Convert.ToDouble(Console.ReadLine());

}
}

CHAPTER 5 SOLUTIONS

Exercise 1
Conversions a) and c) can’t be performed implicitly.

Exercise 2

enum color : short
{

Red, Orange, Yellow, Green, Blue, Indigo, Violet, Black, White
}

Yes, as the byte type can hold numbers between 0 and 255, so byte-based enumerations can hold 256
entries with individual values, or more if duplicate values are used for entries.

Exercise 3
static void Main(string[] args)
{

imagNum coord, temp;
double realTemp2, arg;
int iterations;
for (coord.imag = 1.2; coord.imag >= -1.2; coord.imag -= 0.05)
{

for (coord.real = -0.6; coord.real <= 1.77; coord.real += 0.03)
{

iterations = 0;
temp.real = coord.real;
temp.imag = coord.imag;
arg = (coord.real * coord.real) + (coord.imag * coord.imag);
while ((arg < 4) && (iterations < 40))
{

realTemp2 = (temp.real * temp.real) - (temp.imag * temp.imag)
- coord.real;

temp.imag = (2 * temp.real * temp.imag) - coord.imag;
temp.real = realTemp2;
arg = (temp.real * temp.real) + (temp.imag * temp.imag);
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iterations += 1;
}
switch (iterations % 4)
{

case 0:
Console.Write(".");
break;

case 1:
Console.Write("o");
break;

case 2:
Console.Write("O");
break;

case 3:
Console.Write("@");
break;

}
}
Console.Write("\n");

}
}

Exercise 4
No, for the following reasons:

➤ End of statement semicolons are missing.

➤ 2nd line attempts to access a non-existent 6th element of blab.

➤ 2nd line attempts to assign a string that isn’t enclosed in double quotes.

Exercise 5

static void Main(string[] args)
{

Console.WriteLine("Enter a string:");
string myString = Console.ReadLine();
string reversedString = "";
for (int index = myString.Length - 1; index >= 0; index--)
{

reversedString += myString[index];
}
Console.WriteLine("Reversed: {0}", reversedString);

}

Exercise 6
static void Main(string[] args)
{

Console.WriteLine("Enter a string:");
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string myString = Console.ReadLine();
myString = myString.Replace("no", "yes");
Console.WriteLine("Replaced \"no\" with \"yes\": {0}", myString);

}

Exercise 7

static void Main(string[] args)
{

Console.WriteLine("Enter a string:");
string myString = Console.ReadLine();
myString = "\"" + myString.Replace(" ", "\" \"") + "\"";
Console.WriteLine("Added double quotes around words: {0}", myString);

}

Or using String.Split():

static void Main(string[] args)
{

Console.WriteLine("Enter a string:");
string myString = Console.ReadLine();
string[] myWords = myString.Split(’ ‘);
Console.WriteLine("Adding double quotes around words:");
foreach (string myWord in myWords)
{

Console.Write("\"{0}\" ", myWord);
}

}

CHAPTER 6 SOLUTIONS

Exercise 1
The first function has a return type of bool, but doesn’t return a bool value.

The second function has a params argument, but this argument isn’t at the end of the argument list.

Exercise 2

static void Main(string[] args)
{

if (args.Length != 2)
{

Console.WriteLine("Two arguments required.");
return;

}
string param1 = args[0];
int param2 = Convert.ToInt32(args[1]);
Console.WriteLine("String parameter: {0}", param1);
Console.WriteLine("Integer parameter: {0}", param2);

}
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Note that this answer contains code that checks that two arguments have been supplied, which wasn’t
part of the question but seems logical in this situation.

Exercise 3

class Program
{

delegate string ReadLineDelegate();

static void Main(string[] args)
{

ReadLineDelegate readLine = new ReadLineDelegate(Console.ReadLine);
Console.WriteLine("Type a string:");
string userInput = readLine();
Console.WriteLine("You typed: {0}", userInput);

}
}

Exercise 4

struct order
{

public string itemName;
public int unitCount;
public double unitCost;

public double TotalCost()
{

return unitCount * unitCost;
}

}

Exercise 5

struct order
{

public string itemName;
public int unitCount;
public double unitCost;

public double TotalCost()
{

return unitCount * unitCost;
}

public string Info()
{

return "Order information: " + unitCount.ToString() + " " + itemName +
" items at $" + unitCost.ToString() + " each, total cost $" +
TotalCost().ToString();

}
}
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CHAPTER 7 SOLUTIONS

Exercise 1
This statement is only true for information that you want to make available in all builds. More often,
you will want debugging information to be written out only when debug builds are used. In this situa-
tion, the Debug.WriteLine() version is preferable.

Using the Debug.WriteLine() version also has the advantage that it will not be compiled into release
builds, thus reducing the size of the resultant code.

Exercise 2

static void Main(string[] args)
{

for (int i = 1; i < 10000; i++)
{

Console.WriteLine("Loop cycle {0}", i);
if (i == 5000)
{

Console.WriteLine(args[999]);
}

}
}

In VS, a breakpoint could be placed on the following line:

Console.WriteLine("Loop cycle {0}", i);

The properties of the breakpoint should be modified such that the hit count criterion is ‘‘break when
hit count is equal to 5000’’.

In VCE, a breakpoint could be placed on the line that causes the error, since you cannot modify the
properties of breakpoints in VCE in the above way.

Exercise 3
False. finally blocks always execute. This may occur after a catch block has been processed.

Exercise 4
static void Main(string[] args)
{

Orientation myDirection;
for (byte myByte = 2; myByte < 10; myByte++)
{

try
{

myDirection = checked((Orientation)myByte);
if ((myDirection < Orientation.North) ||

(myDirection > Orientation.West))
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{
throw new ArgumentOutOfRangeException("myByte", myByte,

"Value must be between 1 and 4");
}

}
catch (ArgumentOutOfRangeException e)
{

// If this section is reached then myByte < 1 or myByte > 4.
Console.WriteLine(e.Message);
Console.WriteLine("Assigning default value, Orientation.North.");
myDirection = Orientation.North;

}

Console.WriteLine("myDirection = {0}", myDirection);
}

}

Note that this is a bit of a trick question. Since the enumeration is based on the byte type any byte

value may be assigned to it, even if that value isn’t assigned a name in the enumeration. In the above
code we generate our own exception if necessary.

CHAPTER 8 SOLUTIONS

Exercise 1
Public, private, and protected are real levels of accessibilty.

Exercise 2
False. You should never call the destructor of an object manually; the .NET runtime environment will
do this for you during garbage collection.

Exercise 3
No, you can call static methods without any class instances.

Exercise 4

+Drink()
+AddMilk()

+AddSugar()

+Milk

+Sugar

HotDrink

+Refill()
+Wash()

+Color
+Volume

«Interface»

ICup

+BeanType

CupOfCoffee

+LeafType

CupOfTeaICup ICup

FIGURE A-1
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Exercise 5

static void ManipulateDrink(HotDrink drink)
{

drink.AddMilk();
drink.Drink();
ICup cupInterface = (ICup)drink;
cupInterface.Wash();

}

Note the explicit cast to ICup. This is necessary as HotDrink doesn’t support the ICup interface, but we
know that the two cup objects that might be passed to this function do. However, this is dangerous, as
other classes deriving from HotDrink are possible, which might not support ICup, but could be passed
to this function. To correct this we should check to see if the interface is supported:

static void ManipulateDrink(HotDrink drink)
{

drink.AddMilk();
drink.Drink();
if (drink is ICup)
{

ICup cupInterface = drink as ICup;
cupInterface.Wash();

}
}

The is and as operators used here are covered in Chapter 11.

CHAPTER 9 SOLUTIONS

Exercise 1
myDerivedClass derives from MyClass, but MyClass is sealed and can’t be derived from.

Exercise 2
By defining it as a static class or by defining all of its constructors as private.

Exercise 3
Non-creatable classes can be useful through the static members they possess. In fact, you can even get
instances of these classes through these members, as shown here:

class CreateMe
{

private CreateMe()
{
}

static public CreateMe GetCreateMe()
{

return new CreateMe();
}

}
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Here, the public constructor has access to the private constructor, as it is part of the same class
definition.

Exercise 4
For simplicity, the following class definitions are shown as part of a single code file, rather than listing
a separate code file for each:

namespace Vehicles
{

public abstract class Vehicle
{
}
public abstract class Car : Vehicle
{
}
public abstract class Train : Vehicle
{
}
public interface IPassengerCarrier
{
}
public interface IHeavyLoadCarrier
{
}
public class SUV : Car, IPassengerCarrier
{
}
public class Pickup : Car, IPassengerCarrier, IHeavyLoadCarrier
{
}
public class Compact : Car, IPassengerCarrier
{
}
public class PassengerTrain : Train, IPassengerCarrier
{
}
public class FreightTrain : Train, IHeavyLoadCarrier
{
}
public class T424DoubleBogey : Train, IHeavyLoadCarrier
{
}

}

Exercise 5
using System;
using Vehicles;

namespace Traffic
{

class Program
{
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static void Main(string[] args)
{

AddPassenger(new Compact());
AddPassenger(new SUV());
AddPassenger(new Pickup());
AddPassenger(new PassengerTrain());

}

static void AddPassenger(IPassengerCarrier Vehicle)
{

Console.WriteLine(Vehicle.ToString());
}

}
}

CHAPTER 10 SOLUTIONS

Exercise 1

class MyClass
{

protected string myString;

public string ContainedString
{

set
{

myString = value;
}

}

public virtual string GetString()
{

return myString;
}

}

Exercise 2

class MyDerivedClass : MyClass
{

public override string GetString()
{

return base.GetString() + " (output from derived class)";
}

}

Exercise 3
If a method has a return type, then it is possible to use it as part of an expression:

x = Manipulate(y, z);
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If no implementation is provided for a partial method, then it will be removed by the compiler along
with all places where it is used. In the preceding code this would leave the result of x unclear because
no replacement for the Manipulate() method is available. It may be the case that without this method
you would simply want to ignore the entire line of code, but the compiler is not able to decide whether
this is what you’d want.

Methods with no return types are not called as part of expressions, so it is safe for the compiler to
remove all references to the partial method calls.

Similarly, out parameters are forbidden since variables used as an out parameter must be undefined
before the method call and will be defined after the method call. Removing the method call would
break this behavior.

Exercise 4

class MyCopyableClass
{

protected int myInt;

public int ContainedInt
{

get
{

return myInt;
}
set
{

myInt = value;
}

}

public MyCopyableClass GetCopy()
{

return (MyCopyableClass)MemberwiseClone();
}

}

The client code:
class Program
{

static void Main(string[] args)
{

MyCopyableClass obj1 = new MyCopyableClass();
obj1.ContainedInt = 5;
MyCopyableClass obj2 = obj1.GetCopy();
obj1.ContainedInt = 9;
Console.WriteLine(obj2.ContainedInt);

}
}

This code displays 5, showing that the copied object has its own version of the myInt field.
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Exercise 5

using System;
using Ch10CardLib;

namespace Exercise_Answers
{

class Class1
{

static void Main(string[] args)
{

while(true)
{

Deck playDeck = new Deck();
playDeck.Shuffle();
bool isFlush = false;
int flushHandIndex = 0;
for (int hand = 0; hand < 10; hand++)
{

isFlush = true;
Suit flushSuit = playDeck.GetCard(hand * 5).suit;
for (int card = 1; card < 5; card++)
{

if (playDeck.GetCard(hand * 5 + card).suit != flushSuit)
{

isFlush = false;
}

}
if (isFlush)
{

flushHandIndex = hand * 5;
break;

}
}
if (isFlush)
{

Console.WriteLine("Flush!");
for (int card = 0; card < 5; card++)
{

Console.WriteLine(playDeck.GetCard(flushHandIndex + card));
}

}
else
{

Console.WriteLine("No flush.");
}
Console.ReadLine();

}
}

}
}
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This code is looped as flushes are uncommon. You may need to press Return several times before a
flush is found in a shuffled deck. To verify that everything is working as it should, try commenting out
the line that shuffles the deck.

CHAPTER 11 SOLUTIONS

Exercise 1

using System;
using System.Collections;

namespace Exercise_Answers
{

public class People : DictionaryBase
{

public void Add(Person newPerson)
{

Dictionary.Add(newPerson.Name, newPerson);
}

public void Remove(string name)
{

Dictionary.Remove(name);
}

public Person this[string name]
{

get
{

return (Person)Dictionary[name];
}
set
{

Dictionary[name] = value;
}

}
}

}

Exercise 2
public class Person
{

private string name;
private int age;

public string Name
{

get
{

return name;
}
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set
{

name = value;
}

}

public int Age
{

get
{

return age;
}
set
{

age = value;
}

}

public static bool operator >(Person p1, Person p2)
{

return p1.Age > p2.Age;
}

public static bool operator <(Person p1, Person p2)
{

return p1.Age < p2.Age;
}

public static bool operator >=(Person p1, Person p2)
{

return !(p1 < p2);
}

public static bool operator <=(Person p1, Person p2)
{

return !(p1 > p2);
}

}

Exercise 3
public Person[] GetOldest()
{

Person oldestPerson = null;
People oldestPeople = new People();
Person currentPerson;
foreach (DictionaryEntry p in Dictionary)
{

currentPerson = p.Value as Person;
if (oldestPerson == null)
{

oldestPerson = currentPerson;
oldestPeople.Add(oldestPerson);

}
else
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{
if (currentPerson > oldestPerson)
{

oldestPeople.Clear();
oldestPeople.Add(currentPerson);
oldestPerson = currentPerson;

}
else
{
if (currentPerson >= oldestPerson)

{
oldestPeople.Add(currentPerson);

}
}

}
}
Person[] oldestPeopleArray = new Person[oldestPeople.Count];
int copyIndex = 0;
foreach (DictionaryEntry p in oldestPeople)
{

oldestPeopleArray[copyIndex] = p.Value as Person;
copyIndex++;

}
return oldestPeopleArray;

}

This function is made more complex by the fact that no == operator has been defined for Person, but the
logic can still be constructed without this. In addition, returning a People instance would be simpler,
as it is easier to manipulate this class during processing. As a compromise, a People instance is used
throughout the function, and then converted into an array of Person instances at the end.

Exercise 4

public class People : DictionaryBase, ICloneable
{

public object Clone()
{

People clonedPeople = new People();
Person currentPerson, newPerson;
foreach (DictionaryEntry p in Dictionary)
{

currentPerson = p.Value as Person;
newPerson = new Person();
newPerson.Name = currentPerson.Name;
newPerson.Age = currentPerson.Age;
clonedPeople.Add(newPerson);

}
return clonedPeople;

}

...
}

This could be simplified by implementing ICloneable on the Person class.
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Exercise 5

public IEnumerable Ages
{

get
{

foreach (object person in Dictionary.Values)
yield return (person as Person).Age;

}
}

CHAPTER 12 SOLUTIONS

Exercise 1
a, b, and e: yes

c and d: no, although they can use generic type parameters supplied by the class containing them.

f: no

Exercise 2

public static double? operator *(Vector op1, Vector op2)
{

try
{

double angleDiff = (double)(op2.ThetaRadians.Value –
op1.ThetaRadians.Value);

return op1.R.Value * op2.R.Value * Math.Cos(angleDiff);
}
catch
{

return null;
}

}

Exercise 3
You can’t instantiate T without enforcing the new()constraint on it, which ensures that a public default
constructor is available:

public class Instantiator<T>
where T : new()

{
public T instance;

public Instantiator()
{

instance = new T();
}

}
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Exercise 4
The same generic type parameter, T, is used on both the generic class and the generic method. You need
to rename one or both. For example:

public class StringGetter<U>
{

public string GetString<T>(T item)
{

return item.ToString();
}

}

Exercise 5
One way of doing this is as follows:

public class ShortCollection<T> : IList<T>
{

protected Collection<T> innerCollection;
protected int maxSize = 10;

public ShortCollection() : this(10)
{
}

public ShortCollection(int size)
{

maxSize = size;
innerCollection = new Collection<T>();

}

public ShortCollection(List<T> list) : this(10, list)
{
}

public ShortCollection(int size, List<T> list)
{

maxSize = size;
if (list.Count <= maxSize)
{

innerCollection = new Collection<T>(list);
}
else
{

ThrowTooManyItemsException();
}

}

protected void ThrowTooManyItemsException()
{

throw new IndexOutOfRangeException(
"Unable to add any more items, maximum size is " + maxSize.ToString()
+ " items.");

}
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#region IList<T> Members

public int IndexOf(T item)
{

return (innerCollection as IList<T>).IndexOf(item);
}

public void Insert(int index, T item)
{

if (Count < maxSize)
{

(innerCollection as IList<T>).Insert(index, item);
}
else
{

ThrowTooManyItemsException();
}

}

public void RemoveAt(int index)
{

(innerCollection as IList<T>).RemoveAt(index);
}

public T this[int index]
{

get
{

return (innerCollection as IList<T>)[index];
}

set
{

(innerCollection as IList<T>)[index] = value;
}

}

#endregion

#region ICollection<T> Members

public void Add(T item)
{

if (Count < maxSize)
{

(innerCollection as ICollection<T>).Add(item);
}
else
{

ThrowTooManyItemsException();
}

}
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public void Clear()
{

(innerCollection as ICollection<T>).Clear();
}

public bool Contains(T item)
{

return (innerCollection as ICollection<T>).Contains(item);
}

public void CopyTo(T[] array, int arrayIndex)
{

(innerCollection as ICollection<T>).CopyTo(array, arrayIndex);
}

public int Count
{

get
{

return (innerCollection as ICollection<T>).Count;
}

}

public bool IsReadOnly
{

get
{

return (innerCollection as ICollection<T>).IsReadOnly;
}

}

public bool Remove(T item)
{

return (innerCollection as ICollection<T>).Remove(item);
}

#endregion

#region IEnumerable<T> Members

public IEnumerator<T> GetEnumerator()
{

return (innerCollection as IEnumerable<T>).GetEnumerator();
}

#endregion
}

Exercise 6
No, it won’t. The type parameter T is defined as being covariant. However, covariant type parameters
can only be used as return values of methods, not as method arguments. If you try this out you will get
the following compiler error (assuming you use the namespace VarianceDemo):

Invalid variance: The type parameter ‘T’ must be contravariantly valid on
’VarianceDemo.IMethaneProducer<T>.BelchAt(T)’. ‘T’ is covariant.
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CHAPTER 13 SOLUTIONS

Exercise 1
public void ProcessEvent(object source, EventArgs e)
{

if (e is MessageArrivedEventArgs)
{

Console.WriteLine("Connection.MessageArrived event received.");
Console.WriteLine("Message: {0}",

(e as MessageArrivedEventArgs).Message);
}
if (e is ElapsedEventArgs)
{

Console.WriteLine("Timer.Elapsed event received.");
Console.WriteLine("SignalTime: {0}",

(e as ElapsedEventArgs ).SignalTime);
}

}

public void ProcessElapsedEvent(object source, ElapsedEventArgs e)
{

ProcessEvent(source, e);
}

Note that you need this extra ProcessElapsedEvent() method, as the ElapsedEventHandler dele-
gate can’t be cast to an EventHandler delegate. You don’t need to do this for the MessageHandler

delegate, as it has a syntax identical to EventHandler:

public delegate void MessageHandler(object source, EventArgs e);

Exercise 2
Modify Player.cs as follows (one modified method, two new ones — comments in the code explain
the changes):

public bool HasWon()
{

// get temporary copy of hand, which may get modified.
Cards tempHand = (Cards)hand.Clone();

// find three and four of a kind sets
bool fourOfAKind = false;
bool threeOfAKind = false;
int fourRank = -1;
int threeRank = -1;

int cardsOfRank;
for (int matchRank = 0; matchRank < 13; matchRank++)
{

cardsOfRank = 0;
foreach (Card c in tempHand)
{

if (c.rank == (Rank)matchRank)
{
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cardsOfRank++;
}

}
if (cardsOfRank == 4)
{

// mark set of four
fourRank = matchRank;
fourOfAKind = true;

}
if (cardsOfRank == 3)
{

// two threes means no win possible
// (threeOfAKind will only be true if this code
// has already executed)
if (threeOfAKind == true)
{

return false;
}
// mark set of three
threeRank = matchRank;
threeOfAKind = true;

}
}

// check simple win condition
if (threeOfAKind && fourOfAKind)
{

return true;
}

// simplify hand if three or four of a kind is found, by removing used cards
if (fourOfAKind || threeOfAKind)
{

for (int cardIndex = tempHand.Count - 1; cardIndex >= 0; cardIndex--)
{

if ((tempHand[cardIndex].rank == (Rank)fourRank)
|| (tempHand[cardIndex].rank == (Rank)threeRank))

{
tempHand.RemoveAt(cardIndex);

}
}

}

// at this point the method may have returned, because:
// - a set of four and a set of three has been found, winning.
// - two sets of three have been found, losing.
// if the method hasn’t returned then either:
// - no sets have been found, and tempHand contains 7 cards.
// - a set of three has been found, and tempHand contains 4 cards.
// - a set of four has been found, and tempHand contains 3 cards.

// find run of four sets, start by looking for cards of same suit in the same
// way as before
bool fourOfASuit = false;
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bool threeOfASuit = false;
int fourSuit = -1;
int threeSuit = -1;

int cardsOfSuit;
for (int matchSuit = 0; matchSuit < 4; matchSuit++)
{

cardsOfSuit = 0;
foreach (Card c in tempHand)
{

if (c.suit == (Suit)matchSuit)
{

cardsOfSuit++;
}

}
if (cardsOfSuit == 7)
{

// if all cards are the same suit then two runs
// are possible, but not definite.
threeOfASuit = true;
threeSuit = matchSuit;
fourOfASuit = true;
fourSuit = matchSuit;

}
if (cardsOfSuit == 4)
{

// mark four card suit.
fourOfASuit = true;
fourSuit = matchSuit;

}
if (cardsOfSuit == 3)
{

// mark three card suit.
threeOfASuit = true;
threeSuit = matchSuit;

}
}

if (!(threeOfASuit || fourOfASuit))
{

// need at least one run possibility to continue.
return false;

}

if (tempHand.Count == 7)
{

if (!(threeOfASuit && fourOfASuit))
{

// need a three and a four card suit.
return false;

}

// create two temporary sets for checking.
Cards set1 = new Cards();
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Cards set2 = new Cards();

// if all 7 cards are the same suit...
if (threeSuit == fourSuit)
{

// get min and max cards
int maxVal, minVal;
GetLimits(tempHand, out maxVal, out minVal);
for (int cardIndex = tempHand.Count - 1; cardIndex >= 0; cardIndex--)
{

if (((int)tempHand[cardIndex].rank < (minVal + 3))
|| ((int)tempHand[cardIndex].rank > (maxVal - 3)))

{
// remove all cards in a three card set that
// starts at minVal or ends at maxVal.
tempHand.RemoveAt(cardIndex);

}
}
if (tempHand.Count != 1)
{

// if more then one card is left then there aren’t two runs.
return false;

}
if ((tempHand[0].rank == (Rank)(minVal + 3))

|| (tempHand[0].rank == (Rank)(maxVal - 3)))
{

// if spare card can make one of the three card sets into a
// four card set then there are two sets.
return true;

}
else
{

// if spare card doesn’t fit then there are two sets of three
// cards but no set of four cards.
return false;

}
}

// if three card and four card suits are different...
foreach (Card card in tempHand)
{

// split cards into sets.
if (card.suit == (Suit)threeSuit)
{

set1.Add(card);
}
else
{

set2.Add(card);
}

}

// check if sets are sequential.
if (isSequential(set1) && isSequential(set2))



Chapter 13 Solutions ❘ 983

{
return true;

}
else
{

return false;
}

}

// if four cards remain (three of a kind found)
if (tempHand.Count == 4)
{

// if four cards remain then they must be the same suit.
if (!fourOfASuit)
{

return false;
}
// won if cards are sequential.
if (isSequential(tempHand))
{

return true;
}

}

// if three cards remain (four of a kind found)
if (tempHand.Count == 3)
{

// if three cards remain then they must be the same suit.
if (!threeOfASuit)
{

return false;
}
// won if cards are sequential.
if (isSequential(tempHand))
{

return true;
}

}

// return false if two valid sets don’t exist.
return false;

}

// utility method to get max and min ranks of cards
// (same suit assumed)
private void GetLimits(Cards cards, out int maxVal, out int minVal)
{

maxVal = 0;
minVal = 14;
foreach (Card card in cards)
{

if ((int)card.rank > maxVal)
{

maxVal = (int)card.rank;
}
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if ((int)card.rank < minVal)
{

minVal = (int)card.rank;
}

}
}

// utility method to see if cards are in a run
// (same suit assumed)
private bool isSequential(Cards cards)
{

int maxVal, minVal;
GetLimits(cards, out maxVal, out minVal);
if ((maxVal - minVal) == (cards.Count - 1))
{

return true;
}
else
{

return false;
}

}

CHAPTER 14 SOLUTIONS

Exercise 1
In order to use an object initializer with a class, you must include a default, parameterless constructor.
You could either add one to this class or remove the nondefault constructor that is there already. Once
you have done this you could use the following code to instantiate and initialize this class in one step:

Giraffe myPetGiraffe = new Giraffe
{

NeckLength = "3.14",
Name = "Gerald"

};

Exercise 2
False. When you use the var keyword to declare a variable, the variable is still strongly typed; the
compiler determines the type of the variable.

Exercise 3
You can use the Equals() method that is implemented for you. Note that you cannot use the == opera-
tor to do this, as this compares variables to determine if they both refer to the same object.

Exercise 4
The extension method must be static:

public static string ToAcronym(this string inputString)
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Exercise 5
You must include the extension method in a static class that is accessible from the namespace that
contains your client code. You could do this either by including the code in the same namespace or by
importing the namespace containing the class.

Exercise 6
One way to do this is as follows:

public static string ToAcronym(this string inputString)
{

return inputString.Trim().Split(’ ‘)
.Aggregate<string, string>("",

(a, b) => a + (b.Length > 0 ?
b.ToUpper()[0].ToString() : ""));

}

Here the tertiary operator is used to prevent multiple spaces from causing errors. Note also that the
version of Aggregate() with two generic type parameters is required, as a seed value is necessary.

CHAPTER 15 SOLUTIONS

Exercise 1
The file Program.cs in a Windows Forms project contains the Main() method of the application. By
default this method looks similar to this:

[STAThread]
static void Main()
{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new Form1());

}

The line

Application.EnableVisualStyles();

controls the visual style of the windows forms.

Please note this line does nothing on Windows 2000.

Exercise 2
The TabControl includes an event called SelectedIndexChanged that can be used to execute code when
the user moves to another tab page.

1. In the Windows Form designer, select the TabControl and add two tabs to the control.

2. Name the tabs Tab Three and Tab Four.

3. With the TabControl selected, add the event SelectedIndexChanged and go to the
code window.
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4. Enter the following code:

private void tabControl1_SelectedIndexChanged(object sender,
EventArgs e)
{

string message = "You changed the current tab to ‘" +
tabControl1.SelectedTab.Text + "’ from ‘" +
tabControl1.TabPages[mCurrentTabIndex].Text + "’";
mCurrentTabIndex = tabControl1.SelectedIndex;
MessageBox.Show(message);

}

5. Add the private field mCurrentTabIndex to the top of the class as such:

partial class Form1 : Form
{
private int mCurrentTabIndex = 0;

6. Run the application.

By default the first tab that is displayed in a TabControl has index 0. You use this by setting the private
field mCurrentTabIndex to zero. In the SelectedIndexChanged method you build the message to display.
This is done by using the property SelectedTab to get the Text property of the tab that was just selected
and the TabPages collection to get the Text property of the tab pages specified by the mCurrentTabIndex
field. After the message is built, the mCurrentTabIndex field is changed to point to the newly selected
tab.

Exercise 3
By creating a class that is derived from the ListViewItem class you create something that can be used
in place of the ‘‘intended’’ ListViewItem class. This means that, even though the ListView itself doesn’t
know about the extra information on the class, you are able to store additional information on the
items displayed in the ListView directly on the items.

1. Create a new class named FQListViewItem:
using System;
using System.Collections.Generic;
using System.Text;
using System.Windows.Forms;

namespace ListView
{

class FQListViewItem : ListViewItem
{
private string mFullyQualifiedPath;
public string FullyQualifiedPath
{

get { return mFullyQualifiedPath; }
set { mFullyQualifiedPath = value; }

}
}

}
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2. Find and change ListViewItem types to FQListViewItem types in the Form.cs file.

3. Find and change any reference to .Tag to .FullyQualifiedPath. In the
listViewFilesAndFolders_ItemActivate method, cast the selected item in the second
line to an FQListViewItem item as such:

string filename =
((FQListViewItem)lw.SelectedItems[0]).FullyQualifiedPath;

CHAPTER 16 SOLUTIONS

Exercise 1
To accomplish this, you are going to make one new property and two events. Start by creating the
property (private int maxLength = 32767):

public int MaxLength
{
get { return maxLength; }
set
{

if (value >= 0 && value <= 32767)
{
maxLength = value;
if (MaxLengthChanged != null)

MaxLengthChanged(this, new EventArgs());
textBoxText.MaxLength = value;

}
}

}

Next create the two new events:

public event System.EventHandler MaxLengthChanged;
public event System.EventHandler MaxLengthReached;

In the Form designer, select the TextBox and add an event handler for the TextChanged event. Here’s
the code:

private void txtLabelText_TextChanged(object sender, EventArgs e)
{
if (textBoxText.Text.Length >= maxLength)
{

if (MaxLengthReached != null)
MaxLengthReached(this, new EventArgs());

}
}

The maximum length of the text in a normal TextBox is the size of a System.Int32 type, but the default
is 32,767 characters, which normally is well beyond what is needed. In the property in step 2 above, you
check to see if the value is negative or above 32767 and ignore the change request if it is. If the value is
found to be acceptable, the MaxLength property of the TextBox is set and the event MaxLengthChanged
is raised.
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The event handler txtLabelText_TextChanged checks if the maximum number of characters in the
TextBox is equal to or above the number specified in maxLength and raises the MaxLengthReached event
if it is.

Exercise 2
Start by selecting the three fields on the StatusBar and changing the value of Bold to false (unfold the
Font property to do this). Change the Enabled property of all three fields to True and then double-click
the Bold field and enter the following:

private void toolStripStatusLabelBold_Click(object sender, EventArgs e)
{
boldToolStripButton.Checked = !boldToolStripButton.Checked;

}

Double-click the Italic field and enter this text:
private void toolStripStatusLabelItalic_Click(object sender, EventArgs e)
{
italicToolStripButton.Checked = !italicToolStripButton.Checked;

}

Double-click the Underline field and enter this text:
private void toolStripStatusLabelUnderline_Click(object sender, EventArgs e)
{
underlineToolStripButton.Checked = !underlineToolStripButton.Checked;

}

The three click event handlers toggle the Checked property of the toolbar buttons. This results in the
CheckedChanged events being fired. These event handlers are responsible for doing all the work, and
you need to change them in such a way that the status text changes as well:

private void boldToolStripButton_CheckedChanged(object sender, EventArgs e)
{

Font oldFont, newFont;

bool checkState = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBoxText.SelectionFont;

if (!checkState)
newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Bold);

else
newFont = new Font(oldFont, oldFont.Style | FontStyle.Bold);

richTextBoxText.SelectionFont = newFont;
richTextBoxText.Focus();

boldToolStripMenuItem.CheckedChanged -= new
EventHandler(boldToolStripMenuItem_CheckedChanged);

boldToolStripMenuItem.Checked = checkState;
boldToolStripMenuItem.CheckedChanged += new

EventHandler(boldToolStripMenuItem_CheckedChanged);
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//StatusBar
if (!checkState)

toolStripStatusLabelBold.Font = new Font(toolStripStatusLabelBold.Font,
toolStripStatusLabelBold.Font.Style & ~FontStyle.Bold);

else
toolStripStatusLabelBold.Font = new Font(toolStripStatusLabelBold.Font,
toolStripStatusLabelBold.Font.Style | FontStyle.Bold);

}

private void italicToolStripButton_CheckedChanged(object sender, EventArgs e)
{
Font oldFont, newFont;

bool checkState = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBoxText.SelectionFont;

if (!checkState)
newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Italic);

else
newFont = new Font(oldFont, oldFont.Style | FontStyle.Italic);

richTextBoxText.SelectionFont = newFont;
richTextBoxText.Focus();

italicToolStripMenuItem.CheckedChanged -= new
EventHandler(italicToolStripMenuItem_CheckedChanged);

italicToolStripMenuItem.Checked = checkState;
italicToolStripMenuItem.CheckedChanged += new

EventHandler(italicToolStripMenuItem_CheckedChanged);
//StatusBar

if (!checkState)
toolStripStatusLabelItalic.Font = new

Font (toolStripStatusLabelItalic. Font,
toolStripStatusLabelItalic.Font.Style & ~FontStyle.Italic);

else
toolStripStatusLabelItalic.Font = new

Font (toolStripStatusLabelItalic. Font,
toolStripStatusLabelItalic.Font.Style | FontStyle.Italic);

}

private void UnderlineToolStripButton_CheckedChanged(object sender, EventArgs e)
{
Font oldFont, newFont;

bool checkState = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBoxText.SelectionFont;

if (!checkState)
newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Underline);

else
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newFont = new Font(oldFont, oldFont.Style | FontStyle.Underline);

richTextBoxText.SelectionFont = newFont;
richTextBoxText.Focus();

underlineToolStripMenuItem.CheckedChanged -= new
EventHandler(underlineToolStripMenuItem_CheckedChanged);

underlineToolStripMenuItem.Checked = checkState;
underlineToolStripMenuItem.CheckedChanged += new

EventHandler(underlineToolStripMenuItem_CheckedChanged);

//StatusBar
if (!checkState)
toolStripStatusLabelUnderline.Font = new

Font(toolStripStatusLabelUnderline .Font,
toolStripStatusLabelItalic.Font.Style & ~FontStyle.Underline);

else
toolStripStatusLabelUnderline.Font = new

Font(toolStripStatusLabelUnderline.Font,
toolStripStatusLabelItalic.Font.

Style | FontStyle.Underline);
}

The event handlers now change the font of the StatusStrip panels to either Bold, Italic or Underline
when the toolbar buttons are checked and normal when they are not.

CHAPTER 17 SOLUTIONS

Exercise 1
ClickOnce deployment has the advantage that the user installing the application doesn’t need admin-
istrator privileges. The application can be automatically installed by clicking on a hyperlink. Also, you
can configure that new versions of the application can be installed automatically.

Exercise 2
The application manifest describes the application and required permissions, the deployment manifest
describes deployment configuration such as update policies.

Exercise 3
If administrator permissions are required by the installation program, the Windows Installer is needed
instead of ClickOnce deployment.

Exercise 4
File System Editor, Registry Editor, File Types Editor, User Interface Editor, Custom Actions Editor,
Launch Condition Editor.
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CHAPTER 18 SOLUTIONS

Exercise 1
The LoginView control can be added to the master page to have this information available with every
content page. In the following code snippet you can see a LoggedInTemplate in the LoginView that
is shown when the user is logged in. The LoggedInTemplate contains a Label and a LinkButton. The
Label control with the id InfoLabel is used to show user information.

<asp:LoginView ID="LoginView1" runat="server">
<LoggedInTemplate>

<asp:Label ID="InfoLabel" runat="server" Text="Hello, User">
</asp:Label><br />
<asp:LinkButton ID="LinkButton1" runat="server"

OnClick="OnLogout">Logout</asp:LinkButton>
</LoggedInTemplate>

</asp:LoginView>

The Label is filled from code behind in the Page_Load event handler. The username can be accessed via
the Context property. User.Identity.Name returns the username.

protected void Page_Load(object sender, EventArgs e)
{

Control infoLabel = this.LoginView1.FindControl("InfoLabel");
if (infoLabel != null)

(infoLabel as Label).Text = "Welcome, " + Context.User.Identity.Name;
}

Exercise 2
The previous usage of the DropDownlist had a list of fix defined items to give a selection to the user.
Now a SqlDataSource that connects to the Events database is used instead:

<asp:SqlDataSource ID="SqlDataSource1" runat="server"
ConnectionString="<%$
ConnectionStrings:BegVCSharpEventsConnectionString %>"
SelectCommand="SELECT [Id], [Title], [Date] FROM [Events]
ORDER BY [Date]">

</asp:SqlDataSource>

And with the DropDownList control the DataSourceId referencing the SqlDataSource is set, and the
DataTextField references the Title from the SQL selection to display the title of the event:

<asp:DropDownList ID="dropDownListEvents" runat="server"
DataSourceID="SqlDataSource1" DataTextField="Title"
DataValueField="Id">

</asp:DropDownList>

Exercise 3
Creating a project from the menu File ➪ New Project ➪ ASP.NET Web Application creates a project
that has many items pre-created. You will find a master page named Site.Master. This master page
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makes use of a style sheet named Site.css, which you can find in the folder Styles. Within the master
page a Menu control is used for site navigation. The files Default.aspx and About.aspx use the
master page and can be navigated to.

In the Account subfolder you can see several files which use authentication features such as Login.aspx,
Register.aspx, and ChangePassword.aspx.

You can start with this project and add your pages and functionality as needed.

CHAPTER 19 SOLUTIONS

Exercise 1
Create a new Web service by selecting File ➪ New ➪ Project, and choose the ASP.NET Empty Web
Application template. Name it CinemaReservation. Add a new Web service by selecting Project ➪ Add
New Item . . . , select the Web Service template and name it CinemaReservation.asmx.

Exercise 2
The classes should look similar to this code segment:

public class ReserveSeatRequest
{

public string Name { get; set; }
public int Row { get; set; }
public int Seat { get; set; }

}

public class ReserveSeatResponse
{

public string ReservationName { get; set; }
public int Row { get; set; }
public int Seat { get; set; }

}

Exercise 3
For all the seats an array reservedSeats should be declared, so you can remember reserved seats:

private const int maxRows = 12;
private const int maxSeats = 16;
private bool[,] reservedSeats = new bool[maxRows, maxSeats];

The implementation of the Web service method can look similar to the code shown. If the requested
seat is free, the seat is reserved and returned from the Web service. If the seat is not free, the next free
seat is returned.

[WebMethod]
public ReserveSeatResponse ReserveSeat(ReserveSeatRequest req)
{

ReserveSeatResponse resp = new ReserveSeatResponse();
resp.ReservationName = req.Name;
object o = HttpContext.Current.Cache["Cinema"];
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if (o == null)
{

// fill seats with data from the database or a file...
HttpContext.Current.Cache["Cinema"] = reservedSeats;

}
else
{

reservedSeats = (bool[,])o;
}
if (reservedSeats[req.Row, req.Seat] == false)
{

reservedSeats[req.Row, req.Seat] = true;
resp.Row = req.Row;
resp.Seat = req.Seat;

}
else
{

int row;
int seat;
GetNextFreeSeat(out row, out seat);
resp.Row = row;
resp.Seat = seat;

}
return resp;

}

Exercise 4
Create a new Windows application and add a service reference to the Web service. The call to the
Web service is shown here:

private void OnRequestSeat(object sender, EventArgs e)
{

CinemaService.ReserveSeatRequest req =
new CinemaService.ReserveSeatRequest();

req.Name = textName.Text;
req.Seat = int.Parse(textSeat.Text);
req.Row = int.Parse(textRow.Text);

CinemaService.CinemaReservationSoapClient ws =
new CinemaService.CinemaReservationSoapClient();

CinemaService.ReserveSeatResponse resp =
ws.ReserveSeat(req);
MessageBox.Show(String.Format("Reserved seat {0} {1}",

resp.Row, resp.Seat));
}

CHAPTER 20 SOLUTIONS

Exercise 1
Copying the Website copies all files required to run the Web application. Visual Studio 2010 has a
dialog for a bi-directional copy. Newer files from the target server can be copied locally. If the source
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code should not be copied to the target Web server, publishing allows creating assemblies, and then
you can copy just the assemblies to the target Web server.

Exercise 2
Copying the site requires that the virtual directory on the target server is already created. With a setup
program it is possible to create the virtual directory within IIS during setup.

Exercise 3
The options are to publish to a file system, to publish to a server with FrontPage Server Extensions, to
publish via FTP, and to publish with 1-Click publishing. Mainly this depends on the hosting option
you are using and what your provider offers. In all cases the virtual directory must have been created
on the server. Publishing to a file system you need to have access to the file system. This should be the
case if you are running IIS on your own. Publishing with FrontPage Server Extensions, these extensions
must be installed on the server. Publishing via FTP, and FTP server must be installed on the server.
Publishing via 1-Click, the provider must support this new publishing option.

Exercise 4
First use the IIS Management tool to create a Web application. Then use Visual Studio to copy the Web
service files to the server.

CHAPTER 21 SOLUTIONS

Exercise 1
System.IO

Exercise 2
You use a FileStream object to write to a file when you need random access to files, or when you are
not dealing with string data.

Exercise 3
➤ Peek(): Gets the value of the next character in the file but does not advance the file position

➤ Read(): Gets the value of the next character in the file and advances the file position

➤ Read(char[] buffer, int index, int count): Reads count characters into buffer, starting at
buffer[index]

➤ ReadLine(): Gets a line of text

➤ ReadToEnd(): Gets all text in a file
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Exercise 4
DeflateStream

Exercise 5
Ensure that it doesn’t possess the Serializable attribute.

Exercise 6
➤ Changed: Occurs when a file is modified

➤ Created: Occurs when a file in created

➤ Deleted: Occurs when a file is deleted

➤ Renamed: Occurs when a file is renamed

Exercise 7
Add a button that toggles the value of the FileSystemWatcher.EnableRaisingEvents property.

CHAPTER 22 SOLUTIONS

Exercise 1
1. Double-click the Create Node button to go to the event handler doing the work.

2. Below the creation of the XmlComment, insert the following three lines:

XmlAttribute newPages = document.CreateAttribute("pages");
newPages.Value = "1000";

newBook.Attributes.Append(newPages);

Exercise 2
1. //elements — Returns all nodes in the document.

2. element — Returns every element node in the document but leaves the element root
node out.

3. element[@Type=’Noble Gas’] — Returns every element that includes an attribute with the
name Type, which has a value of Noble Gas.

4. //mass — Returns all nodes with the name mass.

5. //mass/.. — The .. causes the XPath to move one up from the selected node, which means
that this query selects all the nodes that include a mass node.

6. element/specification[mass=’20.1797’] — Selects the specification element that contains
a mass node with the value 20.1797.
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7. element/name[text()=’Neon’] — To select the node whose contents you are testing, you can
use the text() function. This selects the name node with the text Neon.

Exercise 3
Recall that XML can be valid, well-formed, or invalid. Whenever you select part of an XML document,
you are left with a fragment of the whole. This means that there is a good chance that the XML you’ve
selected is in fact invalid XML on its own. Most XML viewers will refuse to display XML that isn’t
well-formed, so it is not possible to display the results of many queries directly in a standard XML
viewer.

CHAPTER 23 SOLUTIONS

Exercise 1

static void Main(string[] args)
{

string[] names = { "Alonso", "Zheng", "Smith", "Jones", "Smythe",
"Small", "Ruiz", "Hsieh", "Jorgenson", "Ilyich", "Singh", "Samba", "Fatimah" };

var queryResults =
from n in names
where n.StartsWith("S")

orderby n descending
select n;

Console.WriteLine("Names beginning with S:");

foreach (var item in queryResults) {
Console.WriteLine(item);

}

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}

Exercise 2
Sets smaller than 5,000,000 have no numbers < 1000:

static void Main(string[] args)
{

int[] arraySizes = { 100, 1000, 10000, 100000,
1000000, 5000000, 10000000, 50000000 };

foreach (int i in arraySizes) {
int[] numbers = generateLotsOfNumbers(i);
var queryResults = from n in numbers

where n < 1000
select n;
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Console.WriteLine("number array size = {0}: Count(n < 1000) = {1}",
numbers.Length, queryResults.Count()

);
}

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}

Exercise 3
Does not affect performance noticeably for n < 1000:

static void Main(string[] args)
{

int[] numbers = generateLotsOfNumbers(12345678);

var queryResults =
from n in numbers
where n < 1000
orderby n
select n

;

Console.WriteLine("Numbers less than 1000:");
foreach (var item in queryResults)
{

Console.WriteLine(item);
}

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}

Exercise 4
Very large subsets such as n > 1000 instead of n < 1000 are very slow:

static void Main(string[] args)
{

int[] numbers = generateLotsOfNumbers(12345678);

var queryResults =
from n in numbers
where n > 1000
select n

;

Console.WriteLine("Numbers less than 1000:");
foreach (var item in queryResults)
{

Console.WriteLine(item);
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}

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}

Exercise 5
All the names are output because there is no query.

static void Main(string[] args)
{

string[] names = { "Alonso", "Zheng", "Smith", "Jones", "Smythe",
"Small", "Ruiz", "Hsieh", "Jorgenson", "Ilyich", "Singh", "Samba", "Fatimah" };

var queryResults = names;

foreach (var item in queryResults) {
Console.WriteLine(item);

}

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}

Exercise 6

var queryResults =
from c in customers
where c.Country == "USA"
select c

;
Console.WriteLine("Customers in USA:");
foreach (Customer c in queryResults)
{

Console.WriteLine(c);
}

Exercise 7
static void Main(string[] args)
{

string[] names = { "Alonso", "Zheng", "Smith", "Jones", "Smythe",
"Small", "Ruiz", "Hsieh", "Jorgenson", "Ilyich", "Singh", "Samba", "Fatimah" };

// only Min() and Max() are available (if no lambda is used)
// for a result set like this consisting only of strings
Console.WriteLine("Min(names) = " + names.Min());
Console.WriteLine("Max(names) = " + names.Max());

var queryResults =
from n in names
where n.StartsWith("S")
select n;
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Console.WriteLine("Query result: names starting with S");
foreach (var item in queryResults)
{

Console.WriteLine(item);
}

Console.WriteLine("Min(queryResults) = " + queryResults.Min());
Console.WriteLine("Max(queryResults) = " + queryResults.Max());

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();
}

CHAPTER 24 SOLUTIONS

Exercise 1
Use the following code:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Xml.Linq;
using System.Text;

namespace BegVCSharp_24_exercise1
{

class Program
{

static void Main(string[] args)
{

XDocument xdoc = new XDocument(
new XElement("employees",

new XElement("employee",
new XAttribute("ID", "1001"),
new XAttribute("FirstName", "Fred"),
new XAttribute("LastName", "Lancelot"),
new XElement("Skills",

new XElement("Language", "C#"),
new XElement("Math", "Calculus")
)

),
new XElement("employee",

new XAttribute("ID", "2002"),
new XAttribute("FirstName", "Jerry"),
new XAttribute("LastName", "Garcia"),
new XElement("Skills",

new XElement("Language", "French"),
new XElement("Math", "Business")
)

)
)

);
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Console.WriteLine(xdoc);

Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}
}

}

Exercise 2
Use code similar to this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Xml.Linq;
using System.Text;

namespace BegVCSharp_24_exercises
{

class Program
{

static void Main(string[] args)
{

string xmlFileName =
@"C:\BegVCSharp\Chapter24\Xml\NorthwindCustomerOrders.xml";

XDocument customers = XDocument.Load(xmlFileName);

Console.WriteLine("Oldest customers: Companies with orders in 1996:");
var queryResults =

from c in customers.Descendants("customer")
where c.Descendants("order").Attributes("orderYear")

.Any(a => a.Value == "1996")
select c.Attribute("Company");

foreach (var item in queryResults)
{

Console.WriteLine(item);
}
Console.Write("Press Enter/Return to continue:");
Console.ReadLine();

}
}

}

Exercise 3
Here’s the code:

using System;
using System.Collections.Generic;
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using System.Linq;
using System.Xml.Linq;
using System.Text;

namespace BegVCSharp_24_exercises
{

class Program
{

static void Main(string[] args)
{

string xmlFileName =
@"C:\BegVCSharp\Chapter24\Xml\NorthwindCustomerOrders.xml";

XDocument customers = XDocument.Load(xmlFileName);

Console.WriteLine(
"Companies with individual orders totaling over $10,000");

var queryResults =
from c in customers.Descendants("order")
where Convert.ToDecimal(c.Attribute("orderTotal").Value) > 10000
select new { OrderID = c.Attribute("orderID"),

Company = c.Parent.Attribute("Company") };

foreach (var item in queryResults)
{

Console.WriteLine(item);
}
Console.Write("Program finished, press Enter/Return to continue:");
Console.ReadLine();

}
}

}

Exercise 4
Use the following code:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Xml.Linq;
using System.Text;

namespace BegVCSharp_24_exercises
{

class Program
{

static void Main(string[] args)
{

string xmlFileName =
@"C:\BegVCSharp\Chapter24\Xml\NorthwindCustomerOrders.xml";

XDocument customers = XDocument.Load(xmlFileName);

Console.WriteLine("Lifetime highest-selling customers: "+
"Companies with all orders totaling over $100,000");

var queryResult =
from c in customers.Descendants("customer")
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where c.Descendants("order").Attributes("orderTotal")
.Sum(o => Convert.ToDecimal(o.Value)) > 100000

select c.Attribute("Company");

foreach (var item in queryResult)
{

Console.WriteLine(item);
}
Console.Write("Press Enter/Return to continue:");
Console.ReadLine();

}
}

Exercise 5
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace BegVCSharp_24_exercise1
{

class Program
{

static void Main(string[] args)
{

NORTHWNDEntities northWindEntities = new NORTHWNDEntities();

Console.WriteLine("Product Details");
var queryResults = from p in northWindEntities.Products

select new
{

ID = p.ProductID,
Name = p.ProductName,
Price = p.UnitPrice,
Discontinued = p.Discontinued

};
foreach (var item in queryResults)
{

Console.WriteLine(item);
}
Console.WriteLine("Employee Details");
var queryResults2 = from e in northWindDataContext.Employees

select new
{

ID = e.EmployeeID,
Name = e.FirstName+" "+e.LastName,
Title = e.Title

};
foreach (var item in queryResults2)
{

Console.WriteLine(item);
}
Console.WriteLine("Press Enter/Return to continue...");
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Console.ReadLine();

}
}

}

Exercise 6
Use code similar to this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace BegVCSharp_24_exercise6
{

class Program
{

static void Main(string[] args)
{

NORTHWNDEntities northWindEntities = new NORTHWNDEntities();

Console.WriteLine("Top-Selling Products (Sales over $50,000)");
var queryResults =
from p in northWindEntities.Products
where p.Order_Details.Sum(od => od.Quantity * od.UnitPrice) > 50000
orderby p.Order_Details.Sum(od => od.Quantity * od.UnitPrice) descending
select new
{

ID = p.ProductID,
Name = p.ProductName,
TotalSales = p.Order_Details.Sum(od => od.Quantity * od.UnitPrice)

};
foreach (var item in queryResults)
{

Console.WriteLine(item);
}

Console.WriteLine("Press Enter/Return to continue...");
Console.ReadLine();

}
}

}

Exercise 7
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace BegVCSharp_24_exercise7
{
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class Program
{

static void Main(string[] args)
{

NORTHWNDEntities northWindEntities = new NORTHWNDEntities();

var totalResults = from od in northWindEntities.Order_Details
from c in northWindEntities.Customers
where c.CustomerID == od.Order.CustomerID
select new
{

Product = od.Product.ProductName,
Country = c.Country,
Sales = od.UnitPrice * od.Quantity

};

var groupResults =
from c in totalResults
group c by new { Product = c.Product, Country = c.Country } into cg
select new {

Product = cg.Key.Product,
Country = cg.Key.Country,
TotalSales = cg.Sum(c => c.Sales)

}
;

var orderedResults =
from cg in groupResults
orderby cg.Country, cg.TotalSales descending
select cg

;

foreach (var item in orderedResults)
{

Console.WriteLine("{0,-12}{1,-20}{2,12}",
item.Country, item.Product, item.TotalSales.ToString("C2"));

}
Console.WriteLine("Press Enter/Return to continue...");
Console.ReadLine();

}
}

}

CHAPTER 25 SOLUTIONS

Exercise 1
False. Most of the code stays the same, but there are minor differences, such as having to use Page

controls in WPF browser applications and Window controls in WPF desktop applications.
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Exercise 2
You would use an attached property to do this. In XAML, attached properties are referred to using
attribute syntax with a fully qualified attribute name of the form <ParentClassName>.<AttributeName>.
The following code shows an example of this:

<Tree>
<Branch Tree.LeafCount="3" />
<Branch Tree.LeafCount="42" />

</Tree>

Exercise 3
Statements b) and e) are true. Statement a) is wrong because .NET properties are optional; c) is wrong
because there is no limit on the dependency properties you can have for a class, and d) is wrong because
this is a best practice naming convention, not a requirement.

Exercise 4
You would use the StackPanel control.

Exercise 5
The naming convention specifies that the name of the tunneling event is the same as that used for the
associated bubbling event, but with the prefix Preview.

Exercise 6
Strictly speaking this is a trick question, as you can animate any property type. However, to animate
property types other than double, Color, or Point, you would have to create your own timeline classes,
so it is generally a good idea to stick to these types.

Exercise 7
You use dynamic resource references to enable the resource reference to change at runtime, or when
you don’t know what the reference will be until runtime.

CHAPTER 26 SOLUTIONS

Exercise 1
All of the above

Exercise 2
A data contract, with DataContractAttribute and DataMemberAttribute attributes
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Exercise 3
Use the .svc extension

Exercise 4
That is one way of doing things, but it is usually easier to put all your WCF configuration in a separate
configuration file, either web.config or app.config.

Exercise 5

[ServiceContract]
public interface IMusicPlayer
{

[OperationContract(IsOneWay=true)]
void Play();

[OperationContract(IsOneWay=true)]
void Stop();

[OperationContract]
TrackInformation GetCurrentTrackInformation();

}

You would also want a data contract to encapsulate track information; TrackInformation in the
preceding code.

ANSWERS TO CHAPTER 27 EXERCISES

Exercise 1
A composite activity consists of two parts – the activity itself and also the designer (XAML) file that
defines the layout of the activity on screen. Composite activities typically derive from the NativeActivity
class, and expose a collection of sub-activities. As an example the Sequence activity has an Activities
property that is a collection of the child activities.

You need to override the Execute() method in order to schedule your child activities to run – you might
want to randomly choose an activity or run everything at the same time. The Execute() method is passed
an instance of the NativeActivityContext class, which you can use to schedule execution of the child
activities.

The last step is to create a designer that allows the user to drop activities into your activity. Here you
would use XAML to define the look and feel of the activity, and it’s often best to refer to the inbuilt
activities to see how they are implemented in order to re-use some of the XAML resources available
to you. If you download Reflector (http://reflector.red-gate.com) you can use the BAML viewer
add-in (search for this online) to decompile the resources that are used by the inbuilt assemblies in order
to see the XAML that is used to define custom composite activities.
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Exercise 2
Workflow 4 has several activities that allow you to expose a workflow as a WCF service. The easiest
route is to choose the ‘‘WCF Workflow Service Application’’ project type from the ‘‘WCF’’ item within
the new project dialog. You can then add in activities to process the incoming method call(s) and return
results to the caller as needed.

Exercise 3
Workflow has the concept of a Persistence service that allows you to save and reload a workflow
instance. When a workflow is idle (that is, it is waiting for some form of external input or a delay) it is
a candidate for persistence. If you have a persistence provider setup then the workflow will be saved into
that provider. There’s a SQL Server provider available in the box (see the SqlWorkflowInstanceStore

class available in the System.Activities.DurableInstancing assembly). It is not possible to persist a
workflow if you are running it under the WorkflowInvoker – you must host your workflow using the
WorkflowApplication or the WorkflowServiceHost class.
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base keyword, 220–221, 255–256
base type, arrays, 110
Beginning HTML, XHTML, CSS, and JavaScript

(Ducket), 611
behaviors, WCF

overview of, 905–906
in WCF service example, 911–912

binary operators
?? operator (null coalescing operator), 336
assignment, 57
Boolean assignment, 62
Boolean comparison, 60–61
mathematical, 45–46
operator overloading and, 309, 311
overview of, 45

bindings, WCF
communication protocols and, 903–904
overview of, 900
in WCF service examples, 913–914, 924–925

bitwise operators
bitwise shift operators, 67
overview of, 64–67

blocks of code, 32, 126
block-structured language, C# as, 32
bool type

Boolean logic and, 59
simple types, 38

Boole, George, 59
Boolean logic

assignment operators, 62
bool types and, 36

comparison (relational) operators, 60–61
conditional operators, 61–62
overview of, 59–60
using, 63–64

Border control, WPF, 860
boxing, type comparisons, 303–305
branching
if statements, 70–74
overview of, 69–70
switch statements, 74–77
ternary (conditional) operator and, 70
variable scope and, 140

break command, interrupting loops, 87–88
break mode debugging

breakpoints, 166–168
Call Stack window, 174–175
entering break mode, 166
Immediate and Command windows, 173–174
monitoring variable content, 170–172
other options for entering break mode, 168–169
overview of, 166, 184
stepping through code, 172–173

breakpoints, in debugging, 166–168
Breakpoints window, 167
browsers, HTML support in, 578
bubbling, through WPF controls, 853
building-block Web services, 639
buttons
Button control, 453
defined, 496
event handlers added to, 455
events of Button control, 453–454
properties of Button control, 453
working with, 454–455

C
C#

application types, 9
console application structure, 34–35
defining classes, 209–212
LINQ as extension to, 753
overview of, 12
syntax, 32–34, 57
what it is, 8–9

C# enhancements
advanced method parameters, 418
anonymous methods, 429–430
anonymous types, 409–410
collection initializers, 404–405
defining and using extension methods, 426–429
dynamic lookup, 413–414
dynamic types, 414
extension methods, 424–426
IDynamicMetaObjectProvider, 417–418
initializers, 402
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C# enhancements (continued)
lambda expression parameters, 434
lambda expression statement bodies, 434–435
lambda expressions, 429
lambda expressions and collections, 436–437
lambda expressions as delegates and expression trees,

435–436
lambda expressions for anonymous methods,

430–431
named parameters, 420–421, 424
object initializers, 402–404
optional parameters, 418–420, 424
overview of, 401
type inference, 407–409
using anonymous types, 410–412
using dynamic types, 414–417
using initializers, 405–407
using lambda expressions with collections, 437–439
using named and optional parameters, 421–424
using simple lambda expressions, 431–434

C# programs
creating console applications, 18–21
development environments for, 14
Error List window, 23–24
overview of, 13
Properties window, 23
Solution Explorer and, 22–23
VCE as development environment, 17
VS as development environment, 14–17
Windows Forms applications, 24–28

C++
C# compared with, 8–9
similarity of C# syntax to, 32
templates, 331, 333

Cab Project template, VS (Visual Studio 2010), 547
cabinet files, MSI files, 553
cache, server-side state management, 605–606
Call Hierarchy window, VS

for navigating code, 224
overview of, 274–275

Call Stack window, VS, 174–175
calling functions, 126
calling methods, 641–642
calling Web services, 664
camelCase, 42
Canvas control, WPF, 858, 860–861
Card class

adding to class module, 268–269
in class module, 264

Cascading Style Sheets. See CSS (Cascading Style
Sheets)

case sensitivity
C# syntax, 34
variable names and, 41

casting variables, 96
catch, in try . . .catch . . .finally, 176–178
char types, 38

CheckBoxes
CheckBox control, 464–465
events, 466
GroupBox control, 466–467
properties, 466
using, 467–470

CheckListBoxes, 477. See also ListBoxes
CIL (Common Intermediate Language), 5
class diagrams

adding class members from, 249–250
in VS, 227–228
writing class libraries, 265

class keyword, 209–210
class libraries

adding clients to, 390–397
adding collections to, 288–291
adding deep copying to, 301–302
adding operator overloading to, 313–318
client application for, 272–274
expanding, 389–390
modifying to use generic collection class, 350–351
in VS, 228–232
writing, 265–266

class members. See also classes
abstract/nonabstract, 232
adding fields to classes, 252
adding members from class diagram, 249–250
adding methods to classes, 250–251
adding properties to classes, 251–252
automatic properties, 253
Call Hierarchy window and, 274–275
calling overridden or hidden base class methods,

255–257
field definitions, 242
hiding base class methods, 254–255
instances, 207
interface members compared with, 257
member definitions, 241–242
method definitions, 242–243
nested type definitions, 257
overview of, 241
partial class definitions, 261–262
partial method definitions, 262–264
property definitions, 244–246
refactoring, 252–253
static, 191–192
virtual, 195

class module
adding Card class, 268–269
adding Deck class, 269–272
adding Suit and Rank enumerations, 266–268
Card class in, 264
client application, 272–274
Deck class in, 265
overview of, 264
writing class libraries, 265–266

Class View window, VS/VCE, 222–224

1012



classes – Common Language Runtime (CLR)

classes
abstract, 195–196
adding constructors to, 217–218
adding destructors to, 218
benefits of generic, 332
class diagrams, 227–228
class libraries, 228–232
Class View window in VS/VCE, 222–224
collection classes, 278
constructor execution sequence, 218–222
contained, 198–199
defining, 213–215
defining generic, 256–261, 351–353, 356–361
defining in C#, 209–212
defining style classes, 610–611
exception, 375
generic, 371
inheriting from generic classes, 361–362
interface definition, 212–213
interfaces and, 193
interfaces vs. abstract classes, 232–235
Object Browser in VS/VCE, 224–225
objects and, 187
overview of, 207, 209
polymorphism and, 196–197
shallow copying vs. deep copying, 237
static classes, 192
structs compared with, 201, 235–237
System.Object and, 215–217
VS/VCE for adding, 226–227

classes, abstract
defining classes, 210
vs. interfaces, 232–235
overview of, 195–196

classes, base
calling overridden or hidden methods, 255–257
DictionaryBase class, 291–292
hiding methods, 254–255
inheritance and, 194–195
interface members implemented on, 259–260
WF activities and, 944

ClickOnce deployment
configuring publishing options for, 538–539
creating/using application updates, 545–546
defining security requirements, 537–538
installing application using, 543–545
options for deploying applications, 533
overview of, 534
preparing application for, 535–536
Publish Wizard and, 539–543
publishing Web applications, 670
signing ClickOnce manifests, 536–537

client applications
for class library, 272–274
WCF, 934

clients
implementing for ASP.NET Web service, 649–654, 658

using simple WCF service and client, 906–908
Web services, 639, 645

client-side state management
cookies for, 602–603
overview of, 601
view state for, 601–602

Clone(), deep copying and, 300–301
CLR (Common Language Runtime)

included in .NET Framework, 4
managed code and, 6

code
blocks of, 32, 126
managed, 6–7
native vs. compiled, 5
navigating in VS, 224
reusable, 126
simple, nonverbose, 161
stepping through, 172–173

CodeActivity base class, WF, 944
collection classes, 278, 350–351
collection initializers, 404–407
CollectionBase class, 285
collections

adding deep copying to class library, 301–302
adding indexers to, 286–288
adding to class library, 288–291
arrays compared with advanced collections, 279–284
class definition and, 284–285
deep copying and, 299–301
defining, 329
generic, 332, 371
implementing an iterator for, 295–297
indexers and, 286
iterators and, 293–295, 297–298
keyed collections and IDictionary interface, 291–293
lambda expressions and, 436–437
in OOP, 199
overview of, 277–278
sorting, 320–321
System.Collection.Generics namespace, 333,

340–341
using, 278–279
using lambda expressions with, 437–439

ColumnHeader, adding to Columns collection of
ListView control, 484

COM (Component Object Model), 413
Command window, break mode debugging from,

173–174
command-line parameters, 144–146, 154
comma-separated values (CSV)

overview of, 702
working with, 702–706

comments, in C#, 33–34
Common Intermediate Language (CIL), 5
Common Language Runtime (CLR)

included in .NET Framework, 4
managed code and, 6
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Common Type system (CTS), 4
communication, Web services and, 637
communication payload, WCF, 934
communication protocols, WCF, 901–902, 934
comparison operators

Boolean, 60
operator overloading and, 311

comparisons
bool types and, 59
overview of, 277

comparisons, type
boxing and unboxing, 303–305
is operator, 305
overview of, 303, 329
using is operator, 305–308

comparisons, value
adding operator overloading to class libraries,

313–318
IComparable and IComparer interfaces, 318–320
operator overloading, 308–313
overview of, 308, 329
sorting collections, 320–321
sorting lists, 321–324

compilers
C#, 32
compiling code, 5

complex objects, LINQ queries, 770–774
complex types

arrays, 110
arrays of arrays, 115–116
declaring arrays, 110–111
declaring enumerations, 103–104
defining structs, 107–108
enumerations, 102–103
foreach loops used with arrays, 113
multidimensional arrays, 113–115
overview of, 102
string manipulation, 116–118
structs, 107
using arrays, 111–112
using auto-completion in VS, 119–121
using enumerations, 105–107
using structs, 108–109

Component Object Model (COM), 413
components, Windows Installer, 548–549
composite controls, 522
compressed files

GZIP compression, 686, 706
overview of, 723
reading/writing, 706–710

computer programs, 31
Condition column, in Breakpoints window, 167
conditional (ternary) operators

Boolean, 61–62
branching and, 70
common use of, 80
overview of, 45

console applications
creating, 18–21
defined, 13–14
structure of, 34–35

Console.WriteLine(), 157
const keyword, 76
constants, 75–76
constrained types, 354–356
constructors

adding to classes, 217–218
execution sequence for, 218–222
initialization of, 220
instance constructors, 192
life cycle of objects and, 190–191
static constructors, 191–192

constructors, LINQ to XML
constructing XML element text with strings, 808
overview of, 804–807

containment, of object instance, 198–199
content pages, 611
content presenters, WPF controls, 847
content syntax, in XAML, 847–848
ContextMenuStrip, 498
continue command

infinite loops and, 89
interrupting loops, 87–88

contracts, WCF
defining service contracts, 917–925
overview of, 900, 934
types of, 904–905

contravariance, 368–369
controls, server

ASP.NET, 586–588
overview of, 586
postback and, 588
tables for arranging, 580
validating, 597–600
Web servers, 636

controls, Windows Forms
anchoring, docking, and snapping, 449–451
buttons. See buttons
creating custom, 522–523
debugging user controls, 527
events generated by, 451–453
ImageLists. See ImageLists
ListBoxes. See ListBoxes
ListViews. See ListViews
overview of, 448
properties of, 448–449
RadioButtons. See RadioButtons
RichTextBoxes. See RichTextBoxes
TabControls. See TabControls
TextBoxes. See TextBoxes

controls, WPF
alignment, margins, padding, and dimensions of,

859–860
attached properties, 852
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basics of, 849–850
Border control, 860
Canvas control, 860–861
as content presenters, 847
dependency properties, 850–852
DockPanel control, 861–863
Grid control, 863–866
implementing dependency properties, 884–887
layout of, 858–859
list of, 850
overview of, 898
routed events, 852–854
stack order of, 859
StackPanel control, 866–867
styling, 868–869
templates, 869–870
using styles and templates, 870–873
working with routed events, 855–857
WrapPanel control, 868

conversion, type
convert commands, 99–100
explicit conversion, 95–99
how it works, 49
implicit conversion, 94–95
overview of, 94
using, 101–102

conversion operators, overloading, 324–326
conversions
as operator for, 326–327
overloading conversion operators, 324–326
overview of, 277, 324

convert commands, for explicit conversion, 99–100
cookies, state management and, 602
Copy Web Site tool, 671–672
copying objects, shallow copying vs. deep copying, 237
copying web sites, Web application deployment via,

669–672, 680
covariance, 367–368
CreateUserWizard control, 625–626
CSS (Cascading Style Sheets)

defining style classes, 610–611
defining styles for elements, 606–610
styling Web pages with, 606

CSV (comma-separated values)
overview of, 702
working with, 702–706

CTS (Common Type system), 4
custom controls, 522–523, 532
custom exceptions

adding to class libraries, 375–377
overview of, 375, 400

D
data

displaying using GridView control, 628–633
functions exchanging, 130–131, 134–136

parameters and return values vs. global data,
142–143

data, file system
delimited files (CSV), 702
DirectoryInfo class, 689
File and Directory classes, 686–687
file pointers indicating file position, 691–692
FileInfo class, 687–689
FileStream object, 690–691
I/O classes, 684–686
monitoring, 715–721
overview of, 683
path names and relative paths, 690
reading data from input stream, 699–701
reading data from random access files, 693–695
reading data with FileStream object, 692–693
reading data with StreamReader class, 701–702
reading/writing compressed data, 707–710
reading/writing compressed files, 706–707
serializing/deserializing objects, 710–715
StreamReader object, 699
streams, 683–684
StreamWriter object, 697
working with CSV files, 702–706
writing data to output stream, 697–699
writing data to random access files, 695–696

data access
LINQ (Language Integrated Query). See LINQ

(Language Integrated Query)
XML. See XML (eXtensible Markup Language)

data contracts, WCF
defining, 918–919
overview of, 905
in WCF service examples, 909–910, 924

data source, in LIN, 756
data structures. See structs
databases. See also LINQ to SQL

creating SQL Server database, 626–628
first LINQ to database query, 798–801
generating XML from, 814–817, 825
LINQ used with, 796
navigating LINQ to Entities relationships, 801–804
querying, 825
reading from/writing to, 626, 636
security configuration and, 621

Debug configuration, 156
Debug toolbar, 166, 173
Debug.Assert(), 168–169
debugging. See also error handling

in break mode, 166–169
Call Stack window and, 174–175
diagnostic output, 164–166
exception handling, 182–183
Immediate and Command windows and, 173–174
monitoring variable content, 170–172
in nonbreak (normal) mode, 157
outputting debugging information, 158
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debugging (continued)
overview of, 155
stepping through code, 172–173
testing Web services, 649
tracepoints and, 163–164
user controls, 527
in VS and VCE, 156–157
writing text to output window, 158–163

Debug.WriteLine(), 158, 162–163
Deck class, 265, 269–272
declaring variables

arrays, 110–111
assignment operators and, 44
enumerations, 103–104
overview of, 36

decrement operators, 46
deep copying

adding to class library, 301–302
collections, 299–301
vs. shallow copying, 237

default constructors, 190
default keyword, 354
deferred query execution, LINQ, 757–758
Deflate algorithm, 706
delegates

calling functions, 149–152
defining generic, 366
EventHandler and EventHandler<T> types, 388
lambda expressions as, 435–436
overview of, 154
restrictions on event handlers specified by, 377
for storing references to functions, 149

delimited files (CSV)
overview of, 702
working with, 702–706

dependency properties, WPF
controls and, 850–852
implementing, 884–887

deploying Web applications
copying web sites, 669–672
creating application, 669
creating application pool, 667–668
creating Web Setup Project, 675–677
IIS and, 665–667
installing applications, 677–678
overview of, 665
publishing applications, 672–674
Windows Installer for, 675

deploying Windows applications
ClickOnce. See ClickOnce deployment
MDI Editor example. See MDI Editor project
overview of, 533–534
VS setup and deployment project types, 546–547
VS setup editors and, 556
Windows Installer and, 547–550

deployment, xcopy, 533

Descendants() member, LINQ to XML query
members, 819–821

designers
activity designers in WF, 953, 956
adding activity designer, 953–955
benefits of XAML to, 839
WPF for, 830–833

desktop applications. See also applications; Windows
applications

compared with Web applications, 829
WPF and, 848

destructors
adding to classes, 218
life cycle of objects and, 191

developers, WPF for C# developers, 833–834
development environments, for C# programs

overview of, 14
VCE as, 17
VS as, 14–17

development tools, VCE, 10
dialog boxes

adding, 562–563
configuring, 562–563
Confirm Installation, 569–570
Disk Cost dialog and, 568
displaying/arranging open, 520–522
license agreement, 567
Read Me dialog, 566–567
Welcome dialog, 566

dialog-based applications, types of Windows
applications, 512

dictionaries, 329
Dictionary<K,V> type, 349–350
DictionaryBase class, 291–292
dimensions, WPF controls, 859–860
directives, preprocessor, 35
directories, MDI Editor, 551
Directory class, 686–687
DirectoryInfo class, 689
disk space, Disk Cost dialog and, 568
disposable objects, 194
distribution media, for MDI Editor, 551
.dll (library) files

CIL assemblies and, 5–6
class libraries and, 229–232

DLR (Dynamic Language Runtime), 414
do loops, 78–80
Dock property, 450–451
docking, Windows controls, 449–451
DockPanel control

overview of, 858
WPF, 861–863

Document Object Model (DOM), 734–735
Document Type Definitions (DTDs), 730–731
documents, XML

creating with VS, 732–734
looping through all nodes of, 737–739
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overview of, 726
querying, 817–818
saving and loading, 808–811
structure of, 728–729
validating, 730–732
viewing contents of saved, 811–812

DOM (Document Object Model), 734–735
DTDs (Document Type Definitions), 730–731
duplex (two-way) patterns, WCF messages, 905
dynamic keyword, 414
Dynamic Language Runtime (DLR), 414
dynamic lookup

defined, 442
IDynamicMetaObjectProvider, 417–418
overview of, 413–414
using dynamic types, 414–417

dynamic resources, WPF, 878–879
dynamic types

overview of, 414
using, 414–417

dynamic variables, 413

E
EB (Expression Blend), 832–833
editors

Add Style Rule editor, 610
file system. See File System Editor
File Types Editor, 560–561
Launch Condition Editor, 676–677
MDI. See MDI Editor project
Modify Style editor, 610
Registry Editor, 556
User Interface Editor, 561–565

elements
array entries as, 110
defining styles for, 606–610

elements, XML
constructing element text with strings, 808
overview of, 726–727
root element, 728–729

Elements() member, LINQ to XML query
members, 818–819

<Ellipse> element, in WPF application,
840–842

else if statements, 73–74
e-mail

input validation of e-mail addresses, 598–600
ISendEmail interface and activity, 946–948
sending using Outlook, 949–951

endpoints, WCF communication, 903–904, 913
Entity Framework, ADO.NET, 796, 801
entity-relationship model, 796
entry point function, 127
enum keyword, 103
enumerable data sources, LINQ and, 756–757

enumerations
declaring, 103–104
overview of, 102–103
using, 105–107

error handling. See also debugging
listing and configuring exceptions, 181
notes on exception handling, 182–183
overview of, 175
processing workflow errors, 951–952
try . . .catch . . .finally, 176–177
types of errors, 155, 184
using exception handling, 177–181

Error List window
disappearing at runtime, 170
overview of, 23–24
VS development features, 17

escape sequence
string literals, 43
using, 39–40

event handlers
adding to buttons, 455
adding to ImageList control, 486–491
adding to LabelTextBox, 525–527
adding to TextBoxes, 460–464
anonymous methods, 389
defined, 377
event-driven applications and, 200
EventHandler and EventHandler<T> types, 388
LabelTextBox control, 529–530
menus, 502–503
multipurpose, 385–388
overview of, 400
return values and, 388–389
ToolStrip control, 507–509
using, 378–380
for WPF routed events, 857

event-driven applications, 200
EventHandler type, 388
EventHandler<T> type, 388
events

attached events in WPF, 858
Button control, 453–454
CheckBox control, 466
defining, 380–385, 400
event handling, 378–380
event-driven applications, 200
EventHandler and EventHandler<T> types, 388
handling menu events, 502–503
ListBox control, 478–479
ListView control, 481, 484
multipurpose event handlers, 385–388
overview of, 377–378
RadioButton control, 465–466
raising, 377
return values and event handlers, 388–389
RichTextBox control, 472
routed events in WPF, 854–858
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events (continued)
TextBox control, 458–459
ToolStripMenuItem, 501–502
Windows controls, 451–453

exceptions, 184, 375–377. See also error handling
executables (.exe)

CIL assemblies and, 5–6
WCF hosting and, 906

explicit conversion
convert commands for, 99–100
defined, 94
overview of, 95–99

explicit syntax. See method syntax, LINQ
export, Import and Export Settings Wizard in VS, 14–15
Express Products, Visual Studio 2010, 11
Expression Blend (EB), 832–833
expression trees, lambda expressions as, 435–436
expressions

assignment operators, 50
mathematical operators, 45–50
namespaces and, 51–54
operator precedence, 51
overview of, 45

expressions, lambda
for anonymous methods, 429–431
collections and, 436–437
defined, 443
as delegates and expression trees, 435–436
overview of, 429
parameters, 434
statement bodies, 434–435
using simple lambda expression, 431–434
using with collections, 437–439

Extensible Application Markup Language. See XAML
(Extensible Application Markup Language)

eXtensible Markup Language. See XML (eXtensible
Markup Language)

extension methods
defined, 443
defining and using, 426–429
LINQ, 758
overview of, 424–426

extensions
FrontPage Server Extensions, 670, 672
markup extensions, 842, 848
setting file extensions, 560–561
workflow extensions, 946

extern keyword, 243

F
F5 (debug), 21, 156
fatal errors, 155
fault contracts, WCF

defining service contracts, 919
overview of, 905

fields
adding to classes, 252
defining, 242
OOP, 188–189
refactoring class members, 252–253
using, 246–249

file access classes
File and Directory classes, 686–687
overview of, 723

File class, 686
File menu

merging, 518–520
properties, 517

file system data
delimited files (CSV), 702
DirectoryInfo class, 689
File and Directory classes, 686–687
file pointers indicating file position, 691–692
FileInfo class, 687–689
FileStream object, 690–691
I/O classes, 684–686
monitoring, 715–721
overview of, 683
path names and relative paths, 690
reading data from input stream, 699–701
reading data from random access files, 693–695
reading data with FileStream object, 692–693
reading data with StreamReader class, 701–702
reading/writing compressed data, 707–710
reading/writing compressed files, 706–707
serializing/deserializing objects, 710–715
StreamReader object, 699
streams, 683–684
StreamWriter object, 697
working with CSV files, 702–706
writing data to output stream, 697–699
writing data to random access files, 695–696

File System Editor
adding files to Installer package, 558–559
adding items to special folders, 557
deploying Web applications, 675
file properties, 557–558
overview of, 556–557

File Transfer Protocol (FTP), 670, 672
File Types Editor

creating actions during deployment, 560
overview of, 559–560
setting file extensions, 560–561

FileInfo class, 687–689
files. See also file system data

access classes, 686–687, 723
adding to Installer package, 558–559
cabinet files, 553
compressed, 706–710, 723
.dll (library) files, 5–6, 229–232
file extensions, 560–561
file pointers, 691–692
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manifest files, in ClickOnce deployment, 534, 536–537
needed for MDI Editor, 551
random access, 692–697
setting file properties during deployment, 557–558

FileStream object
file pointers indicating file position, 691–692
overview of, 690–691, 723
reading data, 692–695
writing data, 695–697

FileSystemWatcher class, 715–721
finally, in try . . .catch . . .finally, 176–178
First(), LINQ queries, 785–786
FirstOrDefault(), LINQ queries, 785–786
floating-point values, 37
flow control

bitwise operators, 64–67
Boolean logic and, 59–62
branching, 69–70
do loops, 78–80
goto statement, 68–69
if statements, 70–74
infinite loops, 88–89
interrupting loops, 87–88
looping and, 77–78
for loops, 83–87
operator precedence and, 68
overview of, 59
switch statements, 74–77
ternary (conditional) operator for, 70
using Boolean operators, 63–64
while loops, 80–82

folders
adding items to special folders during deployment, 557
selecting for installation packages, 568–569

for loops, 83–87
foreach clause, LINQ, 757
foreach loops

addressing elements of arrays, 113
IEnumberable interface and, 293

forms. See Windows Forms
Forms authentication, 619, 624
Forms Designer, 447
fragments, XML, 812–814, 825
from clause, LINQ, 756
FrontPage Server Extensions, 670, 672
FTP (File Transfer Protocol), 670, 672
function overloading, 147–148
functional (or procedural) programming, 186
functional construction, LINQ to XML, 804
functions

defining and using, 126–128
delegates, 149
exchanging data with, 130–131, 133–134
Main( ) function, 143–144
out parameters, 136–137
overloading, 147–148
overview of, 125–126

parameter arrays, 132–133
parameter matching, 132
parameters, 130
parameters and return values vs. global data, 142–143
reference and value parameters, 134–136
return values, 128–130
structs, 146–147
using command-line arguments, 144–146
using delegates to call functions, 149–152
variable scope, 137–140
variable scope in other structures, 140–142

G
GAC (global assembly cache), 6
garbage collection, 6–7
generics

?? operator, 336
constraining types, 354–356
contravariance, 368–369
covariance, 367–368
default keyword, 354
defined, 201
defining generic classes, 256–261, 351–353, 356–361
defining generic delegates, 366
defining generic interfaces, 364
defining generic methods, 364–366
defining generic operators, 362–363
defining generic structs, 363–364
defining generic types, 351
Dictionary<K,V> type, 349–350
inheriting from generic classes, 361–362
List<T> type, 341–343
modifying class library to use generic collection class,

350–351
nullable types, 333–334
operators and nullable types, 334–335
overview of, 331
sorting and searching generic lists, 343–344
sorting and searching List<T>, 345–349
System.Collection.Generics namespace, 340–341
using, 333
using nullable types, 336–340
variance and, 366–367
what they are, 332–333

get
accessors in property definition, 244
interface member definitions and, 258

GetCopy(), 299
global assembly cache (GAC), 6
global keyword, 374
global namespace, 52–53
global namespace qualifier, 374
goto command

flow control and, 68–69
interrupting loops, 87–88
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Grid control, WPF, 859, 863–866
<Grid> element

laying out WPF controls, 858
in WPF application, 840–842

GridView control
configuring, 633–634
displaying data with, 628–633

group queries, LINQ, 781–783
GroupBox control, 466–467
GZIP compression, 686, 706

H
Hejlsberg, Anders, 401
Hello World program, 936–937
hidden methods, base class

calling, 256–257
hiding, 254–255

Hit Count column, in Breakpoints window, 167–168
hosting, WCF

instructions in service example, 909
overview of, 906, 934
self-hosted services, 926–932

HTML
master pages and, 611
Web programming and, 577

HTTP
addresses, 902
default bindings, 904
stateless nature of, 600
WCF communication protocols, 901
Web applications based on, 577

HttpGetClientProtocol, 645
HttpPostClientProtocol, 645
Hungarian notation, 41

I
ICloneable interface

adding deep copying to class library, 301–302
shallow copying vs. deep copying, 237

ICollection interface
CollectionBase class exposing, 285
DictionaryBase class and, 291–292
System.Collection class, 278

IComparable interface
sorting and searching generic lists, 343–344
sorting collections, 320–321
sorting lists, 321–324
for value comparisons, 318–320

IComparer interface
sorting and searching generic lists, 343–344
sorting collections with, 320–321
sorting lists, 321–324
for value comparisons, 318–320

IDEs (Integrated Development Environments)
debugging changes at runtime, 170
defined, 12
development with, 10
entering break mode, 166

IDictionary interface
key values for indexing collections, 291–293
System.Collection class, 278

IDisposable interface, 194
IDynamicMetaObjectProvider, 417–418
IEnumberable interface
CollectionBase class and, 285
DictionaryBase class and, 291–292
foreach loops and, 293
LINQ and, 756–757
System.Collection class, 278

If activity, WF, 938, 956
if statements
else if statements, 73–74
overview of, 70–71
using, 71–73

IFormatter interface, 710–711
IIS (Internet Information Services)

configuring, 666–667, 680
overview of, 665–666
WCF hosting and, 906

IIS Manager
Administrative tools, 677–678
creating application pool with, 667–668
creating new application with, 669

IList interface
CollectionBase class exposing, 285
indexers and, 286
System.Collection class, 278

ImageLists. See also ListViews
adding event handlers to, 486–491
ImageList control, 484–485

Immediate window, 173–174
implicit conversion, 46, 94–95
Import and Export Settings Wizard, VS, 14–15
increment operators, 46
indentation, C# syntax, 32
indexers

adding to collection, 286–288
for collections, 286
keyed collections and IDictionary interface, 291–293

inetinfo.exe, 666
infinite loops

constructor definition and, 221–222
flow control and, 88–89

inheritance
class inheritance, 194–196
from generic classes, 361–362
interface inheritance, 213
overview of, 207
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initializers
collection initializers, 404–405
defined, 442
object initializers, 402–404
overview of, 402
using, 405–407

input stream
overview of, 684
reading data from, 699–701

input validation, ASP.NET
checking for required input and e-mail address,

598–600
overview of, 597–598, 636

instance constructors, 192
instance members, of classes, 187, 207
instantiation, of objects, 187
integer literals, 42
integers

simple types, 36–37
two’s complement, 65–66

Integrated Development Environments (IDEs)
debugging changes at runtime, 170
defined, 12
development with, 10
entering break mode, 166

IntelliSense, 10
interface keyword, 212
interface members, 232–233
interfaces

vs. abstract classes, 232–235
adding property accessors with nonpublic accessibility,

260–261
class definition and, 211–212
CollectionBase class and, 285
definition of, 212–213
DictionaryBase class and, 291–292
explicit interface member implementation, 260
generic, 364
ICloneable interface, 237, 301–302
IComparable interface. See IComparable interface
IComparer interface. See IComparer interface
IDisposable interface, 194
IEnumberable interface. See IEnumberable interface
IFormatter interface, 710–711
implementing in classes, 258–260
interface members, 257–258
ISendEmail interface, 946–948
IService interface, 908
overview of, 193–194, 207
polymorphism and, 197–198
SDI and MDI interfaces, 497
System.Collection class, 278
User Interface Editor. See User Interface Editor

internal classes, 210–211
internal keyword

class definitions, 210
class member definitions, 242

interface definition, 212
interface member definitions, 257

Internet Information Services. See IIS (Internet
Information Services)

interrupting loops, 87–88
Intersect(), LINQ set operators, 787
invariance, 367
I/O classes, 684–686
is operator

type comparisons with, 305
using, 305–308

ISendEmail interface and activity, WF, 946–948
IService interface, 908
iterations
foreach clause in LINQ, 757
LINQ and, 756

iterators
for collections, 293–295, 297–298
implementing, 295–297
overview of, 329

J
Java, similarity of C# syntax to, 32
JavaScript, dynamic lookup and, 413
JIT (just-in-time) compilers, 5
joins, LINQ queries and, 790–791
just-in-time (JIT) compilers, 5

K
key frames, WPF animation and, 876–878
keyed collections, IDictionary interface and, 291–293
key-value pairs, Dictionary<K,V> type, 349–350

L
labels

defined, 496
Label and LinkLabel control, 456

LabelTextBoxes
adding event handlers to, 525–527, 529–530
creating, 523–524
extending, 527–528
properties of LabelTextBox control, 524–525, 528

lambda expressions
for anonymous methods, 429–431
collections and, 436–437
defined, 443
as delegates and expression trees, 435–436
overview of, 429
parameters, 434
statement bodies, 434–435
using simple lambda expression, 431–434
using with collections, 437–439
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languages
block-structured language, 32
C#. See C#
C++. See C++
CIL (Common Intermediate Language), 5
CLR (Common Language Runtime), 4, 6
DLR (Dynamic Language Runtime), 414
SQL (Structured Query Language), 796
strongly typed, 407
type-safe, 9
UML (Unified Modeling Language), 187–188
WSDL (Web Services Description Language), 640–641,

900
XAML. See XAML (Extensible Application Markup

Language)
XML. See XML (eXtensible Markup Language)

languages, query
LINQ. See LINQ (Language Integrated Query)
XPath, 745–746

large datasets, LINQ queries, 764–766
Launch Condition Editor

deploying Web applications, 676–677
VS setup editors, 561

layout, WPF controls, 858–859, 898
lazy evaluation, LINQ queries, 757–758
libraries, class

adding client to, 390–397
adding collection to, 288–291
adding deep copying to, 301–302
adding operator overloading to, 313–318
client application for, 272–274
expanding, 389–390
modifying to use generic collection class, 350–351
in VS, 228–232
writing for class module, 265–266

libraries, .dll (library) files and, 5–6, 229–232
license agreement, MDI Editor, 567
linking, in .NET Framework, 8
LinkLabels, 456
LINQ (Language Integrated Query)

aggregate operators, 766–767
any and all queries, 777–779
C# and, 9
clauses, 756–757
creating first LINQ query, 754–755
declaring variables, 756
deferred query execution, 757–758
extension methods, 758
First() and FirstOrDefault(), 785–786
group queries, 781–783
join queries, 790–791
lambda expressions and, 429
orderby clause, 761–762
ordering query results, 760–764
ordering query results by multiple levels, 779–781
overview of, 753–754
projection (creating new objects in queries), 774–776

query syntax vs. method syntax, 758–759
querying complex objects, 770–774
querying large dataset, 764–766
SELECT DISTINCT queries, 776–777
set operators, 787–790
Take() and Skip(), 783–785
using method syntax, 759–760
using numeric aggregate operators, 767–770
using with databases. See LINQ to SQL
using with XML. See LINQ to XML
varieties of, 795–796

LINQ to ADO.NET, 796
LINQ to DataSet, 796
LINQ to Entities, 796, 801–804, 825
LINQ to Objects, 795
LINQ to SQL

generating XML from databases, 814
installing SQL Server for example application,

797–798
navigating database relationships, 801–804
overview of, 796
queries, 798–801

LINQ to XML
Attributes() member, 821–823
constructing XML element text with strings, 808
constructors, 804–807
contents of saved XML documents, 811–812
Descendants() member, 819–821
Elements() member, 818–819
generating XML from databases, 814–817
loading XML from strings, 811
overview of, 795, 804
query members, 818
querying XML documents, 817–818
saving and loading XML documents, 808–811
working with XML fragments, 812–814

List<T> type
overview of, 341–342
sorting and searching, 345–349
using, 342–343

ListBoxes
defined, 496
events, 478–479
ListBox control, 477
methods, 478–479
properties, 477–478
working with, 479–481

lists
sorting, 321–324
sorting and searching generic, 343–344

ListViewItem class, 484
ListViews. See also ImageLists
ColumnHeader added to Columns collection, 484
defined, 496
events, 481, 484
ListView control, 481
ListViewItem class, 484
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methods, 481, 484
properties, 481–483

literal values
assigning, 39
overview of, 42
string literals, 43

logic errors, 155
Login control, 623–625
login page, 624–625
login.aspx page, Forms authentication, 624
lollipop syntax, for interfaces, 193
lookup, dynamic

defined, 442
dynamic types, 414
IDynamicMetaObjectProvider, 417–418
overview of, 413–414
using dynamic types, 414–417

looping
avoiding infinite loops, 221–222
do loops, 78–80
foreach loops and, 293
foreach loops used with arrays, 113
infinite loops, 88–89
interrupting loops, 87–88
for loops, 83–87
overview of, 77–78
through all nodes of XML Document, 737–739
unary operators and, 47
variable scope and, 140–142
while loops, 80–82

M
Main() function

overview of, 143–144
Write() function compared with, 128

managed code
CLR and, 6
garbage collection and, 6–7

Mandelbrot sets, 85
manifest files, in ClickOnce deployment, 534, 536–537
margins, WPF controls, 859–860
markup extensions

WPF, 848
XAML, 842

master pages, ASP.NET
creating, 613–614
overview of, 611–612, 636
using, 614–616

mathematical operators
manipulating variables, 47–50
overview of, 45–47

Maxima(), 161
MaxVal(), 161–162
MDI (Multiple Document Interface)

building MDI applications, 513–516

creating MDI applications, 532
creating MDI text editor, 516–518
types of Windows applications, 497, 512–513

MDI child, 513
MDI containers, 513
MDI Editor project

building the project, 565–566
configuring, 555
Confirm Installation dialog, 569–570
creating and using updates, 545–546
creating Windows Installer project for, 552
File System Editor and, 556–559
File Types Editor and, 559–561
Installation Complete dialog, 571
installing using ClickOnce, 543–545
installing using Windows Installer, 566
Launch Condition Editor, 561
license agreement dialog, 567
optional files, 568
overview of, 556
planning installation, 556
preparing for deployment, 535–536
prerequisites for installation, 554
progress indicator during installation, 570
project properties, 553
Read Me dialog, 566–567
running application after installation, 571
selecting installation folder, 568–569
uninstalling application, 571
User Interface Editor, 561–565
VS setup editors and, 556
Welcome page, 566

members, class. See class members
Membership API, 619
membership providers, 619
menus

adding functionality to, 501–502
combining ToolStrip and MenuStrip controls, 498
creating manually, 499–501
handling menu events, 502–503
MenuStrip control, 498, 532
merging, 518–520
properties of menu items, 517
properties of ToolStripMenuItem, 501
using MenuStrip control, 498–499

MenuStrip control. See also menus
combining ToolStrip and MenuStrip controls, 498
overview of, 498, 532

Merge Module Project template, VS (Visual
Studio 2010), 546

message contracts, WCF
defining service contracts, 919
overview of, 905

message patterns, WCF, 905
Message Transmission Optimization Mechanism

(MTOM), 900
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metadata
CIL assemblies and, 6
in WCF service example, 912

method parameters, named and optional
defined, 442
guidelines for, 424
overview of, 420–421
using, 421–424

method syntax, LINQ
ordering by multiple levels, 781
ordering query results, 762–764
for projection, 776
vs. query syntax, 758–759
using, 759–760

methods
adding to ASP.NET Web service, 648
adding to classes, 250–251
advanced method parameters, 418
calling overridden or hidden methods, 255–257
calling Web service methods, 641–642
creating XML nodes, 741
defining, 242–243
defining generic, 364–366
deleting XML nodes, 743
Directory class, 686–687
File class, 686
vs. functions, 126
hiding base class methods, 254–255
ListBox control, 478–479
ListView control, 481, 484
named parameters, 420–421
object, 189
optional parameters, 418–420
partial method definitions, 262–264
selecting XML nodes, 744
System.Object , 215–217
using, 246–249
using named and optional parameters, 421–424

methods, anonymous
event handlers and, 389
lambda expressions and, 429–431
overview of, 400

methods, extension
defined, 443
defining and using, 426–429
LINQ, 758
overview of, 424–426

methods, static
Directory class, 686–687
File class, 686
method definitions, 243

Microsoft Expression Blend (EB), 832–833
Microsoft Installer (MSI) database, 548, 553
Microsoft Outlook, 949–951
Microsoft Windows Installer. See Windows

Installer
Modify Style editor, 610

monitoring
file system, 715–721
variable content, 170–172

Mono, 4
mouse click event, for WPF controls, 853
MSI (Microsoft Installer) database, 548, 553
MSMQ

default bindings, 904
WCF communication protocols, 901

MTOM (Message Transmission Optimization
Mechanism), 900

multidimensional arrays, 113–115
Multiple Document Interface. See MDI (Multiple

Document Interface)
multipurpose event handlers, 385–388

N
named method parameters

defined, 442
guidelines for, 424
overview of, 420–421
using, 421–424

named pipes
addresses, 902
default bindings, 904
WCF communication protocols, 901

namespace keyword, 52
namespaces

:: operator for accessing types in, 373
global namespace qualifier, 374
overview of, 51–54
qualifying, 400
Web service, 642
XML, 729–730

naming conventions
functions, 127
paths, 690
variables, 40–42

native code, vs. compiled code, 5
navigation, LINQ to Entities, 801–804
navigation, web site

adding, 617–619
overview of, 616

navigation controls, 616, 636
nested types, 257
.NET Compact Framework, 4
.NET Framework

assemblies, 5–6
CIL and JIT and, 5
exception types, 181
garbage collection, 6–7
linking and, 8
managed code, 6
remoting, 899
serialization and, 714
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new keyword – operators

Web services and, 642
what is contained in, 4–5
what it is, 3–4
writing applications with, 5, 7–8

new keyword, 258
nodes, XML

changing values of, 739–740
creating, 742–743
inserting, 740–741
looping through all nodes of XML Document,

737–739
removing, 743–744
selecting, 744, 746–749

nonabstract members, in abstract classes, 232
nonbreak (normal) mode debugging

diagnostic output vs. tracepoints, 164–166
outputting debugging information, 158
overview of, 157
tracepoints, 163–164
writing text to output window, 158–163

noncreateable constructor, 217
nondefault constructors, 190, 217
normal (nonbreak) mode debugging

diagnostic output vs. tracepoints, 164–166
outputting debugging information, 158
overview of, 157
tracepoints, 163–164
writing text to output window, 158–163

null coalescing operator (?? operator), 336
nullable types

defined, 371
overview of, 333–334
reference types vs. value types, 201
using, 336–340

numbers
LINQ numeric aggregate operators, 767–770
simple types, 36–37

O
Object Browser, VS/VCE, 224–225
object initializers

overview of, 402–404
using, 405–407

objects
disposable, 194
everything is an object, 189–190
life cycle of, 190–191, 207
methods, 189
object element syntax in XAML, 845–846
overview of, 207
properties and fields, 188–189
querying complex, 770–774
relationships between, 198
shallow copying vs. deep copying, 237
what they are, 187–188

objects, serialized
overview of, 710–711
serializing/deserializing objects, 711–715

one-way (simplex) patterns, WCF messages, 905
OOP (object oriented programming)

:: operator and global namespace qualifier, 373–375
adding clients to class libraries, 390–397
adding custom exceptions to class libraries,

375–377
anonymous methods, 389
collections, 199
constructors, 190–191
containment of object instance, 198–199
custom exceptions, 375
defining events, 381–385
destructors, 191
disposable objects, 194
event definition, 380
event handling, 378–380
EventHandler and EventHandler<T> types, 388
events, 200, 377–378
everything is an object, 189–190
expanding class libraries, 389–390
inheritance, 194–196
interfaces, 193–194
life cycle of objects, 190
methods, 189
multipurpose event handlers, 385–388
.NET Framework and, 4
operator overloading, 200
overview of, 185–187
polymorphism, 196–198
properties and fields, 188–189
reference types vs. value types, 201
relationships between objects, 198
return values and event handlers, 388–389
static and instance class members, 191–192
techniques, 192
what an object is, 187–188
Windows applications and, 201–204

operands
operator overloading and, 311
overview of, 45

operation contracts, WCF
defining service contracts, 919
overview of, 904
in WCF service examples, 910, 924

operations, WCF, 900
operator overloading

adding to class libraries, 313–318
conversion operators and, 324–326
in OOP, 200
value comparisons and, 308–313

operator precedence, 51, 68
operators

aggregate operators in LINQ, 766–770
categories of, 45
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operators (continued)
generic, 362–363
nullable types and, 334–335
operator overloading, 200
overloading conversion operators, 324–326
precedence, 51, 68

operators, assignment
assigning fixed values, 39
bitwise shift operators and, 67
Boolean, 62
overview of, 50
variable assignment, 44

operators, bitwise
bitwise shift operators, 67
overview of, 64–67

operators, Boolean
assignment operators, 62
bool types and, 36
comparison (relational) operators, 60–61
conditional operators, 61–62
overview of, 59–60
using, 63–64

operators, comparison
Boolean, 60
operator overloading and, 311

operators, conditional (ternary)
Boolean, 61–62
branching and, 70
common use of, 80
overview of, 45

operators, mathematical
manipulating variables with, 47–50
overview of, 45–47

operators, unary
Boolean, 61
looping and, 47
mathematical operators, 45–46
operator overloading and, 309–311
overview of, 45

optional method parameters
defined, 442
guidelines for, 424
overview of, 418–420
using, 421–424

orderby clause, LINQ, 761–762
ordering query results, LINQ

method syntax for, 762–764
by multiple levels, 779–781
orderby clause, 761–762
overview of, 760–761

out parameters, 136–137
Outlook, 949–951
output stream

overview of, 684
writing data to, 697–699

Output window
diagnostic output vs. tracepoints, 164–166

overview of, 157, 184
writing debugging information to, 158–163

overflow, variable, 97–99
overflow checking context, 97–99, 100
overloading conversion operators, 324–326
overloading functions, 147–148
overloading operators. See operator overloading
overridden methods, 255–257
override keyword

calling overridden base class methods, 255–257
generic operators, 362–363
hiding overridden base class methods, 254–255
method definitions, 243
property definitions, 246

P
packages

package files, 553
Windows Installer, 548–549

padding, WPF controls, 859–860
Parallel LINQ (PLINQ), 796
parameter arrays, 132–133
parameters

advanced method parameters, 418
command-line, 144–146, 154
functions accepting, 130
generic, 371
vs. global data, 142–143
lambda expressions, 434
named parameters, 420–421, 424
optional parameters, 418–420, 424
out parameters, 136–137
overview of, 154
parameter matching when calling functions, 132
by reference and by value, 132–134
using named and optional parameters, 421–424

params keyword, 132–133
parent (base) class, inheritance and, 194–195
Parse(), XML documents from string, 811
partial classes, 261–262
partial keyword

partial class definitions, 261–262
partial method definitions, 262–264

partial methods, 262–264
partitioning operators, in LINQ, 783
PascalCase

function names in, 127
namespaces in, 52
overview of, 42

passing data, with Web services, 659–662
paths, file

names, 690
overview of, 723

planning package installation, 550–551, 556
PLINQ (Parallel LINQ), 796
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polymorphism, 196–198, 207
Portal Web services, 639
postbacks, ASP.NET

Ajax postback, 593–595
creating strongly typed previous page, 590–593
displaying user input, 589–591
overview of, 588–589, 636
using UpdatePanels with triggers, 595–597

preprocessor directives, 35
prerequisites, installation package, 554
PreviousPageType directive, 590–593
private keyword

class member definitions, 241
interface member definitions, 257

private properties, 188–189
programming

basic description of a program, 31
functional (or procedural), 186
WCF, 906
Web. See ASP.NET
Windows. See Windows Forms
WPF, 884

programming, object-oriented
:: operator and global namespace qualifier,

373–375
adding clients to class libraries, 390–397
adding custom exceptions to class libraries,

375–377
anonymous methods, 389
collections, 199
constructors, 190–191
containment of object instance, 198–199
custom exceptions, 375
defining events, 381–385
destructors, 191
disposable objects, 194
event definition, 380
event handling, 378–380
EventHandler and EventHandler<T> types, 388
events, 200, 377–378
everything is an object, 189–190
expanding class libraries, 389–390
inheritance, 194–196
interfaces, 193–194
life cycle of objects, 190
methods, 189
multipurpose event handlers, 385–388
.NET Framework and, 4
operator overloading, 200
overview of, 185–187
polymorphism, 196–198
properties and fields, 188–189
reference types vs. value types, 201
relationships between objects, 198
return values and event handlers, 388–389
static and instance class members, 191–192
techniques, 192

what an object is, 187–188
Windows applications and, 201–204

programming languages
C# as block-structured language, 32
.NET Framework and, 4

progress indicator, during installation, 570
projection (creating new objects in queries), LINQ

method syntax for, 776
overview of, 774–775
SELECT DISTINCT queries, 776–777
using, 775–776

properties
adding property accessors with nonpublic

accessibility, 260–261
adding to classes, 251–252
automatic, 253
Button control, 453
CheckBox control, 466
defining, 244–246
DirectoryInfo class, 689
File menu items, 517
FileInfo class, 688–689
installation package project, 553
LabelTextBox control, 524–525, 528
ListBox control, 477–478
ListView control, 481–483
in OOP, 188–189
property element syntax in XAML, 846–848
RadioButton control, 465
refactoring class members, 252–253
RichTextBox control, 470–471
setting file properties during deployment,

557–558
StatusStrip control, 509–510
System.Runtime.Serialization, 918
TabControl control, 491–492
TextBox control, 457–458
ToolStrip control, 504
ToolStripMenuItem, 501
using, 246–249
Windows controls, 448–449
XmlElement class, 735–737

Properties window
disappearing at runtime, 170
overview of, 23
VS development features, 16–17

protected keyword
accessibility, 195
class member definitions, 242
interface member definitions, 257

public keyword
class definition, 210
class member definition, 241
interface definition, 212
interface member definition, 257
method definition, 243
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public properties, 188–189
Publish Wizard, 539–543
publishing applications. See also deploying Windows

applications
configuring, 538–539
Publish Wizard, 539–543
Web applications, 672–674, 680

Python, 413

Q
qualified names, 52
query languages

LINQ. See LINQ (Language Integrated Query)
XPath, 745–746

query members, LINQ to XML
Attributes() member, 821–823
Descendants() member, 819–821
Elements() member, 818–819
overview of, 818

query syntax, LINQ
in deferred query execution, 757–758
vs. method syntax, 758–759
ordering by multiple levels, 779–781
ordering query results, 760–762
querying complex objects, 770–774
querying large datasets, 764–766
using projection, 775–776

R
RAD (rapid application development) model, 447
RadioButtons

events, 465–466
properties, 465
RadioButton control, 464–465
selection controls. See RadioButtons
using, 467–470

raising events, 377
random access files

overview of, 692
reading data from, 693–695
writing data to, 695–697

Rank enumerations, 266–268
rapid application development (RAD) model, 447
Read(), FileStream class, 693
read access, to properties, 188
Read Me dialog, MDI Editor, 566–567
reading data

with FileStream class, 692–693
from input stream, 699–701
from random access files, 693–695
reading/writing compressed files, 706–710
with StreamReader class, 701–702
to streams, 723

ReadLine(), StreamReader class, 701–702
readonly keyword, 242
read-only properties, 188
ref keyword, 148
refactoring class members, 252–253
reference types

boxing and unboxing, 303–305
delegates for storing, 149–152
as operator for converting type to, 326
passing parameters by reference, 134–136
vs. value types, 201

reflection, dynamic lookup and, 413
Registry Editor, VS setup editors, 556
RegularExpressionValidator control, 598
relational databases, 796
relational operators. See comparison operators
relationships, between objects

collections, 199
containment, 198–199
overview of, 198, 207

relative paths, file system data, 690
Release configuration, building applications, 156
remoting, WCF as replacement for, 899
request/response patterns, WCF messages, 905
RequiredFieldValidator control, 597, 598
resources, CIL assemblies and, 6
resources, WPF

dynamic, 878–879
overview of, 898
referencing style resources, 879
static, 878
using, 880–883

resources, WPF dynamic, 878–879
restriction operator, LINQ where clause as, 757
return command, interrupting loops, 87
return keyword, 128–130
return values

event handlers and, 388–389
exchanging data using functions, 128–130
vs. global data, 142–143
overview of, 154

reusable code, functions and, 126
RichTextBoxes

events, 472
properties, 470–471
RichTextBox control, 470
using, 472–476

roles, 620
rollbacks, Windows Installer and, 549
root element, XML documents, 728–729
routed events, WPF controls

overview of, 852–854
working with, 855–857

Ruby, 413
runtime, ASP.NET, 578
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S
schemas, XML

overview of, 751
validating XML documents, 731–732

scope, variable
in other structures, 140–142
overview of, 137, 154
using, 137–140

ScriptManager object, 594–595
SDI (Single Document Interface), Windows applications,

497, 512–513
sealed classes, 210
searches

generic lists, 343–344
List<T>, 345–349

security, ASP.NET
authentication configuration, 619–623
creating login page, 624–625
security controls, 623–624
using CreateUser Wizard, 625–626

security requirements, in ClickOnce deployment,
537–538

Security Setup Wizard, 620
SEH (structured exception handling), 176
select clause, LINQ, 757
SELECT DISTINCT queries, LINQ, 776–777
select keyword, 774
selection controls

CheckBoxes. See CheckBoxes
defined, 496
RadioButtons. See RadioButtons

self-hosted services, WCF, 906, 926–932
self-repair, Windows Installer and, 549
semantic errors, 155
Sequence activity, WF, 938–939, 956
serial devices, stream as abstract representation of, 683
serialized objects

overview of, 710–711
serializing/deserializing objects, 711–715

server controls
ASP.NET, 586–588
overview of, 586
postback and, 588

server-side state management, 603–606
application state, 605
cache, 605–606
overview of, 603
session state, 603–604

service contracts, WCF
defining, 918–920
overview of, 904
in WCF service examples, 910–911, 924–925
working with, 920–925

service-oriented architecture (SOA), 899
services, WCF

Add Service Reference tool for accessing, 912–913

bindings in, 913–914
configuration details, 911–912
definition of, 910–911
self-hosted services, 925–926
using simple WCF service and client, 906–908
working with self-hosted services, 926–932

services, Web
adding methods to, 648
application architecture, 639
application scenarios, 638–639
architecture of, 640
C# and, 9
calling asynchronously, 655–657, 664
calling methods, 641–642, 664
client applications, 639
clients, 645
creating, 643, 646–647
implementing ASP.NET client, 658
implementing Windows client for, 649–654
.NET Framework and, 642
overview of, 637
passing data with, 659–662, 664
testing, 649
WCF as replacement for, 899
WebMethod attribute, 643–644
WebService attribute, 643
WebServiceBinding attribute, 644
where to use, 637–638
WSDL, 640–641
WS-I basic profile, 642

session state, server-side state management, 603–604
set

accessors in property definition, 244
interface member definitions and, 258

set operators, LINQ queries, 787–790
setup editors, VS

File System Editor, 556–559
File Types Editor, 559–561
Launch Condition Editor, 561
overview of, 556
User Interface Editor, 561–565

setup files, MSI files, 553
Setup Project template, VS, 546
Setup Wizard, VS, 547
setup.exe, 677
shallow copying

vs. deep copying, 237
with GetCopy(), 299

shortcut keys, setting for menu items, 500
signature, of functions, 126, 148
Silverlight, 830
simple types, 36–40

non-numeric types, 38
numbers, 36–37
type conversion and, 95
using, 38–40

simplex (one-way) patterns, WCF messages, 905
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Single Document Interface (SDI), Windows applications,
497, 512–513

site navigation, ASP.NET
adding, 617–619
overview of, 616

Skip(), LINQ queries, 783–785
snaplines, using, 450
snapping, Windows controls, 449–451
SOA (service-oriented architecture), 899
SOAP

calling Web service methods, 641–642
converting method calls to SOAP message, 645
Web services and, 640

SOAP body, 641
SOAP envelope, 641
SOAP header, 641
SoapHttpClientProtocol, 645
Solution Configurations drop-down list, 156
Solution Explorer

overview of, 22–23
VS development features, 16

solutions, VS, 11
Sort(), ArrayList, 320–323
sorting

collections, 320–321
generic lists, 343–344
List<T>, 345–349

specifying condition, for LINQ where clause, 757
SQL (Structured Query Language), 796
SQL Server

creating new database, 626–628
installing for LINQ database example, 797–798
reading from/writing to SQL Sever database, 626, 636
security configuration and, 621

stack order, WPF controls, 859
StackPanel control, 859, 866–867
state, object, 188
state management

client-side, 601–603
overview of, 600–601, 636
server-side, 603–606

statement bodies, lambda expressions, 434–435
statements, C# code, 32
static class members, 191–192, 207
static classes, 192
static constructors, 191–192
static functions, 128
static methods
Directory class, 686–687
File class, 686
method definitions, 243

static resources, WPF, 878
status bars

properties, 509–510
StatusStrip control, 532
working with, 510–512

StatusStrip control. See status bars

stepping through code, 172–173
storyboards, animation and, 875
StreamReader class

overview of, 699
reading data from input stream, 699–701
reading data with, 701–702

streams
file system data and, 683–684
overview of, 723
types of, 684

StreamWriter class
overview of, 697
writing data to output stream, 697–699

string literals
assigning, 40
overview of, 43

strings
loading XML from, 811
manipulating, 116–118
simple types, 38
working with, 119–121

strongly typed classes, 278
strongly typed language, 407
strongly typed page, 590–593
struct keyword, 107
structs

classes compared with, 201, 235–237
defining, 107–108
functions, 146–147
generic, 363–364
overview of, 107
using, 108–109

structured exception handling (SEH), 176
Structured Query Language (SQL), 796
styles, ASP.NET

defining, 606–610
defining style classes, 610–611
overview of, 606

styles, WPF
controls, 898
overview of, 868–869
referencing style resources, 879
using, 870–873

suffixes, variable types and, 42
Suit enumerations, 266–268
switch statements

overview of, 74–76
using, 76–77

symbolic information, Debug configuration, 156
syntax, C#, 32–34, 57
syntax, XAML

attribute syntax, 846
content syntax, 847–848
object element syntax, 845–846
overview of, 845
property element syntax, 846–848
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System namespace, 340
System.Array class, 278–279
System.Collection class, 278
System.Collection.Generics namespace, 333,

340–341
System.Exception, 375
System.IO namespace, 684
System.IO.Compression, 686, 707
System.IO.MemoryMappedFiles, 692
System.Linq, 340
System.Object

interfaces not inheriting from, 213
methods, 215–217
shallow copying vs. deep copying, 237

System.Runtime.Serialization, 710, 918
System.ServiceModel, 918–919
System.Text, 340
System.Web, 642

T
TabControls

defined, 496
properties, 491–492
TabControl control, 491
working with, 492–494

Take(), LINQ queries, 783–785
TCP

addresses, 902
default bindings, 904
WCF communication protocols, 901

templates, WPF
overview of, 869–870
using, 870–873

ternary (conditional) operators
Boolean, 61–62
branching and, 70
common use of, 80
overview of, 45

testing ASP.NET Web service, 649
text editors, creating MDI text editor, 516–518
TextBoxes. See also LabelTextBoxes; RichTextBoxes

defined, 496
event handlers added, 460–464
events, 458–459
properties, 457–458
TextBox control, 457
working with, 459–460

ThenBy(), LINQ method syntax, 781
this keyword, calling overridden or hidden base class

methods, 256–257
ThrowException(), 180–181
timelines, WPF animation and, 876–878
toolbars

combining ToolStrip and MenuStrip controls, 498
Debug toolbar, 173

event handlers for, 507–509
extending, 505–507
items of ToolStrip control, 504–505
properties, 504
ToolStrip control, 503–504, 532
VS Toolbox toolbar, 16

Toolbox toolbar, VS development features, 16
ToolStrip control. See also toolbars

combining ToolStrip and MenuStrip controls, 498
items of, 504–505
overview of, 503–504, 532

ToolStripButton, 504
ToolStripComboBox, 505
ToolStripDropDown, 498
ToolStripDropDownButton, 505
ToolStripLabel, 504
ToolStripMenuItem

adding functionality to menus, 501–502
overview of, 498
properties, 501

ToolStripProgressBar, 505
ToolStripSeparator, 498, 499, 505
ToolStripTextBox, 505
Trace.Assert(), 168–169
tracepoints

diagnostic output vs. tracepoints, 164–166
in nonbreak (normal) mode debugging, 163–164

Trace.WriteLine(), 158, 162–163
triggers, ASP.NET, 595–597
triggers, WPF

overview of, 872, 874–875
using, 880–883

try . . .catch . . .finally
error handling, 176–177
notes on exception handling, 182–183

tunneling, through WPF controls, 853
two’s complement, integer storage and, 65–66
two-way (duplex) patterns, WCF messages, 905
type comparisons

boxing and unboxing, 303–305
is operator, 305
overview of, 303, 329
using is operator, 305–308

type conversion
convert commands for explicit conversion, 99–100
explicit conversion, 95–99
how it works, 49
implicit conversion, 94–95
overview of, 94
using, 101–102

type inference, 407–409, 442
types

:: operator for accessing, 373
constraining, 354–356
dynamic, 414–417
generic, 351, 371
nested, 257
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types (continued)
.NET Framework and, 4
objects created from, 187
reference types vs. value types, 201
variable, 36

types, anonymous
defined, 442
using, 409–412

types, complex
arrays, 110
arrays of arrays, 115–116
declaring arrays, 110–111
declaring enumerations, 103–104
defining structs, 107–108
enumerations, 102–103
foreach loops used with arrays, 113
multidimensional arrays, 113–115
overview of, 102
string manipulation, 116–118
structs, 107
using arrays, 111–112
using auto-completion in VS, 119–121
using enumeration, 105–107
using structs, 108–109

types, dynamic
overview of, 414
using, 414–417

types, nullable
defined, 371
overview of, 333–334
reference types vs. value types, 201
using, 336–340

types, reference
boxing and unboxing, 303–305
delegates for storing, 149–152
as operator for converting type to, 326
passing parameters by reference, 134–136
vs. value types, 201

types, simple, 36–40
non-numeric types, 38
numbers, 36–37
type conversion and, 95
using, 38–40

types, value
boxing and unboxing, 303–305
nullable types, 333–334
passing parameters by value, 134
reference types vs. value types, 201

type-safe languages, 9

U
u (unsigned variables), 37
UAC (User Account Control), 677
UI elements, VS development and, 10
UIElement, WPF controls deriving from, 858

UML (Unified Modeling Language), 187–188
unary operators

Boolean, 61
looping and, 47
mathematical operators, 45–46
operator overloading and, 309–311
overview of, 45

unbounded types, 354
unboxing, type comparisons, 303–305
underlying types, enumerations and, 103
Unicode Value, of string literals, 43
Unified Modeling Language (UML), 187–188
Uniform Resource Identifier (URI), 729
uninstalling

applications, 571
Windows Installer and, 550

Union(), LINQ set operators, 787
unsigned variables (u), 37
UpdatePanel control, 595–597
updates, ClickOnce deployment and, 545–546
URI (Uniform Resource Identifier), 729
User Account Control (UAC), 677
user controls

debugging, 527
overview of, 522

user controls, WPF
implementing dependency properties on, 884–887
overview of, 884
using, 887–895

user input
how it works, 49
postbacks displaying, 589–591
validation of, 598–600

User Interface Editor
adding additional dialogs, 563–565
configuring default dialogs with, 562–563
overview of, 561
starting, 562

user-to-application communication, Web services and,
637

using statement
namespaces and, 54
for simple, nonverbose code, 161

V
validation

overview of, 636
WF activities, 952, 956
XML documents, 730–732, 751

validation controls, ASP.NET
checking for required input and e-mail address,

598–600
overview of, 597–598

value comparisons
adding operator overloading to class libraries,

313–318
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IComparable and IComparer interfaces, 318–320
operator overloading, 308–313
overview of, 308, 329
sorting collections, 320–321
sorting lists, 321–324

value types
boxing and unboxing, 303–305
nullable types, 333–334
passing parameters by value, 134
reference types vs. value types, 201

values, literal
assigning, 39
overview of, 42
string literals, 43

values, return
event handlers and, 388–389
exchanging data using functions, 128–130
vs. global data, 142–143
overview of, 154

var keyword
declaring variables in LINQ queries, 756
type inference and, 408–409

variable declaration
arrays, 110–111
enumerations, 103–104
in LINQ queries, 756
overview of, 44

variable scope
in other structures, 140–142
overview of, 137, 154
using, 137–140

variables
arrays, 110
arrays of arrays, 115–116
complex types, 102
constants, 75–76
declaring and assigning, 44
declaring arrays, 110–111
declaring enumerations, 103–104
declaring in LINQ queries, 756
dynamic, 413–414
enumerations, 102–103, 105–107
explicit conversion, 95–100
foreach loops used with arrays, 113
implicit conversion, 94–95
literal values, 42–44
mathematical operators manipulating, 47–50
monitoring variable content, 170–172
multidimensional arrays, 113–115
naming, 40–42
overview of, 35–36, 93
reference types vs. value types, 201
simple types, 36–40
string manipulation, 116–118
structs, 107–108
type conversion and, 94, 101–102
using arrays, 111–112

using auto-completion in VS, 119–121
using structs, 108–109

variables, WF
overview of, 939–940, 956
using, 940–943

variance
contravariance, 368–369
covariance, 367–368
defined, 371
overview of, 366–367

VCE (Visual C# 2010 Express)
adding classes, 226–227
Class View window, 222–224
Command and Immediate window, 173–174
console applications, 18–21
debugging in, 156–157
development environments for C# programs, 17
development tools, 10
monitoring variable content, 170
Object Browser window, 224–225
options for entering break mode, 168–169
VS compared with, 13
Watch window, 171–172
writing application using .NET Framework, 5
XAML and, 832

vectors, 345–349
verbatim strings, 43–44
view state, client-side state management, 601
virtual keyword

interface member definitions, 259
method definitions, 243
property definitions, 246

virtual members, of base classes, 195
Visual Basic, 447
Visual C# 2010 Express. See VCE (Visual C# 2010

Express)
Visual Studio 2010. See VS (Visual Studio 2010)
Visual Web Developer 2010 Express, 10
void keyword, 128
VS (Visual Studio 2010)

adding classes, 226–227
adding members from class diagram, 249–250
Call Hierarchy, 224
class diagrams, 227–228
Class View window, 222–224
Command and Immediate window, 173–174
creating console applications, 18–21, 936
creating first LINQ query, 754–755
debugging in, 156–157
as development environments for C# programs, 14–17
entering break mode, 167–168
Express Products, 11
features supporting .NET development, 10–11
File System Editor, 556–559
File Types Editor, 559–561
Launch Condition Editor, 561
monitoring variable content, 170
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VS (Visual Studio 2010) (continued)
Object Browser window, 224–225
setup and deployment project types, 546–547
setup editors, 556
solutions, 11
tracepoints, 163–164
User Interface Editor, 561–565
VCE compared with, 13
Visual Web Development Server, 665
Watch windows, 171–172
WCF service test client, 914–917
writing application using .NET Framework, 5
XAML and, 832

W
W3C (World Wide Web Consortium)

SOAP specification, 642
WSDL standard, 641

WAS (Windows Activation Service), 906
Watch window(s), monitoring variable content, 171–172
WCF (Windows Communication Foundation)

Add Service Reference tool, 912–913
addresses, endpoints, and bindings, 902–904
behaviors, 905–906
bindings in service example, 913–914
class definition for service example, 910–911
communication protocols, 901–902
components of server project, 908
concepts, 901
configuration details for service example, 911–912
contracts, 904–905
creating Web services with, 642
data and service contracts in service example, 909–910
defining service contracts, 920–925
host instructions in service example, 909
hosting, 906
message patterns, 905
overview of, 899–901
programming, 906
self-hosted services, 925–926
service contracts, 917–920
using simple WCF service and client, 906–908
using WCF test client, 915–917
WCF test client, 914–915
WF (Windows Workflow Foundation) integration

with, 935
working with self-hosted services, 926–932

WCF test client
overview of, 914–915
using, 915–917

Web applications. See also ASP.NET
architecture, 639
C# and, 9
compared with desktop applications, 829
creating, 669

deploying. See deploying Web applications
installing, 677–678
overview of, 578
scenarios, 638–639
WPF and, 848

Web browsers, HTML support in, 578
Web Forms, 10
Web pages, creating simple page, 579–587
Web programming

ASP.NET. See ASP.NET
deploying Web applications. See deploying Web

applications
Web services. See Web services

Web server controls, 636
Web Service Enhancements (WSE), 899
Web services

adding methods to, 648
application architecture, 639
application scenarios, 638–639
architecture, 640
C# and, 9
calling asynchronously, 655–657, 664
calling methods, 641–642, 664
client applications, 639
clients, 645
creating, 643, 646–647
implementing ASP.NET client, 658
implementing Windows client for, 649–654
.NET Framework and, 642
overview of, 637
passing data with, 659–662, 664
testing, 649
WCF as replacement for, 899
WebMethod attribute, 643–644
WebService attribute, 643
WebServiceBinding attribute, 644
where to use, 637–638
WSDL, 640–641
WS-I basic profile, 642

Web Services Description Language (WSDL), 640–641,
900

Web Services Interoperability (WS-I) basic profile, 642
Web Setup Project template, VS, 546, 675–677
web sites, copying as means of Web application

deployment, 669–672
web.config

configuration details for WCF service example,
911–912

master pages and, 612
security configuration and, 621–622

WebMethod attribute, 643–644
WebService attribute, 643
WebServiceBinding attribute, 644
Welcome dialog, MDI Editor, 566
well-formed XML, 730, 751
WF (Windows Workflow Foundation), 934

activity designers, 953
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activity validation, 952
adding activity designer, 953–955
arguments and variables, 939–940
custom activities, 944–945
defining ISendEmail interface and activity, 946–948
Hello World program, 936–937
making argument mandatory, 952–953
overview of, 935
processing workflow errors, 951–952
returning arguments from workflow, 943–944
sending e-mail using Outlook, 949–951
using arguments and variables, 940–943
workflow extensions, 946
WorkflowApplication class, 948–949
workflows and activities, 937–939
writing custom activity, 945–946

where clause, LINQ, 757
While activity, WF, 938, 956
while loops, 80–82
whitespace characters, C# syntax, 32
<Window> element, in WPF application, 839–840
<Window.resources> element, in WPF application,

842–843
windows, tracking, 520–522
windows, VS

Breakpoints window, 167
Call Hierarchy window and, 274–275
Call Stack window, 174–175
Class View window, 222–224
Error List window, 17, 23–24, 170
Immediate and Command windows, 173–174
Object Browser window, 224–225
Output window, 157
Properties window, 16–17, 23, 170
Watch windows, 171–172
writing text to output window, 158–163

Windows Activation Service (WAS), 906
Windows applications

C# and, 9
creating, 24–28
deploying. See deploying Windows applications
developing. See Windows Forms
OOP in, 201–204
SDI and MDI interfaces, 497

Windows authentication, 619
Windows clients, implementing for ASP.NET Web

service, 649–654
Windows Communication Foundation. See WCF

(Windows Communication Foundation)
Windows Forms

anchoring, docking, and snapping controls, 449–451
Button control, 453
ColumnHeader added to Columns collection of

ListView, 484
controls, 448
event handlers added to buttons, 455
event handlers added to ImageList control, 486–491

event handlers added to TextBox control, 460–464
events generated by controls, 451–453
events of Button control, 453–454
events of CheckBox control, 466
events of ListBox control, 478–479
events of ListView control, 481, 484
events of RadioButton control, 465–466
events of RichTextBox control, 472
events of TextBox control, 458–459
GroupBox control, 466–467
ImageList control, 484–485
Label and LinkLabel control, 456
ListBox and CheckedListBox controls, 477
ListView control, 481
ListViewItem class, 484
methods of ListBox control, 478–479
methods of ListView control, 481, 484
overview of, 447–448
properties of Button control, 453
properties of CheckBox control, 466
properties of controls, 448–449
properties of ListBox control, 477–478
properties of ListView control, 481–483
properties of RadioButton control, 465
properties of RichTextBox control, 470–471
properties of TabControl control, 491–492
properties of TextBox control, 457–458
RadioButton and CheckBox controls, 464–465
RichTextBox control, 470
TabControl control, 491
TextBox control, 457
using RadioButton and CheckBox controls, 467–470
using RichTextBox control, 472–476
VS development and, 10
working with buttons, 454–455
working with ListBox control, 479–481
working with TabControl control, 492–494
working with TextBox control, 459–460

Windows Forms, advanced features
adding functionality to menus, 501–502
application types that can be programmed for

Windows, 512–513
creating controls, 522–523
creating LabelTextBox control, 523–524
creating MDI applications, 513–516
creating MDI text editor, 516–518
creating menus manually, 499–501
debugging user controls, 527
event handlers added to LabelTextBox control,

525–527, 529–530
event handlers for ToolStrip control, 507–509
extending LabelTextBox control, 527–528
extending toolbars, 505–507
handling menu events, 502–503
items of ToolStrip control, 504–505
menus and toolbars, 498
MenuStrip control, 498
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Windows Forms, advanced features (continued)
merging menus, 518–520
overview of, 497–498
properties of LabelTextBox, 528
properties of LabelTextBox control, 524–525
properties of StatusStrip control, 509–510
properties of ToolStrip control, 504
properties of ToolStripMenuItem, 501
StatusStrip control, 509–510
ToolStrip control, 503–504
tracking windows, 520–522
using MenuStrip control, 498–499
working with StatusStrip control, 510–512

Windows Forms applications
creating, 24–28
defined, 14

Windows Installer
advantages of, 549–550
building the project, 565–566
configuring, 555
creating a Windows Installer project, 552
deploying Web applications, 675, 680
MDI project. See MDI Editor project
options for deploying applications, 533
overview of, 547–548
packages, features, and components, 548–549
planning installation, 550–551

Windows OSs, XAML targeted to, 832
Windows Presentation Foundation. See WPF

(Windows Presentation Foundation)
Windows service, 906
Windows Workflow Foundation. See WF (Windows

Workflow Foundation)
<Window.Triggers> element, in WPF application,

844
Wordpad, 503
workflow extensions, 956
Workflow Foundation. See WF (Windows Workflow

Foundation)
WorkflowApplication class, 948–949
workflows, WF

defined, 935
overview of, 937–939
processing workflow errors, 951–952
simple workflow example, 936–937
workflow extensions, 946

World Wide Web Consortium (W3C)
SOAP specification, 642
WSDL standard, 641

WPF (Windows Presentation Foundation)
alignment, margins, padding, and dimensions of

controls, 859–860
animation, 875–876
Application object, 849
attached events, 858
attached properties, 852
attribute syntax in XAML, 846

Border control, 860
for C# developers, 833–834
Canvas control, 860–861
content syntax in XAML, 847–848
control basics, 849–850
control layout, 858–859
control styling, 868–869
control templates, 869–870
creating basic WPF application, 834–838
dependency properties, 850–852
for designers, 830–833
desktop and Web applications and, 848
DockPanel control, 861–863
dynamic resources, 878–879
fundamentals, 845
Grid control, 863–866
<Grid> and <Ellipse> elements, 840–842
implementing dependency properties, 884–887
markup extensions, 848
object element syntax in XAML, 845–846
overview of, 829–830
programming, 884
property element syntax in XAML, 846–848
referencing style resources, 879
routed events, 852–854
stack order of controls, 859
StackPanel control, 866–867
static resources, 878
timelines with key frames, 877–878
timelines without key frames, 876–877
triggers, 874–875
user controls, 884, 887–895
using styles and templates, 870–873
using triggers, animations, and resources, 880–883
<Window> element, 839–840
<Window.resources> element, 842–843
<Window.Triggers> element, 844
working with routed events, 855–857
WrapPanel control, 868
XAML code and, 839
XAML syntax, 845

WrapPanel control, WPF, 859, 868
Write()

defining functions, 127
FileStream class, 695
Main( ) function compared with, 128
StreamWriter class, 699

write access, to properties, 188
WriteLine(), StreamWriter class, 699
writing data

with FileStream class, 695–697
to output stream, 697–699
to random access files, 695–696
reading/writing compressed files, 706–707
to streams, 723
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WSDL (Web Services Description Language), 640–641,
900

WSE (Web Service Enhancements), 899
WS-I (Web Services Interoperability) basic profile, 642

X
XAML (Extensible Application Markup Language)

attribute syntax, 846
capabilities of, 831–832
code in sample WPF application, 839
content syntax, 847–848
EB (Expression Blend) and, 832–833
object element syntax, 845–846
overview of, 898
property element syntax, 846–848
syntax, 845
VS and VCE and, 832
for WPF interface, 830

XAML Browser Applications (.xbap), 848
XAttribute(), LINQ to XML constructors, 808
.xbap files (XAML Browser Applications), 848
xcopy deployment, 533
XDeclaration(), LINQ to XML constructors, 808
XDocument(), LINQ to XML constructors, 808, 810
XDR (XML-Data Reduced schemas), 731
XElement(), LINQ to XML constructors, 808
XML (eXtensible Markup Language)

attributes, 727–728
creating nodes, 742–743
creating XML document in VS, 732–734
declaration, 728
documents, 726
DOM classes, 734–735
elements, 726–727
generating XML from databases, 814–817
LINQ to. See LINQ to XML
looping through all nodes of XML Document,

737–739

namespaces, 729–730
node insertion, 740–741
node removal, 743–744
node selection, 744
node values, 739–740
overview of, 725
removing nodes, 743–744
selecting nodes, 746–749
structure of XML documents, 728–729
syntax, 751
validating XML documents, 730–732
Web services and, 648
Web services using XML serialization, 659–662
well-formed, 730
XmlDocument class, 735
XmlElement class, 735–737
XPath query language, 745–746

XML applications, 726
XML declaration, 728
XML documents

creating with VS, 732–734
looping through all nodes of, 737–739
overview of, 726
querying, 817–818
saving and loading with LINQ to XML, 808–811
structure of, 728–729
validating, 730–732
viewing contents of saved documents with LINQ to

XML, 811–812
XML fragments, 812–814, 825
XML Schema Definition (XSD), 731–732
XML-Data Reduced schemas (XDR), 731
XmlDocument class, 735
XmlElement class, 735–737
XmlNode class, 741
XPath

operations, 745–746
overview of, 745, 751
selecting nodes, 746–749

XSD (XML Schema Definition), 731–732
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