Beginning Visual C# 2005

Exercise Answers

Chapter 1: Introducing C#

No Exercises.

Chapter 2: Writing a C# Program

No Exercises.

Chapter 3: Variables and Expressions

Exercise 1
Question: In the following code, how would we refer to the name gr eat from codein
the namespace f abul ous?

nanmespace fabul ous

/1 code in fabul ous namespace

}

nanespace super

{

nanespace smashi ng

{

/|l great nane defined
}
}

Answer:

super . smashi ng. gr eat

Exercise 2
Question: Which of the following is not alegal variable name:

a) nyVari abl el sGood
b) 99FI ake

c)_floor



d)tinme2Get Ji ggywdlt

€) wr 0x. com

Answer: b — because it starts with a number
and
e — because it contains afull stop

Exercise 3
Question: Isthe string "super cal i fragi | i sti cexpi al i doci ous" too bigtofitin
astri ng variable? Why?

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

Exercise 4
Question: By considering operator precedence, list the stepsinvolved in the computation
of the following expression:

resultVar += varl * var2 + var3 << var4 / varb;

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

resultVar += (((varl * var2) + var3) << (var4 / varbh));

Exercise 5
Question: Write a console application that obtains four i nt values from the user and
displaystheir product.

Answer:

static void Main(string[] args)

{
int firstNunber, secondNunber, thirdNunber, fourthNunber;
Consol e. Wi teLine("A ve ne a nunber:");
firstNunber = Convert. Tol nt 32( Consol e. ReadLi ne());
Consol e. Wi teLi ne("d ve ne anot her nunber:");
secondNunber = Convert. Tol nt 32( Consol e. ReadLi ne());
Consol e. Wi teLi ne("G ve ne anot her nunber:");
thi rdNunber = Convert. Tol nt 32( Consol e. ReadLi ne());
Consol e. Wi teLi ne("G ve ne anot her nunber:");
f ourt hNumber = Convert. Tol nt 32( Consol e. ReadLi ne());
Consol e. Wi t eLi ne("The product of {0}, {1}, {2}, and {3} is

{4}.",

f our t hNunber ,

firstNunber, secondNunber, thirdNunber,

firstNunber * secondNunber * thirdNunber *
f our t hNunber) ;



}

Note that Convert . Tol nt 32() isused here, which isn't covered in the chapter.

Chapter 4: Flow Control

Exercise 1
Question: If you have two integers stored in variables var 1 and var 2, what Boolean test
can you perform to see if one or the other of them (but not both) is greater than 10?

Answer:

(varl > 10) ~ (var2 > 10)

Exercise 2
Question: Write an application that includes the logic from Exercise 1, obtains two
numbers from the user and displays them, but rejects any input where both numbers are
greater than 10 and asks for two new numbers.

Answer:
static void Main(string[] args)
{
bool nunbersX = fal se;
doubl e varl, var2;
varl = O;
var2 = 0;
whi |l e (! nunber sCK)
{
Consol e. Wi teLine("G ve ne a nunber:");
varl = Convert. ToDoubl e( Consol e. ReadLi ne() ) ;
Consol e. Wi teLi ne("d ve ne anot her nunber:");
var2 = Convert. ToDoubl e( Consol e. ReadLi ne() ) ;
if ((varl > 10) ~ (var2 > 10))
{
nunber sCK = true;
}
el se
if ((varl <= 10) && (var2 <= 10))
{
nunber sCK = true;
}
el se
{
Consol e. Wi teLi ne("Only one nunber may be greater than
10.");
}
}



Consol e. Wi teLine("You entered {0} and {1}.", varl, var2);
}

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

static void Main(string[] args)

{

bool nunbersX = fal se;

doubl e var1, var2;

varl = 0;

var2 = 0;

whil e (! nunber sCK)

{
Consol e. WiteLine("Gve ne a nunber:");
varl = Convert. ToDoubl e( Consol e. ReadLi ne());
Consol e. Wi teLine("G ve ne anot her nunber:");
var2 = Convert. ToDoubl e( Consol e. ReadLi ne());
if ((varl > 10) && (var2 > 10))
{

Consol e. Wi teLi ne("Only one nunber may be greater than
10.");
}
el se
{
nunber sCK = true;

}

}

Consol e. Wi teLine("You entered {0} and {1}.", varl, var2);

}
Exercise 3

Question: What is wrong with the following code?

int i;
for (i =1; i <= 10; i++)
if ((i %2) =0
conti nue;

Consol e. Wi teLine(i);
}

Answer : The code should read:

int i;
for (i =1; i <=10; i++)
if ((i %2) == 0)

conti nue;
Consol e. Wi teLine(i);



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

Exercise 4
Question: Modify the Mandelbrot set application to request image limits from the user
and display the chosen section of the image. The current code outputs as many characters
aswill fit on asingle line of a console application. Consider making every image chosen
fit in the same amount of space to maximize the viewable area.

Answer:
static void Main(string[] args)
{
doubl e real Coord, inagCoord;
doubl e real Max = 1. 77;
double real Mn = -0.6;
doubl e i maghVax = -1.2;
double imagMn = 1. 2;
doubl e real Step;
doubl e i magSt ep;
doubl e real Tenp, inmagTenp, real Tenp2, arg;
int iterations;
while (true)
{
real Step = (real Max - realMn) / 79;
imagStep = (i maghax - imagMn) / 48;
for (imagCoord = i magM n; i nmagCoord >= i maghMax;
i magCoord += i magSt ep)
{
for (real Coord = real M n; real Coord <= real Max;
real Coord += real Step)
{
iterations = 0;
real Tenp = real Coord,;
i magTenp = i nmagCoor d;
arg = (real Coord * real Coord) + (imagCoord *
i magCoor d) ;
while ((arg < 4) & (iterations < 40))
real Tenp2 = (real Tenp * real Tenp) - (i magTenp *
i magTenp)
- real Coord;
i magTenp = (2 * real Tenp * i nagTenp) - i magCoord;
real Tenp = real Tenp2;
arg = (real Tenp * real Tenp) + (inmagTenp *
i magTenp) ;

iterations += 1;

switch (iterations %4)

{

case 0:
Consol e. Wite(".");



}

br eak;

case 1:
Consol e. Wite("0");
br eak;

case 2:
Consol e. Wite("O');
br eak;

case 3:
Console. Wite("@);
br eak;

}
Consol e. Wite("\n");

}

Consol e.

Consol e.
real Max) ;

Consol e.
i maghMax) ;

Consol e.
Consol e.
real M n
Consol e.
r eal Max
Consol e.
i ragM n
Consol e.
i maghax

WiteLine("Qurrent limts:");
WiteLine("real Coord: from{0} to {1}",

WiteLine("i magCoord: from {0} to {1}",

WiteLine("Enter newlimts:");
WiteLine("real Coord: from");

= Convert . ToDoubl e( Consol e. ReadLi ne()) ;
WiteLine("real Coord: to:");

= Convert . ToDoubl e( Consol e. ReadLi ne()) ;
WiteLine("i magCoord: from");

= Convert . ToDoubl e( Consol e. ReadLi ne()) ;
WiteLine("i magCoord: to:");

= Convert . ToDoubl e( Consol e. ReadLi ne()) ;

Chapter 5: More About Variables

Exercise 1

real M n,

i magM n,

Question: Which of the following conversions can't be performed implicitly:

a)int toshort
b) short toi nt
¢) bool tostring

d) byte tofl oat

Answer: Conversions a and ¢ can't be performed implicitly.



Exercise 2

Question: Givethe code for acol or enumeration based ontheshort type containing
the colors of the rainbow plus black and white. Can this enumeration be based on the
byt e type?

Answer:

enum col or : short

{
}

Red, O ange, Yellow, QGeen, Blue, Indigo, Violet, Bl ack, Wite

Y es, because the byt e type can hold numbers between 0 and 255, so byt e-based
enumerations can hold 256 entries with individual values, or more if duplicate values are
used for entries.

Exercise 3

Question: Modify the Mandelbrot set generator example from the last chapter to use the
following st ruct for complex numbers:

struct i magNum

public double real, inag;

}
Answer:
static void Main(string[] args)
{
i magNum coord, tenp;
doubl e real Tenp2, arg;
int iterations;
for (coord.imag = 1.2; coord.imag >= -1.2; coord.img -= 0.05)
{
for (coord.real = -0.6; coord.real <= 1.77; coord.real +=
0. 03)
{

iterations = 0;

tenp.real = coord.real;

tenp.imag = coord. i nag;

arg = (coord.real * coord.real) + (coord.imag *
coord. i mag) ;

while ((arg < 4) && (iterations < 40))

real Tenp2 = (tenp.real * tenp.real) - (tenp.imag *
t enp. i nmag)
- coord.real;
tenp.imag = (2 * tenp.real * tenp.inmag) - coord.inag;
tenp.real = real Tenp2;
arg = (tenp.real * tenp.real) + (tenp.inmag *
tenp. i nag);



iterations += 1;

}
switch (iterations %4)
{
case 0:
Consol e. Wite(".");
br eak;
case 1:
Consol e. Wite("0");
br eak;
case 2:
Consol e. Wite("O');
br eak;
case 3:
Console. Wite("@);
br eak;
}
}
Consol e. Wite("\n");
}
}
Exercise 4

Question: Will the following code compile? Why?

string[] blab = new string[ 5]
string[5] = 5th string.

Answer: No, for the following reasons:

1 End of statement semicolons are missing.
1 2nd line attempts to access a non-existent 6th element of bl ab.

1 2nd line attempts to assign a string that isn't enclosed in double quotes.

Exercise 5

Question: Write a console application that accepts a string from the user and outputs a
string with the charactersin reverse order.

Answer:

static void Main(string[] args)
{
Consol e. WiteLine("Enter a string:");
string nyString = Consol e. ReadLi ne();
string reversedString = "";
for (int index = nyString.Length - 1; index >= 0; index--)
{

}
Consol e. Wi t eLi ne("Reversed: {0}", reversedString);

reversedString += nyString[i ndex];



Exercise 6

Question: Write a console application that accepts a string and replaces all occurrences of
the string "no" with "yes".

Answer:

static void Main(string[] args)

{
Consol e. WiteLine("Enter a string:");

string nyString = Consol e. ReadLi ne();
nyString = nyString. Repl ace("no", "yes");
Consol e. Wi teLi ne("Replaced \"no\" with \"yes\": {0}",
nysString);
}

Exercise 7

Question: Write a console application that places double quotes around each word in a
string.

Answer:

static void Main(string[] args)

{
Consol e. WiteLine("Enter a string:");
string nyString = Consol e. ReadLi ne();
nyString = "\"" + nyString. Repl ace(" ", "\" \"") + "\"";
Consol e. Wi t eLi ne("Added doubl e quotes areound words: {0}",

nysString);
}

OrusingString. Split():

static void Main(string[] args)
{
Consol e. WiteLine("Enter a string:");
string nyString = Consol e. ReadLi ne();
string[] nyWrds = nyString. Split(' ");
Consol e. Wi t eLi ne("Addi ng doubl e quot es areound words:");
foreach (string nyWrd i n nyWrds)

{
}

Consol e. Wite("\"{O}\" ", nyWrd);



Chapter 6: Functions

Exercise 1
Question: The following two functions have errors. What are they?

static bool Wite()
{

}

Consol e. Wi t eLi ne("Text output fromfunction.");

static void nyFunction(string |abel, parans int[] args, bool showLabel)

i f (showLabel)
Consol e. Wi t eLi ne(l abel ) ;
foreach (int i in args)
Consol e. Wi teLine("{0}", i);
}

Answer: Thefirst function has areturn type of bool , but doesn't return abool value.
The second function has apar ans argument, but this argument isn't at the end
of the argument list.

Exercise 2

Question: Write an application that uses two command line arguments to place values
into a string and an integer variable respectively, then display these values.

Answer:

static void Main(string[] args)

{
if (args.Length I= 2)
{
Consol e. Wi teLi ne("Two argurents required.");
return;
}

string paraml = args[0];

int paran = Convert. Tol nt 32(args[1]);

Consol e. WiteLine("String paraneter: {0}", parantl);
Consol e. Wi teLi ne("Integer paraneter: {0}", paran®);

}

Note that this answer contains code that checks that 2 arguments have been supplied,
which wasn't part of the question but seems logical in this situation.

Exercise 3

Question: Create a delegate and use it to impersonate the Consol e. ReadLi ne()
function when asking for user input.



Answer:

class d assl

{
del egat e string ReadLi neDel egat e();

static void Main(string[] args)

{
ReadLi neDel egat e readLi ne = new
ReadLi neDel egat e( Consol e. ReadLi ne) ;
Consol e. Wi teLine("Type a string:");
string userlnput = readLine();
Consol e. Wi teLi ne("You typed: {0}", userlnput);

}

Exercise 4

Question: Modify the following st r uct to include afunction that returns the total price
of an order:

struct order

{
public string itenNane;
public int uni t Count ;
publ i ¢ doubl e unit Cost ;
}
Answer :

struct order

{
public string itenNane;

public int uni t Count ;
publ i ¢ doubl e unit Cost;

publ i ¢ doubl e Tot al Cost ()
{

}

return unitCount * unitCost;
}

Exercise 5

Question: Add another function to theor der st ruct that returns aformatted string as
follows, where italic entries enclosed in angle brackets are replaced by appropriate values:

Order Information: <unitCount> <itemName> items at $<unitCost> each, total cost
$<totalCost>.

Answer:

struct order



public string itenNane;
public int uni t Count ;
publ i ¢ doubl e unit Cost;

publ i ¢ doubl e Tot al Cost ()

{
return unitCount * unit Cost;
}
public string Info()
{
return "Order information: " + unitCount.ToString() + " " +
i temNane +
" itenms at $" + unitCost.ToString() + " each, total cost $"
+
Total Cost (). ToString();
}

Chapter 7: Debugging and Error Handling

Exercise 1
Question: "Using Tr ace. Wi t eLi ne() ispreferableto using Debug. Wi t eLi ne()
asthe Debug version only works in debug builds." Do you agree with this statement?
Why?

Answer: This statement is only true for information that you want to make availablein all
builds. More often, you will want debugging information to be written out only when
debug builds are used. In this situation, the Debug. Wi t eLi ne() version is preferable.

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

Exercise 2

Question: Provide code for a simple application containing a loop that generates an error
after 5000 cycles. Use a breakpoint to enter break mode just before the error is caused on
the 5000th cycle. (Note: a simple way to generate an error is to attempt to access a non
existent array element, such as myAr r ay[ 1000] in an array with a hundred elements.)

Answer:

static void Main(string[] args)
{
for (int i =1; i < 10000; i++)
{
Consol e. Wi t eLi ne("Loop cycle {0}", i);
if (i == 5000)
{



Consol e. Wi t eLi ne(args[999]);

}
}
}

In the preceding code a breakpoint could be placed on the following line:
Consol e. Wi teLi ne("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".

Exercise 3
Question: "f i nal | y code blocks only execute if acat ch block isn't executed.” True or
false?

Answer: False. Finally blocks always execute. This may occur after acat ch block has
been processed.

Exercise 4
Question: Given the enumeration datatype or i ent at i on defined below, write an
application that uses SEH to cast abyt e type variableinto an or i ent at i on type
variable in a safe way. Note that you can force exceptions to be thrown using the
checked keyword, an example of which is shown below. This code should be used in
your application.

enumorientation : byte

{
north = 1,
south = 2,
east = 3,
west =4
}

nyDi rection = checked((orientation)nyByte);

Answer:

static void Main(string[] args)

{
orientation nyDirection;
for (byte nyByte = 2; nyByte < 10; nyByte++)
{

try
{
nyDi rection = checked((orientation)nyByte);

if ((nyDrection < orientation.north) ||
(nyD rection > orientation.west))



{
t hrow new Ar gunment Qut O RangeExcepti on(" nyByte",

nyByt e,
"Val ue nmust be between 1
and 4");
}
}
catch (Argunent Qut f RangeExcepti on e)
[/ 1f this section is reached then nyByte < 1 or nyByte >
4.

Consol e. Wi t eLi ne(e. Message) ;
Consol e. Wi t eLi ne(" Assi gni ng default val ue,
orientation.north.");
nyD rection = orientation.north;
}

Consol e. Wi teLine("nyDirection = {0}", nyDrection);
}
}

Note that thisis abit of atrick question. Since the enumeration is based on the byt e type
any byt e value may be assigned to it, even if that value isn't assigned anamein the
enumeration. In the preceding code you generate your own exception if hecessary.

Chapter 8: Introduction to Object-Oriented
Programming

Exercise 1
Question: Which of the following arereal levels of accessibility in OOP?

1 Friend
1 Public
1 Secure
1 Private
1 Protected
1 Loose
Wildcard

Answer: Public, private, and protected are real levels of accessibility.

Exercise 2

Question: "You must call the destructor of an object manually, or it will waste memory."
True or False?



Answer: False. Y ou should never call the destructor of an object manually—the .NET
runtime environment will do this for you during garbage collection.

Exercise 3
Question: Do you need to create an object in order to call a static method of its class?

Answer: No, you can call static methods without any class instances.

Exercise 4

Question: Draw a UML diagram similar to the ones shown in this chapter for the
following classes and interface:

1 An abstract class called Hot Dr i nk that has the methods Dr i nk() , AddM | k() , and
AddSugar (), and the propertiesM | k and Sugar .

1 Aninterface called | Cup that has the methods Ref i | | () and Wash(), andthe
properties Col or and Vol une.

1 A classcaled CupOF Cof f ee that derives from Hot Dr i nk, supportsthel Cup
interface, and has the additional property BeanType.

1 A classcaled CupOf Tea that derivesfrom Hot Dr i nk, supportsthe | Cup interface,
and has the additiona property Leaf Type.

Answer:

HotDrink «Interface»
+Milk ICup
+Sugar +Color
+Drink() +Vo|yme
+AddMilk() +Refill()
+AddSugar() +Wash()

CupOfCoffee O ICup CupOfTea O ICup
+BeanType +LeafType
Exercise 5

Question: Write some code for a function that would accept either of the two cup objects
in the above example as a parameter. The function should call the AddM | k() ,
Dri nk(), and Wash() methods for the cup object it is passed.

Answer:

static void Manipul at eDri nk(Hot Dri nk dri nk)

drink. AddM [ k() ;



drink. Drink();
| Qup cuplnterface = (I CQup)dri nk;
cupl nt erface. Wash() ;

}

Note the explicit cast to | Cup. Thisis necessary as Hot Dr i nk doesn't support the | Cup
interface, but you know that the two cup objects that might be passed to this function do.
However, thisis dangerous, as other classes deriving from Hot Dr i nk are possible, which
might not support | Cup, but could be passed to this function. To correct this you should
check to seeif the interface is supported:

static void Manipul ateDrink(Hot Dri nk dri nk)

{
drink. AddM [ k() ;

drink.Drink();
if (drink is |Qup)

{
| Qup cuplnterface = drink as | Cup;

cupl nt erface. Wash() ;

}
}

Thei s and as operators used here are covered in Chapter 11.

Chapter 9: Defining Classes

Exercise 1
Question: What is wrong with the following code?

publ i c seal ed class M/d ass

{

Il class nenbers

}

public class nyDerivedd ass : M/d ass
{

/] class nenbers

}

Answer: nyDeri vedd ass derivesfrom MyCl ass, but MyCl ass issealed and can't be
derived from.

Exercise 2
Question: How would you define a non-creatable class?

Answer: By defining all of its constructors as private.



Exercise 3

Question: Why are non-creatable classes still useful? How do you make use of their
capabilities?

Answer: 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, for example:

cl ass OreateMe

{
private O eateM()
{
}
static public CreateMe Get Oreat eMe()
{
return new CreateMe();
}
}

Theinternal function has access to the private constructor.

Exercise 4

Question: Write code in aclass library project called Vehi cl es that implements the
Vehi cl e family of objects discussed earlier in this chapter, in the section on interfaces
vs. abstract classes. There are 9 objects and 2 interfaces that require implementation.

Answer:

nanespace Vehicl es

{
publ i c abstract class Vehicle
{
}
public abstract class Car : Vehicle
{
}
public abstract class Train : Vehicle
{
}
public interface |PassengerCarrier
{
}
public interface | HeavyLoadCarrier
{
}
public class SW : Car, |PassengerCarrier
{
}
public class Pickup : Car, |PassengerCarrier, |HeavyLoadCarrier
{
}



public class Conpact : Car, |PassengerCarrier

{
}

public class PassengerTrain : Train, |PassengerCarrier

{

}
public class FreightTrain : Train, |HeavyLoadCarri er

{

}
publ i c class T424Doubl eBogey : Train, |HeavylLoadCarrier

{
}
}

Exercise 5
Question: Create a console application project, Tr af f i c, that references
Vehi cl es. dl | (created in Question 4 above). Include afunction, AddPassenger (),
that accepts any object with the | Passenger Carri er interface. To prove that the code
works, call this function using instances of each object that supports this interface, calling
theToSt ri ng() method inherited from Syst em Obj ect on each one and writing the
result to the screen.

Answer:

usi ng System
usi ng Vehi cl es;

nanespace Traffic

{
class dassl
{
static void Main(string[] args)
{
AddPassenger (new Conpact ());
AddPassenger (new SU));
AddPassenger (new Pi ckup());
AddPassenger (new Passenger Trai n());
}
static voi d AddPassenger (| Passenger Carri er Vehi cl e)
{
Consol e. Wit eLi ne(Vehicle. ToString());
}
}

}



Chapter 10: Defining Class Members

Exercise 1

Question: Write code that defines abase class, MyQl ass, with the virtual method
Get Stri ng() . Thismethod should return the string stored in the protected field
ny St ri ng, accessible through the write only public property Cont ai nedStri ng.

Answer:

class Md ass

{
protected string nyString;
public string ContainedString
{
set
{
nyString = val ue;
}
}
public virtual string GetString()
{
return nyString;
}
}
Exercise 2

Question: Deriveaclass, MyDer i vedd ass, from Myd ass. Override the

Get Stri ng() method to return the string from the base class using the base
implementation of the method, but add thetext " (out put from derived cl ass)"
to the returned string.

Answer:

class MyDerivedd ass : M/ ass

{
public override string GetString()
{
return base. GetString() + " (output fromderived class)";
}
}
Exercise 3

Question: Write aclass called MyCopyabl ed ass that is capable of returning a copy of
itself using the method Get Copy () . This method should use the Merber wi seCl one()
method inherited from Syst em Cbj ect . Add asimple property to the class, and write
client code that uses the class to check that everything isworking.



Answer:

cl ass M/Copyabl ed ass

{
protected int nylnt;
public int Containedl nt
{
get
{
return nylnt;
}
set
{
nyl nt = val ue;
}
}
publ i c M/Copyabl ed ass Get Copy()
{
return (M/Copyabl ed ass) Menber wi sed one() ;
}
}

And the client code:

class dassl

{
static void Main(string[] args)
{
M/Copyabl ed ass obj 1 = new M/Copyabl ed ass() ;
obj 1. Cont ai nedl nt = 5;
M/Copyabl ed ass obj 2 = obj 1. Get Copy() ;
obj 1. Cont ai nedl nt = 9;
Consol e. Wi t eLi ne(obj 2. Cont ai nedl nt) ;
}
}
This code displays 5, showing that the copied object hasits own version of the ny| nt
field.
Exercise 4

Question: Write a console client for the Ch10Car dLi b library that 'draws 5 cards at a
time from a shuffled Deck object. If al 5 cards are the same suit then the client should
display the card names on screen along with the text Fl ush! , otherwise it should quit

after 50 cards with thetext No f | ush.
Answer:

usi ng System
usi ng Chl1l0Car dLi b;



nanespace Exercise_Answers
{

class dassl

{
static void Main(string[] args)

whi | e(true)
{
Deck pl ayDeck = new Deck();
pl ayDeck. Shuffle();
bool isFlush = fal se;
int flushHandl ndex = O;
for (int hand = 0; hand < 10; hand++)
{
i sFl ush = true;
Suit flushSuit = playDeck. Get Card(hand * 5).suit;
for (int card = 1; card < 5; card++)

if (playDeck.GetCard(hand * 5 + card).suit !=
fl ushSuit)

{
}

}
if (isFl ush)

i sFl ush = fal se;

fl ushHandl ndex = hand * 5;
br eak;

}

if (isFlush)

Consol e. Wi t eLi ne("Fl ush!");
for (int card = 0; card < 5; card++)
{
Consol e. Wi t eLi ne(pl ayDeck. Get Car d(f | ushHandl ndex +
card));
}
}

el se

{

}
Consol e. ReadLi ne() ;

Consol e. Wi teLine("No flush.");

}

Note: placed in aloop, as flushes are uncommon. Y ou may need to press return several
times before aflush isfound in a shuffled deck. To verify that everything isworking as it
should, try commenting out the line that shuffles the deck.



Chapter 11: Collections, Comparisons, and
Conversions

Exercise 1

Question: Create a collection class called Peopl e that isa collection of the Per son
class shown below. The items in the collection should be accessible via a string indexer
that is the name of the person, identical to the Per son. Name property.

public class Person

{
private string nare;
private int age;
public string Nane
{
get
{
return nane;
}
set
{
name = val ue;
}
}
public int Age
{
get
{
return age;
}
set
{
age = val ue;
}
}
}
Answer:
usi ng System

usi ng System Col | ecti ons;

nanespace Exercise_Answers

{

public class People : D ctionaryBase

{
publ i ¢ voi d Add(Person newPer son)

{
}

Di cti onary. Add( newPer son. Nane, newPer son) ;



publ i ¢ voi d Renove(string nane)

{ Di ctionary. Renove( nane) ;
}
publ i c Person this[string nane]
{
get
{
return (Person)D ctionary[ nane];
bt
{
Di ctionary[ name] = val ue;
}
}
}
}
Exercise 2

Question: Extend the Per son class from the preceding exercise such that the >, <, >=,
and <= operators are overloaded, and compare the Age properties of Per son instances.

Answer:

public class Person

{

private string nare,;
private int age;

public string Nane

{
get

{

return nane;

set

{
}

nanme = val ue;

}

public int Age

{
get

{

return age;

set

{
}

age = val ue;



public static bool operator >(Person pl, Person p2)

{
return pl. Age > p2. Age;
}
public static bool operator <(Person pl, Person p2)
{
return pl. Age < p2. Age;
}
public static bool operator >=(Person pl, Person p2)
{
return !'(pl < p2);
}
public static bool operator <=(Person pl, Person p2)
{
return ! (pl > p2);
}
}
Exercise 3

Question: Add aGet A dest () method to the Peopl e classthat returns an array of
Per son objects with the greatest Age property (1 or more objects, as multiple items may
have the same value for this property), using the overloaded operators defined above.

Answer:

public Person[] Getd dest()
{
Per son ol dest Person = nul | ;
Peopl e ol dest Peopl e = new Peopl e();
Per son current Per son;
foreach (DictionaryEntry p in Dictionary)
{
current Person = p. Val ue as Person;
if (ol destPerson == null)

ol dest Person = current Person;
ol dest Peopl e. Add( ol dest Person) ;

}
el se
{
i f (currentPerson > ol dest Person)
{
ol dest Peopl e. A ear () ;
ol dest Peopl e. Add( cur r ent Per son) ;
ol dest Per son = current Person;
}
el se
{

i f (currentPerson >= ol dest Person)



ol dest Peopl e. Add( cur r ent Person) ;

}

Person[] ol dest Peopl eArray = new Per son[ ol dest Peopl e. Count ] ;
int copyl ndex = O;
foreach (DictionaryEntry p in ol dest Peopl e)

ol dest Peopl eAr ray[ copyl ndex] = p. Val ue as Person;
copyl ndex++;

}
return ol dest Peopl eArray;

}

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

Exercise 4

Question: Implement the | Cl oneabl e interface on the Peopl e classto provide deep
copying capability.

Answer:

public class People : D ctionaryBase, |d oneable

{
publ i ¢ obj ect d one()
{
Peopl e cl onedPeopl e = new Peopl e();
Per son current Per son, newPerson;
foreach (DictionaryEntry p in Dictionary)
{
current Person = p. Val ue as Person;
newPer son = new Person();
newPer son. Narme = curr ent Per son. Nane;
newPer son. Age = curr ent Per son. Age;
cl onedPeopl e. Add( newPer son) ;
}

return cl onedPeopl e;

}

Note: this could be simplified by implementing | Cl oneabl e onthe Per son class.



Exercise 5

Question: Add an iterator to the Peopl e class that enables you to get the ages of all

membersin af or each loop as follows:
foreach (int age in nyPeopl e. Ages)
/1 D splay ages.
}

Answer:

publ i ¢ | Enurrer abl e Ages

{
get

{

foreach (object person in D ctionary. Val ues)
yield return (person as Person). Age;

Chapter 12: Generics

Exercise 1
Question: Which of the following can be generic?

a) classes

b) methods

C) properties

d) operator overloads
€) structs

f) enumerations

Answer: a, b, & € yes

¢ & d: no, although they can use generic type parameters supplied by the class

containing them
f:no

Exercise 2

Question: Extend the Vect or classin Ch12Ex01 such that the * operator returns the dot

product of two vectors.

The dot product of two vectorsis defined as the product of their magnitudes multiplied by

the cosine of the angle between them.

Answer:



public static doubl e? operator *(Vector opl, Vector op2)

{
try
doubl e angl eD ff = (doubl e) (op2. Thet aRadi ans. Val ue —
opl. Thet aRadi ans. Val ue) ;
return opl. R Value * op2.R Value * Math. Cos(angl eD ff);
}
catch
{
return null;
}
}
Exercise 3

Question: What is wrong with the following code? Fix it.

public class Instantiator<T>

{

public T instance;

public Instantiator()

{

}
}

i nstance = new T();

Answer: 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()
{

i nstance = new T();

}

}

Exercise 4

Question: What is wrong with the following code? Fix it.

public class StringGetter<T>

{
public string GetString<T>(T item
{
return itemToString();
}



Answer : The same generic type parameter, T, is used on both the generic class and
generic method. Y ou need to rename one or both, for example:

public class StringGCetter<U>

{
public string GetString<T>(T item
{
return itemToString();
}
}
Exercise 5

Question: Create a generic class called Shor t Col | ect i on<T> that implements

| Li st <T> and consists of a collection of items with a maximum size. This maximum
size should be an integer that can be supplied to the constructor of

Short Col | ecti on<T>, or defaults to 10. The constructor should also be able to take an
initial list of itemsviaali st <T> parameter. The class should function exactly like

Col | ecti on<T>, but throw an exception of type | ndexQut Of RangeExcept i on if an
attempt is made to add too many items to the collection, or if the Li st <T> passed to the
constructor contains too many items.

Answer: One way of doing thisis as follows:

public class ShortCollection<T> : |List<T>

{

protected Col | ecti on<T> i nnerCol | ecti on;
protected i nt nmaxSi ze = 10;

public ShortCol I ection() : this(10)

{
}
publ i ¢ Short Col I ection(int size)
{
maxSi ze = si ze;
i nner Col | ection = new Col | ecti on<T>();
}
publ ic ShortCol I ection(List<T> list) : this(10, list)
{
}
public ShortCol | ection(int size, List<T> list)
{

maxSi ze = si ze;
if (list.Count <= maxSize)

{
}

el se

{

i nner Col | ection = new Col | ecti on<T>(list);



Thr owTooMany| t ensExcepti on() ;

}

protected voi d Thr owTooManyl t ensExcepti on()

{
t hrow new | ndexQut O RangeExcept i on(
"Unabl e to add any nore itens, maxi numsize is " +
maxSi ze. ToStri ng()
+ " itens.");
}

#regi on | Li st<T> Menbers

public int I ndextEH(T item

{
return (innerCollection as |List<T>).|ndexO(iten;
}
public void Insert(int index, T item
{
if (Count < maxSize)
{
(innerCol l ection as |List<T>).Insert(index, itenj;
}
el se
{
Thr owTooMany| t ensExcept i on() ;
}
}
publ i ¢ voi d RenoveAt (i nt i ndex)
{
(innerCol | ection as |List<T>).RenoveAt (i ndex);
}
public T this[int index]
{
get
{
return (innerCollection as |List<T>)[index];
}
set
{
(innerCol | ection as |List<T>)[index] = val ue;
}
}
#endr egi on

#regi on | Col | ecti on<T> Menbers

public void Add(T itemn



if (Count < maxSize)

{
(innerCol l ection as |Col |l ecti on<T>).Add(iten);
}
el se
Thr owTooMany| t ensExcept i on() ;
}
}
public void dear()
{
(innerCol l ection as |Col | ecti on<T>).d ear();
}
publ i c bool Contains(T iten
{
return (innerCollection as |Collection<T>).Contains(iten);
}
publ i c void CopyTo(T[] array, int arrayl ndex)
{
(innerCol I ection as | Col | ecti on<T>).CopyTo(array, arraylndex);
}
public int Count
{
get
{
return (innerCollection as |Collection<T>). Count;
}
}
publ i ¢ bool |sReadnly
{
get
{
return (innerCollection as |Collection<T>).|sReadnl y;
}
}
publ i ¢ bool Renove(T item
{
return (innerCollection as |Collection<T>).Renove(iten;
}
#endr egi on

#regi on | Enuner abl e<T> Menber s

publ i ¢ | Enurrer at or <T> Get Enuner at or ()
{

return (innerCollection as | Enurerabl e<T>). Get Enunerator () ;



}

#endr egi on

}

Chapter 13: Additional OOP Techniques

Exercise 1
Question: Show the code for an event handler that uses the general purpose ( obj ect
sender, Event Args e) syntax that will accept either the Ti ner . El apsed event or
the Connecti on. MessageAr ri ved event from the code earlier in this chapter. The
handler should output a string specifying which type of event has been received, along
with the Message property of the MessageAr ri vedEvent Ar gs parameter or the
Si gnal Ti e property of the El apsedEvent Ar gs parameter, depending on which
event occurs.

Answer:

publ i ¢ voi d ProcessEvent (obj ect source, EventArgs e)

{
if (e is MessageArrivedEvent Args)
{
Consol e. Wi t eLi ne(" Connecti on. MessageArri ved event received.");
Consol e. Wi t eLi ne(" Message: {0}",
(e as MessageArrivedEvent Args). Message) ;
}
if (e is E apsedEvent Args)
{
Consol e. Wi t eLi ne("Ti mer. El apsed event received.");
Consol e. Wi teLi ne("Signal Ti me: {0}",
(e as H apsedEvent Args ). Signal Ti ne);
}
}
publ i ¢ voi d ProcessEl apsedEvent (obj ect source, El apsedEvent Args e)
{
ProcessEvent (source, e);
}

Note that you need this extra Pr ocessEl apsedEvent () method, asthe

El apsedEvent Handl er delegate can't be cast to an Event Handl er delegate. You
don't need to do this for your MessageHandl| er delegate since it has a syntax identical
to Event Handl er:

publ i ¢ del egate voi d MessageHand! er (obj ect source, EventArgs e);

Exercise 2

Question: Modify the card game example to check for the more interesting winning
condition of the popular card game rummy. This means that a player wind the game if



their hand contains two 'sets' of cards, one of which consists of three cards, and one of
which consists of four cards. A set is defined as either a sequence of cards of the same suit
(such as 3H, 4H, 5H, 6H) or several cards of the samerank (such as 2H, 2D, 2S).

Answer: Modify Pl ayer . cs asfollows (1 modified method, 2 new ones):

public bool HasWn()

{
/1l get tenporary copy of hand, which may get nodified.
Cards tenpHand = (Cards) hand. d one();

// find three and four of a kind sets
bool four AKi nd = fal se;

bool threed AKind = fal se;

int fourRank = -1;

int threeRank = -1;

i nt cardsC Rank;
for (int matchRank = 0; matchRank < 13; natchRank++)

{

cardst Rank = 0;

foreach (Card c in tenpHand)

{
if (c.rank == (Rank) mat chRank)
{

car dsCf Rank++;

}

}

if (cardsO Rank == 4)

{
/Il mark set of four
f our Rank = nat chRank;
fourf AKind = true;

}

if (cardsO Rank == 3)

{
[/ two threes means no w n possible
[l (threeGAKind will only be true if this code
/1 has al ready execut ed)
if (threef AKind == true)
{

return fal se;

}
I/l mark set of three
t hreeRank = nat chRank;
threef AKi nd = true;

}

}

/1 check sinple win condition
if (threedf AKind && four O AKi nd)

{

return true;



}

/] sinplify hand if three or four of a kind is found, by renoving
used cards
if (fourXAKind || threeC AKi nd)

{
for (int cardlndex = tenpHand. Count - 1; cardlndex >= O;
car dl ndex--)

{
i f ((tenpHand[cardl ndex].rank == (Rank)f our Rank)
|| (tenpHand[cardl ndex].rank == (Rank)t hreeRank))
{
t enpHand. RenoveAt (car dl ndex) ;
}
}

}

/]l at this point the function may have returned, because:

/] - a set of four and a set of three has been found, wi nning.

I/l - two sets of three have been found, | osing.

[/ if the function hasn't returned then either:

[/l - no sets have been found, and tenpHand contains 7 cards.

[/l - a set of three has been found, and tenpHand contains 4 cards.
/1 - a set of four has been found, and tenpHand contains 3 cards.

[/ find run of four sets, start by |ooking for cards of sanme suit in
the sane

/1 way as before

bool fourOrASuit = false;

bool threed ASuit = fal se;

int fourSuit = -1;

int threeSuit = -1,

int cardsOf Suit;
for (int matchSuit = 0; matchSuit < 4; natchSuit ++)
{

cardsCOdSuit = 0;

foreach (Card c in tenpHand)

{
if (c.suit == (Suit)matchSuit)
cardsC Sui t ++;
}
}
if (cardsSuit == 7)
{

/[l if all cards are the sane suit then two runs
/] are possible, but not definite.

threed ASuit = true;

threeSuit = matchSuit;

fourFASuit = true;

fourSuit = matchSuit;

if (cardsSuit == 4)



[/l mark four card suit.
fourfASuit = true;
fourSuit = matchSuit;

}
if (cardsSuit == 3)
{
[/l mark three card suit.
threeFASuit = true;
threeSuit = matchSuit;
}
}
if (!'(threeCAsuit || fourCFASuit))
{
/1l need at |east one run possibility to continue.
return fal se;
}
i f (tenpHand. Count == 7)
{

if (!(threeASuit &% fourCFASuit))

I/l need a three and a four card suit.
return fal se;

}

/]l create two tenporary sets for checking.
Cards setl = new Cards();
Cards set2 = new Cards();

[l if all 7 cards are the same suit...
if (threeSuit == fourSuit)
{
// get mn and max cards
int maxVal, mnVal;
Cet Li m ts(tenpHand, out naxVal, out mnVal);
for (int cardlndex = tenpHand. Count - 1; cardlndex >= O;
car dl ndex--)

if (((int)tenpHand[cardl ndex].rank < (mnVal + 3))
|| ((int)tenmpHand[ cardl ndex].rank > (maxVal - 3)))

{
/] renove all cards in a three card set that
/] starts at minVal or ends at naxVal .
t enpHand. RenoveAt (car dl ndex) ;
}
}
if (tenpHand. Count != 1)
{

[/l if nore then one card is left then there aren't two runs.
return fal se;

}
if ((tenpHand[O0].rank == (Rank)(m nVal + 3))



|| (tenpHand[O].rank == (Rank)(maxVal - 3)))

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

}

el se
[l if spare card doesn't fit then there are two sets of

three

/|l cards but no set of four cards.
return fal se;

}

}

[/l if three card and four card suits are different...
foreach (Card card in tenpHand)

{

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

set 1. Add(card);

}
el se

set 2. Add(card);
}

}

/1l check if sets are sequenti al .
if (isSequential (setl) & isSequential (set2))

{

return true;
}
el se
{

return fal se;
}

[l if four cards remain (three of a kind found)
i f (tenmpHand. Count == 4)

[l if four cards remain then they nust be the same suit.
if (!fourC ASuit)
{

}

// won if cards are sequenti al .
if (isSequential (tenpHand))
{

}

return fal se;

return true;



[l if three cards remain (four of a kind found)

i f (tenpHand. Count == 3)

{
[l if three cards remain then they nust be the same suit.
if (!'threeC ASuit)
{

}

// won if cards are sequenti al .
if (isSequential (tenpHand))
{

}

return fal se;

return true;

}

[l return false if two valid sets don't exist.
return fal se;

}

/] utility function to get max and mn ranks of cards
/1l (sane suit assumed)
private void GetLimts(Cards cards, out int maxVal, out int mnVal)

{

maxVal = O;

m nVal = 14;

foreach (Card card in cards)
{

if ((int)card.rank > nmaxVal)
maxVal = (int)card. rank;
if ((int)card.rank < mnVval)

m nVal = (int)card.rank;

}

/] utility function to see if cards are in a run
[l (sanme suit assuned)
private bool isSequential (Cards cards)
{
int maxVal, mnVal;
CetLimts(cards, out maxVal, out mnVal);
if ((maxVal - mnVal) == (cards. Count - 1))

{

return true;
}
el se
{

return fal se;
}



Chapter 14: Basic Windows Programming

Exercise 1

Question: In previous versions of Visual Studio it was quite difficult to get your own
applications to display their controls in the new Windows XP style—that changed in this
version of Visual Studio. For this exercise, locate where in a Windows Forms Application
Windows XP styles are enabled in a new Windows Forms project. Experiment with
enabling and disabling the styles and see how it affects the controls on the forms.

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

[ STAThr ead]
static void Min()

{
Appl i cati on. Enabl eVi sual Styl es();

Appl i cation. Run(new Forni());
}

Theline
Appl i cati on. Enabl eVi sual Styl es();

Controls the visua style of the windows forms.

Please note this line does nothing on Windows 2000.

Exercise 2

Question: Modify the TabControl example by adding a couple of tab pages and display a
message box with the text “Y ou changed the current tab to <Text of the current tab> from
<Text of the tab that was just left>."

Answer: The TabControl includes an event called Sel ect edl ndexChanged that can be
used to execute code when the user moves to another tab page.
1. Inthe Windows Form designer, select the TabControl and add two tabsto the control.
2. Namethetabs Tab Three and Tab Four

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

private voi d tabControl 1_Sel ect edl ndexChanged( obj ect sender,
Event Args e)



string nessage = "You changed the current tab to '" +
tabControl 1. Sel ect edTab. Text + "' from'" +
tabCont r ol 1. TabPages[ nCur r ent Tabl ndex] . Text + "'";
nmCur r ent Tabl ndex = tabControl 1. Sel ect edl ndex;
MessageBox. Show nessage) ;

}
5. Add the private field mCurrentTabl ndex to the top of the class as such:

partial class Forml : Form

{
private int nCurrent Tabl ndex = 0;

6. Run the application.

How It Works: By default the first tab that is displayed in a TabControl hasindex 0. You
use this by setting the private field nCur r ent Tabl ndex to zero.

Inthe Sel ect edl ndexChanged method you build the message to display. Thisis done
by using the property Sel ect edTab 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 mCur r ent Tabl ndex field.

After the message is build the nCur r ent Tabl ndex field is changed to point to the
newly selected tab.

Exercise 3
Question: In the ListView example you used the t ag property to save the fully qualified
path to the folders and filesin the ListView. Change this behavior by creating a new class
that is derived from Li st Vi ew t emand use instances of this new class astheitemsin
the ListView. Store the information about the files and folders in the new class using a
property named Ful | yQual i fi edPat h.

Answer: By creating a class that is derived from the Li st Vi ewl t emclassyou create
something that can be used in place of the “intended” Li st Vi ew t emclass. This means
that, even though the ListView itself doesn't know about the extrainformation on the
class, you are able to store additional information on the items displayed in the ListView
directly on the items.

1. Start by creating anew class and nam it FQLi st Vi ew t em Below isafull listing of
the class:
usi ng System
usi ng System Col | ecti ons. Generi c;

usi ng System Text;
usi ng Syst em W ndows. For Irs;

nanespace ListView



{
class FQListViewltem: ListViewtem

{
private string nful |l yQualifiedPat h;

public string FullyQualifiedPath
{
get { return nullyQualifiedPath; }
set { niullyQualifiedPath = value; }
}
}
}

2. Find and change Li st Vi ewl t emtypesto FQListViewltem typesin the Form.csfile.
3. Find and change any referenceto. Tagto. Ful | yQual i fi edPat h

Inthel i st Vi ewFi | esAndFol des_|t emAct i vat e method, you will need to cast the
selected item in the second lineto an FQLi st Vi ewl t emitem as such:

string filename =
((FQuistViewtenm) | w Sel ectedltens[0]). Full yQualifiedPath;

Chapter 15: Advanced Windows Forms Features

Exercise 1

Question: Using the Label Text box example as the base, create a new property called
MaxLengt h that stores the maximum number of characters that can be entered into the
textbox. Then create two new events called MaxLengt hChanged and

MaxLengt hReached. The MaxLengt hChanged event should be raised when the
MaxLengt h property is changed and MaxLengt hReached should be raised when the
user enters a character making the length of the text in the text box equal to the value of
MaxLengt h.

Answer: In order to accomplish the task at hand, you are going to make one new property
and two events.

Start by creating the property:
private int mvaxLength = 32767;

Create the property like this:

public int MaxLength

{
get { return mvVaxLength; }
set

if (value >= 0 && val ue <= 32767)

{
mvaxLengt h = val ue;



i f (MaxLengt hChanged != null)
MaxLengt hChanged(t his, new Event Args());
t xt Label Text . MaxLength = val ue;

}
}
}

Next create the two new events:

publ i c event System Event Handl er MaxLengt hChanged;
publ i c event System Event Handl er MaxLengt hReached;

In the Form designer, select the TextBox and add an event handler for the TextChanged
event. Add the following code:

private voi d txtLabel Text_Text Changed( obj ect sender, EventArgs e)

{
i f (txtLabel Text. Text.Length >= nmiVaxLengt h)
{
i f (MaxLengt hReached != null)
MaxLengt hReached(t his, new Event Args());
}
}

How It Works: The maximum length of the text in anormal TextBox isthe size of an
Syst em | nt 32 type, but the default is 32767 characters which normally is well beyond
what is needed. In the property in step 2 above, you check to seeif the value is negative or
above 32767 and ignore the change request if it is. If the value isfound to be acceptable,
the MaxLengt h property of the TextBox is set and the event MaxLengt hChanged is
raised.

The event handler t xt Label Text _Text Changed checksif the maximum number of
charactersin the TextBox is equal to or above the number specified in mivaxLengt h and
raise the MaxLengt hReached eventsifitis.

Chapter 16: Using Common Dialogs

Exercise 1
Question: Because the Font Di al og and the Col or Di al og work in asimilar way to the
other dialogs discussed in this chapter, it's an easy job to add these dialogs to the Simple
Editor application from Chapter 16.

L et the user change the font of the text box. To make this possible add a new menu entry
to the main menu: F& ormat, and a submenu for Format: & Font.... Add a handler to this
menu item. Add aFont Di al og to the application with the help of the Windows Forms
designer. Display this dialog in the menu handler, and set the Fent property of the text box
to the selected font.

Answer: Thisisthe code for the d i ck event handler of the Format | Font menu:



private voi d OnFor mat Font (obj ect sender, EventArgs e)

i f (dl gSel ect Font. ShowD al og() == D al ogResul t. CK)
{

}
}

t ext BoxEdi t . Font = dl gSel ect Font . Font ;

Y ou also have to change the implementation of the OnPr i nt Page() method to use the
selected font for a printout. In the previous implementation you created a new Font
object inthe Dr awSt ri ng() method of the Gr aphi cs object. Now, use the font of the
t ext BoxEdi t object by accessing the Fent property instead. Y ou also have to be aware
of afont location problem if the user chooses a big font. To avoid one line partly
overwriting the one above/bel ow, change the fixed value you used to change the vertical
position of the lines. A better way to do this would be to use the size of the font to change
the vertical increment: use the Height property of the Fent class.

The code changes for OnPr i nt Page() are shown here:

private voi d OnPri nt Page(obj ect sender,
Syst em Drawi ng. Printing. Pri nt PageEvent Args e)
{
int x
inty

= e. Margi nBounds. Left;
= e. Mar gi nBounds. Top;
while (linesPrinted < |ines.Length)

{
e.@aphics.Drawstring(lines[linesPrinted++],

dl gSel ect Font . Font ,
Brushes. Bl ack, X, y);

y += (dl gSel ect Font . Font . Hei ght + 3);

if (y > e.Margi nBounds. Bottom
{

e. HasMorePages = true;
return;

}
}

linesPrinted = 0;
e. HasMor ePages = fal se;

}

Exercise 2

Question: Another great extension to the Simple Editor application would be to change
the font color. Add a second submenu to the Format menu entry: Color.... Add a handler
to this menu entry where you open up a Col or Di al og. If the user presses the OK button,
set the selected color of the Col or Di al og tothe For eCol or property of the text box.



Inthe OnPri nt Page() method make sure that the chosen color isused only if the
printer supports colors. Y ou can check the color support of the printer with the
PageSetti ngs. Col or property of the Pri nt PageEvent Ar gs argument. Y ou can
create a brush object with the color of the text box with this code:

Brush brush = new Sol i dBrush(t ext BoxEdit. For eCol or);

This brush can then be used as an argument inthe Dr awSt ri ng() method instead of the
black brush you used in the example before.

Answer: Thed i ck event handler of the Format | Color menu is implemented in the
method OnFor nat Col or :

private voi d OnFor mat Col or (obj ect sender, EventArgs e)

}

if (dlgCol or.ShowD al og() == D al ogResul t. CK)

t ext BoxEdi t . For eCol or = dl gCol or. Col or;
}

The OnBegi nPri nt () method is changed to set the pi nt Br ush field to abrush
that is defined by t ext boxEdi t —if the printer supportsit:

private voi d OnBegi nPrint (object sender, PrintEventArgs e)

{

char[] param={ '\n' };

if (digPrint.PrinterSettings.PrintRange ==

Pri nt Range. Sel ecti on)

}

{
lines = textBoxEdit. Sel ectedText. Split(param;
}
el se
{
lines = textBoxEdit. Text. Split(param;
}
int i =0;

char[] trimParam= { "\r" };
foreach (string s in |ines)

lines[i++] = s.TrinkEnd(trinParam;
}

if (digPrint.PrinterSettings. SupportsCol or)

printBrush = new Sol i dBrush(text BoxEdit. ForeCol or);
el se

printBrush = Brushes. Bl ack;

The OnPri nt Page() method is changed to use the brush:



private voi d OnPrint Page(obj ect sender,
Syst em Drawi ng. Printing. Print PageEvent Args e)
{

int x
inty

e. Mar gi nBounds. Left;
e. Mar gi nBounds. Top;

while (linesPrinted < |ines.Length)

{
e.@aphics.Drawstring(lines[linesPrinted++],

dl gSel ect Font . Font,
printBrush, X, y);

y += (dl gSel ect Font. Font. Hei ght + 3);

if (y > e.Margi nBounds. Bottom
{

e. HasMor ePages = true;
return;

}
}

linesPrinted = O;
e. HasMor ePages = fal se;

}

Chapter 17: Deploying Windows Applications

Exercise 1
Question: What are advantages of ClickOnce deployment?

Answer : ClickOnce deployment has the advantage that the user installing the application
doesn't need administrator 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
Question: How are the required permissions defined with ClickOnce deployment?

Answer: The required permissions can be found with the Calculate Permission feature in
the project settings of Visual Studio.

Exercise 3
Question: What is defined with a ClickOnce manifest?

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



Exercise 4
Question: When is it necessary to use the Windows Installer?

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

Exercise 5

Question: What different editors can you use to create a Windows installer package using
Visual Studio?

Answer: File System Editor, Registry Editor, File Types Editor, User Interface Editor,
Custom Actions Editor, Launch Condition Editor.

Chapter 18: Basic Web Programming

Exercise 1

Question: Add the username to the top of the ASP.NET pages you created in this chapter.
Y ou can use the LoginName control for this task.

Answer: The LoginName control can be prefixed with a"Hello, " as shown:

<formid="forml" runat="server">
<di v>
Hel | o, <asp: Logi nNarre | D="Logi nNarmel1" runat="server" />

Exercise 2

Question: Add apage for password recovery. Add alink to the Web pagel ogi n. aspx,
so that the user can recover the password if the login fails.

Answer: Similar to the previously created page CreateUser.aspX, the password recovery
page must be placed into a directory where a username is not required, e.g. in the Intro
directory. The page just needs the PasswordRecovery control included:

<asp: Passwor dRecovery | D="Passwor dRecoveryl1" runat="server">
</ asp: Passwor dRecover y>

Exercise 3

Question: Change the data source of the page Def aul t . aspx page so that it usesthe
Events database for displaying the events.

Answer: Add aSqgl Dat aSour ce control to the page Def aul t . aspx, and configure it
to access the Events database:

<asp: Sgl Dat aSour ce | D="Sql Dat aSour cel" runat="server"
ConnectionStri ng="<% Connecti onStrings: Event sConnecti onStri ng
o



Sel ect Command="SELECT [I1d], [Title] FROM|[Events] ORDER BY
[Title]"></asp: Sql Dat aSour ce>

With the drop down list of the page, set the Dat aSour cel d to theid of the data source,
the Dat aText Fi el d to Title, and the Dat aVal ueFi el d to Id.

Chapter 19: Advanced Web Programming

Exercise 1
Question: Create a new portal-style personal Web application

Answer: Create a new Web application by selecting the Visua Studio 2005 menu File |
New | Web Site...

Exercise 2
Question: Create a user control to display your resume.

Answer: Select the template Web User Control from the Add New Item dialog. The name
of the user control must be set, e.g. Resune. ascx. Add text and HTML code for your
resume.

Exercise 3
Question: Create a user control to display alist of linksto your preferred Web sites.

Answer: Use the same dialog and template as with exercise 2 to create a user control.
With this control add HTML code for alist and links to Websites as shown:

<% Cont rol Language="GC#" Aut oEvent Wreup="true"
CodeFi | e="Li nks. ascx. cs" |nherits="Links" %
<ul >
<li><a href="http://wmv m crosoft.conm>M crosoft</a></|i>
<li><a href="http://wm.t hi nkt ect ure. com >Thi nkt ect ure</a></1i >
</ul >

Instead of using the <a> and <li> elements, you can also use LinkButton controls and a
HTML table.

Exercise 4
Question: Define Forms authentication as the authentication mechanism for the Web site.

Answer: Forms authentication is defined by changing the authentication type with the
ASP.NET configuration tool. For Forms authentication this configuration must be added
to the file web.config:

<syst em web>
<aut henti cati on node="Forns" />
</ syst em web>



Exercise 5
Question: Create a user control where a user can register to the Web site.

Answer: Select the template Web User Control from the Add New Item dialog. Add a
Register.ascx control that includes the CreateUserWizard control.

Exercise 6

Question: Create a master page that defines a common layout with top and bottom
sections.

Answer: Select the Master Page template with the Add New Item dialog. Add atable
consisting of three rows and one column.

Exercise 7
Question: Define a sitemap to create links to all the Web pages with this Web site.

Answer: Select the Site map template with the Add New Item dialog. The file
Web.sitemap must be changed to include all Web pagesin their hierarchy:

<?xm version="1.0" encodi ng="utf-8" ?>
<siteMap xm ns="http://schemas. m crosoft.con AspNet/Si teMap-File-1.0" >
<siteMapNode url| ="defaul t.aspx" title="Home" description="">
<si t eMapNode url| ="Deno. aspx" title="Deno" description="" />
</ si t eMapNode>
</ si t eMap>

With the top of the master page, you can now add a SiteM apDataSource control and a
Menu control to display the site map.

Exercise 8

Question: Create a Web page that's using the Web Parts framework where the user can
define the layout of the page.

Answer: Create a new Web page, and add a WebPartManager control. Add atableto
define the layout of the page. Within every table cell where the user should add and
configure WebParts, add a WebPartZone control. Add EditorZone and CatalogZone as

appropriate.

For the user to allow changing the layout of Web Parts, the WebPartManager must be set
to the display mode, e.g.:

WebPar t Manager 1. D spl ayMbde = WebPar t Manager . Desi gnDi spl ayMde.



Chapter 20: Web Services

Exercise 1
Question: Create anew Web service named CinemaReservation.

Answer: Create a new Web service by selecting the Visual Studio 2005 menu File | New |
Web Site..., and select the template ASP.NET Web Service.

Exercise 2

Question: The Reser veSeat Request and Reser veSeat Response classes are
needed to define the data sent to and from the Web service. The Reser veSeat Request
class needs amember Nane of type st ri ng to send a name and two members of type

i nt to send arequest for a seat defined with Rowand Seat . Theclass

Reser veSeat Response defines the data to be sent back to the client—that is, the name
for the reservation and the seat that is really reserved.

Answer: The classes should look similar to this code segment:

publ i ¢ cl ass ReserveSeat Request

{

private string nare;

public string Nane
{

get { return nane; }
set { name = value; }

}

private int row

public int Row
{

get { return row, }
set { row = value; }

}

private int seat;

public int Seat

{
get { return seat; }
set { seat = value; }
}
}
publ i ¢ cl ass ReserveSeat Response
{

private string reservati onNane;

public string Reservati onName



get { return reservati onNane; }
set { reservati onName = val ue; }

}

private int row
public int Row

{ get { return row, }

set { row = val ue; }

}
private int seat;

public int Seat

{
get { return seat; }
set { seat = value; }
}
}
Exercise 3

Question: Create a Web method Reser veSeat that requires aReser veSeat Request
as aparameter and returns aReser veSeat Response. Within the implementation of the
Web service you can use a Cache object (see Chapter 18) to remember the seats that
already have been reserved. If the seat that is requested is available, return the seat and
reserveit in the Cache object. If it is not available, take the next free seat. For the seatsin
the Cache object you can use atwo-dimensional array, as was shown in Chapter 5.

Answer: For all the seats an array r eser vedSeat s 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, naxSeats];

The implementation of the Web service method can look similar to the code shown. If the
reguested 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.

[ WebMet hod]

publ i ¢ ReserveSeat Response ReserveSeat ( ReserveSeat Request req) ({
Reser veSeat Response resp = new ReserveSeat Response();
resp. Reservati onNane = req. Nane;

object o = HtpContext.Qurrent.Cache["d nema"];
if (0o ==null)

[l fill seats with data fromthe database or a file...
H t pCont ext . Qurrent. Cache[ "G nema"] = reservedSeats;



}

el se

{
reservedSeats = (bool[,])o;

}

if (reservedSeats[req. Row, req.Seat] == fal se)

{
reservedSeat s[req. Row, reg. Seat] = true;
resp. Row = reg. Row,
resp. Seat = regq. Seat;

}

el se

{
int row
int seat;
Cet Next FreeSeat (out row, out seat);
resp. Row = row,
resp. Seat = seat;

}

return resp;

}
Exercise 4

Question: Create a Windows client application that uses the Web service to reserve a seat
in the cinema.

Answer : Create a new Windows application and add a reference to the Web service. The
call to the Web service is shown below.

private void OnRequest Seat (obj ect sender, EventArgs e)
{
G nenmaSer vi ce. Reser veSeat Request req =
new QG nenad i ent. G nenaSer vi ce. Reser veSeat Request () ;
req. Name = textNane. Text;
req. Seat = int.Parse(textSeat. Text);
req. Row = i nt. Par se(t ext Row. Text);
G nemaSer vi ce. Servi ce ws = new
G nemad i ent . G nenaSer vi ce. Servi ce();
G nenmaSer vi ce. Reser veSeat Response resp =
ws. ReserveSeat (req);

MessageBox. Show( " Reserved seat " + resp.Row + " " +
resp. Seat ) ;

}

Chapter 21: Deploying Web Applications

Exercise 1

Question: What is the difference between copying and publishing a Web application?
When should you use what?



Answer: Copying the Website copies all files required to run the Web application. Visual
Studio 2005 has adialog for a bi-directional copy. Newer files from the target server can
be copied locally. If the source code should not be copied to the target Web server,
precompiling allows creating assemblies, and then you can copy just the assemblies to the
target Web server.

Exercise 2
Question: When is using a Setup program preferred compared copying a site?

Answer: Copying the site requires that the virtual directory on the target server is aready
created. With a setup program it is possible to create the virtual directory on I1S during
setup. Also, if assemblies should be installed in the GAC, or COM objects are needed is
not solved by copying files. Hereit is required to create a setup program.

Exercise 3
Question: What must be done before a Website can be published?

Answer: A virtua directory must be created.

Exercise 4

Question: Publish the Web service from Chapter 20 to avirtua directory that you define
with 11S.

Answer: First use the I1S Admin tool to create avirtua directory. Then use Visua Studio
to copy the Web service to the server.

Chapter 22: File System Data

Exercise 1

Question: What is the namespace that must be imported to allow an application to work
with files?

Answer: System | O

Exercise 2

Question: When would you use aFi | eSt r eamobject to write to afile instead of using a
StreamWit er object?

Answer: When you need random access to files, or when you are not dealing with string
data.

Exercise 3

Question: What methods of the St r earReader class allow you to read data from files
and what does each one do?



Answer:

1 Peek() —getsthe value of the next character in thefile, but does not advance thefile
position.
1 Read() —getsthevaue of the next character in the file and advances the file position.

1 Read(char[] buffer, int index, int count) —readscount characters
into buffer, starting at buf f er [ i ndex] .

1 Readli ne() —getsalineof text

1 ReadToEnd() —getsal textin afile

Exercise 4
Question: What class would you use to compress a stream using the Deflate algorithm?

Answer: Def | at eSt r eam

Exercise 5
Question: How would you prevent a class you have created from being serialized?

Answer: Ensure that it doesn’'t possessthe Ser i al i zabl e attribute.

Exercise 6

Question: What events doesthe Fi | eSyst en\at cher class expose and what are they
for?

Answer:

1 Changed — occurs when afileis modified
1 Cr eat ed —occurswhen afilein created
1 Del et ed —occurs when afileis deleted

1 Renaned — occurs when afileisrenamed

Exercise 7

Question: Modify the Fi | eWat ch application you built in this chapter. Add the ability to
turn the file system monitoring on and off without exiting the application.

Answer: Add a button that toggles the value of thewat cher . Enabl eRai si ngEvent s
property.



Chapter 23: XML

Exercise 1

Question: Change the Insert example in the Creating Nodes Try It Out section to insert an
attribute called Pages with the value 1000 on the book node.

Answer: In order to create an attribute on the Book element you use the Attributes
collection of the XmlElement and the CreateAttribute method of the XmlDocument class.

Inthebut t onCr eat eNode_d i ck insert the following code:

private voi d buttonC eateNode A ick(object sender, EventArgs e)

{

/1 Load the XM. docunent
Xm Docurnent document = new Xm Docurnent () ;
docunent . Load( @C. \ Begi nni ng Vi sual C#\ Chapter 26\ Books. xm ");

/1 Get the root el enent
Xm El emrent root = docunent. Docunent B enent ;

/1 Create the new nodes

Xm El ement newBook = docunent. O eat eH enent (" book");

Xm Attribute newPages = docunent. OreateAttribute(”Pages");
newPages. Val ue = "1000";

Xm El ement newTitle = docurent. OreateH erment ("title");

Xm El ement newAut hor = docunent . O eat eEl enent (" aut hor") ;

Xm El emrent newCode = docunent . O eat eHl enent ("code");

Xm Text title = document. O eat eText Node( " Begi nning Vi sual G# 3rd

Edi tion");

Xm Text author = docurent. O eat eText Node("Karli Watson et al");
Xm Text code = docunent. O eat eText Node( " 1234567890") ;
Xm Conmment comment = docunent . Or eat eConment (" Thi s book is the book

you are reading");

/1l Insert the elenents

newBook. AppendChi | d(comment ) ;

newBook. AppendChi | d(newTi t 1 e);

newBook. AppendChi | d( newAut hor) ;

newBook. AppendChi | d( newCode) ;

newBook. At t ri but es. Append( newPages) ;

newTi t | e. AppendChi | d(title);

newAut hor . AppendChi | d(aut hor) ;

newCode. AppendChi | d( code) ;

root. | nsert After(newBook, root.FirstChild);

docunent . Save( @C. \ Begi nni ng Vi sual C#\ Chapter 26\ Books. xm ");



Exercise 2

Question: Currently, the last example about X Path doesn’t have built-in capability to
search for an attribute. Add aradio button and make a query for all books where the
pages attribute of the book node equals 1000.

Answer : Follow these steps to complete the exercise:

1. Insert anew RadioButton on the form and name it
radi oButtonSearchAttri bute

2. Change thetext property to “ Select by attribute”

3. Addthe CheckedChanged event to the code and insert the following code:

Xm NodeLi st nodeLi st =

nmCur r ent Node. Sel ect Nodes("// books/ book[ @ages=1000]");
C ear Li st Box();
Di spl ayLi st (nodeLi st) ;

How It Works: The XPath query “/ / books/ book[ @ages=1000] " selectsal book
elements that have an attribute named pages with the value 1000.

Exercise 3

Question: Change the methods that write to the listbox (Recur seXm Docunent and
Recur seXm Docunent NoSi bl i ngs) in the XPath example so that they're able to
display attributes.

Answer: Change the code in the two methods as follows:

private voi d Recur seXm Docunent NoSi bl i ngs(Xn Node root, int indent)

/1 Make sure we don't do anything if the root is null
if (root == null)
return;

if (root is XME enment) // Root is an Xm E enment type
{
if (root.Attributes.Count > 0)
{
string itenVal ue = root. Narme. PadLeft (root. Nane. Length +
indent) + " [";
foreach (Xm Attribute attribute in root.Attributes)

{
itenValue += " " + attribute.Name + " =\"" +
attribute. Val ue. ToString() + "\"";
}

itenValue += "1";
| i st BoxResul t.|tens. Add(itenVal ue);

}

el se

/1 first, print the name



|'i stBoxResul t.|tens. Add(root. Nare. PadLeft (root. Nane. Length +
i ndent));
}
/1 Then check if there are any child nodes and if there are,
call this
/] method again to print them
i f (root.HasChil dNodes)
Recur seXm Docunent (root. FirstChild, indent + 2);

else if (root is Xnm Text)

/1 Print the text
string text = ((Xm Text)root). Val ue;
|'i stBoxResult.|tens. Add(text.PadLeft (text.Length + indent));

else if (root is Xn Comment)
{
/Il Print text
string text = root. Val ue;
|'i stBoxResul t.|tens. Add(text.PadlLeft(text.Length + indent));

/1 Then check if there are any child nodes and if there are,
call this
/1 method again to print them
i f (root.HasChil dNodes)
Recur seXm Docunent (root. FirstChild, indent + 2);
}

}

private voi d RecurseXm Docunent ( Xm Node root, int indent)
{
/1 NMake sure we don't do anything if the root is null
if (root == null)
return;

if (root is XmME enent) // Root is an Xm E enment type

{
if (root.Attributes.Count > 0)

{
string itenVal ue = root. Narme. PadLeft (root. Nane. Length +
indent) + " [";
foreach (Xm Attribute attribute in root.Attributes)

{
itenValue += " " + attribute.Name + " =\"" +
attribute. Val ue. ToString() + "\"";
}

itenValue += "1";
| i st BoxResul t.|tens. Add(itenVal ue);
}

el se

[l first, print the name
|'i stBoxResul t.|tens. Add(root. Nare. PadLeft (root. Nane. Length +
i ndent));



}

/1 Then check if there are any child nodes and if there are,
call this
/1 method again to print them
i f (root.HasChil dNodes)
Recur seXm Docunent (root. FirstChild, indent + 2);

/1 Finally check to see if there are any siblings and if there
are
/] call this nethod again to have themprinted
if (root.NextSibling !'= null)
Recur seXm Docunent (root . Next Si bl i ng, indent);

else if (root is Xnm Text)

/1 Print the text
string text = ((Xm Text)root). Val ue;
|'i stBoxResul t.|tens. Add(text.PadLeft(text.Length + indent));

else if (root is Xm Comment)
{
/1 Print text
string text = root. Val ue;
|'i stBoxResult.|tens. Add(text.PadLeft (text.Length + indent));

/1 Then check if there are any child nodes and if there are,
call this
/1 method again to print them
i f (root.HasChil dNodes)
Recur seXm Docunent (root. FirstChild, indent + 2);

/1 Finally check to see if there are any siblings and if there

are
/] call this nethod again to have themprinted
if (root.NextSibling !'= null)
Recur seXm Docunent (root . Next Si bl i ng, indent);
}
}

How It Works: First the Count property of the At t ri but es collection on the root node

is examined. If there are attributes on the node, a string containing the name of the current
node. Next af or each loop is used to add the names and values of all the attributesin the
Attri butes collection.

Chapter 24: Databases and ADO.NET

Exercise 1

Question: Modify the program given in the first sample to use the Enpl oyees tablein
the Nor t hwi nd database. Retrieve the Enpl oyeel Dand Last Nane columns.

Answer:



/] Chapter 24 _Exercise_1

usi ng System

using SystemData; // use ADO NET nanmespace

using SystemData.Sgldient; // use namespace for SQ Server .NET Data
Provi der

nanespace Dat aReadi ng
{

cl ass Program

{
static void Main(string[] args)

/1 Specify SQ Server-specific connection string

Sgl Gonnecti on thi sConnecti on = new Sgl Connect i on(
@ Server=(| ocal )\ sqgl express; I ntegrated Security=True;" +
" Dat abase=nort hwi nd") ;

/1 Qpen connection
t hi sConnecti on. Qpen() ;

[/l Oeate command for this connection
Sql Command t hi sCommand = t hi sConnect i on. O eat eCommand() ;

/1 Specify SQ query for this conmand
t hi sCommand. ConmandText =
"SELECT Enpl oyeel D, Last Name FROM Enpl oyees";

/|l Execute DataReader for specified command
Sql Dat aReader t hi sReader = t hi sCommand. Execut eReader () ;

/] Wile there are rows to read
whi |l e (thi sReader. Read())

// Qutput |ID and nane col umms

Consol e. Wi teLine("\t{O}\t{1}",

t hi sReader [ " Enpl oyeel D'], thi sReader["Last Nanme"]);
}

// O ose reader
t hi sReader. d ose();

// d ose connection
t hi sConnecti on. d ose();

Consol e. Wite("Program fini shed, press Enter/Return to continue:");
Consol e. ReadLi ne() ;



Exercise 2

Question: Modify the first program showing the Updat e() method to change the
company name back to Bottom-Dollar Markets.

Answer:

/] Chapter 24 _Exercise_2

usi ng System

usi ng Syst em Dat a; /1 Use ADO NET nanespace

using SystemData.Sgldient; // Use SQ Server data provi der nanmespace

nanmespace Updati ngDat a
{

cl ass Program

{
static void Main(string[] args)

/1 Specify SQ Server-specific connection string
Sgl Connecti on thi sConnecti on = new Sgl Connect i on(
@ Server=(| ocal )\ sqgl express; I ntegrated Security=True;" +
" Dat abase=nort hwi nd") ;
/] Oreate DataAdapter object for update and ot her operations
Sql Dat aAdapt er t hi sAdapter = new Sgl Dat aAdapt er (
"SELECT Cust orer | D, ConpanyNane FROM Custoners”, thi sConnection);

/] O eate CommandBuil der object to build SQ comrands

Sql CommandBui | der t hi sBui |l der = new Sqgl CommandBui | der (t hi sAdapter);
/I Create DataSet to contain related data tables, rows, and col ums
Dat aSet t hi sDat aSet = new Dat aSet () ;

[/ Fill DataSet using query defined previously for DataAdapter
thi sAdapter. Fill (thisDataSet, "Qustomers");

/1 Show dat a before change
Consol e. Wi t eLi ne("name before change: {0}",
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows[ 9] [ " ConpanyNane"] ) ;

/] Change data in Qustomers table, row 9, ConpanyNane col um
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows[ 9] [ " ConpanyNane" |
= "Bottom Dol | ar Markets";

[/ Call Update command to nmark change in table
t hi sAdapt er . Updat e(t hi sDat aSet, "Qustoners");

Consol e. Wi t eLi ne("name after change: {0}",
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows[ 9] [ " ConpanyNang"] ) ;

t hi sConnecti on. d ose();
Consol e. Wite("Program fini shed, press Enter/Return to continue:");
Consol e. ReadLi ne() ;
}
}
}



Exercise 3
Question: Write a program that asks the user for a Customer ID.

Answer:

usi ng System

/1 use ADO NET nanespace

usi ng Syst em Dat a;

/] use SQ .NET Data Provider
using System Data. Sgl d i ent;

class Chapter_24 Exercise_3

{
public static void Min()

{
/1 Specify SQ Server-specific connection string
Sgl Connecti on thi sConnecti on = new Sgl Connect i on(
@ Server=(| ocal )\ sqgl express; I ntegrated Security=True;" +
" Dat abase=nort hwi nd") ;
/1 open connection
t hi sConnecti on. Qpen() ;
/| create DataAdapter object for update and ot her operations
Sgl Dat aAdapt er t hi sAdapter = new Sgl Dat aAdapt er (
"SELECT Cust orer | D, ConpanyNane FROM Custoners”, thisConnection);
/] create CommandBuil der object to build SQ comrands
Sql ConmmandBui | der thi sBuil der = new Sql CommandBui | der (t hi sAdapter);
Il create DataSet to contain related data tables, rows, and col ums
Dat aSet t hi sDat aSet = new Dat aSet () ;
[/ fill DataSet using query defined previously for DataAdapter
thi sAdapter. Fill (thisDataSet, "CQustomers");

Consol e. Wi teLi ne("# rows before change: {0}",
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows. Count ) ;

/] set up keys object for defining primary key

Dat aCol um[] keys = new Dat aCol umm[ 1] ;

keys[ 0] = thisDataSet. Tabl es[ " CQust oners"]. Col utms[ " CQustoner| D'] ;
t hi sDat aSet . Tabl es[ " Qust oners"]. Pri maryKey = keys;

Consol e. WiteLine("Enter a 5-character Custoner IDto Search for:");

[/ More validation |ogic could be added to the following, but this is
t he qui ckest sol ution

String custonerl D = Consol e. ReadLi ne() ;

Dat aRow f i ndRow =
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows. Fi nd( cust oner| D) ;

if (findRow == null)

{
Consol e. Wi teLi ne("Custoner |ID {0} not found", custonerlD);



}

el se
{
Consol e. Wi teLi ne("Custoner |ID {0} already present in database",
custoner| D);

}

t hi sConnecti on. d ose();

}
}

Exercise 4

Question: Write a program to create some orders for the customer "Zachary Zithers'; use
the sample programs to view the orders.

Answer:

usi ng System

/1 use ADO NET nanespace

usi ng Syst em Dat a;

/] use SQ Server .NET Data Provider
usi ng System Data. Sgl d i ent;

cl ass Chapter_24_Exercise_4
{
public static void Min()
{
/1 connect to | ocal Northw nd database with SQ Server Express
Sgl Gonnecti on thi sConnecti on = new Sqgl Connecti on(
@ Server =(| ocal )\ sqgl express; I nt egr at ed
Securi t y=Tr ue; Dat abase=nort hwi nd") ;
/] open connection
t hi sConnecti on. Qpen() ;
/] create DataSet to contain related data tables, rows, and col ums
Dat aSet t hi sDataSet = new Dat aSet () ;
/] create DataAdapter object for custoners
Sql Dat aAdapt er cust Adapter = new Sgl Dat aAdapt er (
"SELECT Cust orrer | D, ConpanyNanme FRCOM Custoners”, thi sConnection);
/1 create ConmandBui |l der object to build SQ commrands for customers
Sql ConmmandBui | der cust Bui | der = new Sql CommandBui | der (cust Adapt er) ;
[/ fill DataSet using query defined previously for customers
cust Adapter. Fi || (thi sDataSet, "Qustoners");

/1l create DataAdapter object for orders
Sql Dat aAdapt er or der Adapt er = new Sgl Dat aAdapt er (
"SELECT Orderl D, QustonerlD, Freight FROM Orders", thi sConnection);

/] create CommandBui |l der object to build SQ commands for customners
Sql ConmandBui | der or der Bui | der = new

Sqgl ConmmandBui | der (or der Adapt er) ;
[/ fill DataSet using query defined previously for customers
order Adapter. Fi |l (thi sDataSet, "Oders");



Consol e. WiteLine("# rows in Qustomers, Oders before change: {0},
{1,
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows. Count ,
t hi sDat aSet . Tabl es[ " Orders"]. Rows. Count) ;

/] set up keys object for defining primary key for customers

Dat aCol um[] cust_keys = new Dat aCol umm[ 1] ;

cust _keys[0] = thisDataSet. Tabl es[" Cust omers"]. Col ums[ " Cust orer | D'] ;
t hi sDat aSet . Tabl es[ " Qust oners"] . Pri maryKey = cust _keys;

/] set up keys object for defining prinmary key for orders

Dat aCol umm[] ord_keys = new Dat aCol umm[ 1] ;

ord_keys[0] = thisDataSet. Tabl es[" O ders"]. Colums["OrderlD'];
t hi sDat aSet . Tabl es["Orders"]. Pri naryKey = ord_keys;

[l find ZACZI in customner table
i f (thisDataSet. Tabl es["Custoners"].Rows. Fi nd("ZACZI") == nul |)

{
Consol e. Wi teLi ne("ZACZI not found, will add to Custoners table");

Dat aRow cust Row = t hi sDat aSet . Tabl es[ " Cust oners"] . NewRow( ) ;

cust Row "CQust orer I D'] = "ZACZI ",

cust Row " ConpanyNane"] = "Zachary Zithers Ltd.";

t hi sDat aSet . Tabl es[ " Qust oners"] . Rows. Add( cust Row) ;

Consol e. Wi t eLi ne("ZACZI successfully added to Custoners table");

[/ find 12000 in order table
if (thisDataSet. Tabl es["Orders"]. Rows. Fi nd(12000) == nul |)
{
Dat aRow or der Row = t hi sDat aSet . Tabl es[ " O ders"]. NewRow() ;
order RoW "Order| D'] = 12000;
order Row "CQustoner | D'] = "ZACZI";
order RoW "Frei ght"] = 29. 25;
t hi sDat aSet . Tabl es[ " Or ders"] . Rows. Add( or der Row) ;
Consol e. Wi teLine("COder # 12000 for Zachary Zithers successfully
added to Orders table");

}
[/ find 12001 in order table
if (thisDataSet. Tabl es[" O ders"]. Rows. Fi nd(12001) == nul |)
{
Dat aRow or der Row = t hi sDat aSet . Tabl es[ " O ders"]. NewRow() ;
order RoW "Orderl D'] = 12001;
order RowW "CQustoner | D'] = "ZACZI";
order RoW "Frei ght"] = 40. 21;
t hi sDat aSet . Tabl es[" O ders"] . Rows. Add( or der Row) ;
Consol e. Wi teLine("COder # 12001 for Zachary Zithers successfully
added to Orders table");

}
}

el se

Consol e. Wit eLi ne("ZACZI al ready present in database");



}

cust Adapt er . Updat e(t hi sDat aSet, "Custoners");
or der Adapt er . Updat e(t hi sDat aSet, "QOders");
Consol e. WiteLine("# rows in Qustoners, Oders after change: {0},
{1,
t hi sDat aSet . Tabl es[ " Qust oners"] . Rows. Count ,
t hi sDat aSet . Tabl es[ " Orders"]. Rows. Count) ;
t hi sConnecti on. d ose();
}
}

Exercise 5

Question: Write a program to display a different part of the relationship hierarchiesin the
Nor t hwi nd database than the one used in this chapter; for example, Pr oduct s,
Suppl i ers, and Cat egori es.

Answer:

usi ng System

/1 use ADO NET nanespace

usi ng System Dat a;

/] use SQ Server .NET Data Provider
usi ng System Data. Sgl d i ent;

cl ass Chapt er24 Exercise 5
{
public static void Min()
{
/1 connect to | ocal Northw nd database with SQ Server Express
Sgl Gonnecti on thi sConnecti on = new Sql Connecti on(
@ Server =(| ocal )\ sqgl express; I nt egr at ed
Securi t y=Tr ue; Dat abase=nort hwi nd") ;
/] open connection
t hi sConnecti on. Qpen() ;

Dat aSet t hi sDat aSet = new Dat aSet () ;

Sql Dat aAdapt er prodAdapter = new Sgl Dat aAdapt er (
"SELECT * FROM Products", thisConnection);
prodAdapter. Fi || (thi sDataSet, "Products");

Sgl Dat aAdapt er suppAdapter = new Sgl Dat aAdapt er (
"SELECT * FROM Suppliers", thisConnection);
suppAdapter. Fi | | (t hi sDataSet, "Suppliers");

Sql Dat aAdapt er cat Adapter = new Sgl Dat aAdapt er (
"SELECT * FROM Cat egori es", thi sConnection);
cat Adapter. Fill (thisDataSet, "Categories");

/1l Products is a child of Suppliers and Categories
Dat aRel ati on prodSuppRel = thi sDataSet. Rel ati ons. Add(" ProdSupp",
t hi sDat aSet . Tabl es[ " Suppl i ers"]. Col utms[ " SupplierlD'],



t hi sDat aSet . Tabl es[ " Product s"] . Col urms[ " Suppl i erl D']
)i
Dat aRel ati on prodCat Rel = thi sDataSet. Rel ati ons. Add(" ProdCat ",
t hi sDat aSet . Tabl es[ " Cat egori es"] . Col unms[ " Cat egoryl D'],
t hi sDat aSet . Tabl es[ " Product s"] . Col urms[ " Cat egor yl D']

)

foreach (DataRow prodRow i n thisDataSet. Tabl es[ " Products"]. Rows)
{

Consol e. Wi teLine("Product ID: " + prodRow "ProductID']);

Consol e. Wi t eLi ne("Product Nanme: " + prodRow " Product Nane"]);

Dat aRow suppRow = pr odRow. Get Par ent Row( pr odSuppRel ) ;

Consol e. WiteLine("\tSupplier ID " + suppRow "SupplierlD']);
Consol e. Wi teLine("\tSupplier Nane: " + suppRow "ConpanyNane"]);

Dat aRow cat Row = pr odRow. Get Par ent Row( pr odCat Rel ) ;

Consol e. WiteLine("\tCategory ID " + catRow "CategorylD']);
Consol e. WiteLine("\tCategory Nane: " + cat Row " Cat egoryNane"]);

}

t hi sConnecti on. d ose();

}
}

Exercise 6
Question: Write out the data generated in the previous exercise as an XML document.

Answer:

usi ng System

/1 use ADO NET nanespace

usi ng System Dat a;

/1 use SQ Server .NET Data Provider
usi ng System Data. Sgl d i ent;

cl ass Chapt er 24 _Exerci se_6
{
public static void Min()
{
/1 connect to | ocal Northw nd database with SQ Server Express
Sgl Gonnecti on thi sConnecti on = new Sgl Connect i on(
@ Server =(| ocal )\ sqgl express; I nt egr at ed
Securi t y=Tr ue; Dat abase=nort hwi nd") ;
/] open connection
t hi sConnecti on. Qpen() ;

Dat aSet t hi sDat aSet = new Dat aSet () ;

Sql Dat aAdapt er prodAdapt er = new Sgl Dat aAdapt er (
"SELECT * FROM Products", thisConnection);



prodAdapter. Fi || (thi sDataSet, "Products");

Sql Dat aAdapt er suppAdapt er = new Sgl Dat aAdapt er (
"SELECT * FROM Suppliers", thisConnection);
suppAdapt er. Fi | | (t hi sDataSet, "Suppliers");

Sql Dat aAdapt er cat Adapter = new Sqgl Dat aAdapt er (
"SELECT * FROM Cat egori es", thisConnection);
cat Adapter. Fill (thisDataSet, "Categories");

/] see diagram at begi nning of "Mre Tabl es" section of Chapter 24;
/1l Products is a child of Suppliers and Categories
Dat aRel ati on prodSuppRel = thi sDataSet. Rel ati ons. Add(" ProdSupp",
t hi sDat aSet . Tabl es[ " Suppl i ers"]. Col utms[ " SupplierlD'],
t hi sDat aSet . Tabl es[ " Product s"] . Col urms[ " Suppl i erl D']
)i
prodSuppRel . Nested = true;

Dat aRel ati on prodCat Rel = thi sDataSet. Rel ati ons. Add(" ProdCat ",

t hi sDat aSet . Tabl es[ " Cat egori es"] . Col unms[ " Cat egoryl D'],

t hi sDat aSet . Tabl es[ " Product s"] . Col urms[ " Cat egor yl D']

)i
/1l only one of supplier/category can be nested as both are parents
/] prodCat Rel . Nest ed=t r ue;

/] wite data to XM. file)
thisDataSet. WiteXm (@c:\tnp\ nwi ndprod. xm ") ;

t hi sConnecti on. d ose();

}
}

Exercise 7

Question: Change the program used to print all customer order details and products to use
aWHERE clause in the SELECT statement for Cust oner s limiting the customers
processed.

Answer:

usi ng System

/1 use ADO NET nanespace

usi ng Syst em Dat a;

/] use SQ Server .NET Data Provider
using System Data. Sgl d i ent;

cl ass Chapt er24_Exerci se_7

{
public static void Min()

{
/1l connect to |ocal Northwi nd database with SQ. Server Express
Sgl Connecti on thi sConnecti on = new Sgl Connect i on(
@ Server =(| ocal )\ sqgl express; | nt egr at ed
Securi t y=Tr ue; Dat abase=nort hwi nd") ;



/1 open connection
t hi sConnecti on. Gpen() ;
/] create DataSet to contain related data tables, rows, and col ums
Dat aSet t hi sDataSet = new Dat aSet () ;
Sgl Dat aAdapt er cust Adapt er = new Sgl Dat aAdapt er (
"SELECT * FROM Custoners WHERE Custoner|D = ' ALFKI ' ",
t hi sConnecti on);
cust Adapter. Fi || (thi sDataSet, "Qustoners");
Sql Dat aAdapt er or der Adapt er = new Sgl Dat aAdapt er (
"SELECT * FROM Orders WHERE CQustorerI D = ' ALFKI'", thi sConnecti on);
order Adapter. Fi |l (thisDataSet, "Orders");
Sql Dat aAdapt er det ai | Adapt er = new Sgl Dat aAdapt er (
"SELECT * FROM [Order Details] WHERE OrderI D I N (SELECT O der| D FROM
O ders WHERE Custoner| D = ' ALFKI ' )", thi sConnecti on);
detail Adapter.Fill(thisDataSet, "Qder Details");

Sql Dat aAdapt er prodAdapt er = new Sgl Dat aAdapt er (
"SELECT * FROM Products", thi sConnection);
prodAdapter. Fi || (thi sDataSet, "Products");

Dat aRel ati on cust Order Rel = thi sDat aSet. Rel ati ons. Add(" Qust Or ders",
t hi sDat aSet . Tabl es[ " Qust oners"] . Col utms[ " Cust oner | D'],
t hi sDat aSet . Tabl es[ " Orders"]. Col ums[ " Qust orrer 1 D'] ) ;

Dat aRel ati on orderDetail Rel = thisDataSet. Rel ati ons. Add(" O derDetail ",
t hi sDat aSet . Tabl es["Orders"]. Col ums[" O der| D'],
thi sDat aSet . Tabl es["Order Details"].Colums["Orderl D']);

Dat aRel ati on order Product Rel =
t hi sDat aSet . Rel ati ons. Add(" O der Pr oduct s",
t hi sDat aSet . Tabl es[ " Product s"]. Col utms[ " Product | D'],
t hi sDat aSet . Tabl es["Order Detail s"]. Col ums["ProductID']);

foreach (DataRow cust Row i n thi sDat aSet. Tabl es[ " Qust oners"] . Rows)

Consol e. Wi teLine("CQustoner ID. " + custRow "QustonerlD']);
foreach (Dat aRow order Row i n cust Row. Get Chi | dRows(cust O der Rel ))

Consol e. WiteLine("\tOder ID " + orderRow"COrderlD']);
Consol e. WiteLine("\t\tOrder Date: " + orderRow "OderDate"]);
foreach (DataRow detail Row i n order Row. Get Chi | dRows(or der Det ai | Rel ))
{
Consol e. Wi teLine("\t\tProduct: " +
det ai | Row. Get Par ent Row( or der Pr oduct Rel ) [ " Product Nane"] ) ;
Consol e. WiteLine("\t\tQuantity: " + detail Row "Quantity"]);
}
}
}

t hi sConnecti on. d ose();

}
}



Exercise 8

Question: Modify the program shown to print out UPDATE, | NSERT, and DELETE
statementstouse " SELECT * FROM Cust oner s" asthe SQL SELECT command.
Note the complexity of the generated statements.

Answer:

usi ng System
usi ng System Dat a;
usi ng System Data. Sgl d i ent;

cl ass Chapt er 24 Exerci se_8

{
public static void Min()

{

Sgl Gonnecti on thi sConnecti on = new Sgl Connect i on(
@ Server =(| ocal )\ sqgl expr ess; | nt egr at ed
Securi t y=Tr ue; Dat abase=nort hwi nd") ;
t hi sConnecti on. Qpen() ;

Sql Dat aAdapt er t hi sAdapter = new
Sql Dat aAdapt er (" SELECT * from Qust onmers”, thi sConnection);

Sql CommandBui | der t hi sBui |l der = new Sgl CommandBui | der (t hi sAdapter);

Consol e. Wi t eLi ne("SQ SELECT Command is:\n{0}\n",
t hi sAdapt er . Sel ect Command. ConmandText ) ;

Sql Command updat eCommand = t hi sBui | der. Get Updat eConmand() ;
Consol e. Wi t eLi ne("SQ UPDATE Command is:\n{0}\n",
updat eConmand. CommandText ) ;

Sql Conmmand i nsert Command = t hi sBui | der. CGet | nsert Conmand() ;
Consol e. Wi t eLi ne("SQ | NSERT Command is:\n{0}\n",
i nsert Command. CommandText ) ;

Sql Command del et eCommand = t hi sBui | der. Get Del et eConmand() ;
Consol e. Wi t eLi ne("SQ DELETE Command is:\n{0}",
del et eCommand. ConmandText ) ;

t hi sConnecti on. d ose();

}
}

Chapter 25: Data Binding

Exercise 1

Question: Modify the first example by adding the column Cont act Ti t | e to the data
source Nor t hwi ndDat aSet .

Answer:



1. Open the GettingData project — Select Data? Show Data Sources:

Data | Formak  Tools  Window  He

Shows Data Sources

Add Mew Data Source. ..

2. In the Data Sources window, right-click on Nor t hwi ndDat aSet then select
Configure Data Source with Wizard:

[Data Sources
i ol g | |
J D W e

| = ! MarthwindDataset
i - == I |

Add Hew Data Source...
Edit Data Source with Designer
Configure Data Source with Wizard...

-« I

3. Inthe Choose Database Objects dialog of the wizard, expand Tables then Customers,
and check the box beside ContactTitle:



55 Data Source Configuration Wizard

Choose Your Database Objects

Choose one or more objects from your connection to add or remove in
your DataSet,

Database objects:

-7 (&3 Tables -
- E Categaries
[+ I_' CuskormerCustomerDemo
=1~ [E customerDemographics
—-I% B Customers
7 CustomerID
v 5] Companyiame
W 5] ContactMame
v O Eaaite]
[~ [E] Address
5] city
[ [E] Region ﬂ

DataSet name:

Cancel < Back ‘ | Einish

4. Press Finish to complete the operation.

Exercise 2
Question: Add atext box to the form that will display the Cont act Ti t | e information.

Answer:

1. Assuming you have completed Exercise 1, simply drag the ContactTitle field from the
DataSource window on the Form1.cs design window:



MorthwindDataSet.xsd* - Forml.cs [Design]* = x| DataSources

B T B Y
=l GettingData _-__IQ = [ MorthwindDataSet
4 4 ICI of0  » M | p X = Customers
Gl CustomerID
CustomerlD: | bl Companyhame

fabl ContactMarne

[abl [FontackTitle |+

CompanyM anne: |

ContactMame: |

ContactTitle: |

2. PressF5to build the project and run in the debugger. The contact title field will
automatically befilled.

Exercise 3

Question: Create a new application that displays data from the Pr oduct s table of the
Nor t hwi nd database.

Answer:

1. Create anew Windows Application project called GettingProducts.
2. Select Data? Add New Data Source

3. Inthe Data Source Configuration Wizard, press Next.

4. Inthe Choose a Data Source Type screen, choose Database.

5

. Inthe Choose Y our Data Connection screen, select the existing Northwind connection
(created with the GettingData project).

. In the Choose Database Objects screen, select the Products table, then press Finish:

(o2



55 Data Source Configuration Wizard

Choose Your Database Objects

Choose one or more objects from your connection to add or remove in
your DataSet,

Database objects:

=-[7 (33 Tables -
- E Categaries
[+ r CuskormerCustomerDemo

F CustomerDemographics

I B customers

" E Employess

F EmploveeTerritories

[~ E] oOrder Details

1] (-] - - -

[" B shippers ﬂ

DataSet name:

INDrthwindDataSet

Cancel < Back flext | Einish |

4

7. Select individual fields from the Products table in the Northwind data source just
created, or simply drag the Products table onto the form to create a DataGridView:



~Forml.cs [Design]ﬂ ¥ X | DataZources
. 2 0 R @
.E‘ Form1 -'—LEI—I—X = NnrthwindDataE
Moo Jefo | m B XE Hislzrak

ProductiD

[

|EategoryID

|Sup|:|lierID

|PrnductName

-t
| | b

&8 northwindDataset productsDataConneckor i productsTableadapter

% productsDatarlavigator

8. PressF5to build and run in the debugger. The DataGridView isfully functional for
data display and navigation.

Exercise 4

Question: Modify the code for the Updating the Database example to handle changesto
all the datafields, not just the Cont act Nane.

Answer:

NOTE: Thedat aNavi gat or () class was replaced with the
bi ndi ngNavi gat or () classin the final release of V S2005.

1. Open the project. In the design window for For miL. cs, double-click on the text box
fieldsfor Cust omer | Dand Conpany Nane to create empty event handler routines
inFor mlL. cs (conpanyNaneText Box_Text Changed and
conpanyNaneText Box_Text Changed).

2. Add the line to enable the Save |tem button to both of these routines:

private void contact NaneText Box_Text Changed( obj ect sender, EventArgs
e)
{

t hi s. bi ndi ngNavi gat or Savel t em Enabl ed = true;



}

private void conpanyNaneText Box_Text Changed( obj ect sender, EventArgs

e)

{
}

t hi s. bi ndi ngNavi gat or Savel t em Enabl ed = true;

private void custoner| DText Box_Text Changed( obj ect sender, EventArgs e)

{
}

t hi s. bi ndi ngNavi gat or Savel t em Enabl ed = true;

private void bindi ngNavi gat or Savel tem O i ck(obj ect sender, EventArgs

e)

{

int rowsUpdated =

t hi s. cust omer sTabl eAdapt er. Updat e( nort hwi ndDat aSet ) ;

MessageBox. Show( r owsUpdat ed. ToString() +
((rowsUpdated == 1) ? " row' : " rows") + " updated.");

3. PressF5to build and run in the debugger. The previous code calling Updat e() in

bi ndi ngNavi gat or Savel tem d i ck() handlestheupdate. That'sdl thereis
toit!

Chapter 26: .NET Assemblies

Exercise 1
Question: Change the version number and other assembly attributesin
Assenbl yl nf 0. cs or Shapes. cs, and view the resulting changesin Shapes. dl |
using I | dasm

Answer: Make these changesto Assenbl yI nf 0. cs, thenview ini | dasm

usi ng System Refl ecti on;
usi ng System Runti ne. Conpi | er Servi ces;

/1

/'l Ceneral Information about an assenbly is controlled through the
foll owi ng

// set of attributes. Change these attribute values to nodify the
i nformation

/] associated with an assenbly.

/1

[assenbly: Assenbl yTitl e(" Shapes")]

[assenbl y: Assenbl yDescri pti on(" Shapes exanpl e")]
[assenbl y: Assenbl yConfiguration("")]

[assenbl y: Assenbl yConpany("")]

[assenbly: Assenbl yProduct ("")]

[assenbl y: Assenbl yCopyright ("")]

[assenbl y: Assenbl yTrademark("")]



[assenbl v: Assenbl vCul ture("")1

/1

/1 Version information for an assenbly consists of the follow ng four
val ues:

/1

. ..

[assenbl y: Assenbl yVersion("1.0.0.1")]

Exercise 2

Question: Make anew Mor eShapes assembly with a Squar e classin addition to
Circl eandTri angl e, and then examine its propertieswith | | dasm

Answer: Make anew Mor eShapes project with the following source in the
nor eshapes. cs file; compile and view nor eshapes. dl | inil dasm

nanmespace MoreShapes

{

public class Square

{
doubl e Si deLengt h;

public Square()
{

}

Si deLength = 0;
publ i ¢ Squar e(doubl e gi venSi deLengt h)
{
}

publ i c doubl e Area()
{

}

Si deLengt h = gi venSi deLengt h;

return SideLength * SideLength; // area = sidel ength squared

}

public class Crcle
doubl e Radi us;

public Circle()

{
Radi us = 0;
}
public G rcle(doubl e gi venRadi us)
{
Radi us = gi venRadi us;
}

publ i c doubl e Area()
{



return System Math. Pl * (Radius * Radius); // area = pi r

sauar ed
}
public class Triangle
{
doubl e Base; // capital B to avoid conflict with keyword
base
doubl e Hei ght;
public Triangle()
{
Base = 0;
Height = 0
}
public Triangl e(doubl e gi venBase, doubl e gi venHei ght)
{
Base = gi venBase
Hei ght = gi venHei ght
}
publ i c doubl e Area()
{
return 0.5F * Base * Height; // area = 1/2 base * hei ght
}
}
}
Exercise 3

Question: Change the assembly reference in ShapeUser . exe to use
Mor eShapes. dl |, and then view the changed propertiesin | | dasm

Answer: No source change is associated with this exercise. Open the shapeuser
project, then go to Project | Add Reference. Delete the reference to shapes. dl |, then
click on the Browse button and browse to your nor eshapes\ bi n\ debug directory to
add areferenceto nor eshapes. dl | .

Exercise 4

Question: Make your own client for Mor eShapes that usesthe Squar e and Tri angl e
objectsaswell as Ci r cl e. Examine the assembly for this client with | | dasm

Answer: Create aproject MyShapeUser and enter the following as the source for
My ShapeUser . cs. Build the project, then view nyshapeuser. exe ini | dasm

nanespace M ShapeUser

{
usi ng System
usi ng Shapes;

public class M/ShapeUser



public static void Min()

{
Crcle c = new Circle(2.0);
Consol e. WiteLine("Area of Crcle(2.0) is {0}", c.Area());
Triangle t = new Triangle(2.0, 2.0);
Console. WiteLine("Area of Triangle(2.0, 2.0) is {0}",
t.Area());
Square s = new Square(2.0);
Consol e. WitelLine("Area of Square(2.0) is {0}", s.Area());
Consol e. ReadKey() ;
}
}
}
Exercise 5

Question: Display the command optionsfor Gacut i | with the/ ? flag, then useits
options to list the properties of all the global assemblies on your system.

Answer: Usegacuti | attheVisua Studio.2005 Command Prompt as shown:

C:\>gacutil

Microsoft (R) .NET Global Assembly Cache Utility. Version 2.0.40607.16
Copyright (C) Microsoft Corporation. All rights reserved.

Usage: Gacutil <command> [ <options> ]
Commands:
/i <assembly_path> [ /r<..> ][ /f]
Installs an assembly to the global assembly cache.

/il <assembly_path_list_file> [ /r <...>] [ /f]
Installs one or more assemblies to the global assembly cache.

/u <assembly_display_name> [ /r <...>]
Uninstalls an assembly from the global assembly cache.

/ul <assembly_display_name_list_file> [ /r <...>]
Uninstalls one or more assemblies from the global assembly cache.

/I [ <assembly_name> ]
List the global assembly cache filtered by <assembly_name>

[Ir [ <assembly_name> ]
List the global assembly cache with all traced references.

/cdl
Deletes the contents of the download cache



/ldl
Lists the contents of the download cache

1?
Displays a detailed help screen

Options:
Ir <reference_scheme> <reference_id> <description>
Specifies a traced reference to install (/i, /il) or uninstall (/u, /ul).

If
Forces reinstall of an assembly.

/nologo
Suppresses display of the logo banner

/silent
Suppresses display of all output

C:\>gacutil /L
Microsoft (R) .NET Global Assembly Cache Utility. Version 2.0.40607.16
Copyright (C) Microsoft Corporation. All rights reserved.

The Global Assembly Cache contains the following assemblies:
CustomMarshalers, Version=2.0.3600.0, Culture=neutral,
PublicKeyToken=b03f5f7f
11d50a3a, processorArchitecture=x86
ISymWrapper, Version=2.0.3600.0, Culture=neutral,
PublicKkeyToken=b03f5f7f11d50
a3a, processorArchitecture=x86
MFCMIFC80, Version=1.0.0.0, Culture=neutral,
PublickeyToken=b03f5f7f11d50a3a,
processorArchitecture=x86
Microsoft.SqlServer.BatchParser, Version=9.0.242.0, Culture=neutral,
PublicKey
Token=89845dcd8080cc91, processorArchitecture=x86
Microsoft.SqlServer.Replication, Version=9.0.242.0, Culture=neutral, PublicKey
Token=89845dcd8080cc91, processorArchitecture=x86
Microsoft.VisualC, Version=8.0.1200.0, Culture=neutral,
PublickeyToken=b03f5f7
f11d50a3a, processorArchitecture=x86
Microsoft.VisualC.VSCodeParser, Version=8.0.1200.0, Culture=neutral,
PublicKey
Token=b03f5f7f11d50a3a, processorArchitecture=x86
mscorlib, Version=2.0.3600.0, Culture=neutral,
PublicKkeyToken=b77a5¢c561934e089
, ProcessorArchitecture=x86
System.Data, Version=2.0.3600.0, Culture=neutral,
PublicKkeyToken=b77a5c561934e



089. nrocessarArchitecture=x86
System.Data.OracleClient, Version=2.0.3600.0, Culture=neutral,

PublickeyToken=
b77a5c561934e089, processorArchitecture=x86

Number of items = 332

Exercise 6
Question: Create a strong hame for Mor eShapes and sign the assembly. View the results
with I | dasm Try executing your client program, then recompile to reference the signed
assembly.

Answer : Start the Visua Studio.NET Command Linein the Visual Studio.NET Tools
menu. Go to the Mor eshapes)\ obj \ debug directory. Usesn. exe asfollowsto make
astrong name:

C.\ Mor eshapes\ obj \ debug > sn -k noreshapes. snk

M crosoft (R) .NET Framework Strong Nane Wility Version 2.0.40607.16
Copyright (C) Mcrosoft Corporation. Al rights reserved.

Key pair witten to noreshapes. snk

Inthe Assenbl ylI nf 0. cs filefor the nor eshapes project, make the following
change:

[assenbl y: Assenbl yKeyFi |l e(" noreshapes. snk")]

Build the project. Replacethe nor eshapes. dl | inthe MyShapesUser project
directory with the new signed version of nor eshapes. dl | . Try to run the

My ShapesUser . exe program that used nor eshapes. dl | . Note the error message
because the private assembly referenceis trying to use a signed shared assembly. Now
remove the signed nor eshapes. dl | assembly, redo the referencein My ShapesUser ,
and try again.

Exercise 7
Question: Install nor eshapes. dl | inthe global assembly cache using gacutii | , and
experiment with shapeuser and your own client by running with and without the
nor eshapes assembly being present in the local directory and/or global cache.

There is no new source code to create for this exercise; go to the
Mor eshapes\ bi n\ debug directory. rungacuti | withthe/| option asfollows:

E: \ j on\ wr ox\ shapes\ bi n\ Debug>gacutil /i noreshapes.dl|

M crosoft (R) .NET dobal Assenbly Cache Wility. Version
2.0.40607. 16
Copyright (C) Mcrosoft Corp. Al rights reserved.



Assenbly successfully added to the cache
Run shapeuser . exe and MyShapeUser . exe asinstructed. The remove
nor eshapes from the cache with

gacutil /u noreshapes
and experiment with running shapeuser . exe and MyShapeUser . exe again.

Chapter 27: Attributes

No Exercises.

Chapter 28: XML Documentation

Exercise 1
Question: Which of the following elements can you use XML documentation:

a) <summar y>
b) <usage>
¢) <menber >
d) <seeal so>
€) <t ypepar anr ef >
Answer: Technically, you can use whatever elements you like—the vocabulary is

extensible to meet your own needs. However, only a, ¢, and d are among the
recommended attributes for XML documentation.

Exercise 2

Question: Which top-level XML documentation tags would you use to document a
property?

Answer: You would use <sunmmar y> and <val ue>, and perhaps <r enmar ks>,
<per mi ssi on>, and <seeal so> for additional information, or <i ncl ude> if the
XML was external.

Exercise 3
Question: XML documentation is contained in C# source files. True or false?

Answer: False—since you can use <i ncl ude> to reference external XML.

Exercise 4
Question: What is the major disadvantage of adding XML documentation using a class
diagram?



Answer: Markup is escaped.

Exercise 5

Question: What do you need to do to ensure that other projects can make use of XML
documentation in your class libraries?

Answer: Compile with the "XML Documentation File" build option, and ensure that VS
can find the XML documentation file relating to your assembly, either by leaving it in the
same directory as the assembly, or placing it in awell known location such as the GAC.

Chapter 29: Networking

Exercise 1

Question: Extend the FTP client application that makes use of the Ft pWebRequest and
Ft pWebResponse classes to not only download files from the FTP server, but also to
alow uploading files to the server. Add one more button to the form with the Text
property set to Upload File, use the OpenFi | eDi al og to ask the user for afile to upload,
and then send a request to the server. For uploading files the WebRequest Met hods class
offersthe Ft p. Upl oadFi | e member.

Answer: Uploading filesto the FTP server is very similar to downloading files as you've
aready donein the method OnDownl oadFi | e() . The differences are that the FTP
method Ft p. Upl oadFi | e must be set and the file stream must be passed with the FTP
reguest. Y ou can see this code part following St r eam r equest St r eam =

request . Get Request St r ean( ) . With the answer from the server, the response
stream is not needed, instead the status information can be shown with

response. St at usDescri pti on.

i f (openFil eD al og. ShowD al og() == D al ogResul t. CK)
{
Ft pV¢bResponse response = nul | ;
StreaminStream = nul | ;
Stream out Stream = nul | ;

Ui baselUri = new Wi (textServer. Text);

string filename =
l'istFiles. Sel ectedVal ue. ToString(). Trin();

string full Filenane = serverDirectory + @/" +
fil enane;

Ui uri = new Wi (baseWi, fullFilenane);

Ft pV¢bRequest request =
(Ft pv¢bRequest ) VébRequest . Oreat e(uri);
request. redentials =
new Net wor kCr edent i al (t ext User name. Text,
t ext Passwor d. Text) ;



request . Met hod = WbRequest Met hods. Ft p. Upl oadFi | e;
request . UseBi nary = checkBoxBi nary. Checked;

Stream request Stream = request . Get Request Strean() ;

FileStreamfs = Fil e. Qpen(openFi | eD al og. Fi | eNane,
Fi | eMbde. Qpen) ;

byte[] buffer = new byte[8192];

int i;
while ((i = fs.Read(buffer, 0, buffer.Length)) > 0)
{
request Stream Wite(buffer, 0, i);
}

request Stream d ose() ;
response = (Ft pVebResponse)request . Get Response() ;

MessageBox. Show( r esponse. St at usDescri ption);

Exercise 2

Question: Modify the Picture server and client applications that use the TcpLi st ener
and Tcpd i ent classes, sothat it is possible to upload picture files from the client to the
server.

Answer: With the TcpListener and TcpClient applications that have been created in the
chapter, afile stream was sent from the server to the client. Now it is the other way
around.

The client application needs an upload button where the Cl i ck event handler opens an
OpenFi | eDi al og dialog to ask the user about what file to open.

private voi d OnUWol oadFi | e(obj ect sender, EventArgs e)

{
i f (openFil eD al og. ShowD al og() == D al ogResul t. (K)
{

Similar to the OnDownl oadPi ct ur e event handler, a connection must be opened to the
server. Sending afile to the server, a new request command must be defined. Here the
request command UPLOAD is used, where the filename and file content follow. Thefileis
read with help of Fi | e and Fi | eSt r eamclasses. The data that isread is written to the
network stream to send it to the server.

const int bufferSize = 8192;

Tcpdient client = new Tcpdient();
| PHost Entry host =
Dns. Get Host Entry(Properti es. Settings. Defaul t. Server);
client. Connect (host . Addr essLi st[ 0],
Properties. Settings. Defaul t. ServerPort);

Net wor kStream clientStream = client. GetStrean);



Filelnfo file = new Fil el nfo(openFi | eD al og. Fi | eNane) ;

string request = "UPLQAD. " + file.Name + ":";
byt e[] requestBuffer = Encodi ng. ASCl | . Get Byt es(request) ;
clientStream Wite(requestBuffer, O,

request Buf f er. Lengt h) ;

FileStreamfileStream= file. QpenRead();

byte[] buffer
i nt byt esRead
do

{

new byt e[ buf f er Si ze] ;
0;

byt esRead = fil eStream Read(buffer, 0, bufferS ze);
clientStreamWite(buffer, 0, bytesRead);

} while (bytesRead > 0);
fileStream d ose();

clientStream d ose();
client.d ose();

}

The server application must be modified to accept larger streams from the client. Instead
of reading the data just once, a do/while loop is added to read the datainto a
Menor y St r eamobject.

static void Main(string[] args)
{
Syst em Net . Socket s. TcpLi stener |istener =
new Syst em Net . Socket s. TcpLi st ener (| PAddr ess. Any,
Properties. Settings. Default. Port);
l'istener.Start();

while (true)
{

const int bufferSi ze = 512;

Tcpdient client = listener.Accept Tcpdient();
Net wor kStreamclientStream = client.GetStrean();
Menor ySt r eam menst r eam = new MenoryStrean() ;

byte[] buffer
i nt readBytes
int offset = 0;
do
{
readBytes = clientStream Read(buffer, 0, bufferSize);
menttream Wite(buffer, offset, readBytes);
of fset += readBytes;
} while (readBytes > 0);

new byt e[ buf f er Si ze] ;
0;



With thei f / el se sequence, a check for the UPLOAD command must be added. As
defined with the request that is sent from the client, the filename follows the UPLQAD
command. After the filename, the byte stream contains the content of the file. After
separating the content of the request, the file is written to a directory that is defined with
the application settings Upl oadDi r ect ory.

else if (request.StartsWth("UPLQAD'"))
{

/1 get the fil ename
string[] request Message = request. Split(':");
string fil ename = request Message[ 1] ;

[/ get index of second ':'
int startStreanPosition = request.|ndexCr(':"', 7);
string uploadD rectory =
Properties. Settings. Defaul t. Upl oadDi rectory;
Fil eStream stream =
Fil e. QpenWi t e( Pat h. Conbi ne(upl oadDi rectory,
filenane));
byte[] data = nenBtream ToArray();
streamWite(data, startStreanPosition + 1, data.Length

start StreanPosition - 1);
stream d ose();

Chapter 30: Introduction to GDI+

Exercise 1

Question: Write a small application that attempts to inappropriately dispose of aPen
object that was obtained from the Pens class. Note the error message that result.

Answer : See source code file 578472 _Ch30_DisposalErrors.zip

Exercise 2

Question: Create an application that displays athree-color traffic light. Have the traffic
light change color when the user clicks on it.

Answer: See source code file 578472_ch30_TrafficLight.zip

Exercise 3

Question: Write an application that inputs RGB values. Display the color in arectangle.
Display the HSB values of the color.

Answer : See source code file 578472 _Ch30_ColorConverter.zip



