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Hugelnteger [

A Web service that provides methods for manipulating large integer values
The following cperations are supported. For 8 formal definition, please review the Service Description.

o Add
Adds two huge integers.

+ Rigger
Determinas whether the first integer is larger than the second integer.

+ EqualTo
Determinas whether the first integer is egual to the second integer.

« Smaller

Determines whether the first integer is smaller than the second integer.

# Subtract
Subtracts two huge integers.

] Dore %4 Local intranet




-EqualTo

‘A Hugelnteger Web Service - Microsoft Internet Explorer |Z||E|[Z|
File Edit Wiew Favorites Tools Help -.1.'
- — - ) ™ »
@Back il > \ﬂ @ _l\] K.JSEarm ‘E;:(’ Favorites ‘E‘E 4~ &
Address |:E| http: flocalhost/Hugelnteger Hugelnteger. asmx ?op=EqualTo V| Go Links *
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Hugelnteger

Click here for a complete list of operations.

EqualTo

Determines whether the first integer is equal to the second integer.

Test
To test the operation using the HTTF POST protocol, click the 'Invoke' button.

Parameter Value

first: 1123456739 |
second:  |987654321] |
SOAP 1.1

The following i= a sample SOAFP 1.1 request and response. The placeholders
shown need to be replaced with actual values.

POST /Hugelnteger/Hugelnteger.asmx HTITP/1.1
Host: localhost
Content-Type: text/xml; charset=untf-8

4 |

|

5.4

El Done ‘:I Local intranet
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<?xml version="1.0" encoding="utf-8" ?=
<boolean xmins="http:/ /www.svuonline.org/"=false</boolean:

@ Done ‘ﬂ Local intranet
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Substract ©

1 // Hugelnteger.cs

2 // Hugelnteger Web service performs operations on large integers.
3 using System;

4 using System.Web;

5 using System.Web.Services;

6 using System.Web.Services.Protocols;

7

8 [WebService(Namespace = "http://www.svuonline.org/",

9 Description = "A Web service that provides methods for™ +
10 " manipulating large integer values™)]

11 [WebServiceBinding(ConformsTo = WsiProfiles.BasicProfilel 1)]
12 public class Hugelnteger : System.Web.Services.WebService

13 {

14 private const int MAXIMUM = 100; // maximum number of digits
15 public int[] number; // array representing the huge integer
16

17 // default constructor

18 public Hugelnteger()

19 {

20 number = new Int[MAXIMUM];

21 } // end default constructor

22

23 // indexer that accepts an integer parameter

24 public int this[int index]

25 {

26 get

27 {

28 return number[index];

29 } // end get

30

31 set

32 {

33 number[index] = value;

34 } // end set

35 } // end indexer

36

37 // returns string representation of Hugelnteger

38 public override string ToString()

39 {

40 string returnString = "';

41

42 foreach (int 1 in number)

43 returnString = i + returnString;

44

45 return returnString;

46 } // end method ToString

47

48 // creates Hugelnteger based on argument

10




49
50
51
52
53
54
55
56
57
58
59
60

public static Hugelnteger FromString(string value)
{
// create temporary Hugelnteger to be returned by the method
Hugelnteger parsedlnteger = new Hugelnteger();

for (int 1 = 0; 1 < value.Length; i++)
parsedinteger[i] = Int32.Parse(
value[value.Length - 1 - 1].ToString());

return parsedlnteger;
} // end method FromString

61// WebMethod that adds integers represented by the String arguments

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

{
// if top d

[WebMethod(Description = "Adds two huge integers.")]
public string Add(string first, string second)
{
int carry = 0;
Hugelnteger operandl = Hugelnteger.FromString(first);
Hugelnteger operand2 = Hugelnteger.FromString(second);
Hugelnteger result = new Hugelnteger();

// perform addition algorithm for each digit
for (int i = 0; 1 < MAXIMUM; i++)
{

// add two digits In same column,

// result is their sum plus carry from

// previous operation, modulo 10

result[i] =

(operandl[i] + operand2[i] + carry) % 10;

// set carry to remainder of dividing sums of two digits by 10

carry = (operandl[i] + operand2[i] + carry) / 10;
} // end for

return result.ToString();
} // end method Add

// WebMethod that subtracts integers
// represented by the string arguments
[WebMethod(Description = "Subtracts two huge integers.™)]
public string Subtract(string first, string second)
{
Hugelnteger operandl = Hugelnteger.FromString(first);
Hugelnteger operand2 = Hugelnteger.FromString(second);
Hugelnteger result = new Hugelnteger();

// subtract bottom digit from top digit
for (int i = 0; 1 < MAXIMUM; i++)

igit is smaller than bottom digit we need to borrow
it (operandl[i] < operand2[i])
Borrow(operandl, i);

// subtract bottom from top
result[i] = operandl[i] - operand?[i];
} // end for

return result.ToString(Q);
} // end method Subtract

11
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109
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124
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126
127
128
129
130
131
132
133
134
135
136
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161
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166

// borrow 1 from next digit
private void Borrow(Hugelnteger hugelnteger, int place)
{
// if no place to borrow from, signal problem
if (place >= MAXIMUM - 1)
throw new ArgumentException();

// otherwise If next digit is zero, borrow from column to left
else if (hugelnteger[place + 1] == 0)
Borrow(hugelnteger, place + 1);

// add ten to current place because we borrowed and subtract
// one from previous digit--this is the digit we borrowed from
hugelnteger[place] += 10;
hugelnteger|[place + 1]--;
} // end method Borrow

// returns true if Ffirst integer is bigger than second
[WebMethod(Description = " whether the first integer is " +

"larger than the second integer.™)]
public bool Bigger(string first, string second)

char[] zeros = { "0" };
try

// it elimination of all zeros from result
// of subtraction is an empty string,
// numbers are equal, so return false, otherwise return true
if (Subtract(first, second).Trim(zeros) == ")
return false;
else
return true;
} // end try
// it ArgumentException occurs, first
// number was smaller, so return false
catch (ArgumentException exception)

return false;
} // end catch
} // end method Bigger

// returns true if first integer is smaller than second

[WebMethod(Description = ' whether the first integer " +
"is smaller than the second integer."™)]

public bool Smaller(string first, string second)

{

return Bigger(second, first);
} 7/ end method Smaller

// \WebMethod that returns true if two integers are equal

[WebMethod(Description = ' whether the first integer " +
"is equal to the second integer.")]

public bool EqualTo(string first, string second)

// if either first is bigger than second, or first is
// smaller than second, they are not equal

12




167 if (Bigger(first, second) || Smaller(first, second))
168 return false;
169 else
170 return true;
171 } 7/ end method EqualTo
172 } 7/ end class Hugelnteger
.WebService 11-8
.http://lwww.svuonline.org/ Namespace ®
asmx Description ©
WebServiceBinding @
(12)
System.Web.Services.WebService
WebMethod
(62, 88, 127, 152, 161)
asmx Description
.Hugelnteger indexer 35-24
107-88 .Add 84-62
.Substract
( ) Borrow 124-110
10 9 2 32 19 )
1 3 12 9 12 2
(2
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Visual Hugelnteger

-Internet Information Services IIS Studio
A
.File > New Web Site °
.ASP.NET Web Service °®
.Location: HTTP L
.http://localhost/Hugelnteger °
.Visual C# °
New Web Site ey
Templates: |§|
¥isual Studio installed templates
.ég.C\SP.NET Web Site .& ASP.MET Web Service h:S Personal Web Site Starter Kit
% Empty Web Site }'gP.SP.NET Cryskal Reports Web Site

My Templates

S 5earch Online Templakes., ..

A web site For creating XML Web services |

Location: |HTTP v| | htkp:fflocalbost /Hugelnteger vl [ Browse, .. ]

Language: |'u'isua| C# w |

Ok ][ Cancel ]

Visual Studio

HelloWorld Service.cs ®

.System.Web.Services.WebService

14



¥« Hugelnteger (2] - Microsoft Visual Studio

File Edit Wiew ‘Website Build Debug Tools Window Community Help
o N O N T e | 20 = e N 2 M T e = W
‘Bl gt Haldmig =29 0o b u -
App_Cu:iE,fServine.cs] Start Page |

%Service

1l using System;

2!| using System.Web:

3i| using System.Web.Services;

4:“using System.Web.Services.Protocols;

5

6! [WebService (Namespace = "http://tempuri.org/™)]

g [WebServiceBinding (ConformsTo = WsiProfiles.BasicProfilel 1)]

B public class Service : System.Web.Services.WebService

QJ] {

10@E public Service () {

I3

i1z //Uncomment the following line if using designed components

13 J/InitializeComponent () ;

14iL ' Solution Explorer [®

1 =

o Py 2 EhEs Be

: & ebMetho

Z® http://localhost/HugeIntege

175 public string HelloWorld() { 4 11 / ener]

ig return "Hello World™:

199 } % App_Data

o | Service.asmx

21: -}

22

: Service.asmx L

<%@ WebService Language="'C#"
CodeBehind="~/App_Code/Service.cs" Class="Service" %>

( ns .asmx )

. s

15



File Action View Help

¢ OE XTEE @

% Internet Information Services Mame
-1 B BK (ocal computer) (3 App_Code
- (£ Web Sites (Japp_Data

-l Default Web Site
+ - TsHelp
Printers
Site
ITC
ITC-5CC
ITC-5CC-ADMIM
+-{_7] aspnet_dlient
+ @ HugeInteger
+- % Default SMTP Virtual Server

@ Service.asmx

[ [H~[H~[F

INlocalhost/Hugelnteger/Service.asmx

2l Service Web Service - Microsoft Internet Explorer i|

File Edit View Favorites Tools Help

Q © - ¥ B @b Psercn Joravoss @ (-5 & - [ &)

Address |€| http:/flocalhost/Hugelnteger [Service, asmx W Go Links **
Y_’ - 6_2"| V|| SearchWeb ~ &7 - @' @ = Mail - >

The following operations are supported. For a formal definition, please review the Service
Description.

+ Helloworld

| w
%

4 |

@ Done ‘:J Local intranet
HelloWord

16




) Service Web Service - Microsoft Internet Explorer |.'. _||_'|:| |
File Edit View Favorites Tools Help i

Qus- © [ [ €] Prowo Sorown @ 2% @ - @
Address |$§| http:/flocalhost/HugeInteger fService . asmx?op =HelloWaorld V| Go Links *

Y_’ - £'| V|| Search Web ~ &7 [y @' @ =IMail ~ >

X
;,:

»

Click here for a complete list of operations.

HelloWorld

Test
To test the operation using the HTTF POST protocol, click the 'Invoke' button.

Invoke

Y
|
|£

@ Done ‘:_-J Local intranet
Invoke
4 http://localhost/Hugelnteger/Service.asmx/HelloWorld - Microsoft Internet Explorer E]@
File Edit View Favorites Tools Help -.1'

\ \ A 7y ). ' 3 WA TR, i
v © ¥ B @ P Jorawee @ -5 F ) EE
Address |@ http:/localhost/Hugelnteger [Service. asmx Helloworld V| Go Links **
Y" - £'| v|| SearchWeb ~ &7 E- @' @ =g Mail - »

<?xml version="1.0" encoding="utf-8" ?=
=<string xmins="http:/ ftempuri.org/">Hello World </string=

I@hl Done ‘:} Local intranet

( ) Hugelnteger °
.Hugeinteger.cs Service.cs ®
.Hugelnteger.asmx Service.asmx °®
Hugelnteger.asmx °

<%@ WebService Language="'C#" CodeBehind="~/App_Code/Hugelnteger.cs"
Class=""Hugelnteger" %>

17



Hugelnteger

http://localhost/Hugelnteger/Hugelnteger.asmx

=

2 Hugelnteger Web Service - Microsoft Internet Explorer

File Edit View Favorites Tools Help

n

Ogad( - & \ﬂ @ ;\] /_\J Search *-E::(Fauorites ﬁ‘j <] - :,; 8] -~ J g_?j
Address |ﬂ : elnteger/Hugelnteger, asmx v| G° Links >

Y" - ‘27| v|| Search'Web ~ 47 - @' @ E=Mail -

Hugelnteger

A Web service that provides methods for manipulating large integer values

The following operations are supported. For a formal definition, please review the Service Description.

« Add
Adds two huge integers.

» Bigger
Determines whether the first integer is larger than the second integer.

* EqualTo
Determines whether the first integer is equal to the second integer.

« Smaller
Determines whether the first integer iz smaller than the second integer.

* Subtract S
Subtracts two huge integers.

| £

|

< |

@ Done ‘j Local intranet

-Add

18



| Hugelnteger Web Service - Microsoft Internet Explorer =

=3
File Edit WView Favorites Tools Help _'1,
@Ead“ T |ﬂ @ : :1 ,::\‘ Search E:{ Favorites 64} [_\, :‘;
Address |E| http: flocalhost/Hugelnteger HugeInteger . asmx?op =Add w Go links
Y" " ‘ﬁ'| V|| SearchWeb = & - @v pen

»

Hugelnteger

Click: here for a complete list of operations.

Add

Adds two huge integers.

Test
To test the operation using the HTTF POST protocol, click the 'Invaoke' button.

Parameter Value

first: | 123456789123456789123456789125456789 123456?BF|

second: |ﬁ.23456?89 1253456789123456739123456789 123456?8‘.|

bt
45 ?
&] Done % Local intranet
b _— .-‘
| http://localhost/Hugelnteger/Hugelnteger.asmx/Add - Microsoft Internet Explorer |._||E|E|
File Edit View Favorites Tools Help 1','
\ \ A = " ) Dy TR
€ Q KRB G P Joris @ R-2F K B
Address @ http: flocalhostyHugeInteger HugeInteger .asmx/Add V| Go | Links *
Y_’ - £v| v|| SearchWeb = &7 5 @' @ =] Mail ~ @My Yahoo! = *

<?xml version="1.0" encoding="utf-8" ?>
<string
xmins="http:/ /www.svuonline.org/">=0000000000000000000246913578246913578246913

I@ Dane ‘:J Local intranet

19



deployed Hugelnteger
s

http://llocalhost/Hugelnteger/H ugelnteger.asme

Build> Build Web Site Visual Studio
Debug—> Start Debugging Visual Studio
.asmx
s
http://host/Hugelnteger/Hugelnteger.asmx J
IP address host
Windows Start->Control Panel A
.Firewall
.Windows Firewall Advanced .2
.Advanced Setting 3
.Web Server (HTTP) 4

20



[#
= Windows Firewall

Advanced Settings

Services | ICMP |

Select the services running on your network that Intemet users can
acCess. j

Services

[ FTP Server

[ Intemet Mail Access Protocol Version 3 {(IMAP3)
O Intemet Mail Azcess Protocol Version 4 {IMAP4)
O Intemet Mail Server (SMTP)

[ Post-Office Protocol Version 3 (POP3) j
[ Remate Desktop

[ Secure Web Server (HTTPS)
[ Telnet Server

Web Server (HTTF)

| Add. || Ed. | Delete

| ok || cancel ]m

21



Windows Application

Add Web Reference

Add Web Reference Solution Explorer

solution Explorer - C\...\P4... [X]

Zl[da] & | @

“) A B8 Buid web site
G A Publish Web Site
w22 Add Mew Item...
Add Existing Item...

Mew Folder

L

Add ASP.MET Folder 3

Add Reference...

| Add Web Reference...

View Class Diagram
Copy Web Site...
Start Options...

B e o

View in Browser
Browse With...
Refresh Folder

Add Web Site to Source Contral...

% L [#

Cut

|
LI

B

Property Pages

Web sevices on the local machine

.(http://localhost ) 1IS

22



=

Add Web Reference

Mavigate ko a web service URL and click Add Reference to add all the available services,

o dEa

v @

Wweh services found at this URL:

Start Browsing for Web Services

Use this page as a starting paint to find Web services. You can click the links
below, or bvpe a known URL into the address bar,

Browse to:
= Web services in this solution

= Web services on the local machine

= Browse UDDI Servers on the local network
Query vour local network For UDDT servers,

Add Reference

Cancel

S

Hugelnteger

Add Web Reference

Mavigate to a web service URL and dick Add Reference to add all the available services.
e Back @ ﬁ

URL: | v| Bco

Web services found at this URL:

Web Services on the Local Machine

The Web services and Discovery Documents available on your VS.MET developer
machine are listed below, Click the service link to browse that service.

HugelInteger http: {localhostHugeInteger Hugelnteger. asmx

Cancel

23



Add Web Reference

Add Reference

Navigate to a web service URL and dick Add Reference to add all the available services.

@ Back [# 7}

URL: |http:fﬂncalhostJHugeIntegerﬂiugeInteger.asmx v| lJ Go

|| Web services found at this URL:
Huge:[nteger 1 Service Found:
) ) ) ) - HugeInteger
A Web service that provides methods far manipulating large
integer values
The following operations are supported. For a formal definition,
please review the Service Description.
* Add
Adds two huge integers. Web reference name:
. localhost |
« Bigger
Determines whether the first integer is larger than the
second integer. Add Reference ]
e EgualTo
Determines whether the first integer is equal to the secand B
integer.
* Smaller
Determines whether the first integer is smaller than the
second integer. -
‘ @
. 5
Solution Explorer Web References
.Hugelnteger

24



2 [&]=

E UsingHugeIntegerWebService
=d| Properties
g References
= | Web References
= @ localhost
] Hugelnteger.disco
#| Hugelnteger. wsdl
=] Reference.map

i3 app.config
#] Program.cs
= ELIsingHugeIntegerServin:e.n:s
%g UsingHugeIntegerService, Designer.cs
%g UsingHugeIntegerService . resx

Hugelnteger
100
.localhost.Hugelnteger remotelnteger 22

.Hugelnteger

.Form_Load 31

136-135 «117-116 <96-95 «67-66 <53-52

proxy

©CO~NOUITA WN PP

// UsingHugelntegerService.cs

// Using the Hugelnteger Web Service.
using System;

using System.Collections.Generic;
using System.ComponentModel ;

using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using System._Web.Services.Protocols;

namespace UsingHugelntegerWebService

{

public partial class UsingHugelntegerServiceForm : Form

{
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41
42
43
44
45
46
47
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50
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public UsingHugelntegerServiceForm()

{
InitializeComponent();
} // end constructor

// declare a reference to Web service
private localhost.Hugelnteger remotelnteger;

private char[] zeros={"0"};//character to trim from strings

// instantiates object to interact with Web service
private void UsingHugelntegerServiceForm Load( object sender,
EventArgs e )
{

// instantiate remotelnteger
remotelnteger = new localhost.Hugelnteger();
} 7/ end method UsingHugelntegerServiceForm Load

// adds two numbers input by user

private void addButton_Click( object sender, EventArgs e )

{

// make sure numbers do not exceed 100 digits and that both

// are not 100 digits long, which would result in overflow

if ( firstTextBox.Text.Length > 100 ||

secondTextBox.Text.Length > 100 ||
( firstTextBox.Text.Length == 100 &&
secondTextBox.Text.Length == 100) )

MessageBox.Show( "Hugelntegers must not be more " +
"than 100 digits\r\nBoth integers cannot be " +
"of length 100: this causes an overflow', "Error",
MessageBoxButtons.OK, MessageBoxlcon.Information );
return;

} // end if

// perform addition
resultLabel .Text = remotelnteger.Add(
firstTextBox.Text, secondTextBox.Text ).TrimStart( zeros );
} 7/ end method addButton Click

// subtracts two numbers input by user
private void subtractButton Click( object sender, EventArgs e )

// make sure Hugelntegers do not exceed 100 digits
if ( SizeCheck( FirstTextBox, secondTextBox ) )
return;

// perform subtraction

try

{

string result = remotelnteger.Subtract(

firstTextBox.Text, secondTextBox.Text ).TrimStart( zeros );

if ( result == "" )
resultLabel .Text = "0";
else

resultLabel .Text = result;
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} // end try

// it WebMethod throws an exception,
// then first argument was smaller than second
catch ( SoapException exception )

MessageBox . Show(
"First argument was smaller than the second™ );
} // end catch
} // end method subtractButton_Click

// determines whether first number
// input by user is larger than second
private void largerButton Click( object sender, EventArgs e )
{

// make sure Hugelntegers do not exceed 100 digits

if ( SizeCheck( FirstTextBox, secondTextBox ) )

return;

// call Web-service method to determine if

// fTirst integer is larger than the second

it ( remotelnteger.Bigger( firstTextBox.Text,

secondTextBox.Text ) )

resultLabel .Text = FirstTextBox.Text.TrimStart( zeros ) +
" is larger than " +
secondTextBox.Text.TrimStart( zeros );

else

resultLabel .Text = FirstTextBox.Text.TrimStart( zeros ) +
" is not larger than " +
secondTextBox.Text.TrimStart( zeros );
} 7/ end method largerButton Click

// determines whether first number
// input by user is smaller than second
private void smallerButton Click( object sender, EventArgs e )
{
// make sure Hugelntegers do not exceed 100 digits
if ( SizeCheck( firstTextBox, secondTextBox ) )
return;

// call Web-service method to determine if
// first integer is smaller than second
it ( remotelnteger._Smaller( FirstTextBox.Text,
secondTextBox.Text ) )
resultLabel .Text = firstTextBox.Text.TrimStart( zeros ) +
" @s smaller than " +
secondTextBox.Text.TrimStart( zeros );
else
resultLabel .Text = fFirstTextBox.Text.TrimStart( zeros ) +
" is not smaller than " +
secondTextBox.Text.TrimStart( zeros );
} 7/ end method smallerButton Click

// determines whether two numbers input by user are equal
private void equalButton Click( object sender, EventArgs e )
{

// make sure Hugelntegers do not exceed 100 digits

if ( SizeCheck( firstTextBox, secondTextBox ) )

27




132 return;

133

134 // call Web-service method to determine if integers are equal
|135 it ( remotelnteger.EqualTo( FirstTextBox.Text,

136 secondTextBox.Text ) )

137 resultlLabel .Text = firstTextBox.Text.TrimStart( zeros ) +
138 " 1s equal to " + secondTextBox.Text.TrimStart( zeros );
139 else

140 resultLabel .Text = FirstTextBox.Text.TrimStart( zeros ) +
141 " is not equal to " +

142 secondTextBox.Text.TrimStart( zeros );

143 } 7/ end method equalButton_Click

144

145 // determines whether numbers input by user are too big

146 private bool SizeCheck( TextBox first, TextBox second )

147 {

148 // error message if either number has too many digits

149 if ( ( Ffirst.Text.Length > 100 ) ||

150 ( second.Text.Length > 100 ) )

151 {

152 MessageBox.Show("'Hugelntegers must be less than 100 digits" ,
153 "Error', MessageBoxButtons.OK, MessageBoxlcon.Information);
154 return true;

155 } 7/ end if

156

157 return false;

158 } 7/ end method SizeCheck

159 } // end class UsingHugelntegerServiceForm

160 } // end namespace UsingHugelntegerWebService

Using Huge Integer Service

Please enter two positive numbers up to 100 digits each.
19999999999

L |
[ Add | [ Subtract ] [ LargerThan] [ smaller Tha ]

10000000000

Using Huge Integer Service

Please enter two positive numbers up to 100 digits each.

9999999999

1

add [ Subtrac | [ LargerThan] [ smaller Tha ] [ Equal

28



£E Using Huge Integer Service

Please enter two positive numbers up to 100 digits each.

9999999399

[1

Add Subtract i Larger Than;
J | |

[ Smaller Tha ]

Equal

9399995999 is larger than 1

Using Huge Integer Service

Please enter two positive numbers up to 100 digits each.

9999999999

1

[ Subtract ] [LargerThan]

| Smaller Tha |

Equal

5999599559 is not smaller than 1

Using Huge Integer Service

Please enter two positive numbers up to 100 digits each.

19999999999

1

Add [ Subtract ] [LargerThan]

[ Smaller Tha J

5999999959 is not equal to 1
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.Windows Forms

.Web Forms
(42-24 ) Reserve ReservationService
Tickets.Mdf
.True
.False

1 // ReservationService.cs
2 // Airline reservation Web Service.
3 using System;
4 using System.Web;
5 using System._Web.Services;
6 using System.Web.Services.Protocols;
7
8 [WebService(Namespace = "http://www.svuonline.org/*, Description =
9 "Service that enables a user to reserve a seat on a plane.” ) ]
10 [ WebServiceBinding( ConformsTo = WsiProfiles.BasicProfilel 1 ) ]
11 public class ReservationService : System.Web.Services.\ebService
12 {
13 // create TicketsDataSet object for caching data
14 // from the Tickets database
15 private TicketsDataSet ticketsDataSet = new TicketsDataSet();
16
17 // create SeatsTableAdapter for interacting with the database
18 private TicketsDataSetTableAdapters.SeatsTableAdapter
19 SeatsTableAdapter =
20 new TicketsDataSetTableAdapters.SeatsTableAdapter();
21
22 // checks database to determine whether matching seat is available
23 [ WebMethod( Description = "Method to reserve a seat." ) ]
24 public bool Reserve( string seatType, string classType )
25
26 // Till TicketsDataSet.Seats with rows that represent untaken
27 // seats that match the specified seatType and classType
28 SeatsTableAdapter.FilIByTypeAndClass(
29 ticketsDataSet.Seats, seatType, classType );
30

30




31 // it the number of seats returned is nonzero,

32 // obtain the first matching seat number and mark it as taken
33 if ( ticketsDataSet.Seats.Count '= 0 )
34 {
35 string seatNumber = ticketsDataSet.Seats[ O ]-.Number;
36
37 SeatsTableAdapter .UpdateSeatAsTaken( seatNumber );
38 return true; // seat was reserved
39 } // end if
40
41 return false; // no seat was reserved
42 } // end method Reserve
43 } // end class ReservationService
string Reserve
(Economy, : .(Window, Middle, Aisle):
.First)
Tickets.mdf Seats
Number ©
.(Window, Middle, Aisle) Type ©
.(Economy, First) Class ©
.(0) (1) Taken @
dbo.Seats: Ta...A\TICKETS.MDF) |
Column Mame Data Type Allow Mulls
3 Mumber : smallint ]
Type varchar{50)
Class varchar{50)
Taken smallint
Server Explorer X
FARERRS |
= ,_|J Data Connections -
= [ Tickets.mdf
[ Database Diagrams
=~ [ Tables
=
3 Views
3 Stored Procedures
1 Functions B
[ Synonyms
[H Types Z
DESDIutiDn Explarer -fgSnar'u'er Explorer

31




29-28

ticketsDataSet Seat

SELECT Number
FROM Seats
WHERE (Taken = 0 ) AND (Type=@type) AND (Class=@class)

@class @type
.classType seatType

Seats 33
( )
35
UpdateSeatsAsTaken 37 .(Seats[0] )
SQL SeatsTableAdapter
UPDATE Seats
SET Taken=1

WHERE (Number=@number)

(38) true Reserve
.41 false
Visaul Studio
.Tickets.mdf DataSet
DataSet ReservationService : A
.ReservationService Web Service ®
.ReservationService.cs Service.cs ]
ReservationService.cs o
.TicketsDataSet DataSet ®
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Table Adapter Configuration TableAdapter

.Wizard
2
Microsoft SQL Server Add Connection ®
. Data Source Database File
.Tickets.mdf °
3
°

SELECT Number
FROM Seats
WHERE (Taken = 0 ) AND (Type=@type) AND (Class=@class)

App_Code/TicketsDataSet.xsd* |

TableAdapter Configuration Wizard

Choose Methods to Generate i | i

The TableAdapter methods load and save data between your application and the ‘. |
database.

Which methods do you want to add to the TableAdapter?
Fill a DataTable

Creates a method that takes a DataTable or DataSet as a parameter and executes the S0L statement or
SELECT stored procedure entered on the previous page.

Method name:  |FilByTypeAndClass

Return a DataTable

Creates a method that returns a new DataTable filed with the results of the SQL statement or SELECT stored
procedure entered on the previous page.

Method name: | GetDataByTypeAndClass |

Create methods to send updates directly to the database (GenerateDBDirectMethods)

Creates Insert, Update, and Delete methods that can be called to send individual row changes directly to the
datahase.

< Previous ” Mext = ] [ Finish ] [ Cancel
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Update : 4

°
UPDATE Seats
SET Taken=1
WHERE (Number =@number)
UpdateSeatAsTaken o
.(Aisle, Middle, Window) (Economy, First)
ReservationClient.aspx |
Please select the seat tvpe and class to reserve;
rhiale v | ﬁfcunnmy w | [EE' Reseme
'PermrLabel]
ReservationClient.aspx XML
1 <%-- ReservationClient.aspx ——0%>
2 <%-- Web Form that allows users to reserve seats on a plane. --%>
3 <%@ Page Language="'C#" AutoEventWireup=""true"
4  CodeFile=""ReservationClient.aspx.cs"
5 Inherits="ReservationClient" %>
6
7 <IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN"
8 "http://www.w3.0rg/TR/xhtml11/DTD/xhtml11.dtd">
9
10 <html xmIns="http://www.w3.0rg/1999/xhtml* >
11 <head i1d=""Headl" runat="'server'>
12 <title>Ticket Reservation</title>
13 </head>
14
15 <body>
16 <form id="forml"™ runat="'server'>
17 <div>
18 <asp:Label ID="instructionsLabel" runat="server"
19 Text=""Please select the seat type and class to reserve:'>
20 </asp:Label><br /><br />
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21

22 <asp:DropDownList ID="seatList" runat="server"
23 Height="22px" Width=""100px"">
24 <asp:Listltem>Aisle</asp:Listltem>
25 <asp:Listltem>Middle</asp:Listltem>
26 <asp:Listltem>Window</asp:Listltem>
27 </asp:DropDownL ist>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
28
29 <asp:DropDownList ID="classList"” runat="server" Width="100px">
30 <asp:Listltem>Economy</asp:Listltem>
31 <asp:Listltem>First</asp:Listltem>
32 </asp:DropDownL ist>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
33
34 <asp:Button ID="reserveButton™ runat="server'™ Height=""24px"
35 OnClick="reserveButton Click"
36 Text="Reserve™ Width="102px" /><br /><br />
37
38 <asp:Label ID="errorLabel" runat="'server' ForeColor="#C00000"
39 Height=""19px" Width="343px"''></asp:Label>
40 </div>
41 </form>
42  </body>
43 </html>
. Button DropDownList
32-29 27-22
(36-34 ) reserveButton
.reserveButton_Click
errorLabel 39-38
ReservationClient.aspx.cs
1 // ReservationClient.aspx.cs
2 // ReservationClient code behind file.
3 using System;
4 using System.Data;
5 using System.Configuration;
6 using System.Web;
7 using System.Web.Security;
8 using System._Web.Ul;
9 using System.Web.Ul .WebControls;

=
o

11

13
14
15
16
17
18

using System._Web.Ul.WebControls.WebParts;
using System.Web.Ul _HtmlControls;

publ
{

ic partial class ReservationClient : System.Web.Ul.Page

// object of proxy type used to connect to Reservation Web service

pr

ivate localhost.ReservationService ticketAgent =
new localhost.ReservationService();
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

// attempt to reserve the selected type of seat
protected void reserveButton Click( object sender, EventArgs e )
{
// it WebMethod returned true, signal success
it ( ticketAgent.Reserve( seatList.Selectedltem.Text,
classList.Selectedltem.Text.ToString() ) )
{

// hide other controls
instructionsLabel .Visible = false;
seatList.Visible = false;
classList.Visible = false;
reserveButton.Visible = false;
errorLabel .Visible = false;

// display message indicating success
Response _Write( "Your reservation has been made. Thank you.™ );
} // end if
else // WebMethod returned false, so signal failure

// display message in the initially blank errorLabel
errorLabel .Text = "This type of seat is not available. " +
"Please modify your request and try again.";
} 7/ end else
} 7/ end method reserveButton_Click

43 } // end class ReservationClient

.ReservationService (17-16)
(42-20) reserveButton_Click Reserve
Reserve
.(24-23)
True Reserve
errorLabel .(34)
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2 Ticket Reservation - Microsoft Internet Explorer

File Edit WView Favorites Tools Help a’

L')Eack '\.._.:rj @ @ {:j pSEErm *Fauurit&s @

Address a http: flocalhost/ReservationClient/ReservationClient.a Go Links **

Please select the seat tvpe and class to reserve:

Window V| | Economy V| [ Reserve ]

@ Cone “'_! Local intranet

‘A Ticket Reservation - Microsoft Internet Explorer

File Edit WView Favorites Tools Help E"

@Eack @ -J @ @ {:j pﬂearm "-f?/'q\'g‘Favurites @

Address @ http: flocalhost/ReservationClient/ReservationClient.a % o Links *
-~

Your reservation has been made. Thank vou. =

£

@ Done ‘ﬂ Local intranet

2 Ticket Reservation - Microsoft Internet Explorer

File Edit View Favorites Tools Help E’

L}Back -\_:,J @ @ {:j pSearm ‘E}S‘Famrites @

Address @http:,.’ﬂnn:aIhcnst,."Reser'u'atinnclient,.’ReservaﬁnnClient.a “ Go Links ¥

Please select the seat tvpe and class to reserve:

Aisle V| | Economy V| [ Reserve ]

@ Done ‘ﬂ Local intranet
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A Ticket Reservation - Microsoft Internet Explorer E]|EH'E|
File Edit Wiew Favorites Tools Help ﬂ'

>

@Badq - \_J @ @ \hh pSearch ‘“g_l_-l‘\'.;’Fawrites @

Address @ http: {flocalhost/ReservationClient/ReservationClient.a % Go | Links

>

Please select the seat type and class to reserve:

Aisle V| | Economy V| [ Reserve ]

This type of seat is not available. Please modify vour
request and trv again

@ Done ‘:J Local intranet

.User-Defined Types

proxy

EquationGenerator

.Equation

38



4
.5
SOAP .SOAP
.XML Serialization XML
public constructor A
.public properties 2
.set get 3
46-28 .Eqution

.leftOperand, rightOperand, resultValue

25-21 .resultValue
Equation
(68-56) LeftHandSide ®
(82-71) RightHandSide ®
() (96-85) Left ®
() (110-99) Right ®
() (125-114) Result ®

39



( ) (139-128) Operation @

LeftHandSide

get set .RightHandSide

using
using
using
using
using
using
using

O©CoO~NOOUTAWNPE

// Equation.cs
// Class Equation that contains information about an equation.

System;

System.Data;
System.Configuration;
System.Web;
System._Web.Security;
System._Web.UI;
System._Web.Ul _.WebControls;

10 using System.Web.Ul_.WebControls.WebParts;
11 using System.Web.Ul_HtmlControls;

12

13 public class Equation

14 {

15 private int leftOperand; // number to the left of the operator
16 private int rightOperand; // number to the right of the operator
17 private int resultValue; // result of the operation

18 private string operationType; // type of the operation

19

20 // required default constructor
21 public Equation()

22
23
24

- this( 0, 0, "+")

// empty body

25 } // end default constructor

26

27 // three-argument constructor for class Equation
28 public Equation( int leftValue, int rightValue, string type )

29 {
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

leftOperand = leftValue;
rightOperand = rightvValue;
operationType = type;

switch ( operationType ) // perform appropriate operation

case "+": // addition
resultValue = leftOperand + rightOperand;

break;

case '"-": // subtraction
resultValue = leftOperand - rightOperand;
break;

case "*": // multiplication
resultValue = leftOperand * rightOperand;
break;
} // end switch

46 } // end three-argument constructor

47

48 // return string representation of the Equation object
49  public override string ToString()

50 {
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88{

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

return leftOperand.ToString() + " " + operationType + " " +
rightOperand.ToString() + " = " + resultValue.ToString();
} // end method ToString

// property that returns a string representing left-hand side
public string LeftHandSide
{

get

{

return leftOperand.ToString() + ™ ™ + operationType + " ™
rightOperand.ToString(Q);
} 7/ end get

set // required set accessor

{
// empty body
} 7/ end set
} // end property LeftHandSide

// property that returns a string representing right-hand side
public string RightHandSide

{
get

{
return resultValue.ToString();
} // end get

set // required set accessor
{
// empty body
} 7/ end set
} // end property RightHandSide

// property to access the left operand
public int Left

{
get
return leftOperand;
} // end get
set
{

leftOperand = value;
} // end set
} // end property Left

// property to access the right operand
public int Right

{
get
{
return rightOperand;
} // end get
set

rightOperand = value;
} // end set

+
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110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

} 7/ end property Right

// property to access the result of applying
// an operation to the left and right operands
public int Result

{
get
{
return resultValue;
} // end get
set
{

resultvValue = value;
} // end set
} // end property Result

// property to access the operation
public string Operation

{
get
{
return operationType;
} // end get
set
{

operationType = value;
} // end set
} 7/ end property Operation

140} // end class Equation

EquationGenerator

(32-16) GenerateEquation

(32 1)

// Generator.cs

// Web Service to generate random equations based on a specified
// operation and difficulty level.

using System;

using System.Web.Services;
using System._Web.Services.Protocols;

1
2
3
4
5 using System.Web;
6
7
8
9

[ WebService( Namespace = "http://www.deitel.com/*, Description =

10

"Web service that generates a math equation.™ ) ]

11 [ WebServiceBinding( ConformsTo = WsiProfiles.BasicProfilel 1 ) ]
12 public class Generator : System.Web.Services.WebService

13 {
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14 // Method to generate a math equation
15 [WebMethod(Description = "‘Method to generate a math equation.™ ) ]
16 public Equation GenerateEquation( string operation, int level )

17 {

18 // find maximum and minimum number to be used

19 int maximum = Convert.Tolnt32( Math.Pow( 10, level ) );
20 int minimum = Convert.ToInt32( Math.Pow( 10, level - 1 ) );
21

22 // object to generate random numbers

23 Random randomObject = new Random();

24

25 // create equation consisting of two random

26 // numbers between minimum and maximum parameters

27 Equation equation = new Equation(

28 randomObject.Next( minimum, maximum ),

29 randomObject.Next( minimum, maximum ), operation );
30

31 return equation;
32 } // end method GenerateEquation
33 } // end class Generator

:EquationGenerator

2 Generator Web Service - Microsoft Internet Explorer

EBX

File Edit Wiew Favorites Tools Help :;'

eﬁack > Ij Iﬂ ) Search 5 (’Favuntes -E‘T o~ L.,,_ 3] - ‘ &J
Address éj http:/localhost/EquationGenerator [EquationGenerator, asmx fop =GenerateEquation . Go Links *

Generator

Click here for a complete list of operations.

GenerateEquation

Method to generate a math equation.

Test
To test the operation using the HTTP POST protocol, click the 'Invoke’ button.

Parameter Value

operation: |— |
level: |2 |
SOAP 1.1 »
< | >
I@ Done ‘ﬁ Local intranet
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XML

public

‘A http://localhost/EquationGenerator/EquationGenerator.a... Z| |E| D__(|

File Edit View Favorites Tools Help -.1'
] — i x>
'| Y _| - . ‘
< </ \ﬂ @ [ l\] 7 Search ‘:}\(’ Favorites -Ej

o

Address El http: {localhost/EquationGenerator EquationGeneraton Go | Links

=?7xml version="1.0" encoding="utf-8" 7=
- <Equation

xmilns:xsi="http: f fwww.w3.org/2001/XMLSchema-
instance"
xmilns:xsd="http:/ fwww.w3.org/2001/XMLSchema"
xmins="http:/ /www.svuonline.org/">
<L eftHandSide =39 - 24 </l eftHandSide =
<RightHandSide >15</RightHandSide =
<left=39</Left=
<Right=24</Right=
zResult=15</Result=
<Operation=-«</Operation=

</Equation =
@ Done ‘-j Local intranet
.EquationGenerator MathTutor
.Equation GenerateEquation

1 // MathTutor.cs

2 //Math tutoring program using WS to generate random equations.
3 using System;

4 using System.Collections.Generic;

5 using System.ComponentModel ;

6 using System.Data;

7 using System.Drawing;

8 using System.Text;

9 using System._Windows.Forms;

10

11 namespace MathTutor

12 {

13 public partial class MathTutorForm : Form
14 {

15 public MathTutorForm()

16 {
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17 InitializeComponent();

18 } // end constructor

19

20 private string operation = "+";

21 private int level = 1;

22 private localhost._Equation equation;

23 private localhost.Generator generator = new localhost.Generator();
24

25 // generates new equation when user clicks button

26 private void generateButton Click( object sender, EventArgs e )
27 {

28 // generate equation using current operation and level
29 equation = generator.GenerateEquation( operation, level );
30

31 // display left-hand side of equation

32 questionLabel .Text = equation.LeftHandSide;

33

34 okButton.Enabled = true;

35 answerTextBox.Enabled = true;

36 } 7/ end method generateButton Click

37

38 // check user®"s answer

39 private void okButton Click( object sender, EventArgs e )
40 {

41 // determine correct result from Equation object

42 int answer = equation.Result;

43

44 if ( answerTextBox.Text == """ )

45 return;

46

47 // get user"s answer

48 int userAnswer = Int32.Parse( answerTextBox.Text );

49

50 // determine whether user®s answer is correct

51 if ( answer == userAnswer )

52 {

53 questionLabel .Text = ""; // clear gquestion

54 answerTextBox.Text = "; // clear answer

55 okButton.Enabled = false; // disable OK button

56 MessageBox.Show( *“‘Correct! Good job!™ );

57 } 7/ end if

58 else

59 MessageBox.Show( "Incorrect. Try again." );

60 } 7/ end method okButton Click

61

62 // set difficulty level to 1

63 private void levelOneRadioButton CheckedChanged( object sender,
64 EventArgs e )

65 {

66 level = 1;

67 } 7/ end method levelOneRadioButton_CheckedChanged

68

69 // set difficulty level to 2
70 private void levelTwoRadioButton CheckedChanged( object sender,

71 EventArgs e )

72 {

73 level = 2;

74 } 7/ end method levelTwoRadioButton CheckedChanged
75
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76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

// set difficulty level to 3
private void levelThreeRadioButton CheckedChanged( object sender,

EventArgs e )
{
level = 3;
} 7/ end method levelThreeRadioButton CheckedChanged

// set the operation to addition
private void additionRadioButton_CheckedChanged( object sender,
EventArgs e )
{

operation = "+";
generateButton.Text =
"Generate " + additionRadioButton.Text + " Example™;
} // end method additionRadioButton_ CheckedChanged

// set the operation to subtraction
private void subtractionRadioButton CheckedChanged( object sender,
EventArgs e )
{

operation = "-";
generateButton.Text = "Generate " +
subtractionRadioButton.Text + " Example";
} 7/ end method subtractionRadioButton_ CheckedChanged

// set the operation to multiplication
private void multiplicationRadioButton_ CheckedChanged(

object sender, EventArgs e )

{
operation = "*";
generateButton.Text = "Generate " +

multiplicationRadioButton.Text + " Example™;
} 7/ end method multiplicationRadioButton CheckedChanged
} // end class MathTutorForm
} // end namespace MathTutor

i

Math Tutor

63-87 = | x|
Operation
(") Addition (*) Subtraction () Multiplication Generate
| Subtraction
Difficulty Example

() Level 1 () Level 2 () Level 3
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™ Math Tutor

63-87

Operation
) Addition +) Sul

Difficulty

i Level 1 ) Level 2

) Level 3

Generate
Subtraction
Example

= Math Tutor

Ok

Operation Correct! Good job!
O Additon @8 ication S
_ Subtraction
Difficulty Example
i Level 1 ) Level 2 ) Level 3
.SOAP HTTP XML
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