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Introduction
This tutorial illustrates the methods through which a database may be queried through a Web Service and provides a general recap for SQL, including accessing it through C#.
Tutorial
Create a new Visual Studio 2010 Web Service named NorthwindUsers.  The service needs to provide functions for the following:
· Add a user
· Update a user
· Validate a user password
· Search for users
The new project should use the:
· ASP.NET Web Service Template
· HTTP as location (http://localhost/NorthwindUsers)
· C# as the language






Create a new ASP.NET Web Service Application in Visual C# utilising .net Framework 3.5.  Name the Project “NorthwindUsers”.  If you do not remember how to create a Web Service, refer to the “Building a Simple Web Service” tutorial.
Add the SQL libraries:using System.Data;
using System.Data.SqlClient;




Then add the following functions and expose them to the service (using the WebMethod keyword):
public string AddUser(string username, string password)

public string UpdateUser(string username, string oldpassword, string newpassword)

public bool VerifyUser(string username, string password)






Executing an SQL query on a remote database
To add, modify or select records you will need to be able to perform a query on a remote database.  Doing this will require an SqlConnection object, with use of the connection string constructor, for example:SqlConnection conn = new SqlConnection(
"user id=username;" + //The username to access your database
"password=password;" + //The password associated with this username
"server=servername;" + //The name or URL of the Database server
"database=database;" + //The name of the database you wish to access
"connection timeout=30"); //How long the connection should wait for a server response before disconnecting






In this instance, we will be accessing the database named “Northwind” on the server “BUSDEV” using the username “vbasic” and password “vbasic”, so your connection string may be formed as:SqlConnection conn = new SqlConnection(
"user id=vbasic;" +
"password=vbasic;" +
"server=BUSDEV;" +
"database=Northwind;" +
"connection timeout=30");









Now open the connection.  The open command should be wrapped in a try, in case an error occurs and this error sent back to the client.
try
{
conn.Open();
}
catch (Exception e)
{
return e.ToString(); //Returns any error to the user
}






With the connection open, we can form and execute a command on the database using the SqlCommand class.
First form your query.  In this case, we are adding a user to the database, so an INSERT INTO command is required.  We will insert a new user into the PasswordControl table, which has UserID and PWord fields, both of type varchar(50).string query = "INSERT INTO PasswordControl(UserID, PWord) VALUES('" + username + "', '" + password + "')";




Create your SqlCommand objectSqlCommand cmd = new SqlCommand(query, conn);




And execute the command.  try
{
cmd.ExecuteNonQuery();
}
catch (Exception e)
{
return e.ToString();
}







Note the use of ExecuteNonQuery().  This is one of the two primary methods of executing a database command (the other being ExecuteReader() which will be covered later in this tutorial).  ExecuteNonQuery() should be used wherever a command does not expect a response beyond confirmation of success or notification of failure, e.g. an INSERT or UPDATE statement.
Assuming no error was caught, success may be reported to the user.return "Successfully added user: " + username;





Exercise
1. Implement the VerifyUser method.  This method should perform a SELECT query to test whether the input UserID and PWord exist, return true if they do and false if they do not, or an error occurs.  Rather than calling ExecuteNonQuery, you should call  ExecuteReader as follows:
SqlDataReader reader;

try
{
reader = cmd.ExecuteReader();
}
catch
{
return false;
}







This reader should contain exactly one row if a username and password match and none if they do not.  If more than one row is returned, an error has been made in your SQL query.if (!reader.HasRows) 
{
//No rows found, no such username and password
return false;
}

//Loop through the reader and count the number of rows
uint numRows = 0;

while(reader.Read())
{
numRows++;
}

if (numRows == 1)
return true;
else
return false;













2. Implement the UpdateUser method.  This method should test whether the provided username and old password match and, if they do, modify the password by issuing an UPDATE command.  Hint: a WebMethod is just a function; you can call a WebMethod from within another WebMethod.  Consider how you can effectively use the code you have already written to achieve this.



Creating the Client

Add a Windows form project (NorthwindClient) to the Solution.
Add the following controls:
· Seven Labels
· Seven TextBoxes
· Three Buttons
[image: ]



A better way of referencing a web service
While the technique detailed in the previous tutorial is reasonable for very simple Web Services, there is a far more robust technique available for connecting to Web Services created within the .net framework.
Open the “Add Service Reference” dialog and click “Advanced”.
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Click “Add a Web Reference” followed by “Web Services in this solution”.
[image: ]
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Click “NorthwindService” and name the new reference “NorthwindReference”.
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Add the reference.
It should now be possible to include the library:using NorthwindClient.NorthwindReference;



Declare and initialise the new NorthwindService object:NorthwindService myService;

public Form1()
{
InitializeComponent();
myService = new NorthwindService();
}






And use the service within the relevant functions:private void ButtonVerify_Click(object sender, EventArgs e)
{
bool success = myService.VerifyUser(TextBoxUserID.Text, TextBoxPwd.Text);

if (success)
MessageBox.Show("Username and password are correct.");
else
MessageBox.Show("Unable to verify username and password.");
}







Exercise
1. Implement the Add and Update button click events.
2. Test your service and interface by adding a new user (use a password you do not use anywhere else as anyone will be able to view it), verifying the details and updating the password.

























Retrieving multiple records
You should now be proficient in retrieving a single piece of data, such as a string, float or boolean.  There are, however, many situations in which you may wish to obtain more than one piece of data at a time.  Web Services support this through the DataTable class.
Add and a new method to your Web Service:
public DataTable SearchUsers(string username)



Expose this to the service.
The purpose of this method is to search for a substring within the UserID field.  Perform a SELECT query to populate an SqlDataReader.  Hint: in conjunction with the LIKE keyword, in SQL % is a wildcard character.  This means that a statement such as 
SELECT x FROM y WHERE UserID LIKE ‘%a%’
Would return all records in column x of table y for which UserID included the letter a.
Once you have populated your SqlDataReader, you can load it into a DataTable and return it to the client, as so:try
{
reader = cmd.ExecuteReader();
}
catch
{
return null;
}

DataTable dt = new DataTable();
dt.TableName = "Search results";
dt.Load(reader);

return dt;

















Modifying the client
Add to your form:
· One Label
· One TextBox
· One Button
· One DataGridView

[image: ]
Update your service reference.  If you do not remember how to do this, refer to the previous tutorial.
Add code to search for a record.  To access the DataGridView you should use the .DataSource method, for example:DataTable dt = myService.SearchUsers(textSearch.Text);
dataGridSearchViewer.DataSource = dt;




Test this functionality.
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Navigate to a web service URL and click Add Reference to add allthe available services.
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