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C++ USING VISUAL STUDIO 2010 TUTORIAL
(updated: 7/20/11)

OBTAINING AND INSTALLING VISUAL STUDIO FOR YOUR HOME COMPUTER:

Since Visual Studio 2010 is installed in the lab, obtaining it for your home computer is recommended, but not required.

Park is a member of the Microsoft Development Network Academic Alliance (MSDNAA), and, as such, Park computer students are eligible to download many Microsoft products for free. See the Information and Computer Science (ICS) web site, http://www.park.edu/ics, for a link to the MSDNAA site. To download Visual Studio 2010, you’ll need to login using a password that you should have received in an email from Park ITS sometime within the past 6 months. If you can’t recall such an email, contact Park’s ITS help desk and ask for access to the MSDN Academic Alliance site.

SAVING FILES:

If you're on your home computer, I assume that you'll want to use your computer’s hard disk. If you're at the school's lab, do not use the hard disks! Instead, use a USB flash drive storage device.
VISUAL STUDIO TUTORIAL:

When working on homework assignments, use Visual Studio to enter, debug, and run your programs. If you forget how to do something in Visual Studio, it is up to you to carefully reread this Visual Studio tutorial and figure out how to do things. To reduce the number of rereads, go through this tutorial slowly and try to remember what you're doing.
I suggest that you group your programs as follows:

· Miscellaneous programs such as this tutorial's hello.cpp program go here:

<drive>:\225pgms\misc

(where <drive> is replaced by an appropriate drive letter as described below)

· Single-file homework programs go here: 

<drive>:\225pgms\hw

· Multiple-file homework programs go here: 

<drive>:\225pgms\<program-name>
(where <program-name> is replaced with the program's name; e.g., blackJack.cpp would go in a blackJack directory)

This tutorial uses x: to refer to the drive that you're saving your work on. In the lab, x: should be replaced by the USB drive (do not specify the hard drive!). At home, x: should be replaced by the USB drive or the hard drive, whichever you prefer.
Whenever you are asked to perform an action (left column below) that you've done before, I will refrain from providing the supplemental information (right column below). If you don't remember the details of how to do something, look for it earlier in the tutorial. I expect you to have to look up a lot of previously covered material. This is my attempt to force you to start memorizing how to do things.

	Actions
	Supplemental Information

	Start Visual Studio.
	Click on the Start button.

Select All Programs.

Navigate the menus until you find Microsoft Visual Studio 2010 and click it.



	Set C++-specific coding-style preferences.
	In the Tools menu, select Options.

In the options tree at the left, expand the Text Editor container.

Inside the Text Editor container, expand the C/C++ sub-container.

Select the General option.

In the Display area, make sure the Line numbers box is checked.

In the C/C++ sub-container, select the Tabs option.

In the Indenting area, select the Block option.

In the Tab size box, type 2.

In the Indent size box, type 2.

If the Insert spaces radio button is unchecked, check it.

Click OK to close the Options dialog.



	Display build toolbar.
	Select View / Toolbars.

Make sure that the Build box is checked.



	Create a new project.
	Select File / New / Project…
That should cause a New Project dialog to appear.

In the Installed Templates frame, select Visual C++ / Win32.

In the middle frame, select Win32 Console Application.

In the Name box, enter misc.
In the Location box, enter x:\225pgms.

Make sure the Create directory for solution box is unchecked.
If the box is unchecked, the IDE automatically creates a directory named 225pgms\misc and stores the project and C++ files in that directory. If the Create directory for solution box is checked, then the IDE creates a directory named misc inside the directory named 225pgms\misc, and that's inappropriate.

Click OK.


	Proceed with the Win32 Application Wizard.
	Clicking OK should cause a Win32 Application Wizard to appear.

In the wizard window, click Next.

Under Application type, make sure Console application is checked.

Under Additional options, make sure Empty project is checked.

Click Finish to complete the wizard.



	
	As part of your project creation, you selected Win32 Console Application. “Win32” refers to a program that relies on a Windows 32-bit operating system. If you have a 64-bit  operating system, you might have to troubleshoot. “Console application” refers to a program that runs in a black and white text environment, not in a graphical user input (GUI) environment.



	Save the project.
	You should see a Solution Explorer frame within your Visual Studio window. If you don’t see it, select View / Solution Explorer.
Within the Solution Explorer frame, make sure that your misc project is selected.

Click on the save icon. That should save the item that’s highlighted in the Solution Explorer frame (i.e., that should save the misc project).


	Verify project creation.
	Go to Windows Explorer and locate the x:\225pgms\misc folder. If you don't see the misc folder, try double clicking on the 225pgms folder.



	Add a source code file to your project.
	Select Project / Add New Item…
That should cause an Add New Item dialog to appear.

In the left frame, under the Visual C++ heading, select Code.

In the middle frame, select C++ File (.cpp).

In the Name box, enter hello.

In the Location box, c:\225pgms\misc should appear by default.
Click Add to close the dialog.



	In the hello.cpp source code frame, enter this text:
	Enter this text in the hello.cpp frame such that <your name> is replaced with your actual name.

/****************************************

* hello.cpp

* <your name>

* 

* This program says "hello" to the world.

****************************************/

#include <iostream>

using namespace std
int main()

{

  cout << "Hello, world!" << endl;

} // end main


	The prologue section.
	The top section is known as the prologue section. It provides documentation for human readers. The compiler ignores everything between the opening /* and the closing */.



	Save the source file.
	Make sure that the hello.cpp file is highlighted in the Solution Explorer frame. Click on the save icon.



	Compile your program.
	Select Build / Build misc.

That should cause a compilation error message to appear in the Output frame at the bottom of your Visual Studio window.



	Fix the compilation error.


	The error message should say something like “'int' should be preceded by ';'.”
If you double click on a compilation error message, your cursor should jump to a statement that is involved in the compilation error. For this example, if you click on the error message, your cursor should jump to the main function heading. To fix the problem, add a semicolon to the end of your using statement, like this:

using namespace std;


	Recompile your program.


	Recompiling should generate a success message in the Output frame at the bottom of your Visual Studio window.



	Run your program.
	Select Debug / Start Without Debugging.
That should cause a console window to appear with your program’s output (Hello, world!) inside it.
Close the console window.


	If necessary, fix runtime errors.


	

	Create a second program.
	To create a new program, you can of course enter it from scratch as you did for the hello.cpp program. As a shortcut, this time we'll copy from an existing program and edit the copy.



	Remove hello.cpp from your project.
	In the Soulution Explorer frame, right click on your hello.cpp file, and in the pop-up menu, select Remove. Don't worry – that doesn't delete the file, it only removes it from the project. And you need to remove it from the project so that a different program can be in charge.


	Load hello.cpp, edit it, and save it as goodbye.cpp in your misc project.
	Load your hello.cpp program by selecting File / Open File and searching for hello.cpp in the browser dialog.

Once hello.cpp is loaded, edit its output statement so it prints "Goodbye, world!"

Using the File / Save As command, save the file as goodbye.cpp.
Add the goodbye.cpp file to your misc project by right clicking on Source Files in the Solution Explorer frame. Select Add / Existing Item…, and then select the goodbye.cpp file.
Click Add to close the Add Existing Item dialog.



	Compile and run your goodbye.cpp program.

	After running your program, keep the console window open.

	Copy the program's output into a Word document.
	Next, you'll learn how to copy your program's output into a Word document. You'll need to do this for every homework project.

Unfortunately, the technique for copying a command-prompt window's contents is different for different operating systems. I will not attempt to explain every copying technique. Here is how to copy on Windows XP and Windows Vista computers:

In the console window, click on the icon in the top left corner. From the drop-down menu, select Edit. Select Mark. Use your mouse to select all the output (the window scrolls down as you drag the mouse below the bottom edge). As an alternative to using the mouse for text selection, you can use Edit / Select All. Next, click the top left corner drop-down menu once again. Select Edit. Select Copy.
Your output is now copied to your computer's buffer. You'll next need to paste it into a Word document. Open a new Word document. To paste the previously copied text into the Word document, make sure your cursor is within the Word document and then press Ctrl+v.
Save the Word document on your flash drive with the name tutorialOutput.doc. There’s no need to submit your tutorial’s output, so feel free to delete your newly created output file.



	If you have long output and a small command-prompt window…
	If you're unlucky, your command-prompt window may only be able to store a small number of output lines at a time. This is not a problem for programs with short output, but it will be bothersome for programs with long output. To combat this potential problem, when a console window is open, look for a properties option on the top left corner pull-down menu and then try finding a screen buffer height field. Try increasing the screen buffer height so that a sufficient number of output lines can be buffered (300?). Save your new screen height setting and close the console window. The next time you run a program, you'll be able to store your newly specified number of lines in the console window.



	Exit from Visual Studio.


	Click the X in the top-right corner or select File / Exit.

	Start Visual Studio.


	

	Open your misc project.
	Select File / Open Project….
That should cause an Open Project dialog box to appear.

Within the directory tree, open the x:\225pgms\misc folder.

Double click the misc.sln file.

That should cause your original misc project to appear.

Note that a solution is a container for a project. You can have more than one project in a solution, but in this class, you’ll probably always have just one project per solution.



	Exit from Visual Studio.
	


	The remainder of this tutorial describes how to use Visual Studio’s debugging features.



	Start Visual Studio.


	

	Open your misc project.


	

	Exclude goodbye.cpp from your project’s build.


	Sometimes, you might want to load a file into a project without removing the original file. To do that, right click on your goodbye.cpp file, and in the pop-up menu, select Properties. That should cause a Property Pages dialog to appear. In the Excluded From Build box, select Yes. Select OK to close the dialog.


	Add a countUp.cpp source code file to your misc project.
	

	In the countUp.cpp source code frame, enter this text:
	/****************************************

* countUp.cpp

* <your name>

* 

* This program counts up to a user-entered value.

****************************************/

#include <iostream>

using namespace std;

int getNumber()

{

  int number;

  cout << "Enter an integer: ";

  cin >> number;

  return number;

} // end getNumber

//****************************************

int main()

{

  int number = getNumber();

  for (int i=-number; i<=number; i++)

  {

    cout << i << " " ;

    if (i = 0)

    {

      cout << endl << "half way there!" << endl;

    }

  }

  return 0;

} // end main


	Save your countUp.cpp source file.


	

	Compile your program.


	

	Run the program.
	You should see a prompt to enter an integer. Enter 5.

After pressing enter, your Console frame should be filled with multiple lines of 1 1 1 1 1 …


	Terminate the program.
	Your program is experiencing an infinite loop.

To stop the infinite loop, click the console window’s X button.



	Understand how to walk through your program using the 3 stepping modes.
	To walk through your code one line at a time, you can use the debugger’s Step Into, Step Over, and Step Out commands. Step Into will take you into a called function, Step Over will execute a called function with one step, thus skipping the function body. Step Out will execute the entire remainder of the current function and jump back to one line after the original function call.



	Walk through your program using the Step Into mode.
	Select Debug / Step Into.

That should cause a yellow arrow to appear next to the first line in main.

Click the Debug menu. Notice F11 next to the Step Into option.

The F11 function key is a hot key. Pressing a hot key provides a shortcut alternative to using a menu.

Press F11.

That should cause the arrow to move down to the next line.

Press F11 several times and stop after the arrow has stepped inside the getNumber function definition code.


	Step into and out of the << operator definition.
	Press F11 several more times and stop when the arrow resides on this line:

cout << "Enter an integer: ";

Press F11.

That should cause the arrow to step inside the << operator definition code. There’s no need to step through the << operator definition code because it came from Microsoft and it’s bug-free.

To step out of the << operator definition, select Debug / Step Out.


	Use the Step Over mode.
	To avoid stepping into the >> operator definition code, select Debug / Step Over.

Press F10 (which is the hot key for stepping over).
When you are prompted to enter an integer, enter 3.

Continue to press F10 until the arrow resides on this line:

if (i = 0)



	Examine main’s local variables.
	In the Visual Studio window, note the variables frame in the lower-left corner. The three tabs at the bottom of the variables frame indicate the three types of variables that can be examined.

Click on the most useful tab, the locals tab, which displays the values for the current function’s local variables.

In the variables frame, note that i has the value -3 and num has the value 3. That should make sense.



	Figure out the problem.
	Press F10.

Note in the variables frame that i now has the value 0. Why? The purpose of if (i = 0) is to ask “Is i equal to 0?”, but that’s not what happens. Since the assignment operator is used (single =) rather than the equality operator (double ==), the i = 0 code assigns 0 to i.


	Stop the debugger and fix the bug.
	Select Debug / Stop Debugging.
Change if (i = 0) to if (i == 0).
Save your program and recompile it.



	Set a break point.
	To see whether the changed code works, you could step through the program one line at a time. But to avoid that tedium, this time you should skip the first part of the program and step through the code starting at the if statement. To do that, you need to first set a break point at the if statement.

Click somewhere on the line if (i == 0).

Select Debug / Toggle Breakpoint.

That should cause a red ball to appear at the left of the if (i == 0) line.



	Run your program to the breakpoint.
	Select Run / Start Debugging.

As an alternative to using the menu, you could have pressed F5 (the start debugging hot key) or clicked the right-facing green triangle button near the top of the Visual Studio window.

When you are prompted to enter an integer, enter 3.

That should cause the yellow arrow to appear on the if (i == 0) line.



	Execute the fixed code.


	Press F10 to execute the if (i == 0) line.

In the variables frame, notice that i has retained its value of -3.  Yeah!



	Run your program to the next breakpoint.
	Click the continue button, which is the right-facing green-triangle button near the top of the Visual Studio window.
That should cause the yellow arrow to appear once again on the if (i == 0) line.

	
	

	Remove the breakpoint.
	You could click the continue button for each iteration of the for loop, but to save time, you can remove the breakpoint.

To toggle the breakpoint off, click anywhere on the breakpoint line and then select Debug / Toggle Breakpoint.



	Run to the end of the program.
	Click the continue button.

Since there are no breakpoints, that should cause the program to run to completion.

Unfortunately, “running to completion” includes shutting down the console window, so you won’t be able to see the final output.



	View the program’s output.
	To see the final output, you could of course select Debug / Start Without Debugging. But if you’re in the middle of a debugging session, that doesn’t work. Instead, what you can do is insert a breakpoint on the last line of the program. Then, if you want to see the final output, simply click the continue button and the program will stop at the remaining breakpoints (including the one at the very end).
Insert a breakpoint on the last line of the program.

Select Debug / Start Debugging.

When you are prompted to enter an integer, enter 3.

Click the continue button to run to the program’s last line.

View the output in the console window.

Click the continue button to complete the program’s execution.



	Exit from Visual Studio.


	


