
CST8110: Introduction to Computing
Lab 9: Debugging Code and Adding struct Objects

Name: __________________________

Lab Section: ____

Overview
This is an in-class, individual lab assignment. There are several
goals. You will:

· interpret compiler syntax1 error messages and correct the C
++ code.

· trace program execution to find and correct logic2 errors.

· use struct to organize related variables as a unit.

A working executable is on my website. It is correct and behaves
as expected.

I’ve also placed related source code on my website. But the
source code file has been modified slightly to introduce syntax
and logic errors (which you will identify and correct).

Your next partnered lab will use the struct construct. Though not
needed until the next lab, you can begin thinking of
enhancements that you might make to game code to make
game play more entertaining. 

Details: Debugging Syntax
Create the project, and compile the code (using <Ctrl-Shift-B>.
The initial compilation will result in error messages (introduced
intentionally to give you practice with debugging). After you
attempt a compilation, view the first of the error messages using
the <F8> function key. I suggest that you consider the first error
message only.

Deal with Only One Error Message at a Time
Often times, a single syntax error can result in dozens of error
messages (because the compiler becomes hopelessly
confused). So, focus only on the first of the error messages;
correct that line of code; and recompile. After recompiling, you
may find that many of the other error messages disappear.

Where is the Error Really Located?
The compiler will highlight lines of code where it detects errors.
But the error might really have occurred earlier (never later). It’s
just that the compiler may not detect the error where it actually
occurs. So if a line of code is highlighted as an error, but it looks
perfect, then you should look to the preceding line of code.

Checking for Matching Braces { }
Sometimes your program will not compile because your braces
do not match correctly. You can check for matching braces using
the following technique:

� Place the insertion cursor (the blinking vertical bar) just in
front of the brace3 you want to check.

� <Ctrl-]> jumps from the current brace to the matching brace.
� If no matching brace is found, then the cursor will not move.

1 Syntax is the grammar of a computer language. Missing semi-colons,
mismatched braces are examples of common syntax errors.
2 If a program compiles and runs, but does not behave as expected, you
are dealing with logic errors.
3 It also finds matching parentheses ( ) and matching brackets [ ].

Details: Debugging Logic
At this point, I’ll assume that you have successfully compiled
your code, but it is not behaving as expected (and indeed this
code does have two logic errors). You may need to trace
program execution using the following steps.

Step 1: Set a Breakpoint
You will want to set a breakpoint in your code. When a
breakpoint is set, and the program is running, program execution
will continue through each line of code until it encounters the
breakpoint. Program execution will be suspended (even though
the program is really still running).

To set a breakpoint, move the insertion cursor to the line of code
where you want program execution to be suspended. You might
choose to place the insertion cursor at the statement that
retrieves keyboard input (the line with the getche() function call).

You can turn on the breakpoint using the function key <F9>. The
line of code will be flagged with a red dot in the margin to
indicate that the breakpoint is now set4. To turn a breakpoint off,
hit the <F9> key again.

Step 2: Begin Program Execution under the Debugger
Use the function key <F5> to begin program execution.

When program execution reaches the line with the breakpoint, a
yellow arrow will appear in the left-hand margin. This shows that
the program is in suspension. It has not yet executed the
indicated line of code, but it is about to execute it.

4 Note: Some lines of code cannot have breakpoints. If you try to set a
breakpoint on one of these lines, the compiler may move the breakpoint
flag to a subsequent line of code.
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So this is the line where program execution will be suspended:
   nDirection = _getche();

Once program execution reaches this line of code, the red dot
will be flagged with a yellow arrow. This will indicate where
program execution is currently suspended; and more
specifically, the line of code that will be executed next. Thus,
when you hit the breakpoint the line of code
nDirection = _getche(); , WILL NOT HAVE BEEN EXEUCTED.
Rather, it is the next line of code to be executed.

Step 3a: Locals  Window
The debugger will likely show you the Autos window to give you a
view of your program's variables and their values. I prefer to view
variables through the Locals window. To see the Locals window you'll
have to click on that tab on the bottom.

The debugger will have populated the Locals  window with the six
objects that are active in this program: sPlayerName, nPlayerX  and
nPlayerY , nTreasureX  and nTreasureY and nDirection . If you can’t
see the Locals  window you can open it using the button to access
debug windows. 

Step 4: Stepping through your Program

Using <F10> Statement Step Over 5

You can execute one line at a time using the <F10> function key.

Step 5: Terminating Execution
When you have finished stepping through your program (even
though program execution may not yet be finished), you will
probably want to terminate program execution. Use <Shift-F5>
to end your program.

Summary of Useful Debugger Function Keys
<Ctrl-]> Match braces.
<F8> Jump to next compiler error message and

find matching code.
<Ctrl-F10> Execute to the current cursor position
<F9> Turn Breakpoint On or Off
<F11> Step to the next line of executable code. If

it is a function, then step into the function
and show detailed steps.

<F10> Step over the next line of executable code.
If it is a function, then do all the work of the
function but don’t show detailed steps.

<Ctrl-Shift-B> Recompile if necessary.
<Shift-F5> Terminate Program Execution
<Shift-F9> Add a Watch value
<F5> Begin Debugging (recompiling if

necessary).
<Alt-Tab> Switch to another application window (such

as your black and white program execution
window).

Details: Program 1
Here is the program. It is also available on my website.
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5 Later, when we work with functions, you will use <F11> to step into a
function, but for now, stick with <F10>.
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Finding the Syntax Errors

Question:  Write the corrections to C++ syntax directly on the
source code shown above.

Finding the Two Logic Errors

Question (First Logic Error):  What do you expect to happen
after the player enters a name? What happens instead?

Question:  What's the correction? You can write the correction
directly on the source code shown above.

Question (Second Logic Error): This logic error concerns
how a player finds the treasure. Describe the problem?

Question:  What's the correction? You can write the correction
directly on the source code shown above.

Organizing Data Using struct
Step 1: Create the struct
The use of struct organizes the game play better. This program
has a player and treasure. Notice that both player and treasure
have x and y coordinate variables. Create a Coordinate struct
to cluster these two variables. It will look like this:
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The Coordinate specification itself does not allocate any
memory. This struct specification invents a new data type.
Memory is allocated later when you use the specification to
create variables of that type.

The struct specification must be placed before the function
main()  since the compiler needs to see the specification before it
encounters its use in creating variables.

Step 2: Create Variables Using the New struct
The original program had two independent variables to track the
player's position: nPlayerX and nPlayerY . These two variables
will be replaced by the struct style. This involves creating the
player with a line of code like this:

Coordinate cPlayer; ����
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���

Populate the two data members in the object with values. The
code to set the nX data member will look something like this:

cPlayer.nX = 10;

Create a Coordinate object for the treasure and set its values as
well.

Step 3: Change all Other X Y Variables
There are several other locations where X and Y were handled
as independent variables. You must change the syntax so that
they are now accessed as data members of the two objects
cPlayer  and cTreasure .

Step 4: Recompile and Test
Recompile your program and test its behaviour. It should behave
identically. But it is now better organized.

Question:  After making the program changes to implement
the Coordinate struct (after compiling, testing and debugging),
print and attach your revised code to this document.

Even Better Organization Using struct
The cPlayer  object nicely captures the X and Y coordinate
values. But the player's name is still sitting as an independent
variable. Let's create another struct that clusters the string as
well. This struct will look something like this:
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You can now create an Actor  object called aPlayer . You will
have to modify how you access the nX and nY data members.
For example, to output the player's nX coordinate, you could
use:

cout << aPlayer.cLocation.nX;

You will have to handle sName in a similar way.

Question:  After making the program changes to implement
the Actor struct (after compiling, testing and debugging), print
and attach your revised code to this document.

Submission Process
� When finished, show me your work with the two sets of

modified source code stapled to this document.

� If you finish within the lab period, you are entitled to a
bonus mark.
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