Supplement 11.B: Learning C++ Effectively with Visual C++
2005

For Introduction to C++ Programming
By Y. Daniel Liang

O Introduction

Supplement 11_A, “Visual C++ 2005 Tutorial,” gives a brief
tutorial on how to use Visual C++. VC++ is not only a
powerful and productive Java program development tool, but
it 1s also a valuable pedagogical tool for teaching and
learning Java programming. This supplement shows how to use
VC++ effectively with the text.

The supplement i1s written for instructors, but i1t is also
useful to students.

1 Important Tips

The objective of the course is to teach C++, not Visual C++.
VC++ 1s a complex and powerful tool. All you need for this
course, however, is a small and simple set of features that
enable students to create, compile, run, and debug programs.
So students should avoid exploring unnecessary features.

IT your students follow the instructions in Supplement I1.A,
“Visual C++ 2005 Tutorial,” or the instructions from you,
students can master all essential skills In sixty minutes.
It is important that your students adhere to the
instructions to avoid frustrating mistakes. If a mistake is
made, simply read the instructions and restart from scratch.

2 VC++ as a Valuable Pedagogical Tool

The following sections demonstrate how to utilize VC++ 1iIn
the first seven chapters.

2.1 Using VC++ in Chapter 1

After Listing 1.1, you can start to cover how to create,
compile, and run a program in VC++.

2.2 Using VC++ 1n Chapter 2
You may start to introduce debugging when you cover
variables. You can use debug to show the value of a variable

in the memory and show the change of the value during
execution. Figure 1 shows a simple test program with
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variable 1.

2% bookexample - Microsoft Visual C++ [break] - Test.cpp

~=[of x|
Fle Edit View Project Buid Debug Tools Window Help
F-in-z@@ %2R o-o-E-B| ) Debg | # remove(in T A ERRE
»ouom oo | % "ELECE Hex |-, T b s | F 0 A% R
Solution Explorer - bookexample | Start Page | LinkedList.h Tmt.cpp‘ qbrx
[ cGlabals) =] [#main =~
=] #include <iostream> =
Lusing namespace std; —
Flint main()
{
int i;
i=4;
o i=5;
cout << i << endl;
return 0; b
} -
4| | »
| Autos R Cal Stack o x
Name Value |Type — Name Language
i 4 int = bookexample.exe!main() Line 8 C++
bookexample.exe! mainCRT Startup() Line 259 + 0x1 C
kernel3; 17c816d4f()
- -
Autos Locals \@ Watch 1 \ @ Call Stack @ Breakpoints |E] Command Window | =] Output |
| Ready | | | 2

Figure 1

Displaying values of variables in VC++ debugger.

2.3 Using VC++ in Chapter 3

Use the debugger to trace the if statements in Section 3.7,
“Nested i1f Statements,” as shown in Figure 2.
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3 bookexample - Microsoft Visual C++ [break] - Test.cpp =]

He Edit View Project Buid Debug Took Window Help
‘tE-E HE@ & 2@ B | ey ~ | @ remove(n - BEmeE.

S omom| v ELECE | Hex (Bl CE R |[FEIT 2 4NN
Solution Explorer - bookexample | Start Page | LinkedList.h Tmt.cpp| 40X
I(G\obals] LI I':'-.maiﬂ LI
[ #include <iostream> -
Lusinq namespace std;
Clint main ()
{
[ ] int i = 1;
int j = 2;
int k = 3;
S || if G > 9)
if (i > k)
cout << "A";
else
cout << "B";
return 0;
} -
4| | 3
| Autos 2 x|[output 1 x|
Name value | Type = Debug LI
i 1 int 'bookerample.exe': Unloaded 'C:\WINDOWS\system32|a
] 2 int 'bookexample.exe': Unloaded 'C:\WINDOWS\system32
k 3 int 'bookexample.exe': Unloaded 'C:\WINDOWS\system32_|
'bookexample.exe': Unloaded 'C:\WINDOWS\system32 .
- L]_ : i I - e -P_
Autos Locals |@ Watch 1 | T call Stack |@ Breakpoints | Command Window Bl Output
[ Done. I [n10 Col 1 ch1 [ Jms| 4

Figure 2
Trace the execution of an i1If statement.
2.4 Using VC++ in Chapter 4

Use the debugger to trace the while loop iIn Section 4.2,
“The while Loop,” as shown in Figure 3.
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#¢ bookexample - Microsoft Visual C++ [break] - Test.cpp ;lglil
FElle Edit View Project Buid Debug Took Window Help
g-tn-5 @0 428 |B Deobug - | o remove(n - BEmRE. 2
b i mo|P ElE e B A R [EES2 4% N,
| iosfwd |

Solution Explorer - bookexample | Start Page | LinkedList.h Tmt.cpp| ostream 4k %
I(Gluba\s] LI |'='-‘mam LI
[F]#include <iostream> "
Lusing namespace std;
Eint main()
{
int count = 0;
Cy= while (count < 100)
{ count = 0x00000003
cout << "Welcome to C++!in";
count++;
}
return 0;
} -
<« | »
N WY | output 2 x|
Debug ;I
'bookexample.exe': Loaded 'C:\WINDOWS\system32\mia
'bookexample.exe': Unloaded 'C:\WINDOWS\system3Zz
'bookexample.exe': Unloaded 'C:‘\WINDCWS\system32—|
'bookexample.exe': Unloaded 'C:\WINDOWS\svstem32 =
d |K1E | J
Autos Locals |@ Watch 1 | @ Call Stack |@ Breakpoints | Command Window | [El Output
| Ready I I | 4
Figure 3

Trace the execution of a loop statement.
2.5 Using VC++ in Chapter 5

You can use the debugger to show the call stack, which is
very effective to help understand function invocation. Let
us use Listing 5.1 to demonstrate function invocation. Set a
breakpoint at line 6. Start debugger, and the debugger
pauses at Line 6. Choose Step into to step into the max
function, as shown in Figure 4. Now In the Message pane, you
will see the arguments are passed to the function.
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#% bookexample - Microsoft Visual C++ [break] - TestMax.cpp
File Edit View Project Buid Debug Tools Window Help
H-a-e d| bR Debug

> | # remove(in

=1o| x|

[ BezmRe- 2

S onomo| P =GR e L ke e [EE|S 2 6% %%,
Solution Explorer - bookexample | Start Page | LinkedList.h | ostream | iosfnd Tthax.cpp| 4k %
I(Globals] LI |'='=‘max LI
[ #include <iostream> -
using namespace std;
L /** Return the max between two numbers */
Clint max(int numl, int num2) {
int result;
if (numl > num?2)
S result = numl;
else
result = num2;
return result;
} -
«| | »
[ Autos R cal stack o x
Name Value |T',rpe — Language —
numil 0x00000005 int m bookexample.exe!max(int nu C++
numz2 000000002 int bookexample.exe!main() Lir C++
result Oxcceeeoce int bookexample.exe!mainCRTS C
kernel32.dI!7c816d4f() b
- ntdll.dil!7c915b4£() -
Autos Locals |@ Watch 1 | i call stack | F®W Breakpoints |D Command Window | Bl output |
| Ready | | | 4
Figure 4

Trace function invocation.

2.6 Using VC++ iIn Chapter 6

You can use the debugger to show the values of all the

elements in an array. Figure 5 shows debugging TestArray.cpp

in Listing 6.1.
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2% bookexample - Microsoft Visual C++ [break] - TestArray.cpp - |EI |i|

Fle Edit View Project Buid Debug Tools Window Help
i -tn-S G 4 B R E | Debug ~ | # remove(in | BE R W »
iruma| =] B Rk [ EE(Z2 6% %%,
Solution Explorer - bookexample | Start Page | LinkedList.h | ostream | iosfwd  TestArray. cpp|

I(Glohals] J I--‘mam LI

{ a

cout << "Enter a number: ";
cin >> numbers[il];

}

// Find the largest
int max = numbers[0];
@ for (int i = 1; i < TOTAL NUMBERS; i++)

{
if (max < numbers([i])
C» max = numbers[i];
}
// Find the occurrence of the largest number -
<| »
= WY | C:i Stack 1 x|
| Mame | Language a
0x0012feb4 > bookexample.exelmain() Lir C++
0x00000003 int bookexample.exe!mainCRTS C
000000004 int kernel32.dIl' 7c816d4f()
0x00000005 int ntdll. dllt 791 5b4f()
0x00000006 int kernel32.dIl' 7c8399f3() -
Autos Locals | & watch 1 | 7 call Stack | &0 Breakpoints |E1 command Window | B Output |
| Ready [ | | 4
Figure 5

You can see the change of values In an array.

2.7 Using VC++ in Chapter 7

You can use the debugger to show the relationship between a
variable and its pointer, as shown in Figure 6.
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2% bookexample - Microsoft Visual C++ [break] - Test.cpp - |EI |i|

Fle Edit View Project Buid Debug Tools Window Help
E@'Evﬁ‘vﬂﬁ|%ﬁ||0ebug v|Wrem0ve(in 4@@5@- >
S T H| g T;EE¢§|FQH|@]v,§EiﬂgE;am
Solution Explorer - bookexample | Start Page | LinkedList.h | ostream | iosfwd Tat.cppl crid.c |

I(Glohals] ﬂ |'='=.main LI

Cl#include <iostream>
Lusing namespace std;

4k X

Fint main()

{
int count = 10;
int *p = &count;

> | *p = *p + 1;
cout << count << endl;
cout << *p << endl;

return 0;
} -
<| | 3

| Autos 1 x || Cal Stack 1 x|
Name Value | Type = | MName | Language -
Zcount Ox0012fed4 int = C» bookexample.exe!main() Lir C++
*p 0x0000000a int bookexample.exe!mainCRTS C
p 0x0012fed4 int * kernel32.dIl!7ca816d4f()
ntdll.dll! 7c915b4f()
- kernel32.dl'7c8399f3() -
ALL0S Locals |@|Watch 1 | 2 call Stack | =] Breakpoints |D Command Window | B output |

| Ready [ | tn9 Colt Ch1 IS

Figure 6

You can see the relationship between variable count and
its pointer variable p.

2.7 Using VC++ 1n Chapter 8

Figure 7 shows tracing recursive execution of the factorial
function.
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% bookexample - Microsoft Visual C++ [break] - ComputeFactorial.cpp

File Edit View Project Buid Debug Tools Window Help

H-ia-cldd| 2R o-«-8-B

» Debug ~ | # remove(in

[ BEmRa-.

(=13

bouomog| % 5= 0E 0 [[Hex| @ - | I T b e E2 | 4% %%,
Solution Explorer - bookexample | Start Page | LinkedList.h | ostream | iosfiwd | crt0.c | ComputeFactorial.cpp 4k x
I(Glnhals] LI |'='=‘factnr|al ﬂ
int n; -
cin >> n;
// Display factorial
cout << "Factorial of " << n << " is " << factorial(n):
return 0;
}
// Return the factorial for a specified index
Flint factorial (int n)
{
) if (n == 0) // Base case
return 1;
else
return n * factorial(n - 1); // Recursive call
} -
<« | 3
| Autos Yl Call stack o x
[ee
n 000000002 int C++

bookexample.exe!factorial(int n=0x00000003) Line 26 + Oxc C++
bookexample.exe!factorial(int n=0x00000004) Line 26 + Oxc C++

bookexample.exe!main() Line 15 + 0x9
bookexample.exe!mainCRTStartup() Line 259 + 0x19
kernel32.dII'7cB16d4f()

kernel32.dII'7c8399f3()

CH++

v
I Autos Locals |@ Watch 1 | _@ Call Stack | ™ Breakpoints |D Command Window | B output |
[ Ready | | | /£

Figure 7

Trace a recursive function invocation.

2.8 Using VC++ in Chapter 9

You can use the debugger to show the contents of an object.
Figure 8 shows debugging TestCircle.java in Listing 9.1.
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2% bookexample - Microsoft Visual C++ [break] - TestCircle.cpp - |EI |i|

Fle Edit View Project Buid Debug Tools Window Help
H-m-E2dE L BRR Debug ~ | # remove(in - RE PR, ¥
PN om S =2tz [Hex| M-, i s [ EE(S 2| 6% %%,

Solution Explorer - bookexample | Start Page | LinkedList.h | ostream | iosfwd | crto.c | TestCircle.cpp |

I(Glohals] ﬂ |'='=.main LI

L}: -

Eint main ()

{
Circle circlel:
Circle circle2(5.0):
cout << "The area of the circle of radius "
<< circlel.radius << "™ is " << circlel.getArea() << endl;
cout << "The area of the circle of radius "
mp} << circle2.radius << " is " << circle2.gethrea() << endl;

// Modify circle radius
circleZ.radius = 100;
cout << "The area of the circle of radius "
<< circle2.radius << " is " << circlel2.getBArea() << endl;

) - -
1| | »

N Y | o Stack 2 x|

Name |Va|ue |T'_.rpe A | Hame | Language -
%irclel {radius=1.000000000000C Circle > bookexample.exe!main{) Lir C++
radius 1.0000000000000000 double bookexample.exe!mainCRTS C
circlel.radius 1.0000000000000000 double kernel32.dIl' 7c816d4f()
ntdll.dllt 7c915b4f()
radius 5.0000000000000000 double kernel32.dIl'7c8399f3()
circle2.radius 5.0000000000000000 double
W -
Autos Locals |ﬁ|‘u’ufatch 1 | T call stack | & Breakpoints | Command Window | B output |
| Ready | | | 4
Figure 8

You can see the change of values iIn an object.

You can use the debugger to demonstrate how arguments are
passed and to see the differences between passing primitive
type values and objects.
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