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Debugger

« What is a debugger?
A tool for programmer to

Trace the execution path of a program

Step through the code line by line and investigate the value of
variables at each step

* When you need a debugger?

When a program does not act as the programmer expected, the
debugger can help to find out the logical bug




Outlines

* In this tutorial you will learn how to

1. Trace a program
2. Display the value of variable

* Finish the exercise 1, 2 and 3




Tutorial Exercise

* Debug a sample program (debugl.cpp)
* Steps:
Create a new project in visual studio

Download the debugl.cpp from backboard and save it to the
project folder

In visual studio, add an existing item to the project




Create a new project

© Solution 'debuqgger’ (1 project)
F.:l debugger
/ijl Extsmal Dependencies
H..der Files
Resource
Files Source
Files




Download the sample program

D Tutorial 6 Debugger =
Awailability: ltem is not available.

Aftached Files: [§j.debugl.cop (0.1 KB) [§.debuq2.cop (0.244 KB) [ nested-for.cpp (0.288 KB) [(j_sumArray.cpp (0.229 KB)
[jcToF.cpp (0.312 KB)

? !} | ..« joe » MyDocuments » Visual Studio 2010 » Projects » debugger - || Search debugger }J

o —

Organize = Mew folder

i Date medified Type
B Desktop
4 Libraries
@ Documents
JF Music
[ Pictures
E Videos
#d) Homegroup
B joe
il Computer
?' Metwork
@ Control Panel
& Recycle Bin
L 2012-05-16

A0 A0 A0

Mo iterns match your search.

-

File name:  debugllepp

Save as type: ’C++ Source

'~ Hide Folders




Add the sample program to

the
project

Fi Edit View Project Build Debug Team Data Tools Test Window

Help

Pl e S e | K S 9 - - BB B [Debug

-] win32

-| ‘ % |_ca|loc_dbg

- G E e BB -

Output

Show ocutput from:

Selution Explorer
Bl&
IQ Selution 'debugger’ (1 praject)
4 [7] debugger
{5 External Dependencies
[ Header Files
[ Resource Files

Add 2 New Item..

Cut Ctrl+X New Filter
Copy Ctr+C Class...
Paste Ctrl+V Resource...
Delete Del

Rename F2

Properties

Class Wizard... Ctrl+Shift+X 2 Existing kem...

Ctrl+5hift+A
Shift+Alt+A




Set a breakpoint

Make sure the project is in
debug mode

Click here to
File Edit Niew Project Build Debug Team Data Toolg o
add a PGS dd % an9-0-2-B || | colloc_dbg M e e
IOk eEFEE22 (0808 &b e

breakpoint at — Solution Explore
Iine 5 (Global Scope) S E&
#include<iostream> G Selution 'debugger’ (1 project)
. a m debugger
using namespace Std; I E] External Dependencies
=void main(){

[C3 Header Files
[ Resource Files

int X; 4 |5 SourceFiles
o X=3; | ¢ debugl.cpp
cin >>x;

cout << x;

Qutput

§hawou‘lpulflom|Debug '|| I{‘jj |\QE'$|§X|
The program '[1688] debugger.exe: Natiwve' has exited with code 8 (Bx@8).




Steps to invoke the debugger

» Rebuild the solution
Build -> Rebuild Solution (Ctrl + Alt + F7)

- Start the debugger
Debug -> Start Debugging (F5)

» The program execution should stop at the line “x=3"




Execution stop at x=3

debugger (Debugging) - Microsoft Visual Studi

File Edit View Project Build Debug Team Data Tools Test Window Help

;ﬂ'l_]'ﬁlgﬁ|ﬁ %Jﬂﬂq - 'E'@| P |Debug

-| | win32 M =

P B ar IR S 22003 B3P 0 aals == He %

! Process: |[1356] debugger.exe

@ | @ -
-| Thread: | [2916] Main Thread R A
Solution Explorer ~ I X} debugl.cpp X

Pl EL s

[z Solution 'debugger’ (1 prc #include<iostream>
4 g‘:ﬂ debugger

b (g8 External Dependen using namespace std;
[C3 Header Files

=void main
[ Resource Files ) {){
a |55 SourceFiles int X;

[G+] debuglepp| RO

(Global Scope)

X=3;
cin »> x;
cout << x;

MName

debugger.exelmain() Line5
debugger.exe!_tmainCRTStartup() Line 555 + 019 bytes
debugger.exe!lmainCRTStartup() Line 371
kernel32.d1176ff339a(0)

[Frames below may be incorrect and/or missing, no symbols loaded for kernel32.dII]
ntdILdill77b49ef2()

ntdll.dlll77b49ec5()

B Output r;:j Call Stack LRSI RIS




Step through a program

 Step over (F10):
execute the current statement and stop at the next statement.

If the current statement is a function call, the function will be
called.

- Step Into (F11):

If the current statement is a function call, go inside the function
body and stop at the first statement.

- Step out (Shift+F11):

Finish the execution of current function and stop at the point
where the function is called.




Step over, Step into, Step out on
toolbar

o2 debugger (Debugging) - Microsoft Visual Studio
Eile Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

Pl S ol | &SRB 9 - -S| B Debug Win32
IO fFlEE =2 |08 @@ 600 0 1 @
~| Thread: |[12320] Main Thread

| (5 | font.fontVertices

""a? Stack Frame:

: Process: |[1CI-'132] debugger.exe ebugger.exelmain(} Line5

debugl.cpp

(Global Scope)
1 #include<iostream>
using namespace std;
=void main(){
int x;
| X=3,
cin >>x;
cout << x;

¥
00~ U W N




Summary of short-cut key

Key Function

Ctrl+alt+F7 Rebuild the solution

F5 Start debugging

Ctrl+F5 Start without debugging
Shift+F5 Stop debugging

F10 Step over

F11 Step into

Shift + F11 Step out




Exercise 1

* Download the debug?2.cp
* Use step over, step into and step out to trace the program




Display the value of a variable

* Value of variable can be found in

Auto :display related variables (selected by VS)
Local :display local variable only

Watch1..N : display user selected variable

0 debugger (Debugging) - Microsoft Visual Studio

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help
gl S| % B9 - - S-E b [Debug Win32 | 2 [fontfontVertices B r
0 b A I —2|0PFeaaaA [P0 a 0> Qe 4R,
i Process: | [10432] debugger.exe -| W W StackFrame: | debugger.exelmaing Line6 -] <

-| Thread: |[12320] Main Thread

debugl.cpp X

(Global Scope) [ % mainQ
1 #include<iostream>

[d Solution ‘debugger’ (1 proj

b«

. . 4 [7] debugger

2 using namespace std; " 2 External Dependend

3 =void main(){ [ Header Files

a intx: g [ Resource Files

’ 4 [ Source Files

@ E x=3; &) debugl.cpp
v 6 cin>>x;

7 cout << x;

8 |}

- E [UEI O 52 Autos BA Locals

100% ~ 4 »
Watch 1 BEES output

*debugger.exe' : Loaded ' \work\Teaching \Send 2411\ 08 M2t -
*debugger.exe’ : L Trdons\SysUONG4ntdl] 411", Cannot
shugeermete - Loaded 'C:Windons\SyslON64 \kernel 32.411° , Canr _
“dehugger.exe’ : Loaded *C:Windows\SysNON64 EernelBase.d11'
“debugger exe’ s Loaded *C:Windows\SystOW64 rsvepl004 211", Sy
“debugger.exe’ : Loaded CxWindows\SysON64 rsver100A.A11", Sy

| | Name Value Type -

N Rl ——
3] Solution.

JPRE Y B Autos B Locals M Call Stack MW Breakpoi.. P Comma.. & Immedi

L S T—




If you can’t find the watch
windows....

* Watch, Autos and locals window can be found at “Debug”-
>"Windows”

@@ debugger (Debugging) - Microsoft Visual Studio EI
File Edit View Project Build | Debug | Team Data Tools Architecture Test Analyze Window Help
RN BRI ) | & 2 Windows * | @ Breakpoints Alt+F9 - | f@ ;
P B A TR | | — B Continue F5 E  Output |
i Process: |[10432] debugger.exe | U/ Eresk Al Ctri+Alt+Break | [3}  Parallel Tasks Ctrl+Shift+D, K -2
@ Stop Debuggin Shift+F5 - i
_m P gging . ,\-_QL‘J Parallel Stacks Ctrl+Shift+D, 5 iew - debu,., ¥ I X
B Start Performance Analysis Alt+F2 Watch v | =
atc| Bl Watch1 Chrl+ Alt+W, 1
(Global Scope) Detach Al
- - ac Autos Crl+ Alt+V, A El Watch2 Chrl+ Alt+W, 2
1 #include<iost Terminate All ’
> using names _ & Locals Alt+4 &l Watch3 Ctrl+ Alt+W, 3
: g ! F & Restart Ctrl+Shift+F5 5] e Chrle Alte] £ Watcha Ctrle Alt= W, 4
3 elvoid main(){ | & Apply Code Changes Alt+F10 @ Call Stack P
° 41 intx; B oot El Threads Ctrl+ Alt+H
=3 Exceptions... Ctrl+Alt+E
5 x=3; e A & Modules Ctrls Alt+U
/ 6 cin >> X; °z Step Into A1 EE IntelliTrace Events
7 cout<< x; | b= Step Over A &1 IntelliTrace Calls
= -
8 |} = e el @ Processes Crl+ Shift+ Alt+ P
&d  QuickWatch... Shift+F9 Memory »
1002 4 Toggle Breakpoint F9 & Disassembly Alt+8
New Brskpein | & Regites ates
Show output from: | Debug 49 Delete All Breakpoints Ctrl+Shift+F9 m
‘debugger exe': Loaded 'D:'wop O Disable All Breakpoints huggerdebugger Wlebug debugger exe » llJtF”Jt
‘debugger exe' : Loaded 'C:WI1 X file
'debugger.exe': Loaded 'C:W1 IntelliTrace P PR file
‘debugger exe' : Loaded 'C:\W% Clear All DataTips e PIE file
‘debugger exe' : Loaded 'C:WI1 _
‘debugger exe': Loaded 'C:WWi Export DataTips ... ! dEhugE
Import DataTips ... ,
Save Dump As... - dEhugE
R Sol.. I Tea.. 1
Options and Settings... '.-g Sol. W Ten lﬂ.EhLl.gg
=N
| debug;




Add a variable to Watch

Enter the variable in watch1 window to display a particular
variable

e debugger (Debugging) - Microsoft Visual Studio EI-

File Edit View Project Build Debug Team Data Tools Architecture Test Apalyze Window Help
-GS | % a9 - -&-5 b [Debug Win32 | [# |fontfontvertices e
é-wek‘nmf 2208 E MBI QA]P 0 aa|>=Es G0 %[F
Procss: |[lﬂ432] debugger.exe '| Thread: |[lBZCI] Main Thread '| Y \‘f Stack Frame: |debugger.exe!ma|n0 Lined

ALl

o Vi

Resource View - debu... ¥ & X
I ?i debugger

debugl.cpp >

{Global Scope) ~| % mainQ
1 #include<iostream>
2 using namespace std;
3 =void main(){

4 intx;
@ 5 X=3;
v 6 cin >>x;
7 cout << x;
8 |}
100% =~ ¢
Watch 1 M Output C
| Name | Value | Type = “
@ x 3 int ‘debugger .exe' s Loaded 'D:'workiTeaching®12-13% »

2

‘debugger exe’ : Loaded '
‘debugger .exe’ @ Loaded 'C:Windows'SysWOWEd\ker
‘debugger exe': Loaded 'C:Windows'SwsWOW6d\Eer

Sl indows WBywaWONGd ntd

‘debugger .exe' : Loaded 'C:Windows'3ysWOW6d sy
‘debugger .exe' s Loaded 'C:Windows'SywsWOWEd \mew

]




Exercise 2

« Download the program cToF.cpp

* The program accepts a real number in Fahrenheit (F) and
output the temperature in Celsius©, where C=(F-32)*5/9.

» Compile and execute the program.

* Type 100 as the input

* Notice that the output of the program is not correct and the
program contains logical errors.

» Try to locate and debug the program using the VS debugger
» Hint: what is the value of 5/9?




Exercise 3

* Download nested-for.cpp and run inside a debugger to trace
the execution of the program




Exercise 4

* Do this question after you have learnt the topic on arrays

* Download sumArray.c, correct the logical errors in the
program with the use of the debugger




