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Debug

• These slides introduce the debugger

• Upon completion: You should be able to use the 
debugger to run and debug your code
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Debug

• Cheap debugger
• Print out intermediate information

• printf(“I reached this point”);

• printf(“foo = %i\n”, foo);

• Break problems into pieces
• foo = a | b << c * d++ - 3 /b % 6;

→

• foo = d++;

• printf(“foo = %i\n”, foo);

• foo = c * d++ ;

• printf(“foo = %i\n”, foo);

• …
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Debug

• Example program
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Debug

• Debugger
• Most C tool chains include a debugger

• Debugger allows
• Stopping execution

• Stepping line – by – line

• Tracking variable values

• Follow execution into and out of functions

Run - Debug
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Debug

Program 
is halted 
at main

Play
Pause
Stop

Arrow points to the 
NEXT 

line to be executed
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Debug

Variables: only those in the current scope
Expressions: user defined
Registers: MSP registers

currently unknown
No memory location 

assigned

Variables in current 
scope
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Debug

Step Into: Step to the next instruction – go into a function
Step Over: Step over a function – but execute it
Step Return: Complete the current element and return

restart the system
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after 1st step – jumps to 1st executable command

declared variables now have whatever 
values happened to be in memory

changes are 
highlighted 
in yellow

These are yellow 
because they used 
to be unknown –
now they have been 
assigned a memory 
location – and hence 
have a garbage value

Step into or step over

Note: the compiler has already allocated 
all variables a spot in memory
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jumps to next executable command

No change → white

step over – so we don’t go into 
setbuf function

Executes the setbuf function
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Debug

jumps to next executable command

No change, a was 
already 2

Step into or step over

Executes the a=2 statement
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Debug

jumps to next executable command

change

Step into or step over

Executes the ac = 2.5 statement
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Debug

jumps to next executable command

Change
Indicates stored value: 115
And character image: ‘s’

Step into or step over

Executes the d = ‘s’ statement
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Debug

jumps to next executable command

Change

Step into or step over

Executes the b = 2 * a statement
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Debug

jumps to next executable command

step over – we do not want to go into the print function

Executes the printf function

Shows the print in the console window
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Debug

jumps to next executable command

Change

Step into or step over

Executes the d = d + 1 statement
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Debug

jumps to next executable command

step over – we do not want to go into the print function

Executes the printf function

Shows the print in the console window
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Debug

It has not moved to the next line of code
It is waiting to complete the scanf (you to enter a value)

step over – we do not want to go into the scanf function

Executes the scanf function
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Debug

jumps to next executable command

Change

Enter the character - k

completes the scanf function

Entered a ‘k’
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jumps to the doublef function

step into – we want to go into the doublef function

Transfers control to the doublef function

Values mean nothing – memory has not 
yet been assigned for these variables

New scope – new variables

Parameter is passed via a register
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Debug

jumps to next executable command

One has garbage
One has the parameter

Step into or step over

Declares and assigns memory 
locations for variables
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Debug

jumps to next executable command

Change

Step into or step over

Executes the multiplication
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jumps to end of the function

Step into or step over

Nothing happens
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Indicates it has not done the 
assignment

Highlights them all because they 
are different than the last screen

Note: c has not changed yet

Step into or step over

Completes the function
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Debug

jumps to next executable command

Only shows c has changed

Step into or step over

Completes the assignment
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Debug

jumps to the doublei function

step into – we want to go into the doublef function

Transfers control to the doublei function

Values mean nothing – memory has not 
yet been assigned for these variables

New scope – new variables

Parameter is passed via a register
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Debug

jumps to next executable command

One has garbage
One has the parameter

Step into or step over

Declares and assigns memory 
locations for variables

Pointer  - arrow
value
value pointed to
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jumps to next executable command

Change

Step into or step over

Executes the multiplication
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Debug

jumps to end of the function

Change

Step into or step over

Executes the assignment
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Debug

jumps to next executable command

Step into or step over

Completes the function – no 
assignment to do

Highlights them all because they 
are different than the last screen

This has actually changed
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Debug
Open the Registers Tab

Scroll down and expand P4

Values in the Port 4 registers
(arbitrary)
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Debug

jumps to next executable command

Step into or step over

Execute P4->DIR |= 0x02

Direction register changes (just bit 1)

Input register changes because bit 1 
is no longer an input
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jumps to next executable command
‘While’ is not executable – it is a construct

Step into or step over

Execute P4->OUT &= ~0x02

No change in output register – bit 1 
was already a 0 (arbitrary)
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jumps to next executable command

For __delay_cycles must do something special

Right click on the next line -> select run to line
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Debug

jumps to next executable command

Execute P4->OUT |= 0x02

output register – bit 1 set to 1 
input matches output

Step into or step over
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Debug

jumps to next executable command

For __delay_cycles must do something special

Right click on the next line -> select run to line
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jumps to beginning of while(1) – infinite loop

Execute P4->OUT &= ~0x02

output register – bit 1 set to 0 
input matches output

Step into or step over
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jumps to next executable command

Nothing happens

Step into or step over
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Additional Things we can do in the debugger
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Executes all the commands up-to but 
not including the line selected

Instead of single stepping
Right click on a line and select run_to
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Executes all the commands up-to but not 
including the line with the breakpoint

Instead of single stepping

Right click on the blue area next to a line and 
select toggle breakpoint

Then hit run

Breakpoint bubble

Right click on the blue area next to a line and select 
toggle breakpoint – to turn it off again
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Would like to stop
when a c is entered
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Executes until the breakpoint is 
encountered – then stops in debug mode

Instead of single stepping

Right click on the blue area next to a line and 
select toggle breakpoint  (a = 7)

Then hit run

Breakpoint bubble

Right click on the blue area next to a line and select 
toggle breakpoint – to turn it off again

Runs through the loop for a and t
Encounters the breakpoint for c


