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Introduction
When we develop a program for some task, generation

of errors is so obvious.

A Programmer needs to find these errors and try to fix
them until the program become error free. This process

Is called debugging.

If you are familiar with an error or exception, it will be

easier for you to debug the program.

In this chapter, we will discuss python errors, exception,

debugging techniques.and python debugger pdb.



What is Debugging?

* Debugging means the process of finding errors, finding
reasons of their occurrence and techniques of their
fixation.

ERRORS and EXCEPTION

 Errors and Exception, both interrupts the Program
Execution.

* Errors and Exception are not same.

« Errors, usually finds out at the time of translation.

 Whereas, Exception generates during program run, due to an
input.



Error

* An error, also known as a bug, is a programming code

that prevents a program from its successful

Interpretation.

e Some errors are less harmful in nature whereas some

are very harmful. Some errors are very difficult to find.

* Errors are of three types —
« Compile Time Error
 Run Time Error

* Logical Error



Compile Time Error
* These errors are basically of 2 types —

« Syntax Error : Violation of formal rules of a programming

language results in syntax error.
For ex-

x=(Xy)

« Semantics Error: Semantics refers to the set of rules which sets the

meaning of statements. A meaningless statement results in semantics

error.

For ex-

y=«<2



Logical Error

« If a program is not showing any compile time error or run time
error but not producing desired output, it may be possible that
program is having a logical error. This error generates

because of wrong analysis by programmer.

For ex-
« To use a variable without an initial value.

« To provide wrong parameters to a function.

These errors are most difficult to find out and handle.



Run Time Error

These errors generates during a program execution and
known as run time errors.

These errors are difficult to find out.

Some run time errors prevents a program from execution
which is known as program crash or abnormal termination of
program.

Most run time errors like infinite loop or wrong value are easy
to detect.

Python is having provision of checkpoints to handle these
errors.

It is important to prevent a program from crashing in case of
run time error. A program should be robust.



Exception

* EXxception is a state when a program terminates abnormally
and it can’t be controlled.

For ex-
« a=10
« b=0
« c=a/b (Mathematical Exception)
Another Ex-
— Inputting wrong account number in an ATM is
an error.
— But receiving less amount than expected is an
Exception.

An exception cause termination of a program.



Exception Handling in Python

 In Python, try and except clauses are used to handle an
exception. The block which has the probability of occurring an
exception, that block is to be written under try clause and the
code to handle the exception is to be written under except
clause. Syntax is as under-

try:
print ("result of 10/5 = ", (10/5))
print ("result of 10/0 = ", (10/0))
except:
print ("Devide by zero error! Denominator must not be zero!")
OUTPUT

result of 10/5 = 2.0
Devide by zero error! Denominator must not be zero!

>>>
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Available Exceptions in Python

|IOError This exception generates due to problem in input or output.

NameError This exception generates due to unavailability of an identifier.

IndexError This exception generates when subscript of a sequence is out of range.

ImportError This exception generates due to failing of import statement.

TypeError This exception generates due to wrong type used with an operator or a
function.

ValueError This exception generates due to wrong argument passed to a function.

ZeroDivisionError  This exception generates when divisor comes to zero.

OverFlowError This exception generates when result of a mathematical calculation exceeds the
limit.

KeyError This exception generates due to non-availability of key in mapping of dictionary.

FOFError This exception generates when end-of-file condition comes without reading

input of a built in function.
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How to debug a program?

An error can also be debugged by correcting the code.
Compile time error can be debugged before program run.
Logical error can be solved by Testing.

Testing is to be used with some sample values to check the

correct behavior of the program.

There are following techniques of debugging-
— To identify the place of Error generation.
— By printing step wise value of Variable.

— By tracing the Program Code.



Detection of origin of an Error

* Look at following code carefully-

a=int (1nput ("Enter a number"))
b="a"

1 range (4) :

print (b**1)

* Following error generates during its translation-

TypeError: unsupported operand type(s) for ** or pow(): 'str' and 'int'

* We need to change the statement to remove this error

a=int (1nput ("Enter a number"))

b=a

i range (4) :

print (b**1)
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OUTPUT

Enter a numberl?2
1

12
144
1728



Printing of stepwise values of Variable

) S;’l‘i% following code carefully - »  Following wrong output generated on its run.
b=1
print (a) 0
print (b) 1
i range (5) : 1 2 4 8 16
=a+b
;rint ((c), end=" ") * We need to print value of each variable
b=c ! at every step to detect the error.
a=p
a=0
l;?‘mt (a) U We can find out
print (b) 0 the problem by
5 range (5) : 1 watching these
c=a+b 1 a= 1Db= 1 values and then
print ((c), end=" ") 27 a = 2 b= 2 can change the
bz; 4 a 4 b 4  code accordingly.
a:
print("a = ",a,end = " ") 8 a= 8 E g 8 e

print ("b = ",b) 16 a = 1
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Printing of stepwise values of Variable

Now we can change the code to get the corrected result.

- « change OUTPUT
a=0

0
b=1
print (a) 1
print (b)
i range (5) : 1 2 3 5 8
c=a+b
print((c), end=" ")
a=b
b=c

corrected
code

Therefore, we can say that debugging means to find the
error and to correct it until program run successfully.
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Tracing of code

* Another technique for removing an error is code
tracing. In this technique, lines are to be executed
one by one and their effect on variables is to be

observed. Debugging tool or debugger tool is
provided in Python for this.

* |n Python3.6.5, to make debugger tool available, click
on debugger o&tion In debug menu.

File Edit 5hell | Debug | Options Window Help

Pythgn Go to File/Line 6
D 6 4 ) :I Stack Viewer
Auto-open Stack Viewer

Tvpe "tJLJj:_J'_‘f_T__LF\:]llL ’
>>2>



Tracing of code

* Then, a box will be opened and a message will come
saying DEBUG ON

Python 3.6.5 Shell

Nind

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 17:C
D64)] on win32

Type "copyright", "credits"™ or "license ()" for mor
>>>

L& Debug Control - o lEN
[DEBUG ON] o
>>> === = ||7 LLLLLL I Globals

LLLLLL

* Then, we will open our program from file menu and
will run it.



Tracing of code

* Then, program environment will be shown like this in
debugger.

i “Python 3.6.5 Shell* e *Python 3.6.5 She
File Edit Shell Debug Options Window Help File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:f59¢c0932b4, Mar 28 2018, 17:01 Python 3.6.5 (v3.6.5:f59¢c0932b4, Mar 28 201
D64)] on win3?2 .
" hen w - " " D64) ] on win32
Type "copyright", "credits" or "license() for more . . .
S Type "copyright", "credits" or "license()"
i Debug Control = =
[DEBUG ON] T — >>> e Debug Control - 8
S5 Go | Step | Over | Out | Quit = s (8] @™ |: DEBUG ON] 6o | - | Over | out | Quit| v Stack [~ Source
= RESTART : ( epyh<module>) Jcal\PrOg: S5 ¥ Locals [ Globals
‘bdb'.run(), line 434: exec(cmd, glebals, locals) _ RE S TART - ( ruﬂ.p)‘:355: TIEL JC
> *_main_'.<module>(), line 1: a=0 = -
. db'.run(), line 434: exec{cmd, globals, locals)
O '__main__".<module> (), line 4: print(b)
1 > 'idlelib.run’ write(), line 355: if self closed:

Locals
_ annotations_ {}
_builtins_ <module ‘builting' (built-in)>
_doc_ None e
_file_ "GN Users\WAKVBBKServer...Python\\\\Python36\\\\er.py' P
_loader__ <class'_frozen_impertlib.Builtinlmporter'> s . .
me Cm self <idlelib.run.PseudoOutputFi..bject at (x0000003A33DA2A58
package_  Mon
_spec_ N

* Now, click on STEP button. All statements will be executed one by one and result
will be display in output. When we will' get wrong value, we can stop the program
there and can correct the code. This process will be continued until program results
in correct desired output.
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