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Lecture 20: Overview

• Exception Handling
– Introduction
– Raising exceptions

• r ai se statement
• asser t statement

• Python exception classes

– Catching and handling exceptions
• t r y - except statement

– Creating user-defined exceptions
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Exception Handling

• Introduction
– Exception handling is required in situations where some 

code detects an error condition and is unable to handle it
• an exception is raised or thrown

– Exceptions may be caught and handled by exception 
handlers to take appropriate actions

• an exception is caught and handled

– Any exception that is not caught and handled will terminate 
the program execution with an error message

• Abort with error message is the default exception handler

• Examples
– Invalid arguments to arithmetic operations

• Division by zero, square root of negative numbers, ...

– Input/Output errors, file read/write error, disk full, ...
– etc. etc.
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Exception Handling

• Raising Exceptions
– Implicit exceptions raised by built-in functions

• Built-in operators and functions can raise exceptions

– Explicit exceptions raised by programmer
• r ai se statement

– Syntax:
» r ai se ExceptionClass, ExceptionArgument

» ExceptionClass is predefined or user-defined
» ExceptionArgument is optional

– Example:
def  Set Mi nut e( sel f ,  mi nut e=0) :

" " " set s t he mi nut e of  a t i me obj ect " " "
i f  ( 0 <= mi nut e <= 59) :

sel f . mi nut e = mi nut e
el se:

r ai se Val ueEr r or ,  " Mi nut e val ue out  of  r ange 0- 59"
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Exception Handling

• Raising Exceptions
– Assertions

• asser t statement
– Syntax:

» asser t Test, ErrorMessage
» Test is a condition that is expected to evaluate to true;

if it evaluates to false, an assertion is raised
» ErrorMessage is optional

– Example:

– Assertions are debugging statements
» executed only if __debug__ is true
» ignored if optimization (-o) is turned on

def  Ci r c l eAr ea( r adi us) :
" " “ comput es t he ar ea of  a c i r c l e" " "
asser t  r adi us >= 0,  " Expect ed non- negat i ve r adi us! "
r et ur n 3. 14159 *  r adi us *  r adi us
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Exception Handling

• Python Exception Classes (part 1/2)
– Exception Exception base class

• StandardError Error base class
– ArithmeticError Arithmetic exceptions

» FloatingPointError Failure of floating-point operation
» OverflowError Arithmetic overflow
» ZeroDivisionError Division or modulus by zero

– AssertionError asser t statement failure
– AttributeError Invalid class/object attribute
– EnvironmentError External errors

» IOError Input/output error
» OSError Operating system error

– EOFError End-of-file reached
– ImportError i mpor t statement failure
– KeyboardInterrupt CTRL-C!
– LookupError Indexing and key errors

» IndexError Index out of range
» KeyError Non-existing dictionary key

– ...
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Exception Handling

• Python Exception Classes (part 2/2)
– Exception

• StandardError Error base class
– ...
– MemoryError Out of memory
– NameError Unknown identifier
– RuntimeError Generic error
– SyntaxError Parsing error
– SystemError Error in the interpreter
– SystemExit generated by sys. exi t ( )
– TypeError Invalid type for operation
– ValueError Invalid value

• Warning Warning base class
– UserWarning Default warning
– DeprecationWarning Deprecated feature
– SyntaxWarning Dubious syntactic feature
– FutureWarning Language feature change
– RuntimeWarning Dubious runtime feature
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Exception Handling

• Catching and Handling Exceptions
– t r y - except statement

• Syntax:
– t r y:

# do somet hi ng
except ExceptionClass, ExceptionArgument:

# handl e t he except i on
except  . . .

# handl e mor e except i ons
el se:

# do t hi s i f  no except i on occur r ed

– multiple except clauses are allowed

– one optional el se clause is allowed

– ExceptionClass is predefined or user-defined
– ExceptionArgument is optional
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Exception Handling

• Catching and Handling Exceptions
– t r y - except statement

• Example:
t r y:

# i nput
r adi us = i nt ( r aw_i nput ( “ Ent er t he r adi us:  " ) )
# comput e
ar ea = Ci r c l eAr ea( r adi us)
# out put
pr i nt  " The c i r c l e ar ea i s" ,  ar ea

except  Asser t i onEr r or ,  message:
pr i nt  message

except  Val ueEr r or ,  message:
pr i nt  " I nval i d val ue: " ,  message

except  Keyboar dI nt er r upt :
pr i nt  " CTRL- C! "

except  EOFEr r or :
pr i nt  " End- of - f i l e er r or !  No i nput  gi ven! "
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Exception Handling

• Creating User-defined Exceptions
– Class Exception can be extended by inheritance

• Example:
f r om except i ons i mpor t  Except i on

cl ass Radi usEr r or ( Except i on) :
def  __i ni t __( sel f ,  message) :

sel f . message = message

def  Ci r c l eAr ea( r adi us) :
" " " comput es t he ar ea of  a c i r c l e" " "
i f  r adi us < 0:

r ai se Radi usEr r or ,  " Expect ed non- negat i ve r adi us! "
r et ur n 3. 14159 *  r adi us *  r adi us

t r y:
r adi us = i nt ( r aw_i nput ( " Pl ease ent er  t he r adi us:  " ) )
ar ea = Ci r c l eAr ea( r adi us)
pr i nt  " The ci r c l e ar ea i s" ,  ar ea

except  Radi usEr r or ,  Er r or Obj ect :
pr i nt  " Radi us er r or : " ,  Er r or Obj ect . message


