Modules and scoping
rules

Chapter 10
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This

« Defining a module

Chapter‘ « Writing a first module

covers « Using the import statement

« Modifying the module search path

« Making names private in modules

« Importing standard library and third-party modules

« Understanding Python scoping rules and
namespaces
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What 1s a

module? - A module is a file containing code.

« It defines a group of Python functions
or other objects, and the name of the
module is derived from the name of the
file.
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A first module

« Create a text file called mymath.py, and in that text
file, enter the Python code in listing 10.1.

1 """mymath - our example math module™""
2 pl = 3.14159
3 def area(r):
4 """area(r): return the area of a circle with radius r."""
5 global pi
6 return(pi * r * r)
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To use the module

import mymath

« Import the module

 Start using the module print(mymath.pi)

from mymath import pi

-~ O v b W N 1

print(pi)
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« A module is a file defining Python objects.

 If the name of the module file is modulename.py,
the Python name of the module is modulename.

Modules « You can bring a module named modulename into
use with the import modulename statement. After
this statement is executed, objects defined in the
module can be accessed as
modulename.objectname.

« Specific names from a module can be brought
directly into your program by using the from
modulename import objectname statement. This
statement makes objectname accessible to your
program without your needing to prepend it with
modulename, and it’s useful for bringing in names
that are often used.
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Where to
place your

own « Place your modules in one of the directories that
Python normally searches for modules.
modules - Place all the modules used by a Python program in

the same directory as the program.

« Create a directory (or directories) to hold your
modules, and modify the sys.path variable so that
it includes this new directory (or directories).
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Private names in modules

- The exception is that identifiers in the module 1 """modtest: our test module"""
beginning with an underscore can’t be 2 def f(x):
imported with from module import *. 3 return x
« By starting all internal names (that is, names g des +
that shouldn’t be accessed outside the module) ef _e(x):
with an underscore, you can ensure that from ° return x
module import * brings in only those names /
that the user will want to access. 2 ab= 42
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Libra ry » After you've installed Python, all the functionality in
and third- these library modules is available to you.

« All that's needed is to import the appropriate
pd r‘ty modules, functions, classes, and so forth explicitly,
before you use them.
modules

« Available third-party modules and links to them are
identified in the Python Package Index (pyPI),
which will be discussed in chapter 19.

« You need to download these modules and install
them in a directory in your module search path to
make them available for import into your
programs.
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Python scoping rules and

namespaces
- A namespace in Python is a mapping from identifiers to Bt

objects—that is, how Python keeps track of what ~ L°F —N\

variables and identifiers are active and what they point it

to.
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Create a module
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Summary

« Python modules allow you to put related code and
objects into a file.

« Using modules also helps prevent conflicting
variable names, because imported

« objects are normally named in association with
their module.
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