Python Unit 5

Lesson 5
File System Utilities
with OS.PATH.Module Methods
Suggested Readings
14.4 – File names and paths


Python.org “os.path” Module Documentation:


https://docs.python.org/2/library/os.path.html

Online documentation on “os.walk”


http://www.pythoncentral.io/how-to-traverse-a-directory-tree-in-python-guide-to-os-walk/
Some “os.path.module” Methods
· os.path.isfile(path)

= Returns “True” if the path name given is a file.

· os.path.isdir(path)

= Returns “True” if the path name given is a directory

· os.path.abspath(path)

= attaches the full path name to a given file or directory starting from the root directory

· os.path.spilt(pathname)
= Returns pathname as the full path and base name pair.

· os.path.basename(path)
= Returns just the base name part of the split method

· os.path.dirname(path)

= Returns just the full path  part of the split method

· os.path.getsize(name)

= Returns the size of a file or directory in bytes

· os.path.getatime(name)
= Returns the last time the file was accessed (in epoch time)

· os.path.getmtime(name)
= Returns the last time the file was modified (in epoch time)

· os.path.getctime(name)
= Returns the file creation time (in epoch time)

· os.path.exists(path)

= Returns “True” if the path is an valid file or directory.  Much like the os.access() method.
Introduction
The “os.path” module has a bunch of useful methods for working with files and directories and they merit a look.  The intent of these lessons on the file system is not to master these techniques but to open the door to see what is available.  When you will need to do file system work in your programs, these lessons will provide a starting point.
Interpreter Exercise
Open the Python interpreter and find a directory that has some files and subdirectories.  It is helpful if the sub directories also have some files and directories but not too many.  We will not make or destroy any files or directories like we did in the last lesson so hopefully, we won't mess anything up.

Lets find the absolute path name of the current directory.  The current directory is represented by a dot  “.” in the CLI listing on many operating systems; Linux, Windows and Mac included. 

>>> import os

>>> os.path.abspath('.')

'/home/phil/Python/source'
But we could also do a command we learned last lesson for the same result

>>> os.getcwd()
'/home/phil/Python/source'
Oh well, lets see if we can find something more useful.  When looking for stuff in the file system, you might need to find the directories in a file listing. First, list your current directory; Here is my /home directory:

>>> os.listdir() 

['examples.desktop', 'Desktop', 'Public', 'sw-installed.txt', 'sync_to_win.log', '.profile', '.bashrc', 'syncdocs.log', 'Pictures', 'Download', 'ds', 'sync-stick.log', 'sstest_mount.sh', 'Videos', 'syncdocs.sh', 'Documents', 'movies', 'Templates', 'public_html', 'dwhelper', 'ssnet.sh', 'VirtualBox VMs'] 
I know the contents of my /home directory so I'll check if “Desktop” is a directory (which it is).
>>> os.path.isdir('Desktop')

True
.bashrc is the configuration file for my shell command line environment:
>>> os.path.isfile('.bashrc')

True
If you were wondering what the dot at the beginning of the “.bashrc” file name is for, it indicates a hidden file in Linux.  Most GUI file browsers will not show files names that start with a dot. 

.bashrc is a text file like most Linux/UNIX configuration files.  Lets see how big it is:

>>> os.path.getsize('.bashrc')

3637
my .bashrc file is 3637 bytes which means it contains 3637 characters and spaces since it is a text file.  Lets check when the file was created, last accessed and last modified:

>>> create_time = os.path.getctime('.bashrc')

>>> access_time = os.path.getatime('.bashrc')

>>> modify_time = os.path.getmtime('.bashrc')

>>> print('Created:', create_time) 

Created: 1408152912.0 

>>> print('Modified:', modify_time) 

Modified: 1408152912.0 

>>> print('Accessed:', access_time) 

Accessed: 1429019447.0 
Confused by the output?  You are looking at “Epoch” time.  Epoch time is the number of seconds since midnight on January 1st, 1970.  While it might seem like a strange way to time stamp dates, it provides a number in milliseconds that can easily be added to or subtracted from another epoch time stamp to find elapsed time.  To convert an epoch time stamp to a human readable date, import the “time” module and use the ctime method:

>>> import time

>>> time.ctime(create_time) 

'Fri Aug 15 21:35:12 2014' 

>>> time.ctime(access_time) 

'Tue Apr 14 09:50:47 2015' 
Programming Exercises:
Exercise 1 – Write a program that checks a directory listing to find which entries are files and which are subdirectories.  This program should create 2 lists; one of files and another of directories and write the lists to an output file.

Exercise 2 – Write a program that checks a directory listing and reports the name, size and last access time of all files.  

Optional Homework Assignments:  (WARNING – Confusing information below)
The os.walk is a slightly complicated, but very useful utility for looking through or “traversing” a directory and its subdirectories.  The os.walk method creates an iterable generator object that contains a list of the subdirectories and file names in a given directory.  The details of generator objects is a topic beyond the scope of this course (because I don't fully understand them myself). 

os.walk produces a tuple of 3 elements.  We get to tuples in the next unit.  For now, lets just define a tuple as an immutable list.  The first element os os.walk is the directory or subdirectory name, the second element is a list of subdirectories in the directory and the third element is a list of the files in that subdirectory.

Assignment 1 – To dump the entire contents of an os.walk generator, enter and run the following program.  Study the contents and come to class with questions.

import os

cwd = '.' 

for walk_info in os.walk(cwd): 


print(walk_info)
Assignment 2 – Can you explain why os.walk data could not be produced in the interpreter in immediate mode but needed to be run through a FOR loop.
Assignment 3 –  Use os.walk to print a listing of a directory's contents.  Refer to the documentation at the top of this lesson for help.  

