Python Unit 5

Lesson 1
Reading Files
Suggested Readings

9.1 – Reading word lists



14.1 – Persistence

Introduction
This unit is all about reading from, and writing to text files.  This lesson will focus only on reading and processing files while lesson 2 will jump into writing them.  This lesson will cover two things:


1. Obtaining working test files

2. Opening and reading files.

After we cover these 2 things, you will apply all the skills you've obtained in the course up to this point and use them to write a bunch of programming exercises.  This lesson closely follows chapter 9 in the text, Think Python, by Allen Downey.  Let's get to work.

Getting the Work Files for this Lesson
Unit 5 works with text files; reading, writing and creating them.  This lesson has a lot of exercises where you will work on data from files in the same way you have used string and list data.  The difference is that with files, you can work with larger data sets and your results can be saved. 

So you can have a little more fun, the author of “Think Python” has found a set of text files that contain large sets of English words.  Many of this lesson's exercises will play with these lists. To download them go to “Grady Ward's Moby” project at:


http://icon.shef.ac.uk/Moby/mwords.html

or

http://icon.shef.ac.uk/Moby/

This page has a listing and description of word files offered for download.  It's hard to find, but the link  for the file download is at the bottom of the page in the sentence “This project is available here [4.0MB].”  The Download contains all the files in “tar.z” format.  In Linux use the unzip utility to extract the files and in Windows you will need a file archive program like PowerArchiver, 7-zip, WinZip or RAR-Archive (the first 2 are freeware).  The files are also available during class time if you have trouble downloading and unzipping them.  We will be using is the file that contains the 113,809 words officially permitted for use in Scrabble and crossword puzzles. Rename this file “words.txt” and move it to your Python directory in order to use it.  
Interpreter Exercise: Reading files
Now that we have our files, lets read them.  Make sure  you have a copy of the file “113809of.fic” in the same directory as your python program files.  If you want to have the file in a different directory,  you will need to know how to use a path reference to access the file in your program code.  It might be helpful to change the file's name to something simpler like words.txt which is what I have done for the example below. This interpreter exercise is presented in the text, Think Python, Chapter 9, Section 1.  Please read that section.  If it is completely clear, then you can skip this exercise and start working on the programming exercises.  Don't be afraid to take the time to walk through this interpreter exercise.  It's always good to do a hands-on review.

First, start the Python interpreter and enter the following line of code:

>>> fin = open('words.txt')
Explanation: 
This line assumes the “words.txt” file is in the same directory as your program file.  Fin is a variable name that, according to the text, is a common name for an input file.  By assigning “fin” to the open command, it is now a file pointer and represents the file, much like a string or list structure. You can now access the file with some built-in Python file methods.  Enter the following 2 lines:

>>> fin

<_io.TextIOWrapper name='words.txt' mode='r' encoding='UTF-8'> 

>>> fin.readline()

'aa\n'
Another Explanation:
entering the variable name (fin) returns information about the file pointer.  io.TextIOWrapper is the code in the Python “io” module that handles files and it is handling your file, words.txt. Mode='r' means that the file is in “read only” mode and you cannot write to it.  Encoding='UTF-8' means that the file is recognized as an English unicode text file.

The “fin.readline() command reads one line from the file.  It seems that “aa” is a legal word to use in Scrabble and the first line of the words.txt file.  The “\n” represents the new line character that you would not see if you opened the file in a text editor program like “Notepad”.  The “\n”, new line character is considered white space and can be stripped away with the strip() method we learned in lesson 4-3 on strings.  Try this:


>>> line = fin.readline()


>>> line.strip()


'aah'
That's right aah is a real word and I hope you are taking notes for your next game of Scrabble.  Now enter this Python statement to print the next line in the file:


>>> fin.readline().strip() 


'aahed' 
Yes, you can apply the strip() method to the readline() method which has been applied to the file object named “fin.”  While this code works , it's as confusing as the explanation in the previous sentence.  It is better to write code that is easy to read and understand.  It's not a good idea to create complicated complex program statements like the one above. Simplicity and readability rule the day.

While readline() is helpful for going through a file in the interpreter, you would not use it in a program.  As we said earlier, files are considered iterable sequences, just like strings and lists.  In a program the best way to move through a file line by line is with a FOR loop.  

Quiz
What does the following chunk of code do? Can you explain what every statement does as well as program flow?  Can you make a flow chart of this program?  To check your answer write this program and run it (don't just copy and paste it).

fin = open('words.txt') 

count = 0 

for line in fin: 


count += 1 

print(count)
Programming Exercises:
For the programming exercises below,  use the 113809of.fic file you downloaded from the Moby Project.  You may change the name if you wish.  It is always a good idea to give text files the “.txt” file name extension.  

· count words with more than 20 characters

· Exercise 9.2 – Write a function that counts words with no e and calculates the percentage of words with no 'e' in the word file

· Exercise 9.3 – forbidden letters – write a  function that to prompt the user to enter a string of forbidden letters and then print the number of words that don’t contain any of them. Can you find a combination of 5 forbidden letters that excludes the smallest number of words? 

· Exercise 9.6 – Abecedarian - Write a function called is_abecedarian that returns True if the letters in a word appear in alphabetical order (double letters are ok). How many abecedarian words are there? 

· Exercise 9.7 – Give me a word with three consecutive double letters. I’ll give you a couple of words that almost qualify, but don’t. For example, the word committee, c-o-m-m-i-t-t-e-e. It would be great except for the ‘i’ that sneaks in there. Or Mississippi: M-i-s-s-i-s-s-i- p-p-i. If you could take out those i’s it would work. But there is a word that has three consecutive pairs of letters and to the best of my knowledge this may be the only word.  Of course there are probably 500 more but I can only think of one. What is the word? 


