CIS*2650 Programming II



Winter, 2004

Assignment 4
Due Date: 10am, March 29th , Monday, 2004
Deliverables 


A4.tar 


makefile 

Objectives 


File I/O 


String processing 


Spell checking 


Flesch Readability Index 

Problem Statement 

 In this assignment, you are asked to write a program to spell-check a text file, or calculate the Flesch Readability Index of the text file, or perform both, depending on what command line arguments are entered. Some of the key functionalities are explained below in detail. The demo and useful tips are at the bottom. The total: 35 + 10 bonus 

Spell Checking (15 Marks) 

If the user executes the program as follows:  
magicword -s hello.txt  

The program will conduct spell-checking where "magicword" is the program name, "-s" indicates spell checking, "hello.txt" is the name of the to-be-spell-checked file. Most Linux/Unix systems provide a simple dictionary, usually at directory "/usr/share/dict/words". 
The dictionary file words is a ASCII text file storing a list of words in alphabetical order. Each word occupies one line. To speed up performance, the whole dictionary should be read into memory (stored in linked list or array of strings) before spell checking. 
Words that can not be found in the Linux dictionary should be stored in a file called filename.err (that is, it has same file name as the given file but different extension) along with their line numbers from the original file. The format should look like this: 
Mispelled Words: 


Line #10: ABC, CIS, NOK 


Line #14: Li, lol 


Line #25: NBA, NHL 


... ... 

An ASCII-based file consists of words, numbers and punctuations and only the former need to be spell-checked. To make matters simple, a word is a sequence of letters and/or digits. Words can be categorized as following based on their ingredients: 

• Word with letters only, like "CIS", "study", "Computer". 

• Word with letters and digits, like "CIS2650", "A4", "S03". 

• Word with digit only, like "123" 

In this assignment, the followings are considered as two words, not  one: 

• Word contains punctuation, like "don't", "I've", "ENG-BIO". 

• Read number, like "12.3" 

In conclusion, a word is delimited by white space and/or punctuation. Each word is no more than 40 characters long and there are no more than 400 characters per line. Be careful with the punctuation(s) separating phrases or sentences. 

Important: in order to read a text file properly using fgets, the to-be-checked file MUST end with new line character(s) 

Note that case doesn't matter during spell checking: "Hello", "hello" and "HELLO" are all the same. The program stops when EOF (End Of File) is reached.
Flesch Readability Index (15 Marks) 

If the user executes the program as follows:

magicword -f hello.txt  
The program will calculate the Flesch Readability Index of the given file, where "magicword" is the program name, "-f" indicates calculating the Flesch Readability Index, "hello.txt" is The name of the to-be-spell-checked file. 

The Flesch Readability Index was invented by Flesch as a simple tool to gauge the legibility of a document without linguistic analysis. The algorithm is simple: 
• Count all words in the file. 
A word is delimited by white space, whether or not it is an actual English word. 
• Count all syllables in each word. 
To make this simple, use the following rules: Each group of adjacent vowels (a, e, i, o, u, y) counts as one syllable (for example, the "ea" in "real" contributes one syllable, but the "e..a" in "regal" count as two syllables); Also each word has at least one syllable, even if the previous rules give a count of 0. 
• Count all sentences. 
A sentence is ended by a period, colon, semicolon, question mark, or exclamation mark. To keep it simple, you don't need to consider the size effect of real number (like "12.3"), ellipsis (like "..."), or abbreviation (like "e.g.") 
• The index is computed by:
Index = 206.835 - 84.6 * (# of syllables / # of words) - 1.015 * (# of words / # of sentences)

Rounded to the nearest integer (i.e. 10.4 to 10, 10.5 to 11)
• This index is a number, usually between 0 and 100, indicating how difficult the text is to read. Some examples for random material for various publications are:


Comics 

95 


Consumer ads 
82 


Sports Illustrated 
65 


Time 


57 


New York Times 
39 

• Translated into educational levels, the indices are 91-100 5th grader 


81-90 

6th grader 


71-80 

7th grader 


66-70 

8th grader 


61-65 

9th grader 


51-60 

High school students 


31-50 

College students 


0-30 

College graduate 


Less than 0 
Law school students 

The purpose of the index is to force authors to rewrite their text until the index is high enough. This is achieved by reducing the length of the sentences and by removing long words. 

For example, the sentence:
"The following index was invented by Flesch as a simple tool to estimate the legibility of a document without linguistic analysis." 

can be rewritten as
"Flesch invented an index to check whether a text is easy to read. To compute the index, you need not look at the meaning of the words" 

More details can be found on this web site, or referred to the book by Rudolf Flesch, How to Write Plain English, Barnes & Noble Books, 1979. 

You program should read the given text file, compute the legibility index, and display number of words, number of syllables, number of sentences, the index and the educational level. 
Note that it is ok if your index is a little bit different from the one produced by the demo or your fellow student because the result is heavily depending on how you count the sentences, words and syllables.

Doing Both (5 Marks) 

If the user executes the program, without "-s" or "-f", as follows:  
magicword hello.txt  

• The program will spell-check the given file and calculate its Flesch Readability Index. 

If the user does not execute the program using the properly command line argument(s), an error message should be printed out and the program terminates. 

Surprise me (Maximal 10 bonus marks) 

You are not condemned to any specifics for this question. Use your own creativity and imagination to enrich your program. 

Hand-in Procedure (Important) 

Your assignment should at least consist of  the following files: magicword.c, spellcheck.h (if you have it) and readme.txt. File readme.txt should contain brief descriptions of your program, including: 


What questions you have done 


Explain how to use your program in a nutshell 


If you have answered the bonus question, describe what you did 


Limitation or special features that worth mentioned 


How many hours you spent on this assignment 

 You should archive all relevant files into a tar-ball, A4.tar, by using the tar command on Linux: 

tar -cvf A4.tar magicword.c magicword.h readme.txt

You are also responsible for writing a makefile, which, when executed, will un-archive the tar-ball, compile all C files, and link them  into one executable magicword. Fail to submit the tar file or the makefile subjects to 20% penalty of the total. Not including the readme.txt file also subjects to 10% deduction of the total. More information about the tar command can be found on page 125, Chapter 12.3.3 in the official Redhat Linux manual. 

You must hand in  A4.tar and the makefile through WebCT. Your program will be marked based on style and correctness. Style includes proper indentation, meaningful names and documentation (explanation of the functionality of each function implemented, the meaning of important variables etc). The maximal deduction for lacking or poor style is 30% of the total grade you earn. 

If you develop your program on a different platform (i.e. different system and tool), make sure it is compatible with Redhat Linux 7.3 and gcc, which are used to compile, execute and mark your assignment. An assignment that cannot be compiled or is not submitted properly receives a grade of ZERO. If you have any questions about the hand-in procedure, please ask the TA well before due date.

Piece of Advice 
Attend the lab and start as early as possible. We will discuss file I/O and word retrieving in the lab.

The Demo 

Download the demo here (right click and save link as). Use chmod to change its attribute. Assume Hello.txt is the target file. Enter the following command to execute the program: 

magicword Hello.txt      or     magicword -s Hello.txt    or    magicword -f Hello.txt
Test Cases 

Download these test cases from the web.

Case #1 24 

Case #2 67 

Case #3 78 

Case #4 62 

Retrieve a word 

Use fgets to read one line at a time (you can assume no than 400 characters per line), and then use something similar to GetToken in A2 to retract each word  

Compare without case 

The easiest way (but not efficient) is to convert both words into uppercases (or lowercases) and compare them using strcmp 

Reading from beginning 

You can use fseek or rewind to set the file pointer to the beginning of the file. 









