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ECE 1111: Engineering Computation I
Laboratory No. 3: Basic Shell Programming and File Manipulations
Goal: Demonstrate that you understand basic file input/output (I/O) in shell, how to process command line arguments, and can write simple functions in shell.
Deliverables:
[1] Source Code: Do all your work in this directory:
/data/courses/ece_1111/current/labs/lab_03/<lastname_firstname>
You must comment your code, following the guidelines and templates provided in class. Create directories p01, p02, and p03 for the corresponding parts below. 
[2] Check Off: You will arrange a meeting with your TA during the lab session. The TA will ask you to make a small modification to your print statement, compile and run your program, and manipulate the output file using command line tools.
Description:
1. (p01) Simple File I/O
Create a Python program that does the following:
p01.sh <filename1>
This program should read the contents of filename1 and print those contents to stdout with any extra linefeeds. It should function similar to the Unix command “cat”. Your program should be a script written in the bash programming language that opens a text file, reads the file line by line, and prints each line to the terminal (stdout). It must handle files with special characters such as punctuation, parentheses, etc.
2. (p02) Matrix Addition in Shell (Not So Much Fun!)
Create a program that reads two matrices from files, and prints the sum of the two matrices in a user-friendly way:
p02.sh filename1 filename2
This should add the matrices stored in filename1 and filename2 and display the result.
For example, let’s assume filename1 contains:
1 0 0
0 1 0
0 0 1
and filename2 contains:
0 0 1
1 0 1
1 0 0
The output of your program should be:
1 0 1
1 1 1
1 0 1
This is not trivial to do in shell. The matrix addition should be done using a bash function called mymatrixadd that takes the data from the first and second file as arguments and returns the sum of the matrices as a return value.
You will have to put some thought into how to represent a matrix in shell. This is obviously not so easy, and this is why we prefer to write such programs in Python or C/C++.
3. (p03) Scripting Using Emacs
Demonstrate to your grader that you can do the following:
(a) Generate a list of the files in /data/courses/ece_1111/resources/data/files that end in “.txt” to a file using find. Make sure it is sorted in lexical order.
(b) Generate a new version of this file that has 5-digit zero-padded numbers at the beginning of each line.
(c) Open this file in emacs. Split your window into two sections. Create a macro that converts each line in the top buffer to a Unix command something like this:
cp /data/courses/ece_1111/resources/data/files/a/zz/joe.txt ./f_12345.txt
in the bottom buffer. Add the shell shebang at the top of the file. Give the file executable permission.
(d) Shorten the file to the first 11 lines using the Unix head command:
head -10 ‘input_filename’ > ‘output_filename’
where the input filename corresponds to the script you created in emacs, and the output filename is p03.sh.
Run this script in your /p03 directory and demonstrate that it produced the correct output.
Emacs macros can be a very powerful tool for big data manipulation. You can do amazing things by creating macros that combine and manipulate multiple information streams.
[bookmark: end_of_document]Summary:
This assignment introduces you to some basic shell programming concepts such as command line processing, file I/O, loops and program structure. We will build on these concepts to write programs that process real-world data.
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