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ECE 1111: Engineering Computation I
Laboratory No. 8: Loops and Conditionals
Goals: Loops and conditionals play an important part of program structure and control flow. In this lab, we will review the essentials of loops.
Deliverables:
[1] Source Code: three programs that perform the tasks below.
[2] Check Off: Demonstrate that your programs run successfully and explain their design.
Description:
Review this Stackoverflow thread:
https://stackoverflow.com/questions/33792754/in-c-on-linux-how-would-you-implement-cp
to understand how to implement an efficient version of the cp command. In a subdirectory p01, write a modified version of the cp command that copies one file to another. Your user interface should be:
mycp in_file out_file blocksize
Blocksize should be an integer. Your program should work for any value of blocksize, even if blocksize is greater than the original file size. You must use binary file I/O (e.g., fread, fwrite).
Next, in a directory p02, modify mycp so that it sorts each block of data that you read in numeric order. Sort the buffer based on the decimal value of each character. Test this code by creating a file with the sequence “fedcba” and demonstrating that the result is “abcdef”.
Finally, in a directory p03, create a version of p02 that sorts the data using a case-insensitive sort. This means a file containing “fedCBa” should result in a file containing “aBCdef”.
Using the Unix time command, compare the run-times for these three programs on this file:
/data/courses/ece_1111/resources/big_data/test_00.dat
Find the optimal value of the blocksize parameter by minimizing the execution time.
Compare the execution times for compilation using four options: (1) no optimization, (2) no optimization and debug (“-g”), (3) optimization (“-O”) and (4) optimization and debug (“-g -O”). Produce a table in a plain text file that contains run-times for these 12 conditions on the above file.
Justify your results. Does compilation with the debug flag slow down the execution of your program?
Summary:
In this lab, you are exploring how to write efficient C code using loops, conditionals and library functions. The C compiler is very good at optimizing loops. C library functions are implemented very efficiently.
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