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ECE 1111: Engineering Computation I
Homework No. 8: Formatted and Binary I/O
Goal: Demonstrate that you can read parameters from a file, configure an algorithm, and then use the algorithm to generate binary data. 
Description: Submit your deliverables into the directories p01 and p02:
/data/courses/ece_1111/current/homework/hw_08/lastname_firstname/*
1. (/p01) Write a C program in which you generate a signal that is a sum of sinewaves plus noise. The program should have an interface that supports the following:
p01.exe -p params.txt signal.raw
p01.exe signal.raw -p params.txt
p01.exe --help -p params.txt signal.raw 
p01.exe signal.raw --help -p params.txt 
The first two generate a binary file, signal.raw, containing 16-bit signed short integers. The second two print out a help message that looks like this (but is adapted to this assignment):
The help message must be stored in an external file named p01.help – it should not be hardcoded into your program. The “--help” option should be allowed anywhere in the command line, and when specified, produces the help message. The help message should describe the options and examples available in your program (don’t simply use the example above as is).name: nedc_edf_print_signal
synopsis: nedc_edf_print_signal [options] file(s)
descr: prints the signal values for an EDF file

options:
 -m, --max_amplitude_value: display a warning message if a channel's
                            maximum doesn't exceed this value [10]
     --num_channels: the number of channels to display [-1=all]
 -n, --num_samples: number of samples to be displayed [10]
     --start_channel: the index of the first channel to be displayed [0]
 -s, --start_sample: the index of the first sample to be displayed [0]

arguments:
 file(s): individual EDF files or lists of EDF files

examples: 

 nedc_edf_print_signal --start_ch 3 --num_ch 3 -s 5 -n 200 file1.edf

  prints the signal from channel no. 3 to channel 5 starting
  with sample no. 5, displaying 200 samples per channel

 nedc_edf_print_signal file1.edf file2.list file3.edf

  prints the value of the channel 0 of the signal in each file.

The parameter file should allow users to specify the number of sinewaves to be generated and summed, as well as the noise level. The noise signal will be generated using a uniform random number generator that outputs values in the range .
An example of a parameter file is shown on the next page. The file format should be very flexible. Signal and noise elements can be specified in any order. There can be any number of them. The program should read these values and adjust its memory accordingly (e.g., you should be able to specify an unlimited number of signal elements).
Use the “od -s” command to print the short integer values in your file. Verify those values using Excel or some other rapid prototyping tool.# File: params.txt
#
# This is an example of the parameter file required for this homework assignment.
# It should allow the parameters to be entered in any order. For the example below,
# you are adding three sinewaves together and adding a noise signal to it. 
#

# specify the sample frequency in Hz
#
sample_frequency = 8000.0 Hz

# specify the duration in seconds
#
duration = 10.0 secs

# specify the first sinewave
#
signal: [amplitude, frequency] = 1000.0, 100.0

# specify the noise
#
noise: [amplitude] = 100.0

# specify the second sinewave
#
signal: [amplitude, frequency] = 2000.0, 200.0

# specify the third sinewave
#
signal: [amplitude, frequency] = 500.0, 300.0


2. (/p02) Write a program that reads your binary file containing signal data  points at a time and compute the magnitude spectrum following what you did in lab no. 5. In a separate pdf document named p02.pdf, explain why your output makes sense. Use your p01 program to generate a few simple signals and then use p02 to compute the frequency response. Describe why the frequency response makes sense.
Summary: The material covered in this lab is something you will cover more extensively in the Signals course and follow-on courses in digital signal processing. The main goal of this lab is to introduce you to the task of writing programs that can be configured from a parameter file, rather than being hardcoded, and can generate useful data to external files.
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