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ECE 1111: Engineering Computation I
Laboratory No. 9: Function and Program Scope
Goals: Understand how to write structured programs that use functional calls. Understand the importance of memory allocation and garbage collection.
Deliverables:
[1] Source Code: one program that performs the tasks below. Be sure to include all files in a single directory.
[2] Check Off: Demonstrate that your program runs successfully. Show the teaching assistant that you can step through the code using the VSCode debugger. Answer questions about scope, memory management and garbage collection.
Deposit your work in:
/data/courses/ece_1111/current/labs/lab_09/<lastname_firstname>
Description:
There is one task in this laboratory:
1. Write a program that computes a sinewave and writes it to a binary file using the following functions:
ece1111_allocate(float** array, long num_channels, long N);
ece_1111_compute_sin(float* array, long N, float freq, float fsamp,
float amp, float phase);
ece1111_deallocate(float* array, log num_channels, long N);
The first and last functions allocate and deallocate memory. The data structure, array, contains one array for each channel (e.g., if num_channels = 2, there are two arrays, one for each channel). The main program declares the array of float pointers (float** array). The allocate function populates it with valid memory addresses of the arrays for each channel.
The function compute_sin() computes  samples of a sinewave (one channel) with the given sample frequency (fsamp in Hz) and frequency (freq in Hz). The amplitude of the sinewave and phase (in degrees) are also provided. Note this only operates on one channel at a time.
Your main program should do the following:
p01.exe example.binary 8.0 2 100.0 8000.0 10000.0 45.0
The first argument (text string) is the name of a binary file that you use to output your sinewave (as binary data). The second argument (integer) is the number of channels. The third argument (float) is the number of seconds of data (convert this to N using the sample frequency). The fourth argument (float) is frequency of the sinewave. The fifth argument (float) is the sample frequency. The last two arguments are amplitude and phase (in degrees) respectively. You must write the data as a binary file.
You must use a make file to compile and link your program. You must define the above functions in a header file. You must have a main program (e.g., myprog.cc). The functions must be implemented in a second file named myfuncts_00.cc.
Summary:
Function calls are the primary way that we write structured code. Your goal in any programming task is to decompose the task into lots of small functions and implement each function independently. Each function should be tested using a wide range of test cases and written so that the function can be reused in other programs. An important goal in programming is to maximize the amount of code that can be reused by other programs. This is how we build powerful programming environments.
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