COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: ____Victor Shepardson______, Period: _3__ 

2. Date of this version of your program: __1/19/10___ 

3. Project title: ____Developing an Audio Synthesizer_____ 

4. Describe how your program runs as of this version.

Abbreviated API:

def write(float_data,SR,SD,filename):


rounds data points in float_data to integer values based on sample depth SD, writes to filename.wav with sample rate SR.

def normalize(data):


given list of floats data, multiplies by a scalar such that the data point with the highest absolute value is equal to +/-1.

def main():

UI is implemented here; elements are created, stored and linked.

def get_index_input(ui_string,list_len):

part of UI; prints options from a list, then takes an integer input representing an index in the list of options, and returns that index. Will catch non integer or out of range inputs, inform the user, and request a different input.

class Osc():

The oscillator class.


def step(self,freq,SR):




given a momentary frequency f and the sample rate SR, return the output value after the next time step.

def pure_tone(p):

an example of a waveform. Given p between 0 and 1, returns the amplitude from -1 to 1 of the waveform between 0 and 1 at p. 

def pure_tone(p):

an example of a waveform. Given p between 0 and 1, returns the amplitude from -1 to 1 of the waveform between 0 and 1 at p. 

class input_function():

superclass of all frequency and amplitude functions. Defines a default get_params() and str_rep().

class input_function():

superclass of all frequency and amplitude functions. Defines a default get_params() and str_rep(). get_params() prompts the user to input function parameters, such as the rate and depth of a tremolo amplitude function.

class Note():

Contains pitch and envelope information about a single musical note.

class note_matrix():


Contains a list of Notes amd a str_rep().

def build_matrix_from_string(s,bpm,t_s,env,hold,end):


given a string of notation and envelope information, builds the corresponding note_matrix.


My program currently consists of several elements which can be linked and controlled by a text-based UI. Frequency and amplitude functions are float functions of time which may take input from a notation object. Oscillators are digital oscillators which take a waveform and frequency and amplitude functions as input. Note matrices are notation objects which contain musical information. The user may create any number of these objects, specifying parameters to them, and linking functions to oscillator inputs. There is a “run” command, which loops over a total time duration and writes the summed outputs of every oscillator to a WAV file. This file can then be played back by another program such as MPlayer or viewed in a audio editing such as Audacity. The UI handles most input errors, but is incomplete. Some input (musical notation, information about duration and sample rate) has to be hardcoded in and is not protected against input errors. My program does not play back sound in real time, as it is generated, but currently it beats real time for sound generation by about 50% with a single oscillator taking frequency and amplitude input from notation.

5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 



Next quarter I intend to build an intuitive GUI to replace my text UI, implement feedback to enable FM synthesis and cross-coupled oscillators, and improve my methods of notation input. These all work toward my goal of having a usable program which can produce a wide variety of musical and non musical sounds.

