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The synthesizer:


Abstract class Element has functions to set inputs, implements step(double) and update() which are called on all Elements in a patch. It stores a double output and an Element** input_list. The constructor which is used by all subclasses allocates memory based on the number of inputs and parameters declared at creation. Element has virtual functions set_param(void*, int) and compute(double) which are implemented by non-abstract subclasses: Oscillator, Constant, Partial, Ramp, Pitch, Envelope, Mix_Sum, Mix_Prod. Mixer and Notation are abstract subclasses of Element; Notation defines compute, and creates a different virtual function calc_val(double) which is implemented in Notation and Envelope. Mixer implements set_param and a constructor, but leaves Mix_Sum and Mix_Prod to implement compute.


Ideally, waveforms could be manipulated through the GUI, assigned a name which would be placed in a dictionary available to the Oscillator class, and chosen by name in an Oscillator's parameter field. As it is, the names of “sine” and “square” are hardcoded into the Oscillator class and new waves must be created in main() by modifying source code.


Notation's notation parameter takes a string of the format <duration><letter><accidentals><octave><whitespace> repeated: “qA4 qB4 hC#5” arpeggiates an A major triad over the duration of a whole note, starting on A4. In the Notation class, frequencies are based on 12-tone equal temperament. A defined constant in the source sets A4 to 440 Hz; it would be simple change to allow user alteration of this value. Different temperaments, however, would require a new class and different notation.


Function write_file converts an array of doubles between -1 and 1 to 32 bit integers and writes a WAVE file with the specified file name.

The GUI:


Class Synth_Window extends Gtk::Window. Class Eledisplay extends Gtk::VBox; an Eledisplay has an Element* and various buttons and text fields which can be used to modify the Element pointed to. The Synth_Window has a linked list of Eledisplays containing all existing Elements. The Synth_Window also contains a drop down menu with commands to load, save, run, write file, and make new Elements, and text fields to set the total audio duration and names of files.


The GUI also implements a system for storing and loading synthesizer patches. A configuration of Elements, can be saved to a synth file and loaded at a later time. Patches can even be loaded into other patches, although there may be bugs. Ideally, a generic patch, for example, implementing FM with Pitch and Envelope Elements, could be loaded into a more complex patch and modified rather than painstakingly assembled manually.

