The study and optimization of superconducting Nb$_3$Sn wire requires extensive study on the mixing of constituent Nb, Sn, and Cu. Because of the limitations created by the Rod In Tube (RIT) and Rod Restack Process (RRP$\textregistered$), proper Cu-Sn mixing and heat treatment (HT) paths must be created to target small grained, homogenous Nb$_3$Sn. This work details the interactions between Nb, Sn, and Cu at different stages of heat treatment, quantifying their growth and decomposition with respect to the individual filaments. The RIT wire fabricated at the Applied Superconductivity Center (ASC) are benchmarked against the RRP$\textregistered$ wire manufactured by Bruker. It has been determined that although low starting Sn wires avoid the ternary nausite phase, there is not enough Sn to supply the Nb layer for A15 formation. The filament size also has a strong effect on Sn migration in the wire, with smaller filament sizes allowing for even mixing and the minimization of voids and large grain Nb$_3$Sn. These results are supported by superconducting property measurements of RIT and RRP wires, showing that the current industry standard has a well defined superconducting transition curve indicative of homogeneous Nb$_3$Sn.
