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Abstract 

On September 26, 1999, a musical performance, taking place at McGill University, was 
transmitted, in real time, to an audience at New York University, over the Internet. While 
Internet streaming audio technologies have been in use for several years, what made this 
event unique was that the audience in New York experienced high-fidelity, multichannel 
audio, without interruption. In order to achieve this result, a custom system was developed 
employing both TCP and UDP protocols, and providing its own buffering and retransmission 
algorithms. The motivation for this approach is explored, and experiments justifying the 
decisions made are explained. 

1 Introduction 

The growth of the Internet reshaped our work lives. In recent years, it has also begun to 
affect and redefine various areas of entertainment, in particular, that of music. Until the last 
decade, the idea of downloading music to one’s home, at great convenience and essentially 
zero-cost, would have been unthinkable to many. Today, real-time Internet music streaming, 
such as RealAudio (www.real.com) and MP3 (www.mp3.com), is regularly enjoyed by 
millions of listeners. 

The limiting factor in such transmissions has typically been the bandwidth of available 
networks. Therefore, Internet audio streaming technologies are invariably characterized by 
relatively low-bandwidth, low quality, stereo sound. Although this may satisfy the minimal 
requirements of casual audiences, it is by no means sufficient for a society of musicians and 
professional audio engineers [l], to whom high-fidelity, multichannel audio is a necessity. 
Fortunately, the recent emergence of advanced research networks provides an opportunity to 
explore the possibility of streaming high quality, high bandwidth, multichannel audio through 
the Internet, in real time. 

This remainder of this paper describes our efforts in building a demonstration of such a 
system for the 108th Audio Engineering Society (AES) Convention. 
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