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BitTorrent is one of the many P2P file-sharing prototypes in existence. It has managed to attract millions of users and evolved into one of the most popular networks. In fact, BitTorrent traffic made up 53% of all P2P traffic in June 2004. Its high availability, the integrity of its content, the handling of the Flashcrowd effect and of course the download performance are some of the features that led BitTorrent into that success. This paper measures and studies all of these four aspects. Actually, the measurement data consist of detailed traces gathered over a period of 8 months.
BitTorrent in itself is only a file-downloading protocol. In BitTorrent, files are split up into chunks (on the order of a thousand per file), and the downloaders of a file barter for chunks of it by uploading and downloading them. Each peer is responsible for maximizing its own download rate by contacting suitable peers. To find a file in BitTorrent, users access web sites which act as global directories of available files. Such a website is Suprnova.org. The web pages on Suprnova, some of them located on mirror servers, show for each available file the name and size, the current numbers of downloaders and seeds, and the name of the person who uploaded the file. To start the download of a file, a user clicks on a link pointing to a .torrent meta-data file. These meta-data files are not stored on Suprnova or its mirrors, but are distributed among a number of .torrent file servers. In turn, each .torrent file points to a tracker, which keeps a global registry of all the downloaders and seeds of the corresponding file. The tracker responds to a user’s request with a list of some of the peers having (part of) the requested file, with whom the user can establish direct connections to barter for chunks of the file.
The software used for the experimental study consists of two parts. The first part is used for monitoring the global BitTorrent/Suprnova components, and consists of the Mirror script which measures the availability and response time of the Suprnova mirrors, the HTML script which gathers and parses the HTML pages of the Suprnova mirrors and downloads all new .torrent files, and the Tracker script which parses the .torrent files for new trackers and checks the status of all trackers. The second part of the software is used for monitoring actual peers and it consists also of 3 scripts. The Hunt script selects a file to follow and initiates a measurement of all the peers downloading this particular file, the Getpeer script contacts the tracker for a given file and gathers the IP addresses of peers downloading the file, and the Peerping script contacts numerous peers in parallel and uses the BitTorrent protocol to measure their download progress and uptime. However during the experimental study some problems experienced. The measurements were hindered by the wide-spread usage of firewalls, it was impossible to obtain all peer IP numbers from a tracker directly and the modification made to the BitTorrent system itself caused some gaps in the traces.
The number of users over time on BitTorrent/Suprnova gives a good indication of both the general performance and the dynamics of the system. The lowest and highest number of downloads, in measures around Christmas 2003, are 237,500 (on Christmas day) and 576,500 (on January 9). A noticeable fact about this measure is the daily cycle. The minimum and maximum number of downloads occur at roughly the same time each day.
Examining the system’s availability made clear that BitTorrent/Suprnova architecture is vulnerable because of potential failures of the four types of global components. Both Suprnova mirror sites and .torrent file servers lacked reliability. Even more, peers with a high uptime are very rare and half of the trackers had an average uptime of 1.5 day. 
As to the integrity of the content, P2P message boards and other sources strongly indicate that BitTorrent/Suprnova is virtually pollution free. The system of moderators seems to be very effective in removing fake and corrupted files. They were able to effectively manage the numerous daily content injections with such a simple system.
Trying to measure the download performance of BitTorrent, a two week experiment was created  measuring the average download bandwidth of 54,845 peers. It turned out that 90% of the peers had a download speed below 520 kbps. However, the average download speed of 240 kbps allowed peers to fetch even large files in one day.
The BitTorrent’s high level of content integrity led it into success. However, the system’s availability is hampered by the global nature of its components. Decentralization would provide an obvious solution, but that would make the meta-data more vulnerable. Also, a decentralized scheme has no availability problems but lacks integrity. Clearly, decentralization is an unsolved issue that needs further research.
