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ABSTRACT
Despite the increasing interest in content bundling in Bit-
Torrent systems, there are still few empirical studies on the
bundling practice in real BitTorrent communities. In this
paper, we conduct comprehensive measurements on one of
the largest BitTorrent portals: The Pirate Bay. From the
torrents data set collected for 38 days from April to May,
2010, we study how prevalent bundling is and how many
files are bundled in a torrent, across different types of con-
tents shared: Movie, Porn, TV, Music, Application, E-book,
and Game.

Categories and Subject Descriptors
H.4.3 [Information Systems Applications]: Communi-
cations Applications

General Terms
Measurement

Keywords
BitTorrent, Content Bundling, Measurement

1. INTRODUCTION
According to the Ipoque’s report in 2009 [1], BitTorrent

accounts for approximately 27-55% of Internet traffic. The
huge success of BitTorrent is attributed to the attractive
properties of its swarming operations. First, the swarming
technique scales well even in the presence of flash crowds for
popular files. Second, cooperations among peers in a swarm
stimulated by the tit-for-tat incentive mechanism improve
the overall system performance like throughput. Third, the
tit-for-tat mechanism also addresses the free-riding problem.
Despite the success of BitTorrent, its swarming system

suffers from a fundamental limitation: little or no availabil-
ity of unpopular files [6]. That is, peers arriving after the
initial flash crowd may end up with finding the file unavail-
able [6]. Recently, bundling1 in peer-to-peer (P2P) swarm-
ing systems like BitTorrent has gained much attention, as it

1Bundling is a common practice in which a publisher pack-
ages multiple files (e.g. multiple episodes of the same sit-
com) and disseminates them via a single swarm [6], instead
of disseminating individual files via separate swarms.
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can mitigate the availability problem of unpopular files [5,6]
as well as reduce download times [4–6].

However, to our knowledge, there have been few efforts
to empirically investigate the practice of content bundling
in P2P swarming systems. Most of the prior studies on
bundling have been carried out by making simple assump-
tions on bundling strategies and users’ accesses to bundles
with no empirical basis, which motivates our measurement
study on the bundling practices of the BitTorrent users.

As a first step towards providing empirical grounds for
understanding and modeling content bundling in BitTorrent,
we make the following contributions: (1) to our knowledge,
this is the first measurement study on the bundling practice
by observing one of the largest real BitTorrent portals – The
Pirate Bay [2]. For 38 days, we have collected the trace data
on 114 K torrents containing 1.6 M files. (2) We find that
around 70% of BitTorrent torrents contain multiple files,
i.e., bundling is widely used. (3) We find that the total
volume of multi-file 2 torrents outweighs that of single-file
ones; the volume of multi-file torrents accounts for over 80%
of the total data volume contained in all the torrents in our
data. (4) We show how many files are bundled in a multi-
file torrent, across different types of contents shared: Movie,
Porn, TV, Music, Application, E-book, and Game.

2. METHODOLOGY
We conducted a measurement study on a real BitTorrent

portal, The Pirate Bay (TPB) [2], one of the most popu-
lar torrent hosting sites. For the purpose of data collec-
tion, we developed a crawling agent to periodically fetch
newly released “.torrent” files3. For each torrent, the torrent
metadata which consists of its .torrent information, cate-
gory given by the torrent publisher, and published time is
recorded.

Our datasets have been collected from April 22 to May
29, 2010. Our crawling agent fetched the torrent data of
113,993 torrents from TPB, which contain 1,642,299 files.
Throughout this paper, we investigate the bundling prac-
tice from the seven major (86% and 83% in terms of the
total torrent counts and data volume, respectively) content
categories given by the torrent publisher: Movie, Porn, TV,

2Throughout this paper, multi-file torrent indicates bundled
torrent which contains multiple files, while single-file torrent
indicates non-bundled torrent which contains a single file.
3Note that a .torrent file contains the metadata of content
file(s) to download such as its name, size, and the tracker
information, whereas a torrent refers to content file(s) to
download in a swarm.
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(a) The numbers of tor-
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Figure 1: Bundling is widely used in BitTorrent.
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(a) Total volume of data
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(b) Percentage of data vol-
ume

Figure 2: Total volume of multi-file torrents is sub-
stantially larger than that of single-file ones.

Music, Application, E-book and Game. The number of tor-
rents (and total volume of data contained in the torrents) of
the Movie, Porn, TV, Music, Application, E-book and Game
categories constitute approximately 26% (36%), 17% (15%),
13% (16%), 14% (5%), 7% (2%), 4% (1%), and 5% (8%) of
all the torrents at TPB, respectively.

3. BUNDLING PRACTICE
To analyze how prevalent content bundling is in BitTor-

rent, we first compare multi-file torrents with single-file ones
in terms of the number and total volume of data contained
in the torrents. Figure 1 shows that around 70% of the tor-
rents contain multiple files, which means content bundling is
widely used. In the Music category, over 80% of the torrents
are multi-file ones, which indicates that BitTorrent users of-
ten share a collection of music files from the same genre,
player, composer, or album. Likewise, over 80% of the tor-
rents in the Movie category are multi-file ones, mostly be-
cause users often package: (i) multiple movie files of the
same series (e.g. sequels), or (ii) a main video file and other
supplementary files like subtitles. Meanwhile, around 50%
of the torrents in the Application and Game categories are
bundled; almost half of the torrents in these categories have
a single compressed file, while the other half of the torrents
consist of multiple files (e.g. installation files and subsidiary
files such as how-to documents).
We next compare the total data volume contained in multi-

file and single-file torrents in Figure 2. Figures 2(a) and 2(b)
show that the total volume of multi-file torrents outweighs
that of single-file ones; the volume of multi-file torrents ac-
counts for over 80% of all the data that we investigated. The
volume of all the torrents reaches around 100 TB.
Finally, we investigate how many files are bundled in the

multi-file torrents. Total number of files of all the 80,152
multi-file torrents is 1,608,458; i.e, 20 files per multi-file tor-
rent in average. Figure 3 shows the CDF of the number of
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Figure 3: Number of files in a multi-file torrent

files in a multi-file torrent across different categories of tor-
rents. As shown in Figure 3, multi-file torrents of the Mu-
sic category contain significantly more number of files than
those of the other categories; almost 80% of Music multi-
file torrents contain more than 10 files. In contrast, 90% of
E-book multi-file torrents are comprised of less than 4 files.
Note that in the Porn multi-file torrents, around 70% con-
tain less than 7 files, while over 16% contain a large number
of files; over 100.

4. CONCLUDING REMARKS
We conducted measurements on the bundling practice from

one of the largest BitTorrent portals: The Pirate Bay. From
the BitTorrent data set collected for 38 days, we found that
bundling is widespread for file sharing. Depending on the
content categories such as movies and music, the bundling
practice showed a wide variety of characteristics in terms
of the number of files bundled in a torrent. Our ongoing
work includes investigation of (i) how users access the bun-
dled files in comparison with the non-bundled ones, and (ii)
whether and how bundling patterns are similar or different,
depending on the main incentives of content publishers: al-
truistic or profit-driven [3].
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