20107092017 A1 | 00 O 010 0 O A0

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Property Organization /5% =)
19 wal Property Organizadon /552 | IO LR OO
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
19 August 2010 (19.08.2010) PCT WO 2010/092017 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HO04L 29/06 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA. CH. CL. CN. CO. CR. CU. CZ. DE. DK. DM. DO
PCT/EP2010/051489 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
8 February 2010 (08.02.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
093051233 10 February 2009 (10.02.2009) EP (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): ALCA- GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
TEL LUCENT [FR/FR]; 54 Rue La Boétie, F-75008 ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Paris (FR). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV
(72) Inventors; and 2 > > > > o T T T > > >
(75) Tnventors/Applicants (for US only): VAN ACKERE, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL, 8K, SM,
Mi ) . . . TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ichel [BE/BE]; Begijnenstraat 44, B-9100 Sint-Niklaas ML, MR, NE, SN, TD, TG)
(BE). GOVINDARAJAN, Sudharsan [IN/BE]; Belgielei ’ e ’
4-24, B-2018 Antwerp (BE). VAN EWLJK, Adrianus Published:
[NL/BE]; Pinksterbloemlaan 60, B-2180 Ekeren (BE). —  with international search report (Art. 21(3))
(74) Agents: NARMON, Giséle et al.; Copernicuslaan 50,

B-2018 Antwerp (BE).

(54) Title: A METHOD AND DEVICE FOR RECONSTRUCTING TORRENT CONTENT METADATA

101 102
" Handshake >
ACHE
gLICI;NT PEER
" BitField~~

|
104—5—5H\ | —103
BLOCK | —105
16 kB

<106

(57) Abstract: A method for reconstructing torrent content metadata, i.e. a torrent identifier, a segment length and an amount of
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A METHOD AND DEVICE FOR RECONSTRUCTING TORRENT CONTENT
METADATA

Field of the Invention

[01] The present invention generally relates to peer-to-peer communication, more
particularly to downloading and caching a torrent content file whose fixed size pieces
or segments are stored on one or plural peers. The torrent content file may for
instance be a movie file, an audio file, a software file, etc. The downloading and
caching concerns the storing of the torrent content file on another client than the one
that actually initiated the download. Typically, two downloads will be ongoing: one
regular download towards the initiating client according to state-of-the-art
mechanisms and one particular download for the caching client according to the

present invention.

Background of the Invention

[02] BitTorrent is a peer-to-peer communication protocol that enables a BitTorrent
client to download fixed size segments of a torrent content file from one or plural
peers in order to reconstitute the torrent content file, e.g. a movie or song. The
BitTorrent client thereto needs a unique torrent content identifier with which it
contacts an Internet tracker which holds a list of the peers that store segments of the
torrent content file. This unique torrent content identifier is advertised as upfront
knowledge in the torrent content metafile. The BitTorrent client receives the IP
addresses of these peers from the Internet tracker and consequently can start
exchanging segments with these peers in order to download and reconstitute the
entire torrent content file. The BitTorrent client thereto needs the torrent content file
size, the number of segments in which the torrent content file has been divided and
the fixed length for all but the last such segments. These metadata are also
advertised as upfront knowledge in the torrent content metafile.

[03] The drawback of the above described, known method for downloading and
caching torrent content is that the torrent content metafile may not always be
available to all the clients that desire to download the torrent content file, as a result
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of which downloading and caching the torrent content file is not possible for clients

that have no access to the torrent content metafile.

[04] It is an objective of the present invention to disclose a method and device for
reconstructing missing torrent content metadata that is necessary to allow the
download of a torrent content file without having access to the torrent content
metafile.

Summary of the Invention

[05] According to the present invention, the above defined objective is realized and
the drawback of the prior art is overcome by the method for reconstructing missing
torrent content metadata as defined by claim 1, comprising the steps of:

A. obtaining a torrent content identifier from torrent signaling from a client;

B. obtaining a torrent content file size from said torrent signaling from said
client;

C. obtaining a tracker address from said torrent signaling from said client;

D. obtaining a peer address from a tracker;

E. contacting a peer via the peer address;

F. downloading sequential minimum size blocks of a full size segment from the
peer in order to determine the segment length; and

G. calculating the amount of segments from the torrent content file size and
the segment length.

[06] Indeed, according to the invention, the client that desires to download and
cache a torrent content file obtains the torrent content identifier, e.g. the infohash in
case of BitTorrent, from signaling from another, standard client that is downloading
the targeted torrent content file with access to the metafile. The caching client that
operates according to the present invention however does not have access to the
metafile. This caching client further needs to obtain from an Internet tracker the IP
address of a peer that holds a full size segment of the targeted torrent content file.
Typically, the caching client will receive more than one peer address in answer to a
single request. The caching client operating according to the present invention
contacts an Internet tracker (whose address has been obtained from the torrent
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signaling from the standard client) and obtains from the Internet tracker the IP
address of a peer that stores a segment of the targeted torrent content file. Should
the peer contain only a single segment with no guaranteed full segment size, the
steps D and E may have to be repeated iteratively as will be explained below. It is
also noticed that typically, the caching client will receive more than one peer address
in answer to a request in step D. By sequentially downloading minimum size blocks,
e.g. 16 kByte blocks, until a block request is rejected, the client can learn the size of
a segment. From the BitTorrent signaling from the standard client, the caching client
further obtains the torrent content file size. The last missing parameter, the amount of
segments in the torrent content file, can be determined by the caching client from the
segment size and the torrent content file size (and eventual verification against the
Bitfield length, as will be explained below).

[07] Apart from the method defined by claim 1, the present invention also relates to
a corresponding device as defined by claim 8, e.g. a carrier or memory device
holding software for executing the method of claim 1.

[08] Any system that desires to cache torrent content without having access to the
torrent content metafile(s) may take benefit of the present invention. An example of
such systems is a BitTorrent client, as is indicated by claim 9.

[09] Further optionally, as defined by claim 2, step E of the method according to
the present invention may comprise handshaking with the peer, thereby retrieving the
peer’'s Bitfield, each bit in the Bitfield being representative for the availability of a
corresponding segment of the torrent content file.

[10] Indeed, the BitTorrent client will contact the peer whose IP address has been
received from the Internet tracker in order to receive a Bitfield associated with the
targeted torrent content file. This Bitfield is received in response and will indicate the
possible maximum number of segments (corresponding to the Bitfield length) and
which segments of the torrent content file are stored in the peer. The Bitfield typically
contains as many bits as there are segments in the torrent content file. In the Bitfield,
a bit is set ("one" or "true") when the corresponding segment is available and
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downloadable from the peer and a bit is not set ("zero" or "false") when the

corresponding segment is not available at the peer.

[11] Further optionally, as defined by claim 3, step F of the method according to the
present invention may comprise:

- iteratively repeating step E and eventually also step D until the Bitfield
contains plural bits set, or until only the first bit in the Bitfield is set;

- selecting a bit in the Bitfield that is set, the bit being different from the last bit
in the Bitfield that is set unless only the first bit in the Bitfield is set;

- sending block requests to the peer for minimum size blocks of a segment
corresponding to the selected bit until a block request is rejected;

- counting the number of block requests sent; and

- multiplying the number of block requests with the minimum size block length

to thereby determine the segment length.

[12] Indeed, the caching client needs to derive the piece size (or segment size or
segment length) from the Bitfield. The caching client shall thereto sequentially
download small blocks of a segment until it reaches the border of the segment, but
upfront needs guarantees that the segment that is downloaded is a full size segment.
Typically, the last segment of the torrent content file will not be a full size segment.
Therefore, the last set bit in the received Bitfield might or might not represent a full
size segment and cannot be used by the caching client to determine the segment
length. The caching client consequently will sequentially download small blocks of a
segment corresponding with a bit in the Bitfield that is different from the last set bit. If
the Bitfield contains only one set bit, the client will discard the Bitfield and will attempt
handshaking with a different peer by repeating steps D and E. In case the caching
client has received multiple peer addresses in a previous execution of step D, step D
need not be repeated as the caching client can attempt to contact one of the other
peers. Exceptionally, when the Bitfield contains only one set bit and this bit is the first
bit in the Bitfield, the caching client can select the first segment for gradual
downloading to establish the segment length. The caching client will start sending
requests for minimum size blocks of the selected segment. When a block request is
rejected, this indicates the end of the segment. By counting the number of unrejected
block requests sent, and multiplying this number with the length of a minimum size
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block, e.g. 16 kByte, the caching client can determine the segment length for the

targeted torrent content file.

[13] Also, as defined by claim 4, step A of the method according to the present
invention may comprise obtaining a unique torrent identifier (i.e. infohash) identifying

the torrent content file from BitTorrent signaling.

[14] Indeed, in case of BitTorrent, a unique torrent identifier (i.e. infohash
identifying the torrent content file can be obtained from BitTorrent signaling from a
standard client that is downloading the targeted torrent content file with access to the

metafile.

[15] Another optional aspect of the method according to the present invention,
defined by claim 5, is that step B may comprise:

- obtaining the number of bytes downloaded and the number of bytes left from
BitTorrent signaling from a standard BitTorrent client; and

- determining the torrent content file size by summing the number of bytes

downloaded and the number of bytes left.

[16] Again, in case of BitTorrent, the number of bytes left and the number of bytes
downloaded can be obtained from BitTorrent signaling from another, standard client
that is downloading the torrent content file with access to the metafile. These two
figures, when summed together, give the client an estimate on the torrent content file
size. In case where the reported file size however is doubtful, the client may elect to
determine the file size from the Bitfield length, i.e. the maximum Bitfield length
received from peers in step E or iterations of this step, and the segment length as
determined in step F. It is noticed here that the multiplication of the Bitfield length and
segment size may be different from the actual torrent content file size since the last

segment may be an incomplete one.

[17] Further optionally, as defined by claim 6, in the method according to the
present invention step G may comprise determining the amount of segments through

dividing the torrent content file size by the segment length.



10

15

20

25

30

WO 2010/092017 PCT/EP2010/051489
6

[18] Indeed, the client still has to derive the number of pieces or amount of
segments that constitute the targeted torrent content file in order to complete its
knowledge of the metadata. By dividing the file size as determined in step E by the
segment length as determined in step C, the client can calculate the amount of

segments.

[19] As is indicated by claim 7, the method for reconstructing torrent content
metadata according to the present invention may be complemented with the optional
step:

H. downloading and caching one or more segments of the torrent content file.

[20] Thus, with the knowledge of the torrent identifier an the reconstructed
metadata, i.e. the torrent content file size, the segment length and the amount of
segments, the client or caching node can start downloading the torrent content file
and store it partially or entirely in cache memory.

Brief Description of the Drawings

[21] Fig. 1 illustrates an embodiment of the method for reconstructing torrent
content metadata without access to the torrent content metafile according to the

present invention.

Detailed Description of Embodiment(s)

[22] Fig. 1 shows a BitTorrent cache client 101 and a peer 102, i.e. a machine that
stores certain segments of a torrent content file, e.g. a movie file "Raiders of the Lost
Ark". It is assumed that the peer 102 also supports the BitTorrent protocol. Both the
cache client 101 and peer 102 have Internet connectivity and the cache client 101
has obtained the IP address of the peer 102 from an Internet tracker from BitTorrent
signaling from another, standard client that is downloading the targeted movie file

with access to the metafile.

[23] From the BitTorrent signaling from the other, standard client, the cache client
101 further obtains a unique torrent identifier (i.e. infohash) identifying the targeted
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torrent content file, i.e. the movie "Raiders of the Lost Ark", and the amount of bytes
left and amount of bytes downloaded, the sum of which gives the expected torrent

content file size.

[24] The cache client 101 contacts the peer 102 to receive a Bitfield associated
with the targeted torrent content file, i.e. the movie "Raiders of the Lost Ark". This is
the first handshake with the peer 102. The Bitfield 103 is received in the response
from the peer 102.

[25] From the received Bitfield 103 the cache client 101 has to derive the segment
size and the number of segments of the targeted torrent content file. This is done as
follows. The cache client 101 first has to find a segment that has guaranteed full
segment size. Any bit, except the last set bit in the Bitfield 103 represents a segment
with guaranteed full segment size that can be downloaded from the peer 102. The
last set bit might or might not represent a segment with full segment size and
therefore cannot be relied upon to determine the segment size. If the Bitfield would
have only one bit set and if this is not the first bit then the cache client 101 cannot
derive the segment size from the Bitfield. In such case, the cache client 101 would
discard the Bitfield and try handshaking with a different peer. In Fig. 1, it is assumed
that the Bitfield 103 contains more than one set bit. The cache client 101 takes any
set bit before the last one, e.g. bit 104, and that bit number as the ID to start
downloading the corresponding segment of the torrent content file. The cache client
101 informs the other peer 102 that it is interested in the segment corresponding to
the selected bit 104 in the Bitfield 103. The cache client 101 thereupon starts sending
piece requests for minimum size blocks 105, i.e. subsequent blocks of 16 kByte like
block 106. The cache client 101 also keeps a count on the number of block requests
sent. As soon as a block request is rejected, this indicates the end of the segment.
The cache client 101 can now compute the segment size from the number of
successful block requests multiplied with the block size. The cache client 101 at last
determines the number of segments through dividing the file size by the segment
size or, in case where the file size cannot be trusted, from the maximum Bitfield

length multiplied with the segment size.
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[26] In the embodiment described here above, it is assumed that the initially
reported file size is correct, i.e. the initial client requesting the cache client 101 to
cache the torrent content file provides correct and complete bytes left and bytes
downloaded information. A slight modification of the embodiment described here
above allows the download of (nearly complete) torrent content, even in the case
where the initially reported file size is incorrect. In another alternate embodiment,
multiple peers may be contacted concurrently in order to increase the probability that
a peer holding a full size segment will be contacted and consequently reduce or
avoid iterations of steps A and B of the method.

[27] Although the present invention has been illustrated by reference to specific
embodiments it will be apparent to those skilled in the art that the invention is not
limited to the details of the foregoing illustrative embodiments, and that the present
invention may be embodied with various changes and modifications without
departing from the scope thereof. The present embodiments are therefore to be
considered in all respects as illustrative and not restrictive, the scope of the invention
being indicated by the appended claims rather than by the foregoing description, and
all changes which come within the meaning and range of equivalency of the claims
are therefore intended to be embraced therein. In other words, it is contemplated to
cover any and all modifications, variations or equivalents that fall within the scope of
the basic underlying principles and whose essential attributes are claimed in this
patent application. It will furthermore be understood by the reader of this patent
application that the words "comprising” or "comprise" do not exclude other elements
or steps, that the words "a" or "an" do not exclude a plurality, and that a single
element, such as a computer system, a processor, or another integrated unit may
fulfill the functions of several means recited in the claims. Any reference signs in the
claims shall not be construed as limiting the respective claims concerned. The terms
"first", "second", third", "a", "b", "c", and the like, when used in the description or in
the claims are introduced to distinguish between similar elements or steps and are
not necessarily describing a sequential or chronological order. Similarly, the terms
"top", "bottom", "over", "under", and the like are introduced for descriptive purposes
and not necessarily to denote relative positions. It is to be understood that the terms
SO used are interchangeable under appropriate circumstances and embodiments of
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the invention are capable of operating according to the present invention in other

sequences, or in orientations different from the one(s) described or illustrated above.
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CLAIMS

1. A method for reconstructing torrent content metadata, i.e. a torrent content
file size, a segment length and an amount of segments of a torrent content file,
without access to the torrent content metafile,

CHARACTERIZED IN THAT said method comprises the steps of:

A. obtaining a torrent content identifier from torrent signaling from a client;

B. obtaining a torrent content file size from said torrent signaling from said
client;

C. obtaining a tracker address from said torrent signaling from said client;

D. obtaining a peer address from a tracker;

E. contacting a peer via said peer address;

F. downloading sequential minimum size blocks of a full size segment from
said peer in order to determine said segment length; and

G. calculating said amount of segments from said torrent content file size and
said segment length.

2. A method for reconstructing torrent content metadata according to claim 1,

CHARACTERISED IN THAT said step E comprises handshaking with said
peer, thereby retrieving said peer's Bitfield, each bit in said Bitfield being
representative for the availability of a corresponding segment of said torrent content

file.

3. A method for reconstructing torrent content metadata according to claim 2,

CHARACTERISED IN THAT said step F. comprises:

- iteratively repeating said step E and eventually also said step D until said
Bitfield contains plural bits set, or until only the first bit in said Bitfield is set;

- selecting a bit in said Bitfield that is set, said bit being different from the last
bit in said Bitfield that is set unless only the first bit in said Bitfield is set;

- sending block requests to said peer for minimum size blocks of a segment
corresponding to the selected bit until a block request is rejected;

- counting the number of block requests sent; and

- multiplying said number of block requests with the minimum size block length
to thereby determine said segment length.
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4. A method for reconstructing torrent content metadata according to claim 1,
CHARACTERISED IN THAT said step A comprises obtaining a unique torrent
identifier or infohash identifying said torrent content file from BitTorrent signaling.

5. A method for reconstructing torrent content metadata according to claim 1,

CHARACTERISED IN THAT said step B comprises:

- obtaining the number of bytes downloaded and the number of bytes left from
BitTorrent signaling; and

- determining the torrent content file size by summing the number of bytes

downloaded and the number of bytes left.

6. A method for reconstructing torrent content metadata according to claim 1,
CHARACTERISED IN THAT said step G comprises determining said amount

of segments through dividing said torrent content file size by said segment length.

7. A method for reconstructing torrent content metadata according to claim 1,
CHARACTERISED IN THAT said method further comprises the step of:
H. downloading and caching one or more segments of said torrent content file.

8. A torrent information reconstruction device adapted to perform the method

of any of claims 1 to 7.

9. A torrent information reconstruction device according to claim 8,
CHARACTERISED IN THAT said torrent information reconstruction device is

integrated in a BitTorrent client.
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