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Abstract

This docunent represents an integration experinment of DECADE. In the
experinent, we use Vuze as the application which uses DECADE server
for content distribution. This document describes the franmework,
message flow, environment settings and test steps. W also anal yze
the performance benefit of the experinent.
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1.

I nt roducti on

DECADE[ draft-i et f-decade- probl emstatenent-00] is an architecture
that provides applications with access and resource control to in-
net wor k st orage.

This draft introduces an integration exanple of DECADE architecture.

I n our DECADE exanpl e system the core conponent includes DECADE
server and DECADE client. DECADE server running at Linux platformis
designed to support data reading and witing for DECADE clients. For
DECADE client, we choose an open source P2P client software naned
Vuze[ Vuze] which supports the user defining plugin to extend software
function. W designed a plugin named DECADE plugin to realize the
DECADE function. Test Environment and performance of DECADE- Enabl e
Vuze are described in the draft after introducing the system
architecture and nmai n nessage fl ow

Pl ease note that DECADE exanple system described in the draft is only
an exanpl e of possible inplementation. And Vuze presented in this
draft is only one of many P2P applications. DECADE can support other
applications, for exanple live stream ng. W only show Vuze
Integration experinent in the docunent.

Ter i nol ogy

P2P: Peer-to-Peer conmputing or networking is a distributed
application architecture that partitions tasks or work | oads between
peers. Peers are equally privileged, equipotent participants in the
appl i cation.

Vuze: an open source P2P application, which uses BitTorrent protoco
for message and data exchanging. Vuze provides a set of interfaces
whi ch support users to develop particul ar extensions.

DECADE Plugin: a plugin built into Vuze to realize DECADE functions
including getting/putting data fromto DECADE server and redirection

DECADE- Enabl ed Vuze: a Vuze client that is conpatible with DECADE by
i mpl ementi ng DECADE pl ugi n and DECADE plugin is enabl ed.

Nati ve Vuze: a Vuze client without DECADE plugin or w th DECADE
pl ugi n but DECADE function is disabled.

DECADE server: a server software which runs at Linux system
providing the in-network storage function for DECADE Plugin to get
and put the data. |It’'s an inplenentation exanple of in-network
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st or age.

Renote Controller: an controller which can control every Vuze client
to start or stop downl oading tasks It also has the function of
collecting statistics information of each Vuze client. It is a nmain
operating platform

3. Vuze dient Design

Note that Vuze client is classified into two different kinds - Native
Vuze and DECADE- Enabl ed Vuze. When running Native Vuze, it behaves
as usual BitTorrent client: sone Vuze clients upload the data for
other Vuze clients to downl oad. Wen usi ng DECADE- Enabl ed Vuze, the
communi cati on and data exchange process is different. The DECADE

server will provide the data for Vuze clients to download. It neans
that uplink traffic can be reduced sharply and downl oad perfornmance
can be inproved. It is beneficial for 1SPs to save the last-mile

upl i nk bandw dt h.
3.1. DECADE- Enabl ed Vuze architecture Design

DECADE plugin is one core part of our denp system It has severa
interfaces with other conponents as foll ow ng:

Interface between DECADE pl ugi n and DECADE server: DECADE plugin can

upl oad and downl oad the data from DECADE server. It also includes
other functions such as user registration, application registration
etc.

Interface between DECADE plugin and Vuze client: DECADE plugin can
register the listener to intercept the BitTorrent nessage such as
"BT_Request” nessage fromor to Vuze client, encapsul ate the data
from DECADE server into "BT_Piece" nessage and put the "BT_Pi ece"
message i nto incom ng nessage queue, read the bl ock/piece data from
the di sk when seeding (to upload the data to DECADE server), and
start or stop the downl oad task, all these functions are supported in
the Plugin APl provided by Vuze.

Interface between DECADE pl ugi ns: When DECADE plugin intercepts the
"BT_Request" nessage fromother Vuze clients, |ocal DECADE plugin
sends "Redirect" nessage to renote DECADE plugin to authorize it to
downl oad the piece data fromthe DECADE server

Interface between DECADE plugin and Renote Controller: DECADE pl ugin
registers with Renote Controller after starting up, Renote Controller
can control all the Vuze clients to start, stop or resune the

downl oad task through DECADE pl ugi ns.
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The system architecture is as follow

| DACADE | | DECADE |
| Server [<---mmmmmeao - >| Server [
[\ I [\ I
N N
I I
I I
I I I I I I
| P2P | Peer | | P2P | Peer |
I I I I I I
| v ] | v ] | Renote |
| | DECADE | | | | DECADE | | | Controller |
| |Plugin |<[-------------- |> Plugin |<[---------------- |\ |
[ [ | [ I I
I N I n I I
I I | | I I I I
| Plugi nAPI | | Plugi nAPI |
I I I I I I
| v | | v |
| | I | | I
| | Vuze |<|-------------- |>] Vuze |

3. 2. DECADE- Enabl ed Vuze Communi cati on Procedure

A DECADE pl ugin can change the data path of BitTorrent downl oad by
using a "Redirect" nessage.

The detail ed communi cati on procedure is as follow ng:

O When each client starts the download task ,it will try to connect
the tracker to get peer list and then send "BT_Request" nessage to
other peers in peer |ist.

O If the DECADE plugin is enabled, then it will intercept the

i ncom ng "BT_Request" message from other Vuze clients, and then reply
with a "Redirect” message which includes DDECADE server’s address,

aut hori zation token and so on to the requester.

O When a DECADE plugin receives a "Redirect" nessage, it will connect
to the DECADE server according to nessage context and send "Renote
Get" message to the DECADE server to request the data, then wait for
response.

O When a DECADE server receives a "Renpte Get" nessage, it will check
the server I P address in the nessage, Case 1: if the address equals

Huang & Chen Expires April 25, 2011 [ Page 5]



Internet-Draft I ntegration exanpl e of DECADE system Cct ober 2010

toits own IP address, then it will send the data to the requester
fromits | ocal disk/menory; Case 2: if the address is not equal to
its own I P address, then it will send the "Renote Get" nessage to
that address, to fetch the data, and then send the data to the
requester. The data will be cached in the server locally for use by
ot her requesters.

O When a DECADE plugin obtains the data, it will encapsul ate the data
into a standard "BT_Pi ece” nmessage and send to Vuze client, then the
client can wite the data block into storage.

The detailed communication diagramis as follow

| | | DACADE | | DACADE | | | | DECADE |
| DECADE |
| Vuzel | | Pluginl | | Plugin2 | | Vuze2 | | Serverl
| Server2 |
I | I I | I l I
l I
|I | | | |
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I
[eneeeenees | o |- >| |
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I
[eneeeenees |- [EEEEEEEEES >| |
| | BT BitField [ [ [
I
[ereeeaenees R e |- > |
| | BT_Request | | |
I
|- R RRREEEEEE >| | |
I
|I | | | |
| | Redi r ect | | |
I
| | <o | | |
| | DACADE Renpt eCet |
I
| | o >|
I I I I |  DACADE
Get |
| | | | |--mmeee
_____ >|
I I I I |  DACADE
Data |
| | | | | <-mn -
| | DACADE Dat a |
I
| | S |

| BT_Piece | | | |



4.

Test Environnent Setting

Test environment includes Vuze client, tracker, DECADE Pl ugi n, DECADE
Servers and ot her supportive conponents such as HTTP Server, FTP
Server and Renote Controller. For performance conpari son of Native
Vuze and DECADE- Enabl ed Vuze, we set the same anount of total network
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bandwi dth resource in these two test cases. |t means the total
upl i nk bandwi dth of all the Vzue clients in the native Vuze test case

is equal to the bandw dth of DECADE server in DECADE- Enabl ed Vuze
test case.

4.1. Test Platforns

o m e e oo o - + o m e e oo o - +
|
| DECADE Ser ver | .. | DECADE Ser ver |
e . e .
/ \ \
/ \ \
/ \ \
/ \ \
/ \ \
/ \ \
/ \ \
o m e e oo o - B oS + o m e e oo o - B SR +
| Vuze client | | Vuze client | | Vuze client | | |
| with DECADE | | with DECADE | ... | with DECADE |--| Tracker [
| plugin | | plugin I | plugin (. I
oo G TS + oo P T LT — +
\ [ /
\ | /
\ | /
\ [ /
\ [ /
\ [ /
\ [ /
\ | /
\ | /
e e e - + e e e - + e e e - + - mm e e +
| Renote I I || I
| PL Manager | | Controller | | HTTP Server | | FTP Server |
I A A S VL I

4.1.1. DECADE Server

DECADE Server runs at Amazon EC2 [ Amazon- EC2] smal | instances.
4.1.2. Vuze dient with DECADE Pl ugin

Vuze clients include seeding client and | eechers. Leechers run at

Pl anet Lab. [ Pl anet Lab] and the seeding client runs at W ndow 2003
server. DECADE Plugin will be automatically |oaded and run after
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Vuze client starts up
4.1.3. Renpte Controller

Renmote controller can list all the Vuze clients in user interface and
control themto download the specific BitTorrent file. It runs at
W ndow 2003 server

4.1.4. Tracker

Vuze client provides tracker capability, so we did not deploy our own
tracker. Vuze enbedded tracker is enabled when naking a torrent
file, the seeding client is also the tracker

4.1.5. PL Manager

PL Manager [Pl anetLab-experinment-nmanager]is a tool devel oped by
Uni versity of Washington, which presents a sinple GU to contro
Pl anet Lab nodes and perform common tasks such as:

O Sel ecting nodes for your slice.

O Choosi ng nodes for your experinent based on CoMbn information
about the nodes.

O Reliably depl oyi ng you experinment files.
O Executing commands / sets of conmands on every node in parallel

O Monitoring the progress of the experinent as a whole, as well as
vi ewi ng consol e output fromthe nodes.

4.1.6. HTTP Server

Torrent file will be put in the HITP Server and the | eechers will
retrieve the torrent file fromHTTP Server after receiving the

downl oad command from Renote Controller. W use Apache Tontat which
is an open source software as HTTP Server.

4.2. Benchmark Setting

For the performance conparison of Native Vuze and DECADE- Enabl ed
Vuze, the same system bandwi dth is provided through sone paraneter
settings. In the Native Vuze, the systembandwidth is defined as the
anount of the uplink bandwidth fromall the Vuze clients. The
maxi mum upl oad bandwi dth (Bu) is configured to every Vuze client
before the test. Suppose the nunber of the Vuze clients is N, the
system bandwidth is Bu * N. In the DECADE- Enabl ed Vuze case, the sane
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bandwi dth (Bu * N) is configured to the correspondi ng Et hernet port
of DECADE Server.

4,.3. Test Steps
Test steps of DECADE- Enabl ed Vuze is as foll ows:

O Start DECADE Server, Renote Controller and all the Vuze clients.

O One of DECADE Vuze clients seeds, generates the torrent file.
DECADE Pl ugi n autonmatically uploads the data to DECADE Server

O Manually put the torrent file into home directory of HTTP

server. |If the default directory of torrent file in Vuze client
is set to the home directory of HTTP server, this step can be
i gnor ed.

O Renpte Controller sends the downl oad conmand to ot her DECADE-
Enabl ed Vuze clients (Ieechers).

O Leechers fetch torrent file from HITP server
O Leechers request and get peer list fromthe tracker

O Leechers send BT_Request nessage to peers and get Redirect
nessages from peers.

O Leechers get objects from DECADE Servers and finish the
downl oad.

O Coll ecting and analyzing the log fromall the Vuze clients.

Test steps of Native Vuze is simlar to DECADE- Enabl ed Vuze. The
difference Is that Native Vuze client does not use DECADE server to
put and get data.

5. Performance Anal ysis

Per f ormance advantage is shown according to the test result of
experi nent:

O There is no upload data traffic from Vuze clients in the DECADE-
Enabl ed Vuze experiment, but in the Native Vuze experinment, the

upl oad data traffic fromVuze clients is same as downl oad data
traffic. Bandwidth resource is reduced in the last nmile in the
DECADE- Enabl ed Vuze experinent. The test result is ilustrated in the
following table. The download traffic and upload traffic include
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data traffic and signal traffic. For the upload traffic in the
DECADE- enabl e Vuze, the data traffic is zero so the all traffic is
si gnal overhead. Though we used the sanme torrent file in the two
cases, but the nunber of Vuze client was not the sane because the
nodes in the Planet-lab are not al ways stable, so the downl oad
traffic is nuch different in two cases.

Fom e e e e e e e e oo Fom e e e e e e e e oo Fom e e e e e e e e oo +

|

[ | Download traffic | Upl oad traffic [

I I I I

- - - +
I I

| DECADE- Enabl ed Vuze| 480MB | 12MvB

| | | |

e e e e e e oo oo e e e e e e oo oo e e e e e e oo oo +

I I

| Native Vuze | 430MB | 430MB

I I I I

Fom e e e e e e e e oo Fom e e e e e e e e oo Fom e e e e e e e e oo +

O Hi gher systemresource efficiency in the DECADE- Enabl ed Vuze
experinent, systemresource efficiency is defined as the ratio of
system downl oad rate to the total system bandwi dth. The test result

is illustrated in the follow ng figure.
I
I
| 88%
I +--- - - +
| | |
| 65% | |
I I I
I SRR + I I
I I I I I
I I I I I
| | | | |
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
| | | | |
I I I I I
Homm e Fom e e TS Fom e e Fom e e e oo
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Nati ve Vuze DECADE- Enabl ed Vuze

6. Security Considerations

This draft does not introduce any security considerations.

7. | ANA Consi derations

Thi s docunent does not have any | ANA Consi derati ons.
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