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Status of this Meno

This Internet-Draft is submtted to |ETF in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF), its areas, and its working groups. Note that
other groups may al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/lid-abstracts.txt.

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm .

This Internet-Draft will expire on April 22, 2011.
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Copyright Notice

Copyright (c) 2010 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the BSD License.

Abst ract

Thi s docunent reports the experience of China Telecomin a recent
experinment with the ALTO service and P2P caches deploynent. It is
found that the deploynent of the ALTO service significantly inproves
the capability of a Service Provider to affect the distribution of
P2P traffic. It is also found that a traffic | ocalized ALTO policy
may decrease the downl oad speed of a P2P user. However, the
depl oynent of some P2P caches can conpensate such influence
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1. Introduction

Al 't hough another trial on P4P, the predecessor of the ALTQO is
avai l abl e by Contast, the inpact of ALTO on a large scale rea
networ k has never publicly reported. Such real network shoul d post
no limtation on either the nunmber of contents or the nunber of
users. This draft reports the experience of China Telecomin a
recent experinment with the deploynent of the ALTO service and P2P
caches.

Wth over 60 million fixed-Iine broadband subscribers, China
Telecom is the |argest broadband service provider in China. It has
one IP  backbone network that cover all of the 31 provinces and
about 200 MAN networ ks nanaged by the provinces respectively.

This trial was taken place in one province with 7 nillion
br oadband subscri bers and about 11 MAN networks.

Xunl ei, the cooperator of this trial, is a |leading P2P service
provider in China. Xunlei supports both file downl oads and real tine
medi a streanming. In 2009, when was this trail occurring, it serves
over 20 million users each day.

This trial is ajoint effort of China Tel ecomand Xunlei. During
this trial, China Tel ecom provided the follow ng devices: an alto
server for distribute ALTO i nformation, sone P2P caches to test its
i nfluence on traffic | ocalization and user experience. China Tel ecom
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al so nonitored the traffic load within its backbone. Xunlei provided
the P2P client and users. To support this trial, Xunlei nmodified its
platformto support ALTO and recorded operational information on
its platformaccording to the requirenent of China Tel ecom Note
that the client of Xunlei was not changed.

2. High level description of the trial

2.1. Difference between standard ALTO protoco

Note that ALTO protocol is still on progressing, in this trail, some
nodi fications were nade to the ALTO

First, a notification nechanismfor the ALTO server is introduced.
Wth this mechanism the ALTO server notifies its clients the
changes of network maps and cost maps. Thus, ALTO clients can
respond fast to the change of traffic optimzing policy.

One problemthat this trail nmet is to find the effect of ALTO& Cache
depl oynent. The traffic within the I P backbone is highly periodica
For exanple, the traffic on each weekend is higher than the workday.

As such, data should be collected in the same workday in different
week. This can facilitate the conparison of the effects on p2p
traffic under different ALTO configuration and different policy, and
to evaluate the effect of ALTO service

In this trail, ALTO clients were just enbedded in the trackers of
Xunlei, not in the Xunlei clients. The reason for this is mainly for
depl oynent consideraton. There are hundreds of mllions of Xunlei
clients in use, To update these clients as the ALTOclient in a
short tinme is not feasible. However, according to the analysis of
Xunl ei, al though both tracker based and tracker-|ess technology are
adopted, the traffic does not controlled by the trackers is |ess
than 15% of its total traffic. Based on this analysis, in this trial
Xunlei clients are not involved in the ALTO service which has
negligible influence on the final evaluation of this trial. Such
design can also reduce the |oad on the ALTO server

Secondly, only nmap service is provided in this trial. Qher services

of ALTO service were not depl oyed, as they are not essential for
this trial
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2.2. Difference with Contast’s tria

Contast has a trial with limted swarnms, with the cooperation of
Pando. According to (ref), there are five swarns, and overall 57,000
peers are involved in that trial

There are several differences between our trial and Contast’'s tri al

1. The scope of the trail: This trial covers the whole province with
over 700 mllion broadband users. It |asted for over 4 nonths.
There are countless swarns with all kinds of contents. Thus, this
trial is nore realistic than the previous trial from Contast.

2. The usage of P2P cache: This trail differs fromthe previous
trail by the utilization of P2P cache. In this trail, the average
downl oad speed of a Xunlei client decreases with the increase of
the level of traffic localization. Thus the usage of P2P cache was
i ntroduced to conpensate the decrease of downl oad speed

3. The evaluation method: In contrast to that all test data was
collected by Pando client in Contast’s trial, we collect test data
fromtwo ways. Besides the data from Xunlei P2P client, we
simul taneously collect the data fromnnetwork operator’s NVS
system (such as data from SNWP reports and DPI (deep package
i nspection) device depl oyed on backbone). We can do this because
Xunlei’s p2p traffic occupy 20% of backbone traffic flow This
traffic floww Il all be affected by our alto policy and it is big
enough to be observed by network operator’s NMS system

4. The inplenmentation of ALTO In this trial, only the P2P trackers
are ALTO clients, but not those Xunlei clients. There are some
reasons to do this:

a) To avoid the update all Xunlei clients and sinplify the
depl oynent of trial

b) To lessen the alto server |oad.
c) Above 85% of Xunlei traffic flowis controlled by Xunlei
tracker, the traffic flow from DHT nmechanismis |less than 15%

An alto server dedicated for Xunlei tracker can contro
majority of Xunlei traffic flow.
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3. Trial results

This trial used all Xunlei p2p client in the province and al
contents that are requested or served by Xunlei P2P client in the
province. The trial environment is nore realistic than contast’s. A
primary objective of this trial is to measure the effects of traffic
| ocal i zati on and change of users downl oad speed in conparison to normnal
p2p activity.

The test process is divided into two parts: first part is just
applied the ALTO server to neasure the effects of traffic localization
and change of P2P user experience. The second part is to introduce the
P2P cache to the trial, to nmeasure the inprovenent of user downl oad
speed, the bandwi dth consunption and their relationship with the scale
of cache and.

Qur trial starts at 2009.6.12 and ends at 2009.10.18, lasting nearly
four nmonths. We do this trial by applying different ALTO policy to
Xunl ei tracker. There are two kinds of ALTO policy: One is optim zed
policy and the other is normal policy. The optimzed policy will try to
localize the traffic as much as possible by utilizing the information
fromALTO server. The normal policy will just use the original Xunlei
peer selection and traffic control rules and no alto policy are
i nvol ved. We usually change the alto policy in mdnight of a day and
send a notification to Xunlei tracker with notification
mechani sm (http://tools.ietf.org/id/draft-sun-alto-notification-02.txt)

Before we do the trial , we collect the information about Xunlei’$S
peer and traffic distribution

<Kai . Lee> Expires April 22, 2011 [ Page 6]



Internet-Draft< ALTOSDECADE trial within China Telecom > Cctober 2010

oo e e e e e e e e e e e e e e eeem o oo +
| No |Data Item | Description | The way of |
| | | | col l ection |
Fomm e e e o e m e e e e e e oo - +
| 1 | Peer | 24.6%is within | Random sanpling by |
| | di stribution|the province, 75. 4% | Xunl ei tracker 24 |
[ [ |[is out of the |times one day |
[ [ | provi nce [ [
) B Fom e e e e e e e e oo +
| | Traffic | 76.9% i s | Random sel ecti ng |
| 2 |distribution|intra-province traffic |peers to report [
| | |23. 1% i s |[their traffic flow |
[ [ |[inter-province traffic | [

T o e e e e e oo - Fom e e +

3.1. ALTO server policy test
After we applied the alto optim zed policy about 60% i nter-province

traffic has becane The intra-province traffic. Belowis the result
that we observed on china teleconis network NVS system
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oo e e e e e e e e e e e e e e eeem o o e e e e e aa oo +
| No |Data Item | Description | The way of |
| | | | col l ection |
Fomm e e e o o e e e e e e e e e e e oo n +
| 1 | Qutbound | Decreased 42. 77Chps, Col | ecting max average

| | bandwi dt h | about 50.61% of total out bound traffic of |
| | | Xunl ei out bound | a day fromthe DPI |
| | |[traffic | system |
) B ) +
| | I nbound/ | out bound bandw dt h | Col I ecting max average

| 2 |outbound | decreased 31.58Chps | i nbound/ out bound [
| | bandwi dt h | i nbound bandwi dt h traffic of a day from |
| | | decreased 10. 46Ghps | the snnp system |
T o e e e e e oo - o e e e e e oo +

User’'s average downl oad speed will decreased if traffic localization
policy is applied

3.2. P2P cache test
In this trial we deployed 16 cache devices, each with 1.8TB SAS hard

di sks. The P2P cache system has 15CGbhps |inks connected to the
internet. W cached the content according to its popularity.
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oo e e e e e e e e e e e e e e eeem o o e e e e e aa oo
| No |Data Item | Description | The way of

| | | | col l ection

Fomm e e e o o e e e e e e e e e e e oo n
| 1 | Qutbound | Decreased 40Ghps, Col | ecting max average
[ | bandwi dt h | about 54.47% of total out bound traffic of

[ [ | Xunl ei outbound traffic |a day fromthe DP

[ [ [ | system
) B )
| | I nbound/ | out bound bandw dt h | Col I ecting max average
| 2 |outbound | decreased 39. 18Chps | i nbound/ out bound

| | bandwi dt h | i nbound bandwi dt h traffic of a day from

| | | decreased 28.3 Ghps | the snmp system
T o e e e e e oo - o e e e e e oo
| 3 |Average | From 279KBps up to | Col l ection from Xunl ei

| | downl oad | 294. 5KBps | CAM syst em

I | speed I I

Fom e e e e oo o e e e e e e e e oo o m e e e e oo

The P2P cache system occupancy ratio is about 80% Bandwi dth
consuned i s about 4-5Ghps

After deployed the P2P cache system the traffic flowin the the
provi nce has decreased a |ot. Meanwhile the average downl oad speed
of Xunlei client has been increased.

4. Methods of data collection

In this trial we have two ways for information collection; one is to
collect from p2p service provider such as Pando and Xunlei just like
contast’s trial. The other is to collect froml|SP s network QAM
system Because the Xunlei’s inter-province traffic flow is about
80CGops that is | arge enough to be observed by | SP's network OAM
system

1. Information fromISP s network OAM system and DPl system
i ncl ude
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a) | nbound/outbound traffic flow statistic
b) Xunlei traffic flow detected by DPI system The DPl system
just nonitored the uplink of the province to China teleconis
backbone.
2. Information from Xunl ei
a) Inter-province/intra-province traffic flow.
b) User average downl oad speed
5. Configurations and algorithns in trial
5.1. Configuration of PID MAP
a) PID Map: W define 11 PIDs
Pl D1- PI D11 represent the 11 MANs of the trial network
PI D12 represents rest of the Internet
b) Cost Map:
Bi di rectional cost between any PIDs fromPIDl to PIDL1 has the
sane value 1
Bi di rectional cost between PID12 and PID (1<=i<=11) has the
sane val ue 2
5.2. Algorithnms of Xunlei using ALTO i nformation
Xunlei is a hybrid application utilizing both trackers and DHT
About 85% of Xunlei traffic controlled by Xunlei trackers. In this
trail ALTO clients just include the xunlei trackers not include the
xunlei client. Just the traffic controlled by xunlei tracker has
been affected.
Before the trial Xunlei tracker peer selection algorithmis:

Xunl ei Peer selection algorithmdepends on two properties: ISP ID
and UC (upl oad capability), the peer selection priority is

Sane ISP ID > different ISP ID

H gher UC > | ower UC
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The peers with sane ISP ID with the requesting peer have higher
priority than those with different ISP ID. If peers have sane ISP ID
then the peers with higher UC have higher priority than those with

| ower UC.

After applying the ALTO information into the xunlei peer selection
al gorithm Xunlei changed his Peers select nechanism Al xunlei
peers are organized in a tree structure which is indexed by
ClD(content ID), in the second | evel ALTO ISP and normal _I SP
represent the network of ISP with and without alto information. In
this trial 11 MANs in trial province becane 11 ALTO | SPs. The third
I evel is defined by different upload capability(UC) of peers. The
fourth level of normal _I| SP branch is the different

provi nces(PROL, PRO2) of ISP, the fifth Ievel of the normal ISP is
different city of |SP.

oo +
I a Db I
o e e e oo +
/ \
oo + oo +
| NORVAL_| SP| | ALTO ISP |
oo + oo +
/ \ / \
UC BIG UC_ MD UC SMALL UC BIG UC_ MD UC SMALL
I |~ 0\
PROL PRO? PEERL PEER2
/
CITYL CITY2
\
PEERL PEER2

The al gorithms of cost between origination peer(peer_o) and
destination peer(peer_d) is :

If (peer_o and peer_d both from ALTO_| SP)

If (peer_o and peer_d in the sane ALTO I SP) then cost = 0;
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El se cost = 100000;

Else if (peer_o fromALTO I SP and peer_d from normal _|I SP) cost
100000;

Else if (peer_o fromnornmal _|I SP and peer_d from ALTO | SP) cost
1000;

Else if (peer_o and peer_d both from normal _I SP){
If (peer_o and peer_d fromdifferent normal | SP) cost =1000;
Else if (peer_o and peer_d fromdifferent province) cost = 100;
Else if (peer_o and peer_d fromdifferent city) cost = 10;

El se cost =0;

}

The peer select nechanismis | ower cost peers wll have higher
priority

The updat ed peer selection nechanismis not the best nechanism For
exanple a peer in MAN2 is supposed to be better choice than the
peers whi ch not |ocated in china teleconis network when a peer in
MAN1 send a content request to tracker. But this nechanismwill

sel ect the peer out of china telecomis network first then select the
peer in the MAN2. Before we defined the network map with 12 PIDs. W
first defined a network map with just 2 PIDs. PIDl represent the
trial province and PID2 represent the other network to test the
backbone traffic saving effect of ALTO service. The test result show
that the network map with 12PI Ds has al nost same backbone traffic
saving effect conpared to the network map with 2 PIDs. So in the
trial we deployed this nmechani sm

The other change is the nunber of returned peers from xunl ei
tracker . If a listing request is fromthe trial province, the
maxi mum # of returned peers from xunlei tracker is set to 120, not
the normal case of 500.

5.3. Configuration of cache system
Bef ore we depl oy the cache system we have nade sone statistics about

rel ati onship of content popularity and network traffic caused by
content with different popularity in trial province.
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o m e e o - o m e e e oo [ S o m e e e o +
| cont ent | total | t ot al | proportion

| popularity| size(GB)|traffic | of total |
| | | (Gops) |[traffic(% |
Fommm e e mm e T S Fomm e e e e e e ea s +
| top 10 | 18.9 | 1.34 | 9.3 |
| top20 | 29.3 | 1.68 | 11.7 |
| top 50 | 51.8 | 2.28 | 15.9 |
| top 100 | 93.6 | 2.89 | 20.1 |
| top 500 | 418.7 | 4.74 | 33 |
| top 1000 | 812.4 | 5.88 | 40.9 |
| top 2000 | 1518.6 | 7.16 | 49.8 |
| top 5000 | 3551 | 8.89 | 61.9 |
Fommm e e mm e T S Fomm e e e e e e ea s +

Qur cache systemhas linmited storage and access bandw dth so we need
to know which content is nmpost "val uable" to be cached. According the
statistics fromxunlei if a downloading task is fed over 100 peers
this task always can get the nmaxi nrum downl oad speed(this speed
depends on the peer’s access network, in the trial the average
access speed of user is about 2Mips). The top 2000

popul ar content al nost all have over 100 seeds in trial province.
That means the top 2000 popul ar contents don’t need be cached. Cur
cache policy is just cache the content which's popularity rank
behi nd 2000.

6. Next steps

The alto nmechanismis very effective to optimze the traffic flow
But when the traffic is localized, the user average downl oad speed
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is slowed down sinultaneously. If alto can cooperate with p2p cache
or other service performance enhancenment nmechanism it will be nore
practi cal .

The ALTO service's effect depends on the SP such as Xunl ei, pando how
to use it. The nmechani sm such as peer sel ection nechani sm and
content cache nechani sm need to be studied.

7. Security Considerations

Hi gh-1 evel security considerations can be found in the [draft-ietf-
al t o-probl em statenent].

8. | ANA Consi derations

Thi s docunment requests the registration of a new nedia type:
"application/alto"
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