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P2P

« Paradigm shift from =5 =¥
N S
« Each node is at the - — T

same time a client and / \_

a server -

* Distributed system |

* No single point of e
failure / \_
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* Unstructured overlay - —
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Video P2P

Video is sliced into chunks.

Peers store buffer-maps
(BM).

Peers have a neighborhood.

Peers periodically exchange
BMs with their neighbors.

Peers need to chose a - .
neighbor and a chunk (peer - "&0,.
and chunk selection). — 8

2 g
Chunks must be played \’0..‘\ |
before their deadline,
otherwise they are lost!
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Why P2P-TV?

« Scalable

* Low infrastructure cost

» decentralized system

 PPLive reached 104 millions users per month in 2010 [1]

* Probably due to the asymmetry of ADSL and NAT
 What happens if FTTH is deployed massively?

e The Comcast case

[1] hitp://www.synacast.com/about/
[2] Cisco Visual Networking Index: Forecast and Methodology, 2010-2015
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Synopsis (presentation)

Measuring
Network Awareness
Passive Analysis

Passive Analysis
L3/L7 Interaction Csr)unli—ltgvel chkelt—égvel
Controlled testbed Active Probing
Packet-level
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Problem: network POV

TELECOM
ParisTech

g Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
—]



Problem: network POV

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011

=gl



Problem: network POV (cont'd)
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network POV (cont'd)

Problem
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Problem: system POV
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Problem: system POV
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Problem: system POV
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Problem: system POV

Unoptimized Optimized
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Solution: Network Awareness

A P2P Application is network-aware if it has some knowledge
about the underlay network and uses this information for its
iInner algorithms.
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11



Solution: Network Awareness

A P2P Application is network-aware if it has some knowledge
about the underlay network and uses this information for its
iInner algorithms.

 Different methods to gather informations

1. ISP Cooperation (“oracle” nodes) [R1,R2]

© Operators have optimal knowledge of network topology
®Need to define interfaces for the information exchange

®@Applications have to trust operators
2. P2P Measurements (Latency [R3,R5], Bandwidth [R4,R5], Locality)

© No need for external entity
® Bias can be introduced (bandwidth measures, multiple parallel measures)
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Solution: Network Awareness

A P2P Application is network-aware if it has some knowledge
about the underlay network and uses this information for its
iInner algorithms.

 Different methods to gather informations

1. ISP Cooperation (“oracle” nodes) [R1,R2]

© Operators have optimal knowledge of network topology
®Need to define interfaces for the information exchange

®@Applications have to trust operators
2. P2P Measurements (Latency [R3,R5], Bandwidth [R4,R5], Locality)

© No need for external entity
® Bias can be introduced (bandwidth measures, multiple parallel measures)

Which network features must be taken into account
to reach Network Awareness?

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Features

Path-Wise metrics Peer-Wise metrics
« Bottleneck capacity « Autonomous System (AS)
(CAP) « Passive DB
* CapProbe » Geographical Location
* Round Trip Time (RTT) (CC)
* ping, CapProbe « Passive DB
* Loss rate * /16, /24 IP prefix (NET)
» Hop Count (TTL) « straightforward
. Time To Live * Access Capacity

 application configuration

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 12



Measuring Network Awareness [2]

Passive Analysis

Controlled testbed Active Probing

Packet-level
Emulation

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 13
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Multiple live measurements

0@ oo oV b o
000 [yt WL . ?
O g 4 o o
\\\

* 10 partners, 5 countries
* 40 PCs (campus LAN and residential ADSL)
« 80 hours of experiment, more than 100M of collected packets

8 9 o

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 14
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Preferential Partition

« We split the set of |-|
contributing peers %
between “good” and “bad” <

» According to different /

metrics (AS, CC, HOP, IP)

« we count number of peers l:,’_
and bytes exchanged with ‘et

“good” peers !
pp B Peersgood I -’
peers — Pee’)"sgood —|— Pee’rsbad ﬁ -‘
Bytesgood =
PPbytes —

Bytesgooa + Bytespad

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 15
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Preferential Partition

« We split the set of
contributing peers N/ g, ¢ = Good
between “good” and “bad” ’ LA\

* According to different
metrics (AS, CC, HOP, IP)
« we count number of peers
and bytes exchanged with
“good” peers !

/
B Peersgood ¥ivy
PPPGGT’S -
Peersgood + Peerspgq

Bytes ood
PPbytes — g

Bytesgood + Bytesbad

* At least in episodes IV & V
Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 15
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Autonomous system and geo-location

% of
Contributors

% of Rx bytes
from
Contributors

Same AS

Same CC

1,3

1,4

12,8

13,1

=gl

« Hosts don't discover a big
number of peer within the
same Autonomous
System, or Country but
downloads a significant
amount of Bytes from
them.

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Autonomous system and geo-location

% of
Contributors

% of Rx bytes
from
Contributors

Same AS

Same CC

1,3

1,4

12,8

13,1

* Hosts don't discover a big
number of peer within the
same Autonomous
System, or Country but
downloads a significant
amount of Bytes from
them.

PPLive prefers downloading from near peers. Is this
behavior explicitly enforced in the application?

=gl
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Autonomous system and geo-location
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PPLive prefers downloading from near peers. Is this
behavior explicitly enforced in the application?
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This method presents two drawbacks:
1. Path-wise metrics are not considered
2. There is an implicit bias in the dataset

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Measuring Network Awareness [4]
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Test-bed Setup

-

T
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Test-bed Setup

t
! »
Fon
,SIIIIIII;
1) Firewall blocks all traffic from P to
INTERNET and vice-versa
Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 18
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Test-bed Setup

=
Internet

~ —

o [ [ [ [ [ [ [}

™

2) Network emulation is started:

It adds delay, loss, limits capacity
to the path
P<->A

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Test-bed Setup

Fin R!on R!off }
- \«

P

ol-------—ll i Internet

3) Network emulation is stopped
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Test-bed Setup
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Capacity Limitation
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« Bitrate and Breakdown of the video stream.
« Bandwidth limitation never goes under the streaming threshold
 PPLive is very reactive towards bandwidth change!
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Problematics

Passive analysis Active testbed
* bias » path-wise
* peer-wise * testbed

Combine Active and
passive techniques

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Measuring Network Awareness [3]

Passive Analysis

Controlled testbed Active Probing

Packet-level
Emulation

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 21
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P2PGauge

PFO be P2P Traffic

SooooDoo

Active probing
(capprobe)
IDBI

Passive queries
(local DB)

* Probe
« unmodified P2P application
* Monitor captures traffic

* measures (active and passive)

« analyzes and visualizes results
Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Passive characterization

europe breakdown ( 210/535 peers, 39.25% of world peers)
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 breakdown of traffic between countries, AS

* How to represent network awareness “at a
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Metrics

PPRTT = 560/0

10’ TX e
— ° .- °o . RX
210° | ¢ »® ,°° % °
2 :} > ° .
'6' . {l oY e 0 ° ° ¢
£10° & L2 %0 - o
S oo o
> 4 °
0 10
""@ ~ °
= A3

10 °, o

1000 1500 2000

RTT [ms]

« Compact information into a single value

« Multiple metrics are possibles (Preferential Partition,

Correlation, Kullback-Leibler distance, Bhattacharya
distance)

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Kiviat chart (Preferential Partition)

CC

1 @
AS NET

1

Y

<o
HOP / CAP
1 1
RTT
1

« Compact view
* Mean and variance
 Flexible

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Kiviat chart (Preferential Partition)

CC
1 @
w %
AS NET
1
/>
\/ o
1 1
°TT
Compact view e Slight Preference towards high
Mean and variance capacity peers
Flexible  No preference for close peers
(RTT, HOP)
Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 25
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P2PGauge [1,2]

m ToplOAS geoPeersMap geoBytesMap | Scatters plots CDF | undefined || Kiviat2 (POT) || <

POT Kiviat: #probed_peers_tot=186, #probed_peers_last=1

=«c =<c
— POl bytles_sent. L8
—POT_brytes_rec.t 1 — CORE byt s o xt

|
§
|
4
£
i

- A

Time: ¥ Since t0 | LastdT

Bytes: ) Al ¥ Transmitted ¥ Received

[2] D. ROSSI E. Sottlle S. Valenti and P. Veglla Gauging the network friendliness of P2P applications .

Demo Session, Barcelona, Spain, August 20009.
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In ACM SIGCOMM,
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L3/L7 Interaction [9]

Passive Analysis

Controlled testbed Active Probing

Packet-level
Emulation
FarisTech Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Motivations

* Provide a tool to test P2P applications

« Complementary to Simulation and large scale
testbed as PlanetLab

* test real application

 Full control on the network (topology, routing, load
balancing, etc.)

* Reproducibility
» Study the interaction of L7 P2P trading logic
with L3 traffic engineering

 especially important for network aware applications

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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user space

L3
Traffic
Engineering

!

txt

Routes
FIB

.

user space

L7 HOST

Peer-2-peer

)

txt

Load
™

!

CORE

Forwarding and
measurement

kernel level

dynamics

xml

Topology

.

odelnet-TE

Single core machine

emulating topologies

(capacities, latencies,
etc)

Nodes running multiple
instances of
applications binded to
virtual interfaces

All the traffic is forced
through the Core

ModelnetTE
periodically performs
traffic engineering
according to traffic
matrix
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Scenarios

 Abilene topology (Internet 2)
« Uniform VS skewed population models

IP (shortest path) VS Traffic enginnering

« 200 peers

TELECOM
ParisTech
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Scenarios

Uniform

Skewed

Abilene topology (Internet 2)

Uniform VS skewed population models
* |P (shortest path) VS Traffic enginnering
« 200 peers

TELECOM

e Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 30




Scenarios

Uniform
Skewed
Ref | Testbed Nodes Nodes/
machine
 Abilene topology (Internet 2) R6  |Grid5000 | 10000 |100
] ] R7 PlanetLab 400 1
* Uniform VS skewed population mod{zs Tvosere: 220 |32
e |P (shortest path) V( Scalability R9 | Grid5000 300 |100
iSSUG' ModelnetTE 200 35
® 200 peerS . R8 PlanetLab 160 |1
e Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 30
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Applications

@ BitTorrent .Q:Q.Q:Q. WineStreamer
* Filesharing * Live Network Aware
. TCP 2P-TV
. elastic traffic * NapaWine
+ rarest-first chunk * UbP
trading logic e Minimum rate
* Playout deadline
based

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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BitTorrent and TCP fully exploit network capacity (5mpbs each

core link)
Almost no drops for BitTorrent

WineStreamer heavily congests
Traffic Engineering

utilisation on some links

But can create congestion on otherwise unloaded links!
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Link load
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BitTorrent and TCP fully exploit network capacity (5mpbs each
core link)

Almost no drops for BitTorrent

WineStreamer heavily congests

Traffic Engineering utilisation on some links

But can create congestion on otherwise unloaded links!
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Populatlon model and network capacity
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Skewed population model is beneficial for both applications

Higher probability to choose peers behind the same router
TCP performs better

NA applications can explicitly choose close peers to avoid
narrow links
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« TE behavior counterintuitive: performance of both applications
deteriorates

=gl

BT suffers longer paths and interaction of TE and TCP is bad(reordering, RTT
estimation)

Network Awareness and TE do not play well together

Abilene network is a hard scenario for TE algorithms since there is no path-
diversity
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Abilene network is a hard scenario for TE algorithms since there is no path-
diversity
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BT suffers longer paths and interaction of TE and TCP is bad(reordering, RTT
estimation)

Network Awareness and TE do not play well together

Abilene network is a hard scenario for TE algorithms since there is no path-
diversity
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Contributions summary

« We provided procedures to test P2P applications’
Network Awareness

* Through passive measures (dataset with 40 nodes, 3
applications)

» Controlled testbed to measure preference towards path-wise
metrics

« P2PGauge tool which exploits active and passive measures to
show at a glance applications’'NA

* Developed procedures and tools to test interaction of
P2P application with L3 network

« Simulation campaign to test NA algorithms in realistic
scenarios

* ModelnetTE which allows the study of the interaction of L7
routing over reactive networks

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011 35

=gl



Contribution summary
(Lessons learned)

 Measurement
 application mostly bandwidth aware
« Simulation

« Bandwidth aware is a good choice for QoE (in ADSL
chunk TX time >> propagation delay)

e ModelnetTE

« packet level interaction (load balancing, TCP,
overlay routing) may have unwanted effects

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011

36



Future work

* Use our tools to test new generation applications
« Parallel Modelnet core

* New topologies and TE algorithm

« understand which TE algorithms/topologies perform
better

* Web integration
* implement P2P logic into browsers
* Signaling dynamics

 better study the trade-offs between signaling
overhead and outdated knowledge

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Thank you for your attention!
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Oops (guard slide)
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NapaWine induced bias

Table 3.2: NAPA-WINE induced Bias

Contributors All-peers
App Peer% Bytes% | Peer% Bytes%
PPLive 0.95 3.54 0.10 3.33
SopCast | 10.25 17.71 4.60 19.45
TVAnts 29.82 5631 | 15.56 56.06
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ToN complete table

Download Upload

Non-Napa All Contributors Non-Napa All Contributors

Net  App B, % P, % |Bp% Pp% ||By % P,%|Bu% Py %
AS PPLive 6.5 0.6 12.8 1.3 0.8 0.2 1.8 0.5
SopCast 0.6 0.7 3.5 39 1.7 0.7 6.4 39
TVAnts 7.3 3.3 32.0 13.5 11.6 1.8 30.1 9.6

CC PPLive 6.5 0.6 13.1 1.4 1.1 0.3 2.1 0.6
SopCast 0.6 0.8 4.0 4.4 1.7 0.8 7.2 4.4
TVAnts 7.6 4.0 379 16.3 14.3 3.1 37.7 12.5

NET PPLive : . 9.9 0.8 : . 1.4 0.3
SopCast - - 2.0 2.6 - - 35 2.6
TVAnts : . 18.1 6.7 : . 18.1 54

HOP PPLive 42.2 41.1 514 42 4 304 40.4 31.7 41.0
SopCast 290 40.7 379 48.0 45.9 43.0 569 49.8
TVAnts 62.1 55.0 81.1 71.9 57.8 53.0 789 67.2

SYM PPLive 3.3 4.8 4.3 50 : . . .
SopCast 6.7 13.0 7.8 14.2 - - - -
TVAnts 124 109 20.0 14.3 : . . .
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le+08
le+07 ¢
le+06 ¢ |
100000 ¢

10000 .

Passive BW correlation

L o§5;$::§..o.. o |
i Other - 4
Testbed ©
_ Same LAN
256 1024 2048
Estimated Mean Bandwidth [Kbps]
| Y:[ BWar BWx
X : mean  Pgg mean  Pgg
AS 0.28 044 | 0.27 0.29
CcC 0.27 042 | 0.26 0.26
RX all 043 054 | 045 0.53
LAN | 062 0.75 | 051 0.61
'LAN | 0.33 0.40 | 0.37 0.45
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The big picture
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Layer 3 components
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Layer 3 components

L3 Host

* Multiple Classes
* Different Upload/
Download Bandwidth

/

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011




Layer 3 components

L3 Host

* Multiple Classes
* Different Upload/
Download Bandwidth

L3 Network

/
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- Overlay only (latency =0)

- Constant delay
- Meridian latency matrix
* Dynamic
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Layer 7/ components
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Layer 7/ components

/ <>} L7 Peer and Overlay\

e Chunk Schedulers
- {rusr, lu/r, lu/la, lu/ba, lu/pa}
 Topologies:
B G(nv M)’ G(n, p)
- Topology Manager
- J
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Layer 7/ components

/ <>} L7 Peer and Overlay\

* Chunk Schedulers

 Topologies:
- G(n, M), G(n, p)
- Topology Manager

\_

-{ru/r, lu/r, lu/la, lu/ba, lu/pa}

(A L3/L7 Interaction

/

=gl

- &haling errors
e Latency/capacity
estimation errors

N
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Simulation settings

2000 peers
Mean out-degree = 10

1500 fixed size chunks (100kbit) for a duration
of 150 seconds

Video stream at 1Mbps

Experiment averaged on 10 simulation run with
different overlays (GNR, GNP) and random
seeds

First 500 chunks ignored to avoid initial transient

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Performance indexes

* Overlay performance indexes

* Global chunk delay (CDF, 99 percentile,...)
» Loss rate (chunks lost, or arrived after deadline)

* User perceived quality
« PSNR
» Operator-wise link utilization

* Locality P%: Amount of traffic exchanged at
the access

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Algorithms comparison

* We compare delay distributions of 5 well-
known chunk diffusion algorithms

o ru/r, lur, lu/la, lu/ba, lu/pa
 Along with traffic Locality index P%

1 SogeeeRsssttataceEacEEsEEEgRRR cEEgraEEELy
luba ~ 0F  gwem
6 |
0.8 b % D m lupa
S A 11.60%
.-'
8 ‘ lu/r ru/r
04 0.99%
0.2
0 !
0 1 2 3 4 5
Delay (s)
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Algorithms comparison

« We compare/ Latency listributions of 5 well-
Aware .
Known chun n algorithms

o ru/r, lur, lu/la, lu/ba, lu/pa
 Along with traffic Locality index P%

1 .@\”‘/\’/\' ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Oﬁf\ﬁQODGD ﬁﬁﬁﬁﬁ . ﬁﬁaﬁﬁﬁﬁﬁﬁﬁﬂﬁo
[€) g o o o o b e s Tataia it L L L e
lu/ba o = oo
=
0.99% @ o
0.8 \ . lu/pa
2 11.60%

0.6 "

e
8 lu/r ru/r
0.4 0.99%
0.2
0 |
0 1 2 3 4 5
Delay (s)
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Algorithms comparison

« We compare| Latency Jistributions of 5 well-
Aware .
Known chun n algorithms

o ru/r, lur, lu/la, lu/ba, lu/pa
* Along with traffic

1 ‘ — B S S )
lu/ba ol
0.8 0.99% 2 w" Jwpa
L o <4 11.60%
L
8 © ¢ g ~— lur ~___rur
0.4 8 1.01% 0.99%
T 1204% 0w
On
I e G '
0 1 2 3 4 5
Delay (s)
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Algorithms comparison

- g Power
* \We compare L,E\E\?:r(;y istri Aware ]5 well-
known chun n alge BWikaeney

o ru/r, lur, lu/la, lu/ba, lu/pa
* Along with traffic

1 T ooT! HaaaEEaEn)
lu/ba OF " o
: -
0.8 0.99% 2 w" Jwpa
n g om—
= @ =77 11.60%
L
8 © O g~ lu/r ~___rur
0.4 8 1.01% 0.99%
T 12.04%  m
|
() EErrearEnooeeecd ' ' '
0 1 2 3 4 5
Delay (s)
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Algorithms comparison

* We compare delay distributions of 5 well-
known chunk diffusion algorithms

o ru/r, lur, lu/la, lu/ba, lu/pa
 Along with traffic Locality index P%

1 SogeeeRsssttataceEacEEsEEEgRRR cEEgraEEELy
luba ~ 0F  gwem
6 |
0.8 b % D m lupa
S A 11.60%
.-'
8 ‘ lu/r ru/r
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L3/L7 Interaction

* All schedulers base their decision on
chunk “usefulness’.

 Each peer must have an up-to-date
knowledge of neighborhood buffermaps.

« Control information can be lost at L3 (if
control information is sent over UDP).

« P2P-TV applications may wish to limit
signaling traffic lowering the rate of
control information.

* These factors induce a distorted view
of the system state.
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Chunk collisions

* We want to assess the impact of signaling

errors without being bound to a specific
signaling algorithm.

* We resort to an high-level abstraction

« we model errors due to loss or out-of date
information as error on buffer-maps

* With a probability Perr, a peer send a chunk

=gl

to a neighbor despite it already received it.

L L

Perfect knowledge Out-of-date knowledge
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Chunk collisions

* We want to assess the impact of signaling
errors without being bound to a specific

signaling algorithm.

* We resort to an high-level abstraction

« we model errors due to loss or out-of date
information as error on buffer-maps

* With a probability Perr, a peer send a chunk
to a neighbor despite it already received it.

Perfect knowledge
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Out-of-date knowledge
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Chunk collisions

* We want to assess the impact of signaling
errors without being bound to a specific

signaling algorithm.

* We resort to an high-level abstraction

« we model errors due to loss or out-of date
information as error on buffer-maps

* With a probability Perr, a peer send a chunk
to a neighbor despite it already received it.

Perfect knowledge
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Chunk collisions

* We want to assess the impact of signaling
errors without being bound to a specific
signaling algorithm.

* We resort to an high-level abstraction

« we model errors due to loss or out-of date
information as error on buffer-maps

* With a probability Perr, a peer send a chunk
to a neighbor despite it already received it.

@

-
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Chunk collisions

* We want to assess the impact of signaling
errors without being bound to a specific
signaling algorithm.

* We resort to an high-level abstraction

« we model errors due to loss or out-of date
information as error on buffer-maps

* With a probability Perr, a peer send a chunk
to a neighbor despite it already received it.

@ e ©

Perfect knowledge Out-of-date knowledge
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Signaling errors

Global overlay
properties

» delay y and 1195

* l0ss%
{User,operator}-
related quality
Indexes

* Locality P%

« PSNR

 EvalVid
* log scale

« stratified sampling

« 28dB is the good/bad
quality threshold

Delay 4 and g5 (S)

Locality P%

=gl
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Wrap-up & Future work

* We want to compare these algorithms under

realistic settings such as network latencies
and heterogeneous peer classes.

« Signaling errors can heavily impact overlay
performance.

 Future work:

* Improve signaling mechanism

« Consider other sources of errors
* More sophisticated core network
* Next-generation video codec

Paolo VEGLIA. On the Network Awareness of P2P-TV Applications. 23 September 2011
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Signaling errors (cntd)

Ideal Realistic
class
--—-—-—
0,59 1e-2
3 0,69 1 1e-2 0,8 1,2 8,5
4
FF 2,24 2,17 68,2 1,3 1,1 146,09

* Breakdown of performance indexes among peer
classes

* Intra-class degradation factor (i.e. Hideal/ Urealistic)
 performance loss from ideal to realistic settings.

* Inter-class degradation factor (i.e. p1/ha)

« quantifies the fairness of the results among classes
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Topology Manager impact

» Subsets of algorithms (best - worst)

o ru/t, lu/pa

* Topology manager improves performance as
well as traffic localization!

1

0.8

0.6

CDF

0.4

0.2

0

=gl

lu/pa +T
10.66%

Lost Chunks

\
)

)
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Network topologies impact

Algorithms:
 ru/r, lu/pa

Reaction to different network topologies (i.e., latencies
between router follow pre defined distributions)

* |deal, Constant, Meridian, Dynamic
1 ‘

0.8 N

0.6

CDF

0.4

Lost Chunks

0.2
Ideal +
Meﬁdian 0

0 "”””””“““””wW' |
0 1 5 ; 4 ]

Delay (s)
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Measurements errors

« Latency
estimation error

 delays are little
altered

« traffic locality gets
penalized
« Capacity
estimation error

 global delay
INncrease

=gl
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" Delayp -
Delay 7595 O
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Latency error intensity o

Locality P% ©
1 10
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PSNR

Peak Signal-to-Noise Ratio
Logarithmic scale

Measures the quality of the received video
EvalVid tool used to evaluate PSNR
Computed from lost chunk list
Calculating PSNR for each peer is CPU intensive!

We make a sampling among the peer and we use the mean

value
Lost Chunks: 48 Lost Chunks: 45
Mean delay: 1,28s Mean delay: 1,18s
PSNR: 12,1dB PSNR: 16,1dB
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