EURASIA:peering

Evaluating the internet end-user experience in the
Russian Federation

Initial Findings

Research commissioned from Predictable Network Solutions by Euraisa:Peering
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EURASIA:peering

New peering point @ [Xcellerate Ha nnowagke IXcellerate Moscow One

Moscow One data centre AOCTYMNHa ycayra «4acTHbIM NUPUHTY ,
OTANYNTENbHOM 0COBEHHOCTbIO,

* Private and public peering KOTOPOW ABNsieTCA coeaMHEHNe TUNa

* Connected to LINX and MSK-IX «OAMH-C-OAHWM» Ha OcHOBE

« Where else do we need to be? A1BYCTOPOHHEM L0rOBOPEHHOCTH.
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About me - .Pete Clgdlngbowl - 060 MmHe EURASIA:peering
* Mechanical engineer | nH)XeHep-mexaHUK
 Worked in the oil industry and manufacturing on process flows

* Then 15+ years in telecoms and data centres | 15 net TeneKommyHUKaumu
* Seek to understand what impacts flows in packet networks.....

/ What “forces” impact on network flows? \

Bo3geiicTBne ceTeBoro noToka? /

-~

AQ is what | use to inform me about flow and the forces impacting on it
so | know where to put data centres and peering points....

Denbta Q = rnybokoe noHMmaHue
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AQ is quality attenuation of the user experience Y3V 2 XS/ V== /1)

The science bit:

K For more info - http://www.slideshare.net/mgeddes/introduction-to-g-extracts

* All packets experience delay and some packets are lost
* ltis the distribution of delay and loss that applications are sensitive to
 AQis a proxy for the quality of the user experience

AQ arises from two sources:

Structural
G - Network topology
S - Speed of links

Variable load
V - The applied load & its pattern
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AQ - “Densta Q”

KQuyecTBO 3aTyxaHMA = “notepu v 3agepXKn”
COCTOUT U3.:

ﬁ G — reorpadus
“ S — CKOpOCTb
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QESJJ V - ckonneHue
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Measuring AQ

A ->B (one way delay)  *

Viewing the data by packet
size shows the structure
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The “forces” impacting flow EURASIA:peering

All AQ is (everywhere and
always) comprised of these
three basic elements.

Each of those components 1 \_/ariable AQ
could also contribute to loss. V

>

cRonineHue

S Size related AQ

CROPOCTb

Delay

> <

G Geography AQ
reorpadpus
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How do we establish the impact on the
User’s experience from the measurement of AQ?

It depends on the application........

Sensitivity of VolIP to delay and loss

Plot of PESQ value vs packet
delay variation and loss rate

Interaction between
delivered AQ and user
perceived quality.
Network quality to user
quality ‘surface’ is one
approach to capture the
relationship.

IPTV

Time to first frame

Time from pressing “play” to
the first frame of the image
being rendered

There are player specific
behavioural issues
— Analytics (STB/TV manufacturer
and BBC)
— DNS interaction dynamics
(serial or parallel)
All have the issue of they
cannot stream until the
delivered data rate (over TCP)
exceeds the render
requirements
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Packet delay variation

a0 Avorage bes rate

Avernge et fms)

Loss rate

Buffer exhaustion (“circle of
death”)

Players have a double buffer
arrangement
— This translates to sequence of
on/off demands for approx 2mb
data over TCP
Circle of death appears if a buffer
can not be filled in the requisite
interval
— Every 20s — 30s — image resolution
dependent
— TCP slow start for each buffer
loading operation as (for most end
users) the inter-request idle
intervals are large enough to cause
past control data to be invalidated
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Initial data gathered and the user experience EURASIA:peering

Date gathered to/from

* Moscow

* Chelyabinsk
* London

* Dublin

* Frankfurt
* Singapore

Nielsen study on user experience
* 0.1seconds - the user feels that the system is reacting instantaneously
 1.0second - the user loses interest in the game, transaction, video call
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RTT times in milliseconds derived from AQ

NBYCTOPOHHASA 3a/ePKKa

EURASIA:peering

Path Fiber time G Ratio S(MTU V50 V75 V95 GSV95 Total
ramtore | 19.52 145221 2.32 | 1.09 | 0.21 0.31 10.34 57
Tondon | 24.15 | 53.10 2.20 1.09  0.32 0.80  2.35 57
chenabmexl 14.40 1 24.30 1.69  2.00 0.61 | 0.76 | 1.04 27
smapore | 81.29 303.19 3.73 | 1.15 | 0.23 | 0.30 | 0.46 @ 305
remd | 26.99 163.60 2.36  1.14 | 0.22 | 0.30  0.48 65
e 33.91 |65.80 1.94  1.04 0.23 030 0.50 67
oot 40.78 | 78.20 1.92  1.07 0.26 034 0.95 80
e 68.52 326.83 4.77 | 2.28  0.29  0.42 0.77 @ 330
e | 38.34 85.28 2.22  1.64 0.30 0.38 0.57 87

\\ SOLUTIONS

For comparison “low latency” RTT from specialists are
Moscow - London
Moscow — Frankfurt
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What does the initial data say? EURASIA:peering

\.le 0.31 10.34
74N

Pt | 19.52 | 45.22 2.32(
N\

1.09
Moscow- ‘\// . .
toviw | 2415 | 53.10 | 220 [Twmo9T| 032 : { 57 Severe Congestion for 5% of traffic

chematimeic | 14.40 24.30{ 68, | 2.00 0.61 0.76 1.04 \K\ - poor video call or gaming
srgore | 8129 | 303.49 | 3.73 1.15 0.23 0.30 0.46 305 ) ..
Y — Bandwidth looks sufficient

"o | 2699 | 63.60 | TZ36 | 1.14 &2 | 030 | 0.48 65
Chelyabinsk- -
hemurt | 3391 | 65.80 | 1.94 | 1.04 | 0.23 m'o\ 0.50 67

Chelyabinsk-

0
reland 40.78 78.20 ~—T92~| 1.07 0.26 0.34 }\gg
Chelyabinsk-

sngapore | 68.52 326.£\ 4.77 029 | 042 | 077 | 330 \

Chelyabinsk-

The “G” is almost four

London 38.34 85.28 2.22 1.64 . 0.38 0.57 87
times the direct route,
rather than around two
The “G” is almost five times
The data tells different stories depending on the direct route, rather
what the impact of quality attenuation is on than around two

the application
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Looking at “distance” only

Moscow and Chelyabins
to/from 7 = - BN
e London g

 Dublin _da
* Frankfurt /A |
* Singapore
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RTT for zero packet size in direct fibre route

EURASIA:peering
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Actual RTT for MTU packet with congestion
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- “Distance” impact of V — variability due to load
N3meH4mBOCTb “paccTtosiHmne”

“Distance” impact of S — bandwidth restriction

LUMPUHA nonockl “pacctoaHne”
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BHepe ecTb Frankfurt? | Where is Frankfurt? EURASIA:peering
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Congestion due to load can have a bigger impact that distance
=  Frankfurt could be in Africa or Russia
= London could be in Dublin

Note that the impact of load “V” can be measured (and hence managed) to deliver
quality to the end user.
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EURASIA:peering
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Averages do not tell the whole story.... EURASIA:peering

N 3TO TONbKO BepxyLLKa ancbepra
16

elay Mosc‘éliw -> Frankfurt  +
14
12k
1ot
g
g
g st
g
-
B
3
6 |
Adaptive )
» Adaptive
protocols
4l protocols
can deal
: .\ have trouble
with this )
+ + with these
2r +
+
4 + o+ it
B b iuliac” s S S GO T
0 i i
110 115 120 125 130 135
run time (s)

PREDICTABLE
SOLUTONS IXcellerate 16

© Predictable Network Solutions 2015




Summary of initial findings EURASIA:peering

Internet users can get decent www performance from servers outside of
Russia (in western Europe) i.e. < 100 ms delay

* Applications that don’t like “V”, variability, should avoid Frankfurt and
London -video, gaming etc
* Adding bandwidth will not reduce the congestion

Further research will determine the variability of AQ and how certain
applications are impacted in different parts of Russia and Eurasia and answer
qguestions like:

*  Where to put what applications

* Where to handoff traffic
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EURASIA:peering

Thanks!

pete.cladingbowl@ixcellerate.com

PREDICTABLE
NETWRK @) IXcellerate 18

© Predictable Network Solutions 2015




