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Today's Presentation

* Renesys collects infrastructure data from
hundreds of operators worldwide

* Growth of customer routes, peering, transit
relationships can tell interesting market stories

* You, the operators, are the experts in this
domain. Data by itself is insufficient.

* Your interpretation is very valuable and
feedback is welcome!
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* A quick look at domestic Internet market
* Key providers, competition across Russia

* A more detailed look at the international
markets served by Russian transit providers

* Caucasus region
* Central Asia
* Frontier markets (lran, Iraqg, Afghanistan)
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Key Observations

* Great growth potential for Russian
operators that transform into transnationals

* Strong price competition on every border
from other emerging transnationals

* Trends toward market liberalization have
trained these competitors in the art of low-
price competition

* Russian transit has some clear advantages,
and can charge modest premium for them
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Domestic Market Evolution

Score in Russian Market

2007-01 2007-07 2008-01 2008-07 2009-01 2009-07 2010-01 2010-07 2011-01 2011-07

Rostelecom * Vimpelcom COMSTAR-Direct
TransTeleCom . Runnet ¢ MTC COMCOR v

Eurotel " Synterra Start Telecom
MeaaFon . RTComm “ ReTN.net N

e renesys

© 2011 Renesys Corporation ENOG Moscow




Domestic Market Evolution

Score in Russian Market (Log Scale)
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Domestic Market Evolution

Rank in Russian Market
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Urban Share, Relative to National Share

Vimpelcom Rostelecom ReTN TransTeleCom Synterra COMSTAR Megafon Eurotel

61% 127% 53% 86% 96% 146% 76% 55%

Rostov-na-Donu y ’ | ) i ’ i y

VIadiVOStOk 1% 214% 1% 277% 1% 0% 0% 0%

Perm 61% 183% 70% 127% 124% 62% 106% 103%

H 83% 153% 60% 107% 119% 166% 4% 210%

Yekaterinburg ) : ! : ° i i ;

Ufa 203% 205% 227% 278% 424% 4% 851% 7%

Sama ra 155% 113% 166% 186% 307% 40% 468% 67%

. 99% 120% 151% 91% 181% 44% 244% 40%

Nizhny Novgorod ° ° i : k & i ;

NOVOSibirSk 100% 87% 110% 171% 210% 211% 351% 345%

Volgograd 181% 131% 192% 165% 357% 86% 684% 141%

MOSCOW 108% 56% 103% 49% 46% 90% 24% 18%

Kra Snoya rs k 47% 174% 31% 160% 62% 259% 86% 424%

OmSk 43% 143% 50% 158% 93% 137% 191% 226%

Kazan 95% 90% 84% 212% 154% 67% 236% 110%

107% 74% 165% 14% 91% 169% 36% 122%

St Petersburg ° & ° | § i i :

IrkutSk 14% 195% 16% 215% 30% 359% 16% 593%

Chelyabinsk 63% 155% 70% 138% 139% 122% 89% 201%
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Natural Extension to Regional Markets

Score in Kazakh Market

2007-01 2007-07 2008-01 2008-07 2009-01 2009-07 2010-01 2010-07 2011-01 2011-07

Rostelecom * Runnet . ReTN.net
TransTeleCom 5 Synterra
Vimpelcom * RTComm :
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Russia’s Regional Influence: On-Net %

* 90%+
* AZ, KZ, KG, BY
e UZ, TJ, TM, RU

* 73%
* 50%

¢ 30-35% IR,GE,MD,UA
* 1% Iraq
* 9% Afghanistan
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1. Caucasus Region
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Azerbaijan

AS529049 AS196925
Delta Telecom LTD. Azertelekom
23% 10% “a% 1% 6% T <1% 39% T <1% T a%
et L4 Sy - e S
AS520485 AS3356 AS1299 AS6453 AS20771 S aseiz1 AS12389 AS31133
JSC TransTeleCom Level 3 Communications, LLC TeliaNet Global Network Tata Communications CCS Turk Telekomunikasyon Anonim Sirketi JSC Rostelecom 0JSC MegaFon Network

- . _23% 10% 4% 1% 6% <1%  ___--="" 39% 4%

* Plays East and West routes against each other
* Tata, Telia, Turk Telekom, CCS, L(3) 22%
* TransTelecom 23%

* Rostelecom 39%
* MegaFon 4%
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Georgia

AS51160
PS Pay Solutions UG

<1%

AS21214
Geonet

R’}
. AS29107
<1% | wyAT 'AK SATER"

AS44491 AS41877 Ja— AS34797
ZAO Aquafon-GSM Railway Telecom ] Egrisi Jsc.

[\ / \ ~

/ \ _— / ) ASB470
[<1% PRSI o 8% Vs T DR

/ \ N K
/ AS51957 AS12389 \ . AS20771 AS35805 AS44327 .
/ ZAO Aquafon-GSM JSC Rostelecom | | 1% CcCsS JSC "Silknet" TNET <1%

4

y 3 /o
AS28802 | AS3327 - / \ - 3
Sochi Autonomous Systems |<1% | Linxtelecom ‘ \ 8% p6% 2% ‘-‘6 % 11% 1% <1l%
-~ r
., [ Asar218 " e AS3356 AS174 AS29049 AS1299 AS9121
<1% | SYNTERRA-UG <1% 8% | Level 3 Communications, LLC Cogent Communications Delta Telecom LTD. TeliaNet Global Network Turk Telekomunikasyon Anonim Sirketi
<1% 9% 56% 2% 7% - 1I%

; -

~ - -

— SRS
Internet Core

* Cogent 56%, Turk Telekom 11%,
° Level(3) 9%, Telia 7%
* Rostelecom 8%, Delta 2%

© 2011 Renesys Cor ENOG Moscow
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Armenia

. CCS 26% AS52130
o tO COgent, L3 | ISFARTStudlos.r_o_

1%

AS43733
| K-Telecom CJSC

AS29208 |
Dial Telecom, |

AS12297 '
Armenia Telephone

* Vimpelcom 28%

LY
AS41965
FiberNet Communication LLC

| S/ | \
* Rostelecom 22% 20 | | :
:‘ | / AS196709
I: ._: 7% 28/0‘.:: ‘\.\..“6;6 |".|./o P 2% | GNC-ALFA CJSC
" ‘ “a o | —
. AS6682 \ . AS1299 ASA41877 .
<1% | GNC-ALFA CJsC | / | <+ | TeliaNet Global Network Railway Telecom | / 1%
* Telia 8% = v~ 4
e Ia Y AS35805 AS3216 ~

/ !
26% JSC "Silknet" OJSC "Vimpe|C0m" <1% :2/0

e Silknet (GE) 7% | Tt T !
(0} AS20771 . ! . i AS12389 AS3356
CCS 7% ?8’5 8% JSC Rostelecom Level 3 Communications, LLC
T\ 26% | - 22% 2%
N ¥ -

PP

Internet Core
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Nothing is Simple in the Caucasus...

* Fiber cut near
Ksani, Georgia
* \Western routes to
Cogent, Level(3) on

CCS are lost on 28
March 2011

e Eastern routes to
Azerbaijan take up
some of the load

* Cheap != Safe

e renesys
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Disruption
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Multiple countries impacted

* Reachable network
Globally Reachable Networks

counts drop promptly March 28, 2011
during initial event
e Surviving networks
prefer Rostelecom

routes (having lost

150

Western-facing
routes) —
* Russian backup T ot mane
transit becomes D | - W
primary .. briefly

Source: BGP Data e renesys
e renesys
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Traceroute illustrates path substitution

* Renesys
traceroutes show
Armenian FiberNet
(41965) switching
from Level(3) to
Rostelecom during
the initial outage ..
and during the repair
window days later

e renesys
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Traceroute Event Analysis
03/25/11 00:00:00 UTC to 04/04/11 23:00:00 UTC

03/25 03/26 03/27 03/28

Source: Global Traceroute Data

ENOG Moscow

03/29

03/30

03/31

04/01

= 3356 41965
= 12389 41965

04/02 04/03  04/04

e renesys




Impact on Railway Telecom Armenia

®* Rostelecom
regains some of the
transit share it lost to
CCS/Level3 in 2010

* Larger share of
smaller total transit

* Events trigger
reevaluation of risk
and reexamination of
transit diversity

e renesys
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Transit for Railway Telecom (AS41877)
From 06/01/10 to 06/01/11 in Country: Armenia

Mr

ANy

Juni0 Jul10 Augi0 Sep10 Oct10 Nov10 Deci0 Jan11 Feb11 Mari1 Apri1 May11 Jun11

B 9121 Turk Telekom
3356 Level 3
B 3327 Linxtelecom

B 20771 CCS

12389 JSC Rostelecom
Source: BGF Data
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Tariff dispute affecting routing?

* Silknet 35805,
largest ISP in
Georgia

* Delta+Telia via Baku
replaces CCS, reduces

Turk Telekom via
western route

* Georgian Railway’s
fiber tariffs are now in
dispute

e renesys
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Transit for JSC "Silknet” (AS35805)
From 06/01/10 to 06/01/11 in Country: Georgia

7 F Y
Jun 10 Jul10 Augi10 Sepi10 Oct10 Nov 10 Dec10 Jani11 Feb11 Mar 11 Apri11 May 11 Jun 11

B 9121 Turk Telekom B 20771 CCS
41853 LLC NTCOM 1299 Telia

B 29049 Delta Telecom Source: BGP Data
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Caucasus Cable System (AS20771)

* Providing transit Transit for CCS (AS20771)
. . From 06/01/10 to 06/01/11 in Country: Georgia
in Georgia, - —
Armenia, and | |
(since 2011)
Azerbaljan |
* Primary provider
to GNC-Alfa WWW
* Transit via
Cogent and A0 10 AT Sep10 ORTO NorT0 Desio lantt FabTt War 11 A1 Way i1 o
Leve|(3) [ | g;:;?l_:va!lm;ay Telecom B 174 Cogent
Source: BGP Data
e renesys
e renesys
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Armenian takeover candidate?

* GNC-Alfa seems
incredibly

successful, has
CCS transit today

* Armenian-lranian
gas pipeline will
iIncrease diversity
*Orange Armenia
chooses them for
transit instead of
Orange!!

e renesys
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Transit for "Orange Armenia (AS49363)
From 06/01/10 to 06/01/11 in Country: Armenia

e

Jun 1 Jul10 Aug10 Sepi10 Oct10 Nov 10 Dec10 Jan11 Feb11 Mar 11 Apri1 May11 Jun 11

B 6682 GNC-ALFA CJSC B 42109 ADC - Armenian
5511 France Telecom 196709 GMNC-ALFA CJSC

B 49800 GNC-ALFA CJSC rce: BGP Data
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] Info

Photos

13

people like this

Subscribe via RS5
reakte a Page
Report Page
Share
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Hayastan Shakarian

Enterkainer *+ Armazi, Akhalgaoris Raioni, Georgia

Basic Information

Location
Affiliation
Birthday
Biography

Awards
Gender
Personal Information

Personal Interests

Website

Upatres, Armazi, Georgia
Anki-Armenia
Augusk &, 1936

Havastan shakarian is the single mosk powerful woman in (wayw) Eastern
Europe,

With just the raw power of her arms and a wood saw she was able to
bring the skate of Armenia ko its knees, crippling communications and
disrupting the lives of its 3,3 million citizens,

Havastan shakarian, known as Hash amongst her close friends, has
lived through warious conflicks in her glorious 75 wears on Earth, She
Fought with the Red Army in WWIL, rallving the weary men around her
to lead a push into Mazi... (read more)

The Qrder af Wickary
Female
Steal copper For a living, Park-time social activist, I keep people in check,

Copper Jewellery
Spades and Showvels
Hand Saws

Sticking it ko the Man

hikkp: v bbc, co, ukfnewsbusiness-13153351

ENOG Moscow




2. Central Asia

Kazakhstan
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v
Ly

.
|

enia ..

Azerbaijan’
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e renesys - ;

© 2011 Renesys Corporation ENOG Moscow 22



Kyrgyzstan

AS41329
SkyMobile LTD, Bishkek, Kyrgyzstan

y .""-._I<1%
¥ |
AS197118 AS29061 AS12997 AS8449
National Information Technology Center Bishkek Saimanet Telecomunications | | JSC Kyrgyztelecom | [Join Venture "ElCat"
:- ~_ AS21299
[1% S <1% 16% 65% 14% ORBITA-PLUS
r %
AS1299 AS24489 AS9198 AS3216 .
TeliaNet Global Network Trans-Eurasia Information Network (TEIN2) - North JSC Kazakhtelecom 0QJsC "Vimpelcom" <1%
1% <1% 81% - “14%
/_'ﬁ<, )

=
Internet Core

* 81 % Kazakhtelecom
*14% Vimpelcom

e renesys
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AS21299

1%

AS9198

JSC Kazakhtelecom

__| ORBITA-PLUS

~

AS51814
vLine Ltd.

/
AS3216
0OJsC "Vimpelcom"

ﬁ 134%

AS12389
JSC Rostelecom

el 22%

<1% 11%

N &

Digital Network JSC

AS12695

-

S~ 34%

- - -

* 34% Rostelecom
* 27% TransTeleCom
* 22% Vimpelcom
* 11% Synterra

e renesys
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AS551997

AS51833

Association of IT Companies of Kazakhstan

Internet Core

ENOG Moscow

AS39786
ISP SPACE.KZ LLP Asket
T /..’—.
. - ‘ "_,-"
AN . AS41798 AS35104 .
| <1% _ <1% | Kazakhstan Transtelecom AS JSC "KazTransCom® | <1%
22% . <1%5% 1% \<1%
- ~a | e “-'1
AS6854 AS20485 AS6453
CJSC Synterra JSC TransTeleCom Tata Communications
T
1 s -
<1% 11% L-727% <1% <1%

<1%

y
AS29066
velia.net dienste GmbH




Kazakhtelecom (AS9198)

e Kazakhtelecom
transit blend is e
very stable

I

TransTelekom,
Vimplecom,
Synterra

Jun 10 Jul 10 Aug10 Sep10 Oct10 Nov 10 Dec10 Jani11 Feb 11 Mari11 Apri11 May11 Jun i1

B 702 Verizon B 20485 TransTelecom
6854 Synterra 12389 JSC Rostelecom

B 3216 Vimplecom Source: BGP Data

e renesys

e renesys
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KazTransCom (AS35104)

*Major shift in
transit strategy at  From 0601101008011 nGounity Kazakhtr
the end of 2010

* Rostelecom,
TransTeleCom
are reduced

e Synterra gains
60% almost

Jun 10 Jul 10 Aug10 Sep10 Oct10 Nov 10 Dec10 Jani11 Feb 11 Mari11 Apri11 May11 Jun i1

Ove rn Ig ht I 9198 JSC Kazakhtelec 41798 Kazakhstan Tran
. 6854 Synterra I 21299 ORBITA-PLUS
° Tata IS CO nSta nt B 65453 Tata 20485 TransTelecom ource: BGP Data
B 43994 SMARTNET TOO I 12389 JSC Rostelecom renesys
e renesys
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Tajikistan

AS43197
JSC TT Mobile
9%
AS24722 AseBaT AS44027 L\
Babilon-T CJSC "Telecomm Technology" Saturn-Online Ltd. |2f5
/ \ AS31133
. 2% <1% 25% 13% 9% 19% 8% : 0JSC MegaFon Network
e A3 “‘a\ Y
AS20485 TAS29307 ] AS3216 AS12997 AS28910 0
Intal Telecom JV | 9%

JSC TransTeleCom satis | 1 QJSC "Vimpelcom" | |JSC Kyrgyztelecom

2% <1% “.25% ,'211% 10%

8 .

* 41% Kyrgyztelecom, 25% Vimpelcom

* 10% Intal (UZ), 9% MegaFon, 2% TransTeleCom...

e renesys

ENOG Moscow
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AS28910
Intal Telecom |V

21% 23% 8%

I
AS6854 AS3216 AS9198 *AS20535 AS12389
CJSC Synterra 0OJSC "Vimpelcom" JSC Kazakhtelecom InSat GmbH, Saarbrucken, DE JSC Rostelecom

. -

TTeL_21% ~.23% 8% <1% __.--""42%

~ -
- '.ll.'

Internet Core

* 42% Rostelecom, 23% Vimpelcom
* 21% Synterra, 8% Kazakhtelecom
* Small amounts of Satellite Internet

-

e renesys
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* The transit
blend for Intal is
remarkably
stable over time

Vimplecom,
Synterra,
Kazahtelekom,

e .and a bit of
satellite

e renesys
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Transit for Intal (Uzbekistan) (AS28910)
. From 06/01/10 to 06/01/11 in Country: Uzbekistan
N — R ————

0.0

A/IMAI’W'MW '\,"‘f‘f“"‘w( v\f“x_#»f"v“" AR A
I
w" Mo g JMMW

Jun 10 Jul10 Aug10 Sep10 Oct10 MNov 10 Dec10 Jani11 Febi11 Mar 11 Apr11 May 11 Jun 11

B 9198 JSC Kazakhtelec B 20535 InSat GmbH, Saa
6854 Synterra 12389 JSC Rostelecom
B 3216 Vimplecom ource: BGP Data

e renesys
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Turkmenistan

AS20661
TurkmenTelecom ISP Network
75% /1% 4% 9%
AS512389 AS30721 AS9121 - AS6453
JSC Rostelecom SatGate LLC Turk Telekomunikasyon Anonim Sirketi Tata Communications
BRE 75% 7% 4% 9%

-
-

£
Internet Core

* 75% Rostelecom
* 7% satellite (!)
* 9% Tata, 4% Turk Telekom (new arrival in market)

e renesys
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Turkmenistan

° S atel I |te be | ng Transit for TurkmenTelecom (AS20661)
From 06/01/10 to 06/01/11 in Country: Turkmenistan

phased out,

finally (60%+ in

2010)

* Thanks to
Rostelecom

* But in the last
days of May,

Jun 10 Jul10 Aug10 Sep10 Oct10 MNov 10 Dec10 Jani11 Febi11 Mar 11 Apr11 May 11 Jun 11

B 9121 Turk Telekom B 30721 SatGate LLC

Tu rkis h tra ns it 6453 Tata Bl 12389 JSC Rostelecom
Source: BGP Data
appears ....... e
e renesys
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Turkmenistan

e 20 May 2011 e renesys:| market intelligence’
* 12 networks in [ Deshioard R irtamet rien [RUCRRURR vtwork Watch | ekt Watch |

AS h g a b at b e g a n fnm::: Rankings Recent News (Turdimenistan] &l

. s Recent Mews Turk Telekomunikasyon Anonim Sirketi AS(0121
reCGIVIng freSh = Sj:r;:n:::akdﬂwn w Friday, May 20 3 staries

transit from I u rk AT Custorners ¥ Began providing tranzit o custorner netwarks in
Critically Dependent Turdkcmenistan B
AF Custermears ﬁ:: Mew transit custorner in Turkemenistan B :

TelekOl I I Transited Networks TurimenTelacom ISP Network 0520661

Unstable Metworks
Caornpetitors @& New transit provider in Turkmenistan B : Lewel 3

° M i n iStry Of E:zjr‘;;: Communications, LLC 45 3356
CommunicatiOn’ Selacted Pasrs
GRX prefixes

included
e We’'ll see!

e renesys
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3. Iran, Iraq, Afghanistan

SO | .

_J -'5-' .ﬂ-.rrr'ua-m‘ﬂl >
Seibalian Turhmamsta_n '

..‘_} ‘ _ | ' e b A

e renesys
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Afghanistan

 Pakistan transit
resumes after
long fiber outage

* Uzbek transit
via Russia scales
back (expensive)

* [ranian DCI
provides service
only in Herat

e renesys

Transit for Afghan Government Communication Network (AS55330)
From 06/01/10 to 06/01/11 in Country: Afghanistan

Jun 10 Jul10 Aug10 Sepi10 Oct10 Nov 10 Dec10 Jani11 Feb11 Mar11  Apri11 May 11 Jun 11

B 38264 Wateen Telecom B 17557 PTCL (Pakistan)
28910 Intal (Uzbekistan) I 12880 DCI (Iran)

Lurce: BGP Data

e renesys
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Afghanistan

° Intal,s Shrinking Transit for Intal (Uzbekistan) (AS28910)
Share O.I: Afghan From 06/01/10 to 06/01/11 in Country: Afghanistan
traffic routes more
through
Vimplecom these
days

* Rostelecom and

, ,__hm,__whk LN e —
Kazakhtelecom s Jun10 Jul10 Aug10 Sep10 Oct10 Nov10 Dec10 Jani1 Febi1 Mari1 Apr11 May11 Jun 11
B 9198 JSC Kazakhtelec B 12389 JSC Rostelecom
Share haS 3216 Vimplecom
. . . Source: BGP Data
diminished
e renesys

orenesys
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AS42586 AS29079 AS50160
IRIB IRAN News Agency. | Behin Saman Gostar Ltd.
<% / _<1% <1%
”-7”-"""-'——.,,,_”7_77 ¥ T
AS6736 ] AS12880 T AS5377
IRANET/IPM DCI Taide Network
/5% 3% 1% 5%
‘f 4 L N -
9 AS1299 AS3491 AS12389 AS9121 AS6762 AS1273 AS3257 AS15412
m LTD. TeliaNet Global Network PCCW Global JSC Rostelecom Turk Telekomunikasyon Anonim Sirketi TELECOM ITALIA SPARKLE S.p.A. Cable and Wireless Worldwide plc Tinet SpA F|ag Telecom Global S

<1% 5% T --__ 18% " --__16% " ~.22% 7% 1% 3% 4% __---"""11% 5%

iaa——r o l--oz
| Internet Core S

* Rostelecom has 22% of Iran on-net via DCI
* Down from ~40% last year at peak
* Relationship extends to lraqi Kurdistan

e renesys
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Iran transit diversity

* DCI does a really
good job of
balancing all
competing transit
alternatives

* Note return of
Flag after months
of absence

peaks at ~40%

* Turkish transit
waning?

e renesys

© 2011 Renesys Corporation

Transit for DCI (Iran) (AS12880)
From 01/01/10 to 05/10/11 in Country: Iran

B 9121 Turk Telekom B 3257 Tinet SpA
7473 SingTel 15412 Flag

B 6762 Telecom ltalia B 1299 Telia Source: BGF Data
4788 TM Net 1273 Cable & Wireless

- - e renesys
3491 PCCW 12389 JSC Rostelecom

ENOG Moscow




Iran direct transit waning in lraq?

* |ran exports Internet
to neighboring lraqi
Kurdistan

* DClis out, Delta

Telecom is in at Al-
Sard group

* Rostelecom’s Iraq
customer base
score up nearly
400% in 6 months
as a result

e renesys
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Transit for Al-Sard Company (AS39216)
From 01/01/10 to 05/10/11 in Country: Iraq

T

{¢+_JWMMJ_WJW%erMw

Feb 10 May 10 Aug 10 Nov 10 Feb 11 May 11

I 29049 Delta Telecom 12880 DCI (Iran)

Source: BGP Data

e renesys
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Iraq: still in flux for Russian providers

* Telia walks into
Transit for |Q Networks (AS44217)

Iraq and takes , From 01/01/101005/10/11 in Country: Irag
business from 08
Rostelecom >

0.2

0.0

* Russia, Telia,

Turkey, and -1/

southern paths _ T

through the Gulf o W Amn W e

will compete for - e T - BN 12389 JSC Rostelecom

Iraqi traffic in Source: BGP Data

2012. e renesys
e renesys
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Summary: Looking Forward/Outward

* Russian transit is perceived as a premium
primary/backup throughout the region

* Significant potential for terrestrial routes
between Europe and Asia, and into the Gulf
* Lower latency
* Faster repair
* Fewer borders to cross

* Pricing pressures relentless, memories short

* Sitill, a source of significant future growth and
regional influence for Russian providers.

e renesys
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