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How Good is YOUR Network?

Many claims travel across the Internet about how wonderful someone ° s net wor k i showdolyau quesH
tell? What makes for a good network? We pose four questions to ask any supplier of Internet data center services to
determine how good is THEIR network.

Who Are You Connected To?

Tier 1, Tier 2, Tier 3; why should you care? The answer is dependability, delivery
and geography. Tulix has direct connection service to three of the largest Tier 1
providers in the world, Level 3, TeliaSonera and Cogent Communications. A Tier 1
provider supplies and supports their own network without relying upon another
carrier to supply them service. Tier 1s peer (are integrated and connected with)
with one another and in turn peer with Tier 2 regional providers providing the
most optimal connections on a worldwide basis. Tier 1 providers tend to be
larger and more stable and have their own support services, not relying upon a
third party provider to maintain their connectivity. Many data centers boast of
multiple carriers providing service, but all may be Tier 2 or Tier 3 providers.
These data centers may get
To maintain quality and speed of transfer J price deals from the lower Tier providers, but performance at
Tulix only uses Tier 1 providers. this level is much lower and much more subject to extended
interruptions.

How Are You Connected

Multi Homed and Diverse Path. If a Data Center’s

Level(3)\ connections ar eheydre atbrisk Multio f t hi

TeliaS I l ILI Homed; means there are a number of fully redundant
€liasonera x connections to different carriers. Tulix data center
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co gtﬁ,ﬂ“’ﬁo_, / connectivity is not dependent upon whether or not a
single service provider might be having problems. If

Cogent is down, the connections to Telia and Level 3
have sufficient capacity to maintain the Wide Area Network (WAN) at full capacity for the data center. Even if a
carrier is top of the line, you never want to only have one carrier. Diverse Path; means that the multiple connections
run through different physical equipment and infrastructure paths. Several years ago a large center in Memphis TN
had a backhoe operator cut through their fiber bundle. Even though there were hundreds of pairs of fiber running to
multiple service providers, they were all running in the same trench. So when the backhoe took out one, he took out
them all. This describes a vast number of typical data centers. Tulix went the extra mile and the extra dollar to have
its connections run through three unique physically diverse paths. Addi ti onal |l vy, Tul i x
infrastructure is designed on a loop architecture which results in simultaneous data transmission across all nodes.
This loop means all edge routers are connected to each other and all tier 2 switches are
connected to at least two edge routers. The result is that
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Tulix is both Multi Homed and Diverse Path

traffic will automatically reroute in case of equipment with no single point of failure.

failure or required maintenance and no single point of
failure can i mpRaminectdon.c| i ent
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How Are They Connected?

Your Tier 1 provider has backbone and peering agreements around the
1 ’
regional Tier 2 and Tier 3 networks to which they are peered. Tulix has

globe. A Tier

Peering

The value of a given network on the Intemet is also correlated the number of
indirect users it has. Because the Internet is really a "network of networks", the
value of any network will depend on the number and size of the networks with
which it has peering arrangements. Peers add value to a network by providing
access to the users on its own network, plus the access allowed through the
other networks with which it peers.

The top ten networks defined by number of peers

Rank Peers ASN Description
1 2,703 3356 _Level 3 Communications, LLC
2 2,696 174 _Cogent Communications
3 2,332 7018 ~ AT&T WorldNet Services
MCI Communications Services, Inc. d/b/a
# 2009, o1 Verizon Business
5 1,390 3549  Global Crossing
6 1,385 6939 Huricane Electric, Inc.
T 1,377 209 QwestCt i Company, LLC
8 1,326 4323  tw telecom holdings. inc.
9 1,316 1239 Sprint
10 958 13030 Init Seven AG, Zurich, Switzerland

How Does Your Traffic Flow?

s value to you i
selected three Tier 1 providers;
Level 3, the largest provider in
the United States; Cogent, the
largest provider in the southeast;
and TeliaSonera, the largest

provider in Europe. These three
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Knodes Index

The Knodes Index is the best measurement of a network's connectivity to the
Internet. The Knodes Index is based on a variety of statistics, such as relative
size, IP address control and peering
indicate the average number of networks, or hops that must be traversed
between any IP address on a given network to any other IP address on the
Internet.

Rank Internet Hops ASN

Ti er

The index is to

Description

Level 3 Communications, LLC
Cogent Communications
Global Crossing

Sprint

Tinet SpA

NTT America, Inc.

AT&T WorldNet Services
Swisscom (Switzerland) Ltd
Hurricane Electric, Inc.
TeliaNet Global Network

providers also have worldwide reach and backbone provision. 4 O1 E@6 O
providers are three of the Top 10 Knodes Index peering providers in the

world.

Most standard routing equipment routes using BGP (Border Gateway
Protocol). In standard BGP routing the path that a given packet of data takes
is determined by the number of hops (packet jumps from network appliance
to network appliance) it will encounter getting from point A to point B. This
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loss is occurring and routes around them,
dramatically improving the quality of the signal.

is regardless of the amount of time it
takes the quality of delivery
involved. Tulix uses Internap 10GX
FCPs (Flow Control Platforms) to
‘“optimize’ the de
across the Internet. The difference in
performance nothing of
amazing with
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improvements of several hundred percent not being

uncommon. Additionally, standard routing will continue to send packets

path nodes
Streaming and
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Where standard routing goes by hops
regardless of time and quality, Tulix
routes by time and quality regardless of

hops.
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AR Provider Latency (ms)  Loss (%) R
Oid New Ol New Oid New

5089 Cogent Tulix 94 94 50 0o ®
17809 Cogent Tulix 207 207 50 0 ®
680 Telia Cogent n/a 126 100 0D ®
7552 Cogent Tulix na 282 100 0 ®
23889 Cogent Tulix 388 15 0 0o ®
7738 Cogent Tulix 237 186 0 0 ®
7738 Cogent Tulix 255 145 0 0o ®

Tulix runs its own multi -media services including the broadcast of live television, radio and events. The FCPs

are designed to provide the quality of packet transfer

datacenters AT 1 A@AT 6 & 402

needed to support these endeavors, most traditional
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Acts of War and Acts of God

Normally contracts exclude acts of God and acts
of war when it comes to performance. Tulix has
been through both and lived to tell about it.

In 2008 while the NCAA tournament was going
full tilt in the nearby Georgia Dome a tornado
swept through downtown Atlanta tossing glass
panels and windows about and stripping roofs
from their buildings. It had never happened
before, and it will probably never happen again,
but when it occurred it demonstrated the |
resilience of Tul i x ' s Data Center. The power

grid and network infrastructure is such that as the tornado peeled the exterior walls off of nearby buildings Tulix
didn't even experience a brown out and its network conn

Also in 2008 hostilities broke out between Russia and the Republic of Georgia in Eastern Europe. The actual
deployment of tanks was preceded by a Cyber assault on the Internet Backbone of the Republic. Tulix contacted
governmenta ut hori ties and offered to transfer the hosting o
website and the Department of Defense’'s website. The a
based data center. The assumption was wrong as hundreds of
thousands of DDoS attacks hit the network within moments of the

sites going live. (see www.tulsys.com/foxtv2.wmv) In the end the

sites, which had been shut down in Georgia the country, were kept up in
Georgia the state. But more important than the fact tha
aware that anything had happened. That is a demonstration of the depth, breadth and strength of the Network; we

have more bandwidth in house than most countries do.

We not only say we can,
xA8 OA DPOI OAI

When you deal with Tulix you are dealing with a high performance quality network. Tulix has been providing

network services since the mid nineties

. S When someone asks you, how good is YOUR network, you
without experiencing an outage.

can answer, mine is as good as it gets. And | can prove it.
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