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Anonymous Definition

Metropolitan area networks connect
businesses to businesses, and
businesses to WANs and the
Internet.

A MAN is typically a backbone
optical network that spans a
metropolitan area, usually in a ring
configuration.

The telephone companies have
provided MAN services in the form
of SONET rings for years.

These services are based on TDM
(time division multiplexing), which is
more suitable for voice than data.

Customers connect into the ring via
ISDN, T1, fractional T1, and even
T3 lines.

However, even for short distances,
these connections are expensive.

Raptor Comments

The demand for Ethernet based
MAN systems is growing at around
800%/year.

Companies that own strategic fiber,
and that are willing make the move,
can be part of this escalation in
business.

Such companies would become
prime targets for acquisition when
the large Telcos realize they are
losing business to theses
mini-metro networks

Overview

Overview

Today, metro networks can consist of large and expensive installations, which are
operated by large cities or by telecommunication companies. These networks are
routinely expensive for customers because the cost of implementation by these
service entities is so high.

Why are these costs so high? Any company that has trenched large areas and
buried fiber cables will say (if they are still in business) that the main cost is the
fiber. Other companies that have bought fiber for pennies on the dollar from failed
fiber installers will say the cost of SONET systems for the Metro network are so
high, and at a routine cost of $100,000 or more for an OC-192 (10-Gigabit) port,
that is indeed the case.

What if a small metro network could be constructed using existing fiber, and with
lower cost 10-Gigabit speeds and simpler management requirements, but could
offer some of the original capabilities that a SONET based system could? Would
the price drop to reasonable levels? What is a reasonable level?

Case Statement

Consider the following problem.

T1 lines cost between $800 to $1200 per month and allow a maximum of 1.5 Mbps,
T1 lines are rarely capable of reaching this level, resulting in the installation of
multiple T1s. When the T1 count reaches 4 to 5 links, it is often cheaper to us a T3
or Fractional T3, which allows up to 45 Mbps of capability. When using T1s to link to
a service provider, the customer needs a relatively low-cost WAN router to service
the links, but the move to T3 often requires an upgrade to a more costly router. In
either case, a router is used to interface to the WAN connection. Multiple T1s or a
T3 can cost as much as $8,000 a month even when it is not always capable of
producing a full 45 Mbps.

A number of clients have agreed that a Gigabit Ethernet link, which guarantees at
least 300 Mbps would be perfectly priced at $3,000—$4,000 per month and would
directly cause many of them to switch quickly from existing services.

The Raptor Solution

Given the above to be true, if this network could also allow VPN-type services by
creating point-to-point connections between sites by using Virtual LAN technology,
with Quality of Service (QoS) guarantees that ensures that VolIP, Video
conferencing, and Storage for backups/replication/mirroring operate correctly, then
the attractiveness of this solution becomes unbeatable.




The Raptor Solution

Metro networks are seen as being highly robust and reliable. The Ether-Raptor
“Eight-Pack” is a resilient design with multiple active-active links working at layer 2,
which keeps latency low and therefore allows VolP to work correctly. The
Ether-Raptor mini-metro network would also allow customers to effectively “Dual-
Attach” to its units using a simple industry standard called IEEE802.3ad (Link
Aggregation), which allows these metro links to interface directly into the current
switching structure of the client without the need for a routing system to be at the
client side.

Client #1 Prem #1

Customer VLANO3
10 Gbps

NAS oriSCSI

Customer VLANO2
1Gbps

Customer VLANO3
10 Gbps

Client #1 Prem #2

1-Megabit to 40-Gigabit Ethernet to the client Prem .
255 Private VLAN capability (extending to 4096 Q4 2005) Client Prem #1
VPN Facmt.y' using Private \{LAN ) ) Client #2 Prem #1

QoS capability to create Tariffed Services (Committed
information rate with Burst rate ), full diffserv implementation
with explicit forwarding & assured forwarding per hop Customer VLANO2)]
behavior. 1 Gbps

Internet access
Voice Over IP services (low latency network)
Disaster Recovery AND Avoidance Services
Storage Services

192 Gigabit Fiber ports
reaching up to 105 km
16 x 10GbaseX Ports

Internet

Juniper Router

FIGURE 1. Raptor Metro “Eight-Pack”Network

All clients would be connected on separate virtual LANs that allow a level of internal
security. The mini-metro network would join the Internet via two routers, which
would perform access control to the Internet via 2 x 10-Gigabit (OC-192) ports.
These ports allow a redundant Internet connection and create a secure internal
private network for the entire mini-metro network. Each client gets a single, or for
higher cost a dual, Gigabit Ethernet fiber link into their facility, and they are allowed
to have a certain block of IP addresses from the pool created. They could even
configure the Metro network to act as a DHCP controller for them, in effect,
outsourcing their IT to the provider.




Cost Benefits

The provider can operate as a simple Internet Service Provider (ISP) and allow
access to the Internet or extend services to include VolIP, Video Conferencing/
Delivery, and Storage backup/replication over the network. Clients/users may wish
to use their own firewalls or may rely on the provider to offer a complete solution.

Mini-metro network providers can interconnect these networks together with
low-cost Ether-Raptor 10-Gigabit Ethernet links, creating larger metro networks
connected by 20 to 40 Gigabit aggregated links.

Extract from a Light Reading
Article “Building 10-Gig/
DWDM MANs” issued
October 27, 2000.

Although it may not seem important
when compared to the technical
advantages, Ethernet can be
relatively easily sold to most
customers.

192 Gigabit Fiber ports
reaching up to 105 km
16 x 10GbaseX Ports

Most enterprises already have
experience with Ethernet and would
be willing to accept its use by
service providers, especially if
outsourcing is a possible option.

IEEE802.3ad

The use of Ethernet across the
MAN and WAN also expands its
market penetration, increasing its
popularity even further.

Ethernet also provides a means to
avoid re-engineering an existing
customer premises network; this
leads to quicker implementation,
lower implementation and
management costs, all of which
results in happier customers. A
more simple management and
billing structure for the provider,
makes everyone happier.

192 Gigabit Fiber ports
reaching up to 105 km
16 x 10GbaseX Ports

FIGURE 2. Two Raptor Eight-Packs Interconnected at 80 (Full-Duplex) Gbps

When mini-metro networks are connected this way, Internet connectivity
redundancy is enhanced to allow multiple access points to the Internet and
customer reach over distance from city to city, county to county, or even state to
state.

Cost Benefits

If a medical group (or a number of medical groups) wanted to install one of these
mini-metro networks, there would be the significant cost benefits. Obviously, the
easiest place to look for savings is in WAN costs. If any medical center or hospital
was offered a 1-Gigabit fiber link (perhaps even a redundant two-fiber setup) for
around $4,000 a month, this would be enough of reason to move from traditional
T1/T3 WAN links and consider attaching to the mini-metro network.




Cost Benefits

Any company looking to install a mini-metro network for medical use would need to
look at the cost benefits. The example below provides a hypothetical situation
based on the premises presented in this study.

Example: Hardware costs for one mini-metro network

Costs:

Ether Raptor switching system “Eight-Pack”  $200,000

Juniper M160 Base Unit $125,000
1 Port SONET/SDH PIC SM SR-2 $195.000
Overall return on investment (ROI) 1 Port 10Gbase $165,000
can be extremely rapid. Juniper M160 Base Unit $125,000
1 Port SONET/SDH PIC SM SR-2 $195.000
Return on Investment (ROI)
1 Port 10Gbase $165,000
$3,500
. $3.000 1 Total Initial Outlay $1,170,000
S $2,500 1
E oo | _
2 ncome:
£ 1500 \
£ $1,000 | B
2 . 192 Gigabit Ports per system, Monthly income @ $4,000 $768,000
500 -
. Annual income $9,216,000
ROI (See chart.) < 2 months
Month
‘- = Initial Outlay Total Monthly Income ‘

Or course a full 8-pack is not necessary at the beginning. A 4-pack or 6-pack
system may be more attractive, with an upgrade later (upgrade simply means

The ROl is less than two months in adding more switches) to as much as 15 switches with a potential total of 340

this example. Gigabit ports available. The IT person who maintains the network can preprovision
switches that are planned. When the physical switch arrives, it simply picks up its
configuration and meshes into the network transparently.

Many hospital campuses are well suited to specifically targeted mini-metro systems
and benefit from the resiliency engendered by a fully-meshed virtual chassis, which
simplifies so many other features in the operation of the hospital IT department and
at lower cost.

Even a single hospital building can benefit from a mini-metro network, where each
floor has a metro element, fully meshed to other floors, and creating a
highly-resilient network backbone, without expensive core switch systems.

Corporate Headquarters: 1241 E. Dyer Road, Suite 150 Santa Ana, CA 92705
Phone: 949-623-9300 /Fax: 949-623-9400 / Web: www.raptor-networks.com / E-mail: info@raptor-networks.com

Raptor Networks Technology, Inc. reserves the right to make changes without further notice to any products or data herein to improve reliability, function, or
design. Information furnished by Raptor Networks Technology, Inc. is believed to be accurate and reliable. However, Raptor Networks Technology, Inc. does
not assume any liability arising out of the application or use of this information, nor the application or use of any product or circuit described herein, neither does
it convey any license under its patent rights nor the rights of others.

Raptor Networks Technology, Inc. is a registered trademark and RAST is a trademark of Raptor Networks Technology, Inc. All other trademarks are the property
of their respective owners.

CS200 07/15/05





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


