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To compete effectively, modern enterprises need to support key applications that enable collaboration and convergence.
Physicians, attorneys, engineers, architects, and investment managers alike must be able to collaborate and securely
access shared information in real time. Increasingly, this information (images, case work, software builds, designs, financial
trading data, and more) is stored in the form of large files that do not easily move across a traditional wide area network
(WAN). At the same time, real-time converged applications such as voice over IP (VolP) and videoconferencing that require
direct connectivity between offices are running over the WAN.

Older WAN technologies, such as frame relay, were rolled out in the 1990s to support point-to-point and hub-and-spoke
networks that interconnect local area networks (LANS) running less-demanding applications. Frame relay was initially
designed to handle LAN traffic that was bursty in nature and is suited to processing frames of different length. Enterprises
could effectively support these older applications over T1 (1Mbps) and sub-T1 hub-and-spoke frame relay networks.
Frame relay is not efficient, however, at carrying voice and video traffic. That is, any office must be able to connect directly
to any office to minimize network delay, rather than “hub” through another site. Today’s LANs are migrating to 100Mbps
and 1Gbps to support these more demanding applications. Emerging applications such as VolP are optimized to run in a
multipoint-to-multipoint topology.

As a result of these developments, carriers are limiting their investment in their own frame relay networks, and new
technologies have emerged to replace frame relay services. Frame-relay end users are faced with the challenge of
migrating away from frame relay to newer network technologies that meet their application needs.

WAN Alternatives to Frame Relay

To address the need for more bandwidth, many enterprises use ATM services to interconnect their larger sites (45Mbps).
ATM was developed to provide higher reliability and more scalability than frame relay networks. Hybrid frame relay/ATM
networks are commonplace in medium to large enterprises that need to support five to hundreds of sites. Frame relay is
used for smaller sites; ATM is used to interconnect larger sites.

Since frame relay and ATM are connection-oriented technologies, they are configured in a way that mimics private lines. A
virtual circuit must be manually configured between each site. A three-site network is relatively easy to configure. But to
support any-to-any connectivity for a ten-site network, you would need to configure 45 virtual circuits. To support a 100-site
network, you would need to configure 450 virtual circuits.

Clearly, neither frame relay nor ATM is suited to today’s needs. Enterprises have three WAN alternatives to consider in
migrating away from frame relay:

IP VPNS: configure IPSec tunnels over a public or private Internet connection to build a secure and
encrypted network. Pros: low cost, ubiquitous coverage. Cons: IP best effort, only support point-to-point
and hub-and-spoke topologies.

IP MPLS Services : use multiprotocol label switching (MPLS) over a public or private Internet
connection. Pros: support any-to-any connectivity with CoS/QoS. Cons: costly transition, complex
operation.

Ethernet VPLS Services : use virtual private LAN service (VPLS) over a carrier Ethernet network to
provide a WAN that is configured like a LAN or campus area network (CAN). Pros: simple, support any-to-
any connectivity with CoS/QoS; high performance; lowest total cost of ownership.



Of the three alternatives, Ethernet-based services are the easiest to implement and manage and offer the lowest total cost
of ownership (see Table 1). VPLS, an MPLS application that allows geographically dispersed sites to share an Ethernet
domain, provides robust and sophisticated QoS-based traffic management strategies. Deployed over a carrier-managed
MPLS platform, VPLS provides the reliability, security, and ease of use of Ethernet along with the scalability, multipoint-to-
multipoint support, and resiliency of MPLS. The carrier takes on the burden of managing the complexity of MPLS and
delivers it as an Ethernet VPLS service. Used by a growing number of enterprises, Ethernet-based network services hold
great promise. Ethernet, used in more than 95 percent of LANS, is a truly ubiquitous technology. Ethernet services are often
used in a metro to access an ISP or to interconnect offices. Over the past several years, Ethernet services have evolved
greatly and are being used as an alternative to IP MPLS networks in the WAN. According to Infonetics Research, the
market for global Ethernet services is expected to grow to $25 billion by 2010.
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Table 1: Comparison of Alternatives -- Deployment Impacis

From an application perspective, Ethernet services also provide superior support for real-time collaboration and
convergence. Since Ethernet traffic is switched and not routed, Ethernet-based WAN services typically are faster and more

reliable (see Performance SLA in Table 2).
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Table 2: Comparison of Alternatives — Application Impacts

Ethernet services also provide flexibility and scalability up to 1Gbps and are available globally.
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Those considering IP MPLS services should consider Ethernet VPLS services, which provide the benefits of MPLS services
without the complexity of managing MPLS.

Migration Away from Frame Relay to Ethernet Service s

Migrating away from frame relay to Ethernet VPLS is simpler than migrating to IP MPLS services. Frame relay, ATM, and
High-Speed Serial Interface (HSSI) ports on a router can be very expensive. Furthermore, Ethernet services are typically
configured using VLANS, just as LANs are configured.

Rather than configuring MPLS and mapping IP address schemes to a private IP network on each customer edge device,
providers deliver Ethernet VPLS services as an Ethernet handoff using Ethernet as the underlying transport protocol.
Services are configured, secured, and prioritized using VLANS, access control lists (ACLs), and standard CoS designations.



In selecting an Ethernet services provider, network administrators should consider the following criteria:

Geographic coverage: to provide ubiquitous coverage, providers should be able to provision services over their
own fiber, TDM private lines, copper, and Ethernet network-to-network interfaces (NNIs) with other carriers on a
global basis.

SLAs: you should demand service level guarantees at least as good as those for your current WAN

Flexible provisioning : to support your specific bandwidth needs, the provider should support bandwidth levels in
1Mbps increments

Visibility and control:  to provide you with visibility into performance, your provider should make available a
customer web portal

Support for converged services : to support VolP and videoconferencing, your provider should support VPLS for
any-to-any connectivity and CoS/QoS to prioritize sensitive applications.

End-to-end management : to troubleshoot quickly, especially when the last mile is being provisioned over a Type |l
circuit, your provider should offer end-to-end management.

Since Ethernet is a layer 2 protocol, Ethernet services can act as the transport layer within an IP MPLS WAN. This is
particularly useful for enterprises running dual networks from two providers. An Ethernet VPLS service from one provider
can exist alongside an IP MPLS service from another provider. Both could interoperate and feed into an MPLS-enabled
router at the customer edge. Alternatively, to minimize capital expense for equipment, you could also design a redundant
Ethernet VPLS network with one or multiple providers, obviating the need for expensive WAN gear that supports MPLS at
the edge.



Summary

As applications continue to push the limits of networking, it is clear that legacy networks such as frame relay and ATM will
not scale to support enterprise demands. New applications to support collaboration and convergence on a global scale
require networks that deliver high performance and any-to-any connectivity support. The limited utility of frame relay and
ATM networks has forced legacy carriers to invest in newer technologies.

To date, IP MPLS services have been the only viable alternative for medium to large-size enterprises. While IP MPLS
addresses the need for any-to-any connectivity and CoS, the service is difficult to implement and manage. With advances
in networking technology, such as VPLS, CoS, and EAPS, Ethernet services have emerged as a compelling alternative to
IP MPLS services. Ethernet VPLS services provide the benefits of an MPLS network, such as high performance, high
reliability, CoS, and support for any-to-any connectivity, without the complexity.

Based on one of the most ubiquitous protocols in the world, Ethernet services are poised to change the corporate WAN.
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About Yipes Enterprise Services

Yipes is the leading provider of managed Ethernet and application delivery services for the global enterprise. Yipes’
custom data networking solutions empower businesses by delivering high performance, dynamic control, unmatched
service quality, and rapid ROI. Enterprise customers worldwide take advantage of Yipes’ managed Ethernet services
because they are easier to implement and manage than other services. Yipes’ specialized offerings and obsession with
customer satisfaction ensure that the company delivers the best quality experience. More than 900 enterprise customers
worldwide rely on Yipes high-performance managed services to improve their competitive advantage.



