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Rethinking LAN Switching Architectures 

Mark Fabbi 

Networking architectures have mirrored application architectures for much of the history 
of IT. Emerging application architectures suggest that a fundamental change to the 
campus LAN will soon affect enterprise networks. 
 

Key Findings 

 The "centers of gravity" for computing and network architectures have largely mirrored 
each other through the history of IT. 

 The trends of server and data center consolidation, hosted virtual desktops (HVDs) and 
cloud computing have altered the requirements for network services and how the LAN 
could be architected. 

 There are limited examples of current solutions that would allow a completely new 
campus LAN architecture at this stage of the market; however, network architects can 
re-evaluate how to deploy capabilities in their networks. 

Recommendations 

 Network architects should migrate spending to technologies that have a more direct 
impact on user productivity and performance. Consider adding new functionality as 
centralized overlays, rather than updating large portions of the infrastructure. 

 Do not overspend on highly engineered, expensive, traditional approaches to campus 
LAN architectures. Consider extending the life span of current investments. 

 Don't assume that incremental upgrades that add additional functionality to existing 
architectures are the only way to deploy future campus LAN solutions. 

 Evaluate new approaches to LAN architectures that migrate features and functionality 
from the edge of the campus network to aggregation and core layers. 
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WHAT YOU NEED TO KNOW 

Network technology has evolved to deliver features close to the application and server 
infrastructure. The emergence of LAN switching and the continued race to add more features to 
the edge of the network have developed into a $20 billion industry. However, trends such as data 
center consolidation, HVDs and cloud computing move most application services back into the 
data center — either your private data center or into the cloud — and away from the access layer 
in campus networks. 

With computing services eliminated from most branch offices, and few remaining even in larger 
headquarters, it is possible to rearchitect the campus LAN. Although few available solutions 
support a new approach, network architects need to rethink network expenditures and be ready 
to evaluate new architectures as they appear on the market. Don't assume that the market will 
continue along its current course of increasing feature richness at the edge of the campus 
network. 

STRATEGIC PLANNING ASSUMPTION(S) 

Through 2016, less than 10% of end-user traffic will remain local. 

ANALYSIS 

A campus LAN infrastructure is the largest capital expenditure facing network architects, and it 
has grown substantially. The simple act of connecting the growing number of edge devices to the 
corporate network has consumed an increasing portion of IT budgets. Since the adoption of the 
Ethernet 10Base-T standard in 1990, the general direction of the industry appeared obvious — 
add features close to the devices on the network. Networking vendors, both large and small, have 
pursued this obvious course. 

However, what would happen if we could rethink our approach — especially in light of changing 
IT architectures? Refocusing at solving current networking problems that better align with IT 
architectures could enable network architects to deal with business and technical requirements in 
a simplified manner. 

A Little History 

For much of the history of IT, the network and computer architectures mirrored each other. The 
center of gravity for application processing and network functions largely resided in the same 
physical part of the architecture. In the early days, this was part of a monolithic, single-vendor 
system (e.g., IBM's SNA and Digital's DECnet). These systems featured fully centralized 
processing with dumb terminals, connected by a simple, featureless network of multiplexors 
(termed communication controllers and terminal servers) to aggregate traffic. The only network 
services were contained in a front-end processor to help off-load the mainframe. 

The mid-1980s saw the adoption of departmental servers, PCs and client/server application 
architectures and the beginnings of the internetworking industry to support these new distributed 
solutions. At this point, the center of gravity for networking moved to the WAN router, with 
nonintelligent hubs connecting devices to the network. By the mid-1990s, enterprise-class branch 
office server environments appeared, and LAN switches emerged to support more local traffic. 
The prevailing design principle was the 80/20 rule — 80% of traffic stayed local; 20% needed to 
be forwarded to the WAN. 
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LAN switches, with their dedicated bandwidth and increasing services — such as quality of 
service (QoS), network segmentation (e.g., virtual LANs) and security — pushed the center of 
gravity further to the edge of the network, where most traffic resided. Following these decade-
long trends of decentralizing network functionality, a logical conclusion would be that networks 
require an ever-increasing set of features at the access layer. This belief fuels much of the 
product development in campus switching. 

The Current Environment 

During the past three to five years, we have seen an acceleration of IT consolidation — data 
centers are being reduced, branch office servers are being migrated back to central data centers, 
servers themselves are being consolidated through the use of virtualization. Browser-based 
applications, HVDs and cloud computing are at the top of IT priority lists. It's clear that the center 
of gravity for computer architectures has strongly returned to the data center. 

More than at any point after the move away from the mainframe as the primary (or sole) 
computing platform, the architecture is totally hub-and-spoke-based, with nearly all application 
resources residing centrally (or in the cloud access through some type of WAN service). The 
80/20 rule is long gone. Through 2016, less than 10% of end-user traffic will stay local. With this 
shift in traffic patterns due to the readoption of centralized computing (whether in enterprise data 
centers or the cloud), it's time to rethink how enterprise LANs are architected. 

Marketplace Responses 

There have been few substantial changes to the networking vendors' approaches to their 
products. We continue to see vendors largely pursuing courses that push features to the edge of 
the network to justify high average selling prices (ASPs) and continue fueling the enterprise LAN 
switching market. Because enterprises will not need more speed at the access layer for user 
devices, adding features is the only way to preserve this market size. This race to features is 
common among all vendors, from Cisco — with its Borderless Network innovations — to HP's 
longstanding network philosophy of the "adaptive edge," as well as many of the other vendors. 

The IT market generally fills vacuums, and, after 20 years of incremental improvements 
(impressive as they have been) to LAN architectures, we expect different approaches to appear. 
Technology architectures don't remain static forever. The alternative view is one in which the 
edge is simplified, and features are pushed into the aggregation and core layers of the campus 
network. It's possible to make the edge network completely passive and nonintelligent. This can 
significantly reduce the cost of the access layer, while simplifying operational functions, by 
placing intelligence requirements (such QoS, access control, security and mobility) into fewer 
centralized managed control points. 

Rather than compromising security and control, a new approach, architected properly, can 
enhance these functions. This is a user network trend only. In the data center, the features are 
migrating toward the server access layer to support features such as virtual input/output, 
converged access, virtual machine control and mobility. In the data center, we are seeing new 
access switches with a growing level of functionality and other approaches, such as virtual 
appliances, that can be deployed close to the application. 

Although it's impossible to deploy a complete new campus LAN network based on these 
principles, the market could move this way. Current wireless LAN (WLAN) architectures, using 
dumb access points that push some or all traffic to intelligent, centralized WLAN controllers, 
closely map into this new approach. Another notable solution that mirrors these ideas is 
Motorola's Passive Optical Network enterprise offering, which pushes all traffic upstream across a 
passive optical network to be dealt with at an aggregation or core level. Although an interesting 
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architectural approach, the reliance on a significant optical infrastructure doesn't make it a good 
retrofit option for current networks. However, we have seen traction where the cabling 
infrastructure needs a total refresh or in situations with a highly distributed, fiber-based campus. 

Other network infrastructure products exhibit similar concepts involving moving intelligence away 
from the edge, which help validate the concept. In 2009, Extreme Networks' ReachNXT port 
extender was introduced for conference room or classroom deployments. It could only be 
deployed with another, feature-rich switch upstream. Cisco's Nexus 2000-series fabric extenders 
(for 1Gig server access in the data center) is similar. At higher layers of the architecture, many 
network access control (NAC) solutions rely on centralized intelligence, with the traffic for 
authentication and remediation pushed upstream. 

Although we expect more options for a simpler network edge to appear on the market during the 
next 12 to 24 months, this approach must be combined with a rich feature layer at either the 
aggregation or core network layer. Gartner is not advocating a return to a completely dumb 
architecture, but one that is simpler to deploy and manage, where features are consolidated and 
delivered more efficiently. There's no network cost (in bandwidth and latency terms) to have 
traffic traverse up the network for one or two layers. Even in cases with peer-to-peer traffic — 
which is growing due to more Session Initiation Protocol (SIP)-based communication and 
collaboration tools — there would be no noticeable latency cost with this new approach. 

What Network Architectures Should Do 

Because so few commercial solutions have migrated to this new approach, this isn't a case in 
which we recommend abandoning all current network architectures — at least not yet. However, 
network architects can use this thinking to help optimize their approaches to network design. The 
following checklist should be considered before making any noticeable upgrades to an enterprise 
LAN architecture: 

 Consider Gartner's recommendations to reduce spending for standard Layer 2 and 
Layer 3 switching and routing; focus on spending money that will more directly affect 
user productivity and performance. 

 While the market adjusts to new design approaches, network architects should extend 
the life of their assets. 

 When adding new functionality, explore options on deploying it. A good example is NAC, 
where adding a centralized overlay has proved easier than upgrading the entire network 
infrastructure. 

 Re-evaluate the capabilities, features and services required at different points of the 
network. 

 Don't assume that current architectural approaches are the only way forward in 
designing campus LAN networks. Be prepared to evaluate different architectural 
solutions as they become available. 

 Ask networking vendors how they are investing in R&D and product development and 
how they are rethinking their approaches to networking solutions. Don't accept the 
status quo as the only approach. 

 Don't automatically overengineer and deploy features on spec. "Just in case" rarely 
affects network design to the extent that these unused features will be justified. 



 

Publication Date: 25 February 2011/ID Number: G00210808 Page 5 of 5 

© 2011 Gartner, Inc. and/or its Affiliates. All Rights Reserved. 
 

 

 

RECOMMENDED READING 

"Updating Enterprise Network Useful Life Recommendations" 

"Magic Quadrant for Enterprise LAN (Global)" 
 

REGIONAL HEADQUARTERS 

Corporate Headquarters 
56 Top Gallant Road 

Stamford, CT 06902-7700 
U.S.A. 

+1 203 964 0096 

European Headquarters 
Tamesis 

The Glanty 
Egham 

Surrey, TW20 9AW 

UNITED KINGDOM 
+44 1784 431611 

Asia/Pacific Headquarters 
Gartner Australasia Pty. Ltd. 

Level 9, 141 Walker Street 

North Sydney 
New South Wales 2060 

AUSTRALIA 
+61 2 9459 4600 

Japan Headquarters 

Gartner Japan Ltd. 
Aobadai Hills, 6F 

7-7, Aobadai, 4-chome 
Meguro-ku, Tokyo 153-0042 

JAPAN 
+81 3 3481 3670 

Latin America Headquarters 

Gartner do Brazil 
Av. das Nações Unidas, 12551 

9° andar—World Trade Center 
04578-903—São Paulo SP 

BRAZIL 
+55 11 3443 1509 


	Rethinking LAN Switching Architectures
	Networking architectures have mirrored application architectures for much of the history of IT. Emerging application architectures suggest that a fundamental change to the campus LAN will soon affect enterprise networks.
	REgional Headquarters

