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Preface

What This Report Covers

We define a network processor as a programmable device (i.e., a micro-
processor) that is optimized for processing packets. This report covers a
variety of network processors that can process packets at 2Gbps or faster.
The report includes all announced devices in this category, whether they
are shipping or not, except older devices that are not supported for new
designs. It also covers FPGA-based products that perform similar tasks in
some applications.

This report does not cover general-purpose processors, including multi-
core processors, that are not optimized for Layer 2-3 packet processing;
these CPUs are covered in our report A Guide to High-Speed Embedded
Processors. Processors optimized for security applications are covered in
our report A Guide to Security Processors and Accelerators. This report does
not cover fixed-function Carrier Ethernet switch chips; these chips are
covered in our report A Guide to Ethernet Switch and PHY Chips.

Who Should Read This Report

This report is designed to meet the needs of a variety of readers:

* Engineers who are designing networking equipment and need to select
a network processor (NPU)

* Marketing and engineering staff at companies that sell NPU products
who desire competitive information

* Technology professionals who want an introduction to networking and
network processors

* Financial analysts who desire a detailed analysis and comparison of
NPU companies and their chances of success

* Network architects at carriers and service providers who need to get up
to speed on this technology

As described below, the report is structured to allow different readers to
skip certain sections as needed. For example, experienced networking-
design engineers may wish to focus on Chapters 4 through 13; financial
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analysts may instead focus on Chapters 1 through 4 and 13 through 14.
Those who have read previous editions may wish to start at Chapter 4.

Organization of the Report

The first three chapters provide background information and terminology
relating to carrier networks, switches and routers, and network pro-
cessors (NPUs). They describe metro, wireline-access, and wireless-access
networks and associated equipment types. They provide an overview of
Ethernet, MPLS, VPN, QoS, and other key technologies. They define
terms such as network processor, packet engine, multithreading, data
plane, control plane, and wire speed.

Chapter 4 provides quantitative market-size and vendor-share data, our
forecast for the merchant-NPU market, and a look at key technology and
market trends.

Chapters 5 through 10 provide a detailed look at the leading network-
processor vendors and their current NPU products. Companies covered
include Broadcom, EZchip, LSI, Netronome, Wintegra, and Xelerated. For
each vendor, the report provides a company overview, strategic analysis,
a detailed technology description, implementation examples, a roadmap
of future products where available, key announced customers, and over-
all conclusions.

Chapter 11 covers Ethernity and TPack, which are vendors of packet
processors implemented using FPGAs. Chapter 12 provides abbreviated
coverage of NPU vendors that have discontinued ongoing development
or withdrawn their product from the market.

Chapters 13 and 14 conclude the report with a detailed comparison of the
NPUs and vendors discussed in the previous chapters. Chapter 13 groups
the NPUs into categories and provides technical specifications and com-
parisons within each group. Chapter 14 provides a forward-looking view
of the market, summarizing the outlook for each NPU vendor and pro-
viding our closing thoughts.

The index allows readers to quickly locate definitions of important terms
and acronyms. The appendix lists additional sources of information.
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Executive Summary

Network processors are replacing ASICs and fixed-function chips in a
variety of carrier equipment, including services routers, Carrier Ethernet
switch/routers (CESRs), optical-transport platforms, and broadband- and
wireless-infrastructure equipment. As such, the network processor (NPU)
has emerged as a strategic component of new system designs. Merchant-
NPU vendors have announced design wins at every top-tier OEM, even
those that have internal NPU and/or ASIC designs.

Fueled by new design wins reaching production, merchant-NPU revenue
grew 73% between 2005 and 2009. Products shipping in 2009 divided into
three performance categories: sub-2.5Gbps NPUs, OC-48/4xGbE NPUs,
and 10Gbps-and-above NPUs. The 10Gbps-and-above category is the
fastest growing, whereas the legacy OC-48 class is shrinking.

According to our research, Intel was the NPU market-share leader in 2009
by a wide margin. But Intel is developing no future IXP products; instead,
it has provided startup Netronome Systems with a license to develop IXP
derivatives. In late 2009, Netronome sampled its first such NPUs: the
NFP-32xx family.

LSI maintained the second ranking, thanks to growing shipments of its
APP NPUs (formerly from Agere). The company is shipping third-
generation NPUs for wireless-infrastructure and wireline-access designs.
LSI also offers complete data-plane software for key applications. In
February 2010, the company sampled the first chips in its new line of
Axxia communication processors (abbreviated as ACP). Combining mul-
tiple Power CPUs with data-plane technology from the APP line, the ACP
devices represent a hybrid of a multicore processor and an NPU. LSI also
offers complementary framer/mapper devices for Sonet/TDM and DSPs
for wireless-infrastructure applications.

EZchip ranked third in 2009 and is growing, thanks to its focus on the
10Gbps-and-above category. The company is shipping multiple product
generations including the NP-3, a 30Gbps chip combining a customer-
programmable NPU, traffic manager, and Ethernet MACs. EZchip
worked with Marvell to supply a semicustom version of this chip to
Cisco. During 2009, EZchip introduced the new NPA line, which targets
access applications. In early 2010, EZchip sampled the NP-4, which is the
industry’s first merchant 100Gbps NPU.
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Whereas EZchip focuses on high-end NPUs, Wintegra focuses on access
designs. The small company is a leading vendor of access NPUs because
of its flexible architecture and complete data-plane software. Through
specific hardware configurations and software bundles, Wintegra offers
specific products targeting broadband, wireless, and Carrier Ethernet
applications. The company is shipping second-generation devices and
sampled its 10Gbps+ WinPath3 third-generation NPUs in 4Q09.

Xelerated is a startup shipping a 40Gbps NPU optimized for high-density
Ethernet designs. The company’s X11 offers deterministic performance
combined with customer programmability, but the current chip lacks traf-
fic management. Like Wintegra, Xelerated supplies complete data-plane
code for its primary target applications. Based on a common third-
generation architecture, Xelerated’s new HX and AX families are due to
sample in 2QQ10. The HX line will scale NPU performance to 100Gbps and
will offer a traffic manager; the AX line will target fiber access with a
hybrid NPU and Ethernet-switch-on-a-chip design.

Targeting modular Carrier Ethernet switch/router designs, Broadcom
offers its XGS Core chip set, which includes a 40Gbps NPU, traffic man-
ager, and switch fabric. After initially supplying only production (binary)
NPU code, the company now allows customers to modify and develop
NPU software. In addition to the programmable NPU, Broadcom offers
configurable Carrier Ethernet switch chips in its popular StrataXGS line.
For chassis-switch designs, Broadcom stands out with the most-complete
system solutions.

Because FPGAs are using leading-edge processes and are becoming ever
more capable, two small vendors are offering FPGA-based packet pro-
cessors as alternatives to software-programmable NPUs. Ethernity found
initial success in broadband designs, whereas TPack is focused on optical
transport and also supplies framer/mapper designs. In addition to Intel,
a number of other vendors continue to ship NPUs but have no ongoing
development. These legacy vendors include AppliedMicro (AMCC), Exar
(which acquired Hifn), and Mindspeed.

After a pause in 2009, we see the NPU market growing in 2010 and expect
growth to continue through 2014. This growth will be driven principally
by additional displacement of OEMs’ in-house NPUs and ASICs. Fol-
lowing years of vendor consolidation, most of the remaining active NPU
vendors are now profitable and well positioned for future growth.
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