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Premise: When considering the
purchase of fixed-port, standalone
Ethernet switches in entry-level
enterprise, mid-market, and branch-
office networks, IT execs need to
know the bidirectional Layer 2
throughput, the device’s frame for-
warding rate, and its cost-per-
Gigabit of throughput delivered.

ortel commissioned The
N Tolly Group to evaluate the
company’s Ethernet Routing
Switch (ERS) 2500 switches to
determine their frame forwarding

rate, throughput, and cost-per-
Gigabit of throughput delivered.

Nortel’s ERS 2500 series are Layer
2/Layer 3-capable switches, includ-
ing the 24- and 48-port Fast Ethernet
(FE) ERS 2526T and ERS 2550T,
each supporting four Gigabit Ether-
net (GbE) ports that can be used as
uplinks or, for future use, the two
ports at the back can be used for
stacking.

Engineers measured the ERS 2526 T
and ERS 2550T performance against
Cisco Systems, Inc. Catalyst 2960-
24TC and 48TC and ProCurve Net-
working by HP Switch 2626 and
2650 Layer 2/3 switches. Tests were
conducted in March 2007.

Test Highlights

p Delivers superior performance of up to 9.52 and 11.6 million
frames per second for 64-byte frames of switching
capacity using Nortel’s ERS 2526T and ERS 2550T,
surpassing frame rates offered by Cisco and HP

» Offers a lower cost-per-Gigabit of throughput of $109/$153 for|
24/48 ports, while the ProCurve and the Cisco switches offer
$143/$159 and $567/$661, respectively

» Achieves wire-speed throughput across 24 FE + 2 GbE ports
and 48 FE + 2 GbE ports of Nortel ERS 2500 series

Layer 2 Bidirectional Frame Forwarding Rate of Nortel ERS,
Cisco Catalyst and HP ProCurve using 64-Byte Frames
as Reported by Spirent SmartFlow 5.5
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Frame forwarding rate
(Millions of frames per second)

Note: 1.) All switches tested with maximum available GbE uplink ports 2) The frame forwarding
rate was measured in Layer 2 switching mode and bidirectional traffic was generated in a full-
mesh configuration where the same port type was configured as a group.

Source: The Tolly Group, March 2007 Figure 1
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NORTEL ETHERNET ROUTING SWITCH 2500 SERIES

Executive

Summary

The Nortel ERS 2500
series demonstrated a
higher switching capacity
than competitors tested
with a lower cost-per-
Gigabit of throughput.

Enterprise network man-
agers expect high-
performance switching
from their FE (10/100
Mbps) switching products,
especially those that sup-

port GbE (10/100/1000 Mbps)
in the form of uplinks. Of the
switches tested, only the Nortel
ERS 2500 series has two extra
GbE ports for a total of four
GbE ports. This is a very pow-
erful feature when departments
or branch offices need to
expand their workgroup net-
work to accommodate new
employees.

The Nortel ERS switches (with
four GbE ports) achieved a
higher frame-forwarding rate
versus the Cisco Catalyst 2960
series and ProCurve Switch

2600 series, offering 45%
greater forwarding performance
for the 24-port scenario and
16% greater forwarding for the
48-port test.

To obtain the cost of each
switch as a factor of perform-
ance, engineers computed a
cost-per-Gigabit of throughput.
In both the 24-port and 48-port
test scenarios, the ERS switches
were 4X to 5X less costly than
the Cisco switches tested. The
ERS switches even

offered a better cost-per-Gigabit
than the ProCurve switches

Cost per Gigabit of Throughput in a Standalone Configuration
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Note: 1.) The MSRP system prices, in U.S. dollars, for all switches was gathered from Unistar-Sparco Computers, Inc., a Cisco
Systems certified reseller. Prices were gathered during March 2007 and represent hardware prices only, not including support
costs. The metric was obtained by dividing the price of each switch by the throughput achieved in a standalone switch configura-
tion. 2.) All switches tested with maximum GbE uplinks. Nortel ERS switches support four, the others support two ports. 3.) The
frame forwarding rate was measured in Layer 2 switching mode and bidirectional traffic was generated in a full-mesh configuration
where same port type were configured together as a group.
Source: The Tolly Group, March 2007 Figure 2
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NORTEL ETHERNET ROUTING SWITCH 2500 SERIES

tested, though the cost achieved frame forwarding of
delta was not as signifi- 11.6 million fps, versus 10.12 Nortel, Inc. TOLLY
cant. million fps each for the Cata- UP
lyst 2960 and the ProCurve

LAYER 2 FRAME Switch 2650. (See Figure 1.) ERS 2500 Spec
FORWARDING eres CERTIFTED
RATE COST VYERSUS Layer 2

) THROUGHPUT Frame Forwarding Rate,
The Nortel 2500 series Price-per-Gigabit%f
Layer 2 bidirectional For cost-conscious network Throuahout
frame forwarding rate managers, the switch of choice gnhp
us;]r]g Gilj-gyStg fr&}rll_es . is one that can perform at a
achieved 9.0z million 1ps high level while simultaneously ificati
for the 24-port switch keeping the cost low for each Pﬂgnﬂgffpﬁeﬁiﬁ',ﬁgﬁf 'SZ[‘S
scenario (24 FE + 4 C_Sb_E Gigabit of throughput delivered. necessarily verified by The Tolly Group
ports), versus 6.55 million In terms of switching capacity.
fps each for the Catalyst the Nortel ERS 2526T offered ERS 252.61- & 2550T
2960 and the ProCurve Specifications:
Switch 2626 6.4 Gbps for 24 FE + 4 GbE _ P ns.

WILC : ts and the ERS 2550T @ Height: 4.45 cm (1.75in)
ports and he @ Width: 43.82 cm (17.25 in)

For the 48-port test offered 7.8 Gbps for A8FE + 4 | g pooy.
scenario, the ERS 2550T GbE ports. The Catalyst 2960 ® 2526T/PWR: 30.7 cm (12.13 in)

and the ProCurve switches each ® 2550T/PWR: 36.7 cm (14.56 in)
@ Switching capacity: 12.8 Gbps for
ERS 2526T and 15.6 Gbps for ERS

Bidirectional Zero-loss (0.001%) Layer 2 @ Framd Tommarding rate max: 9,523
Throughput of Nortel ERS 2526T and ERS 2550T Mpps for ERS 2526T and 11.606
Mpps for ERS 2550T

as reported by Spirent SmartFlow 5.50

@ Port forwarding performance
® 10 Mbps: 14,880 pps maximum

100 100% [100% M 100% [100% A 100% [100% M 100% [100% X¥100% [100% M 100% [100% M 100% [100% (64-byte paCketS) .
® 100 Mbps: 148,810 pps maximum
® 1000 Mbps: 1,488,100 pps maxi-
__ 80 mum
= @ Forwarding database size: 16,000
- entries
2 60 Q@ Frame length
'§= ® 64 to 1,518 bytes (IEEE 802.1q
S 40 Untagged)
= ® 64 to 1,522 bytes (IEEE 802.1q
Tagged)
20 @ Multi-Link Trunks (and 802.3ad)
® Up to six trunks, four link members
0 per trunk VLANs
® Up to 256 port-based; per VLAN
512 1,024 1,280 1,518 Tagging option
. @ Multiple Spanning Tree Groups: Up to
Frame size (bytes) eight (802.1w/s)
. ' @ Interface options: 10BASE-T/
ERS 2526T ERS 2550T 100BASE-TX/1000BASE-T RJ-45 (8-

pin modular) connectors for Auto
MDI/MDI-X interface

For more information contact:
Nortel, Inc.

Note: 1.) All switches were tested with two GbE ports and either 24 or 48 FE
ports. 2.)The frame-forwarding rate was measured in Layer 2 switching mode
and bidirectional traffic was generated in a full-mesh configuration where the
same port type was configured together as a group. 195 The West Mall
Toronto, Ontario M9C 5K1
Phone: (905) 863-0000

Source: The Tolly Group, March 2007 Figure 3 URL: http://www.nortel.com
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achieved 4.4 Gbps for 24
FE + 2 GbE ports and 6.8
Gbps for 48 FE + 2 GbE

ports.

Tolly Group engineers
computed the cost-per-
Gigabit of throughput. The
ERS 2526T offered the
lowest cost among 24-port
switches at $109, 23% less
than the ProCurve Switch
2626 and five times less
than the Cisco Catalyst
2960. On the 48-port
switch side, the ERS
2550T had the lowest cost
at $153 per Gigabit, 4%
less than the ProCurve
Switch 2650 and more
than 4X less than the
Cisco Catalyst 2960.

(See Figure 2.)

WIRE-SPEED LAYER 2
THROUGHPUT

Tolly Group engineers verified
that both the ERS 2526T and
ERS 2550T achieved 100%
zero-loss throughput in 24- and
48-port FE tests (with two GbE
ports). (See Figure 3.)

SMLT vs. RSTP
EASE OF
CONFIGURATION

Engineers counted the number
of CLI commands required to
configure either SMLT or RSTP
on each vendor’s switches in the
test bed.

The result showed that Nortel’s
test bed, consisting of one
Nortel ERS 2526T edge switch,
one Nortel ERS 2550T edge
switch, and two Nortel ERS
8600 core switches running
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Source: The Tolly Group, March 2007

Nortel Ethernet Cisco Catalyst

Ease of Configuration Comparison -- SMLT vs.
RSTP Number of CLI
to Configure

Commands Required
the Test Bed

HP ProCurve

solution solution

Note: Number of CLI commands only considers commands necessary to
configure SMLT or RSTP using two access switches and two core switches.

Figure 4
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SMLT, required a total of 60
CLI commands. (See Figure 4.)

In comparison, Cisco’s test bed,
consisting of a Cisco Catalyst
2960-24T edge switch, one
Cisco Catalyst 2960-48T edge
switch, and two Cisco Catalyst
6500 core switches, required
156 CLI commands to configure
RSTP. That’s more than 2.5X
the CLI commands needed to
configure the Nortel switches.

The ProCurve Networking test
bed, consisting of two ProCurve
Switch 9300 core switches and
two ProCurve switch 2600 se-
ries switches, required 96 CLI
commands to full configure
RSTP, or 60% more commands
than were needed to configure
the Nortel switches.

This demonstrates that the
Nortel ERS switches required
fewer CLI commands for con-
figuration, resulting in greater
ease of configuration than other
tested devices. This is due to the
ERS 2526T and ERS 2550T at
the edge to integrate seamlessly
into an SMLT core.

Test Setup and
Methodology

Tolly Group engineers tested the
Nortel ERS 2500 series (2526T
and 2550T), Cisco Catalyst
2960 series (24TC and 48TC),
and ProCurve Switch 2600 se-
ries (2626 and 2650), with
switch software version 4.0,
12.2 (25) SEE2, and H.08.98
respectively.

FRAME
FORWARDING RATE

For measuring the maximum
frame-forwarding rate, engi-
neers used Spirent SmartBits
SmartFlow 5.50 to create two
groups of full-mesh bidirec-
tional (< 0.001% acceptable
frame loss) configuration with a
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64-byte frame size. The
first group was for all the
FE ports and the second
group was for all the GbE
ports. Tests were run three
times for 60 seconds and
an average was computed.

COST VERSUS
THROUGHPUT

For this test, engineers
used frame-forwarding
rate results and gathered
all the Device Under Test
(DUT) MSRRP retail prices
from Unistar-Sparco
Computers, Inc. (a Cisco
authorized reseller.) Engi-
neers computed the cost-
per-Gigabit by dividing
the cost by the throughput.

LAYER 2
THROUGHPUT

For this test, engineers
used the same configura-
tion from frame forward-
ing rate test. Instead of
using 64-byte frames only,
engineers used RFC 2544
specified frame sizes (64-,
128-, 256-, 512-, 1,024-,
1,280-, 1,518-byte
frames.)

All tests were run for three
iterations 60 seconds and
the results were averaged.

SMLT vs. RSTP
EASE OF
CONFIGURATION

For this test, engineers
created three independent
switch solutions for each
vendor. The Nortel ERS
switch solution consisted
of one Nortel ERS 2526T
edge switch, one Nortel
ERS 2550T edge switch,
and two Nortel ERS 8600
core switches. (See
Figure 4.)

Engineers configured
Nortel switches using

Nortel’s Split Multi-Link Trunk-
ing (SMLT) which is an alterna-
tive to any Spanning Tree-based
protocol (RSTP, MSTP,
802.1D).

For the Cisco Catalyst switch
solution, engineers configured
all switches with RSTP: one
Cisco Catalyst 2960-24T edge
switch, one Cisco Catalyst
2960-48T edge switch, and two
Cisco Catalyst 6500 core
switches. Lastly, for the Pro-
Curve Networking switch solu-
tion with RSTP, engineers con-
figured two ProCurve Switch
9300 core switches and did not
configure ProCurve Switch
2600s since they have RSTP
service enabled by default.

For every edge switch, engi-
neers configured four ports into
a VLAN. Of those four ports, a
set of two ports was connected
to one core switch and another
set was connected to another
core switch. At the core
switches, engineers configured

three VLANS, two VLANS were
link to edge switches and an-
other VLAN was used for
Trunking between two core
switches.

Tolly Group engineers counted
the number of CLI commands
required to configure the
switches in the test bed for
SMLT versus RSTP.

VENDOR
INTERACTION

The Tolly Group invited Cisco
and ProCurve Networking to
participate in the testing as per
The Tolly Group’s Fair Testing
Charter .

Representatives from Cisco did
not respond to the invitation
while ProCurve participated.

Tolly Group engineers shared
test methodology with ProCurve
Networking, and implemented
the company’s recommenda-
tions to ensure the testing of the
ProCurve switch was performed

Ease of Configuration Test Bed
Nortel ERS Switch Solution

Nortel Ethernet
Routing Switch 8600

Inter-switch
trunk (IST) link

Nortel Ethernet
Routing Switch 8600

Nortel Ethernet Routing
Switch 2526T

Source: The Tolly Group, March 2007

Switch 2550T
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accurately. ProCurve was
provided an opportunity

The Tolly Group is a lead-
to review the test results. ing global provider of third-
ProCurve did not contest party validation services
the validity of the test re- ERS 2526T for vendors of IT products,
sults. All switches were components

supplied by Nortel, which and services.

acquired them through
normal distribution
channels.

R e The com-
ERS 2550T pany is
based in
Boca Raton,
FL and can be
reached by phone at

Devices Under Test (DUT) fﬁg&gﬁ;ﬁm 0, or via the

Nortel ERS Switch 2526T (Software ver. 4.0) Web: hitp:/www.tolly.com,
E-mail: sales@tolly.com

Nortel ERS Switch 2550T (Software ver. 4.0)

Nortel ERS 8600 (Software ver. 4.1)

Cisco Catalyst 2960-24TC (Software ver. 12.2 (25) SEE2)

with

SPIRENT

Cisco Catalyst 2960-48TC (Software ver. 12.2 (25) SEE2)

Cisco Catalyst 6500 (Software ver. 12.2(18) SXD5)

ProCurve Networking Switch 2626 (Software ver. H.08.98)

ProCurve Networking Switch 2650 (Software ver. H.08.98)

ProCurve Networking Routing Switch 9304m Software ver.
07.8.00aT53

Terms of Usage

USE THIS DOCUMENT ONLY IF YOU AGREE TO THE TERMS LISTED HEREIN.

This document is provided, free-of-charge, to help you understand whether a given product, technology or service ments additional investigation for your
particular needs. Any decision fo purchase must be based on your own assessment of suitabifity.

This evaluation was focused on illustrating specific features andfor performance of the producl(s) and was conducted under controfled, faboratory conditions
and certain tests may have been tailored to reflect performance under ideal conditions; performance may vary under real-world conditions. Users should run
tests based on their own real-world scenarios to validate performance for their own networks. Commercially reasonable efforts were made to ensure the
accuracy of the data contained herein but errors andfor oversights can occur: In no event shall The Tolly Group be fiable for damages of any kind including
direct, indirect special incidental and consequentlal damages which may resuft from the use of information contained in this document

The test/audit documented herein may also refy on various test tools the accuracy of which is beyond our control Furthermore, the document refies on certain
representations by the sponsor that are beyond our controf to venify. Among these is that the software/hardware tested is production or production track andis,
orwill be, available in equivalent or better form fo commercial customers.

When foreign translations exist, the English document is considered authonitative. To assure accuracy, only use documents downloaded directly from The Tolfy
Group’s Web site.

All trademarks are the property of their respective owners.
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