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Product Overview
nGenius® 3900 series packet fl ow switch is a highly extensible chassis-based, data center-
class network monitoring switch that enables scalable, high-capacity, highly available 
access to network traffi c across distributed networks for use by any network monitoring, 
performance management and security system. Network architects are faced with the 
challenges of providing selective packet-fl ow access to an increasing number of task-
specifi c management tools, overcoming interface speed mismatch issues, remaining 
within tool capacity limits, all while avoiding disruption to the monitored links. The nGenius 
3900 series switch addresses all these challenges while addressing diverse deployment 
requirements, optimizing management tool investments, and simplifying end-to-end 
management and provisioning of the monitoring fabric.

Built from deployment-proven data center-class programmable ASIC switching technology, 
the nGenius 3900 series packet fl ow switch combines the intelligence, fl exibility, availability 
and scale needed to support large-scale, demanding network monitoring applications. The 
nGenius 3900 series packet fl ow switch delivers market-leading advances in capacity and 
performance with the highest 10 and 40 Gigabit Ethernet (GbE) port density per rack unit, 
and per chassis. The nGenius 3900 series packet fl ow switch supports intelligent traffi c 
conditioning features on every port with sustained line rate performance, and ultra-low 
sustained latency port-to-port and across the switch fabric and a distributed switching 
architecture delivers performance at scale to enable unparalleled aggregate switching 
capacity to address the most demanding, high traffi c volume environments. nGenius 
PFS management software allows unifi ed administration of large-scale deployments with 
browser-based anywhere access to intuitive point-and-click end-to-end provisioning across 
chassis, enabling diverse confi gurations and automating bandwidth provisioning across the 
monitoring fabric.

Highlights
• Industry-leading scalability and 

deployment versatility with up to 
576 ports of 1/10 GbE and 48 ports 
of 40 GbE with future support for 
100 GbE interfaces

• Distributed low latency switching 
architecture scales up to 17.2 Tbps 
of aggregate capacity

• Wire-speed Layer 2/3/4 packet 
fi ltering, aggregation, and load 
balancing

• Every feature supported on every 
port at line rate with no performance 
impact

• Redundant, high availability 
architecture to support mission 
critical deployment environments

• Granular port-based licensing 
enables a pay-as-you-grow model

• Unifi ed end-to-end drag-and-
drop platform management 
and provisioning simplifi es 
administration of large-scale 
monitoring environments

nGenius 3900 Series Packet Flow Switch
Powerful, data center-class chassis switch for intelligent 
and scalable packet-fl ow access
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The switch management subsystem, 
responsible for hardware initialization and 
confi guration, resides on the interface 
modules and supports redundant operation 
with the deployment of two or more 
modules in a given chassis. Redundancy is 
based on an active-standby confi guration 
with automatic, stateful, and hitless failover 
in event of the failure of the active module. 

Inter-module connectivity is provided via a 
fault-tolerant switch fabric. On the nGenius 
3903 switch, the fabric is comprised of 
cross-module switching logic residing on 
each interface module, and connects each 
module to the other two via a passive 
backplane. This design avoids disruption to 
the surviving modules in case of a module 
failure. The nGenius 3912 switch utilizes a 
patented 3-stage distributed switch fabric. 
The fabric is comprised of multiple, hot-
swappable switch fabric modules (SFMs). 
The 3912 chassis supports N+1 switch 
fabric redundancy.

Flexible Traffi c Distribution
The nGenius 3900 series packet fl ow 
switch can aggregate traffi c from any 
number of different inbound (ingress) ports 
and deliver the traffi c to a single outbound 
(egress) port, or can collect traffi c from a 
single inbound port and distribute the traffi c 
to multiple outbound ports. This allows 
for the creation of one-to-one, many-to-
one, any-to-many, or many-to-any traffi c 
delivery topologies for addressing diverse 
connectivity requirements with optimized 
and resilient fl ow-based load distribution.

These immense capacities enable network 
architects to consolidate the network 
monitoring fabric into fewer switches 
with less complexity. This reduces 
undesirable bandwidth bottlenecks and 
the unnecessary consumption of ports for 
inter-switch links, simplifying the monitoring 
architecture, while easing manageability 
and provisioning.

High Performance Switching 
Architecture
nGenius 3900 series switch leverages 
a 720 Gbps full-duplex (1.4 Tbps 
aggregate) hybrid ASIC that provides 
high performance, cut-through packet 
processing to deliver ultra-low latency port-
to-port and across the switch fabric. Switch 
latency remains consistent regardless of 
packet size, traffi c mappings, or packet 
fi ltering features applied. The next 
generation switching technology benefi ts 
from the performance consistency of ASIC-
based packet processors, but also includes 
a programmable packet processing 
pipeline that is controlled via software. This 
enables sustained performance levels and 
allows for new incremental features to be 
added to deployed systems.

Key to the scalability and intelligent 
packet conditioning capabilities of the 
nGenius 3900 series switch is a distributed 
switching architecture that leverages a 
high-capacity switching engine contained 
on each interface module. Depending on 
the chassis model, aggregate switching 
capacity scales with the insertion of 
interface modules reaching up to 8.6 Tbps 
full-duplex (17.2 Tbps aggregate). The 
scalable high capacity architecture of the 
nGenius 3900 series packet fl ow switch 
is capable of supporting higher speed 
interfaces, such as 100GbE, and can even 
support higher port density modules with 
future interface module options.

Redundant Operations
nGenius 3903 and 3912 packet fl ow switch 
chassis are architected to support high 
availability requirements with redundant 
management, resilient fabric, and 
redundant power supplies. In addition, hot 
swappable interface modules, transceivers, 
SFMs, and power supplies enable in-fi eld 
replacement of parts without service 
disruption.

Capabilities
• 1-, 3-, and 12-slot chassis leverage a 

common interface module
• Support for up to 576 ports of 1/10 GbE 

or 48 ports of 40 GbE in a single chassis
• FlexPort interfaces support 1 GbE, 10 

GbE and 40 GbE interfaces on a single 
module

• Scalable switching capacity of up to 17.2 
Tbps aggregate capacity provides an 
extensible, 100 GbE-ready architecture

• Wire-speed Layer 2/3/4 packet fi ltering, 
aggregation, load balancing and real-
time source port tagging

• Flexible port confi guration allows any 
port to be confi gured for either network-
side traffi c ingress or monitoring tool-side 
egress 

• Every feature supported on every port at 
line rate with no performance impact 

• Highly resilient architecture with 
redundant management, hitless failover, 
redundant switch fabric, and hot 
swappable modules

• Large-scale, end-to-end, cross-chassis 
administration and provisioning enabled 
via nGenius PFS Management software

Highly Scalable Network 
Monitoring Switch
nGenius 3900 series includes 1-, 3-, 
and 12-slot chassis systems enabling 
operational consistency and addressing 
diverse deployment requirements 
supporting small, space-constrained sites, 
top of rack data center applications and 
large-scale, dense connectivity sites. 
Flexible, high-density interface modules 
allow for conserving precious rack space 
by providing interface densities ranging 
from 48 ports of 10 GbE in a single rack 
unit to a massive 576 ports of 10 GbE in 
only 16 rack units. In addition, up to 4 ports 
of 40 GbE and 32 ports of 10 GbE per 
interface module can be utilized, thereby 
yielding a combined maximum of up to 48 
ports of 40 GbE ports and 384 ports of 10 
GbE Ethernet ports in a single chassis.
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fl exibility. Each module contains 32 
FlexPorts that can be activated as 1 GbE 
connections using SFP transceivers, or 10 
GbE connections using SFP+ transceivers. 
Another additional group of specialized 
high-speed FlexPorts+ support either 4 
Ports of 40 GbE or 16 ports of 10 GbE 
using a QSFP breakout cable. Medium 
type and speed of each port can be defi ned 
manually or may be auto-confi gured 
through detection of the connected 
transceiver module.

nGenius 3900 series interface modules 
can support the following confi guration 
combinations:

• 48 x 1 GbE ports 

• 48 x 1/10 GbE FlexPorts

• 32 x 10/1 GbE FlexPorts and 4 x 40 GbE

the nGeniusONE™ unifi ed performance 
management platform to streamline and 
simplify the reporting and visualization of 
monitored traffi c.

Common Interface Modules
The nGenius 3900 switches leverage a 
consistent architectural foundation that 
allows common interface modules to be 
leveraged across the entire chassis series. 
This allows system architects to better 
manage acquisition cost by investing 
in a single fl exible module that can be 
deployed or redeployed across the full 
series of chassis to support small to large 
sites. This simplifi es chassis confi guration, 
streamlines purchasing requirements 
and reduces the cost and complexity 
associated with sparing requirements.

Interface Flexibility
The nGenius 3900 series interface 
modules are built for deployment versatility 
by offering fl exible support for 1, 10, and 
40 GbE connectivity from a single module. 
The nGenius 3900 series interface module 
features FlexPorts that support multi-
speed operation for complete deployment 

Granular, Intelligent Packet 
Filtering
nGenius 3900 series switch provides 
granular Layer 2/3/4 intelligent packet 
fi ltering to enable highly selective packet-
fl ow delivery to connected network 
monitoring and security devices. All 
fi ltering is performed at wire-speed and 
is independently defi nable on a per-port 
-basis. This allows traffi c from a single 
network link to be replicated to multiple 
tools with only relevant fl ows sent to 
each tool allowing the delivery of the right 
information to the right tool at the right 
time to avoid unnecessary tool load and to 
maintain optimal performance.

Source Port Tagging
nGenius 3900 series switch provides 
source port tagging capability on a per-port 
basis to allow monitoring tools to accurately 
detect the origin of the monitored traffi c, 
increasing the reliability of analysis. 
When activated, all incoming packets are 
tagged to mark the receive port without 
affecting packet content integrity or 
causing switch performance degradations. 
Source port tags are also detected by 
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Figure 1: nGenius PFS Management software delivers enterprise-wide administration and monitoring of 
the deployed nGenius 3900 series switches.
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as needed. Multi-switch administration 
enables the confi guration of packet-fl ow 
fi lters, port speeds, and other confi guration 
parameters, and provides status monitoring 
for all switches in the fabric. nGenius PFS 
Management software supports an optional 
standby server for redundant operations. 
The active and standby servers are state 
synchronized allowing hitless failover 
to the standby server without loss of 
confi guration.

Anywhere access to the nGenius PFS 
Management software is supported through 
a standard web browser. Whether using 
the local management access of switch or 
the nGenius PFS Management software, 
secure system access provides user 
authentication and supports multiple teams 
with role-based access and user-based 
activity logging. The fl exible role-based 
control allows different operational groups 
to each independently access and control 
connections related to their tools without 
affecting other teams, thereby improving 
team effi ciency and collaboration.

Unifi ed, Large-Scale System 
Management and Provisioning
Browser-based integrated management 
and provisioning of the nGenius 3900 
series packet fl ow switch supports 
single switch deployments. The optional 
nGenius PFS Management software 
provides end-to-end unifi ed management 
and provisioning of the nGenius 3900 
series switch, enabling administrators 
to rapidly build, store, schedule, and 
execute confi guration changes and 
software updates across all deployed 
switches regardless of their location. The 
unifi ed management platform is ideal 
for controlling multi-switch monitoring 
fabrics comprised of hundreds, growing 
to thousands of ports across different 
geographic locations. Automated 
provisioning allows administrators to 
identify the specifi c end-points of a needed 
connection, and the management system 
automatically performs cross-chassis 
provisioning defi ning bandwidth guarantees 

Pay-As-You-Grow Flexibility
By virtue of their modular design and 
distributed switching architecture, nGenius 
3903 and 3912 switches allow system 
architects a high degree of fl exibility to 
incrementally increase performance and 
port capacity by deploying additional 
interface modules in the chassis. This 
enables capacity scaling to match the 
growth in attached tools and monitored 
network links at each location. Further 
confi guration fl exibility is enabled through 
software-based port activation licensing. 
This enables the deployment of a full-
capacity high-density interface module, but 
only activating a limited number of ports 
to meet specifi c deployment needs. This 
result is greater deployment effi ciency 
through a fl exible user-defi nable pay as 
you grow deployment model. With this 
approach, all hardware needed to support 
full capacity is in place from day-one, 
and additional ports can be activated as 
required.

Figure 2: Topology management in nGenius PFS Management software 
facilitates large-scale, end-to-end, drag-and-drop provisioning.

Licensed port-based confi gurations

48 x 1 GbE ports active Upgrade 48 x 1 GbE ports to 48 x 1/10 GbE ports in 16-port 
increments, and add 40 GbE ports in 2-port increments

16 x 1/10 GbE ports active Expandable to 48-ports of 10 GbE in 16 port increments, 
and add 40 GbE ports in 2-port increments

32 x 1/10 GbE and 4 x 40 GbE ports active
(full module capacity)

Can use the 4 active 40 GbE ports as 16 ports of 10 GbE 
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Deployment Scenarios
In enterprise environments, nGenius 
3900 series packet fl ow switch provides 
a scalable solution for attaching network 
monitoring tools at diverse locations 
from the data center, through the 
campus and to the branch offi ce. The 
availability of different chassis densities 
coupled with granular port licensing 
enables cost optimization by matching 
chassis confi guration to the immediate 
requirements and growth outlook at each 
network location.

Interface fl exibility combined with 
intelligent Layer 2/3/4 switching and 
fi ltering capabilities enable optimized traffi c 
delivery to the attached tools. This allows 
traffi c fl ows from multiple 1 GbE links to 
be aggregated and delivered to a high 
performance 10 GbE tool. Alternatively, 
traffi c fl ows from high volume 10 GbE 
and 40 GbE links can be distributed 
to multiple 1 GbE and 10 GbE tools to 
maintain optimal load balancing, extend 
tool longevity and increase link access 
resiliency.

Future Integration with the 
nGenius Solution*

In a future software release, integration 
of nGenius 3900 series switch 
management with the nGenius solution 
will streamline administrative tasks when 
operating a performance management 
or service delivery management solution. 
Administrators will be able to use the 
nGenius solution to view their install 
base of nGenius 3900 switches, track 
switch critical alarms, and verify switch 
integrity. nGenius 3900 series switch can 
also provide valuable traffi c statistics to 
the nGenius solution, thereby providing 
insights into the load within the monitoring 
infrastructure, and enabling administrators 
to perform proactive load optimization 
and capacity planning to avoid monitoring 
tool overload. When integrated, nGenius 
solution will also support integrated access 
to the nGenius PFS Management software 
for an effi cient, streamlined administrative 
workfl ow.
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Figure 3: Examples of deploying nGenius 3900 series packet fl ow switch in enterprise campus and data center. 
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Specifi cations

Functional and Capacity Specifi cations

3901 3903 3912*
Slots 1 3 12
Max. 10 GbE/1 GbE Ports 48 144 576
Max. 40 GbE Ports 4 12 48
Aggregate Switching Capacity 720 Gbps full-duplex

(1.4 Tbps aggregate)
2.1 Tbps full-duplex

(4.2 Tbps aggregate)
8.6 Tbps full-duplex

(17.2 Tbps aggregate)
Console Ports 1 x Serial (RJ45) 1-2 x Serial (RJ45)
Management Ports 1 x 10/100/1000Base-T (RJ45) 1-2 x 10/100/1000Base-T (RJ45)
Power Supply Type Internal, built-in

Internal, hot swappable* Internal, hot swappable

Power Supply Redundancy Non-Redundant
1+1* 1+1

Air Flow Side to side Side to side Bottom to top

Physical, Environmental, and Power Specifi cations

3901 3903 3912
Height (RU) 1 3 16
Mounting Brackets Included
Dimensions 19" W x 1.75" H x 19.7" D (in)

48.26 W x 4.44 H x 50.16 D (cm)
19" W x 5.25" H x 23.25" D (in)

48.26 W x 13.34 H x 59.06 D (cm)
19" W x 28" H x 27" D (in)

48.26 W x 71.12 H x 68.58 D (cm)
Weight   -  No Interface Modules

  -  Fully Loaded
14.8lb (6.7kg)
21.8lb (9.9kg)

33.5lb  (15.2kg)
54.5 lb (24.7 kg)

230lb (104.3kg)
330.8lb (150kg)

Operating Temperature 39°F - 104°F  (4°C - 40°C)
Storage Temperature -40°F - 140°F  (-40°C - 60°C)
Operating Relative Humidity 20% - 85%, non-condensing
Storage Relative Humidity 20% - 85%, non-condensing
Max. AC Power Consumption (W) 110 VAC: 380 W 110 VAC: 1000 W

220 VAC: 1000 W 220 VAC: 4850 W

Max. DC Power Consumption (W) -42 to -72 VDC: 380 W -42 to -72 VDC: 1000 W -
Max. Thermal Output for AC (Btu/h) 1297 3412 16549
Max. Thermal Output for DC (Btu/h) 1297 3412 -
Regulatory Agency Approvals UL60950-1 (USA), CAN/CSA C22.2-60950-1-03 (Canada), IEC60950 3rd Edition (EU) FCC Part 15B Class A,

CSA Part 15 Class A, ICES-003 Class A (Canada), EN 55022 Class A (EU), EN 61000-3-3,
EN 61000-3-2 EN 55024 (supersedes IEC 61000-4-2, -3, -4, -5, -6, and -11)

FCC Part 15, UL (United States), CUL (Canada), CE

*Notes:

• 3901 chassis with redundant, hot swappable power supplies planned for Summer 2013

• DC Power option for 3903 chassis will be supported Summer 2013

• 3912 chassis expected to ship in volume in Summer 2013

• Integration with the nGenius solution is planned for Summer 2013


