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1
GAP SERVICES ROUTER (GSR)

The present mvention claims priority from U.S. Provi-
sional No. 61/821,422, filed May 9, 2013, enfitled “Gap

Services Router (GSR)”, the entirety of which 1s expressly
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates generally to telecommunications,
and more particularly to network communications, and data
center communications.

2. Background of Related Art

An equipment case 1s used to protect encased equipment
against environmental factors and damage due to shock, etc.
A conventional rack case 1s an equipment case with a rack
(typically a standardized 19 inch rack) mounted to the inside
for protection of rack-mounted equipment, e.g., rack-mount-
able servers, routers, switches, etc. A rack case 1s ruggedized
to protect internal equipment from physical damage and
environmental factors such as rain, harsh temperatures, etc.

A rack case typically includes a standardized rack frame
for mounting of rack-mountable equipment. The height of
each piece of equipment mounted 1n a rack case must be a
multiple of a rack unit (RU). One rack unit (RU) 1s equiva-
lent to 1.75 inches. The width of a piece of equipment
mounted 1n a rack case must be 19 inches wide (if the rack
case encompasses a 19 inch rack). A standardized 19 inch
rack 1s widely used for storing technical equipment, such as
computer equipment, network equipment, etc.

Rack cases able to withstand harsh environments are
widely used 1n military/department of detense (DoD) appli-
cations. For example, a military unit may use a rack case to
store portable networking equipment at a remote location.
Moreover, equipment mounted in a rack case may be used
to set up communications networks for receipt/delivery of
mission critical information. Portable/deployable communi-
cations products are typically integrated into a smallest
practical package to meet the needs of military personnel on
remote assignment.

Cisco™ has manufactured a rack mountable 2811 inte-
grated services router (ISR) that 1s 1 rack unit (RU) 1n size
(1.e. 1.75 inches tall).

FIG. 6 depicts a conventional Cisco™ 2811 integrated
services router (ISR).

The 2811 integrated services router (ISR) 600 1s currently
deployed 1n thousands of telecommunications systems, e.g.,
department of defense (DoD) systems, commercial systems,
etc. However, the Cisco™ 2811 integrated services router
(ISR) 600 has been discontinued and 1s not being replaced
with a similarly sized suitable product.

Cisco™ has developed a 2911 integrated services router
(ISR) to replace the end of life (EoL) 2811 integrated
services router (ISR) 600. However, the 2911 integrated
services router (ISR) (and other commercially available
suitable replacement routers) has a height of 2 rack units
(RU) and thus does not fit 1n the one rack unit (RU) space
previously/currently occupied by the 2811 integrated ser-

vices router (ISR) 600.

SUMMARY

A drop-in replacement of an end of life (EoL) Cisco™
2811 tegrated services router (ISR) comprises a gap ser-
vices router (GSR). In accordance with the principles of the
present mnvention, a gap services router (GSR) 1s a routing,
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2

switching, and computing platform that provides a technol-
ogy refresh in the same form factor as the discontinued 2811
integrated services router (ISR).

In accordance with the principles of the present invention,
the mventive gap services router (GSR) 1s one rack umit
(RU) 1n size and comprises the latest routing and switching

technology from Cisco™, preferably a Cisco™ 3915
embedded services router (ESR) and a Cisco™ embedded

services 2020 switch. The gap services router (GSR) addi-
tionally includes two wide area network (WAN) ports and
twenty-five local area network (LAN) ports, all featuring
power over ethernet (PoE) capability.

In accordance with the principles of the present invention,
the inventive gap services router (GSR) also optionally
includes an embedded server module capable of hosting
various virtual machines. An embedded server module 1n a
gap services router (GSR) may be used to provide services/
applications previously provided by external dedicated com-
puting platforms. By enabling server capabilities on the
inventive gap services router (GSR), the gap services router
(GSR) may eflectively eliminate need for external dedicated
computing platforms and thus etfectively reduce the overall

s1ze of system equipment.

A server 1n a gap services router (GSR) comprises a
removable solid state drive (SSD) (or hard drive) which
serves as the brains of the server. Removal of a solid state
drive (SSD) from a server 1n a gap services router (GSR)
causes the solid state drive (SSD) to zero out. In a preferred
embodiment, a server 1n a gap services router (GSR) also
zeroes out (e.g., any files, documents, etc., stored on the
server 1s purged) upon removal of the solid state drive
(SSD). Once a solid state drive (SSD) 1s removed from a
server 1n a gap services router (GSR), the gap services router
(GSR) proceeds to act as a ‘dumb’ router (1.e. a traditional
router, a router with no embedded server).

The inventive gap services router (GSR) 1s preferably
used to replace end of life (EoL) Cisco™ 2811 integrated
services routers (ISR) implemented 1n deployed military
equipment. The inventive gap services router (GSR) com-
prises newer technology, greater performance, and higher
port density than the legacy Cisco™ 2811 integrated ser-
vices router (ISR) and enables customers to replace the 2811
integrated services router (ISR) without alteration/modifi-
cation to existing network equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

Features and advantages of the present invention waill
become apparent to those skilled 1n the art from the follow-
ing description with reference to the drawings, 1n which:

FIG. 1 shows the layout of a gap services router (GSR) 1n
accordance with the principles of the present invention.

FIG. 2 shows a physical embodiment of the gap services
router (GSR), 1n accordance with the principles of the
present invention.

FIG. 3 shows an alternate layout of an exemplary gap
services router (GSR), 1 accordance with the principles of
the present invention.

FIG. 4 depicts an exemplary gap services router (GSR)
network enclave, 1n accordance with the principles of the
present invention.

FIGS. 5a to 5f portray the size of an exemplary network
enclave comprising a gap services router (GSR) and a
conventional network enclave comprising a Cisco™ 2811
integrated services router (ISR), in accordance with the
principles of the present invention.
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FIG. 6 depicts a conventional Cisco™ 2811 integrated
services router (ISR).

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The present invention provides a gap services router
(GSR) to serve as a physical drop-in replacement of an end
of life (EoL) Cisco™ 2811 integrated services router (ISR).
The mnventive gap services router (GSR) replaces the unsup-
ported Cisco™ 2811 integrated services router (ISR) with
newer technology, greater performance, and higher port
density.

Cisco™ has manufactured a 2811 integrated services
router (ISR) that 1s 1 rack unit (RU) 1n size (1.75 inches tall).
The Cisco™ 2811 integrated services router (ISR) has been
deployed i1n muillions of networking solutions since its’
launch but has since reached 1ts” end of life (EoL) and end
of sale (EoS). Cisco™ has engineered a 2911 integrated
services router (ISR) to replace the discontinued 2811 1inte-
grated services router (ISR). However, the 2911 integrated
services router (ISR) 1s 2 rack units (RU) 1n size (twice the
height of the legacy 2811 integrated services router (ISR))
and thus not able to fit in the 1 rack unit (RU) mount space
previously/currently occupied by the legacy 2811 router.
The present inventors have realized that to utilize the new
2911 integrated services router (ISR), all deployed transit
cased systems/products currently housing the 2811 inte-
grated services router (ISR) have to be redesigned.

Increased sizing of the replacement 2911 integrated ser-
vices router (ISR) 1s detrimental to existing US military
systems/applications, which have been designed and deliv-
ered to be as small as possible. Such systems do not contain
room for a router twice the height (2 rack units (RU)) of the
legacy 2811 integrated services router (ISR).

The US Army currently maintains thousands of compact,
ruggedized transit cased systems comprising the Cisco™
2811 integrated services router (ISR). To incorporate the
new 2911 integrated services router (ISR) 1n such systems,
owners of such systems will have to invest 1n modified/new
equipment housing.

The inventive gap services router (GSR) 1s a one rack unit
(RU) (1.75 1nch tall) technology refresh option designed to
fit 1n the same rack unit space as the legacy 2811 integrated
services router (ISR). Unlike the 2 rack unit (RU) Cisco™
2911 1integrated services router (ISR), the 1 rack unit (RU)
gap services router (GSR) enables users to upgrade system
technology without additional rack space or equipment
retrofitting. The mventive gap services router (GSR) offers
enhanced routing capabilities 1n the same form factor (1.e.
same fit and size) as the end of life (EoL) 2811 integrated
services router (ISR).

In accordance with the principles of the present invention,
the inventive gap services router (GSR) 1s a Cisco™ based
routing, switching, and computing appliance that can be
used as a form, fit, and function replacement of the end of
life (EoL) Cisco2811 integrated services router (ISR).

FIG. 1 shows a layout of an exemplary gap services router
(GSR), 1n accordance with the principles of the present
invention.

As portrayed 1n FIG. 1, the inventive gap services router
(GSR) 100 incorporates the latest routing and switching
technology from Cisco™, preferably a Cisco™ 39135
embedded services router (ESR) 110 (the latest small rugged
router from Cisco™) and a Cisco™ embedded services 2020
switch 120. The inventive gap services router (GSR) 100
also preferably includes a power over ethernet (PoE) linear
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4

tech chip set and an optional single-board computer based
server module, capable of running the latest virtualization
technology.

FIG. 2 shows a physical embodiment of the gap services
router (GSR), in accordance with the principles of the
present mnvention. As depicted i FIG. 2, the mnventive gap
services router (GSR) 100 includes routing 110, switching
120, and server 200 capabilities, and 1s improved by inno-
vations in design, power, and packaging.

FIG. 3 shows an alternate layout of an exemplary gap
services router (GSR), in accordance with the principles of
the present invention. In accordance with the principles of
the present invention, the inventive gap services router
(GSR) 100 preferably includes: two wide area network
(WAN) ports, twenty-five local area network (LAN) ports,
power over ethernet (PoE) capability (1.e. power and data are
passed over ethernet cables) on all ports, high environmen-
tals (the gap services router (GSR) 1s MIL-STD-810G
compliant), and a compact, lightweight form factor (only
13.5 inches deep) for seamless integration into existing
network solutions.

The mventive gap services router (GSR) 100 also pret-
erably provides: unified communications with Cisco™ uni-
fled communications express, and support for up to 48
devices; wide area network optimization and acceleration
with Cisco™ wide area application services (WAAS
express) and internet protocol (IP) multiplexing; radio aware
routing with dynamic link exchange protocol (DLEP),
RFC5578, and radio to router control (R2RC) protocol; and
security, with embedded hardware-accelerated virtual pri-
vate network (VPN) encryption, an internetwork operating
system (I10S) based firewall, an intrusion prevention system
(IPS), IOS based content filtering, a federal information
processing standards (FIPS) 140-2 certified advanced
encryption standard (AES), and suite B. The inventive gap
services router (GSR) 100 also pretferably includes an
optional ear and mouth (E&M) interface.

The mventive gap services router (GSR) 100 fits into any
19 inch rack mount shelf, e.g., a 19 inch rugged shock mount
transit case such as those provided by Ameripack or ECS.
The mventive gap services router (GSR) 100 1s preferably
19"%x1.75"x13" and incorporates new innovations in pack-
ing, power, form factor, and overall design. Size, weight, and
power (SWaP) were integral factors in the development of
the 1nventive gap services router (GSR) 100.

The gap services router (GSR) 100 boasts high reliability
in harsh environments and may be used to meet the needs of
military personnel while on remote assignment. Server 200
capabilities on the inventive gap services router (GSR) 100
may be used to reduce the amount of investment, training,
maintenance, and physical footprint (1.e. amount of space
the hardware occupies) traditionally required when server
capabilities are provided via external dedicated computing
platforms.

Table 1 depicts a technical comparison of the inventive
gap services router (GSR) 100 and the legacy Cisco™ 2811
integrated services router (ISR).

TABLE 1
Description Gap Services Router Cisco 2811
Technology Base
Router 5915 2811
Switch Cisco ESS 2020 NME - 16
Physical
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TABLE 1-continued

Description Gap Services Router Cisco 2811
Rackmount Yes Yes
Dimensions 1.72 x 17.5 x 1.72 x 17.5 x

13.5 in. 16.5 in.
Rack Units 1 RU 1 RU
Weight <10 Ibs 13.7 lbs

Power

Processing Power Core2Duo/ 1.0 GHz Intel

17 Quad Core Pentium
AC Input Voltage 100 to 240 VAC 100 to 240 VAC
Throughput (clear text) 197 Mbps 98 Mbps
Temperature
Operational -20° to 149° L. 32° to 104° L.
(-28° to 65° C.) (0° to 40° C.)
Storage —20° to 185° L. —4° to 149° L.
(-28° to 85° C.) (-20° to 65° C.)
Networking
LAN Ports 25 (All PoE) 16
WAN Ports 2 2
Fiber Yes No
GigE Yes No
Interface Options
E&M Yes Yes
FXS Yes Yes
Serial Yes Yes
Server optional no
CPU Up to Intel
17, Quad Core
Memory Upto 16 GB
Hard Drive Uptol1TB
(Removable)

As detailed 1n Table 1, the mventive gap services router
(GSR) 100 uses a conventional Cisco™ 5915 router 110 1n
place of an end of life (EoL) Cisco™ 2811 integrated
services router (ISR), and a Cisco™ embedded services
2020 switch 120 1n place of an NME-16 switch incorporated
in the 2811 integrated services router (ISR).

A Cisco™ 5915 embedded services router (ESR) 110
integrated in the 1inventive gap services router (GSR) 100 1s
preferably federal information processing standards (FIPS)
140-2 certified, suite B capable, with power over ethernet
(PoE) capability on all ports. Additional information regard-
ing the Cisco™ 5915 embedded services router (ESR) 110
can be found at www. cisco.com/c/dam/en/us/products/col-
lateral/routers/5900-series-embedded-services-routers/aag-
c45-680066.pdf.

A Cisco™ embedded services 2020 switch 120 integrated
in the 1nventive gap services router (GSR) 100 1s preferably
internetwork operating system (IOS) based with 25 power
over ethernet (PoE) ports. Additional information regarding
the Cisco™ embedded services 2020 switch 120 can be
found.

As shown 1n Table 1, the mventive gap services router
(GSR) 100 1s shightly smaller (1.72x17.15x13.5 1n) and
lighter (<10 pounds) than the Cisco™ 2811 integrated
services router (ISR) and boasts improved environmentals
(=20° F. to 149° F. degrees operational and -20° F. to 185°
F. storage). The mventive gap services router (GSR) 100
provides a greater number of ports (all of which include
power over ethernet (PoE) capability) and also features
integrated server capabilities, whereas the legacy Cisco™
2811 integrated services router (ISR) does not.

The gap services router (GSR) 100 preferably has core 2
duo/17 quad core processing power as opposed to the 1.0
GHz Intel(TM) pentium core processing power imple-
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mented on the 2811 integrated services router (ISR). The gap
services router (GSR) 100 provides 2 times the throughput
of the Cisco™ 2811 integrated services router (ISR) and
significantly exceeds any existing 2811 throughput require-
ments.

Table 2 depicts a technical comparison of the inventive
gap services router (GSR) 100, the legacy Cisco™ 2811
integrated services router (ISR), and the replacement
Cisco™ 2911 integrated services router (ISR).

Gap Services Cisco ™ Cisco ™
Description Router (GSR) 2811 ISR (EoL) 2911 ISR
Router Cisco ™ ESR 5915 2811 2911
Rack Units 1 RU 1 RU 2 RU
Weight 9.1 1b 13.7 1b 21 1b
Size 1.72 x 17.5 % 1.72 x 17.5 % 35 x 17.5 x

13.5 16.5 12

Temperature —20° to 149° L. 32° to 104° L. 32° to 104° L.
(OP) (-28° to 65° C.) (0° to 40° C.) (0°to 40° C.)
Processing 17 Quad Core 1.0 GHz Intel  Intel Xeon 64-Bit
Power Pentium Blade Server
Switch Cisco ESS-2020 NME -16 NME
Switch ports 25 PoE 16 24

2 GigE (Fiber

or RJ45)

Throughput 197 Mpbs 98 Mbps 370 Mbps
(cleartext)
Server Yes No No

As depicted 1n Table 2, the Cisco™ 2911 integrated
services router (ISR) 1s heavier and larger than both the
inventive gap services router (GSR) 100 and the legacy 2811
integrated services router (ISR). The 2911 integrated ser-
vices router (ISR ) has the same environmentals as the legacy
2811 1integrated services router (which are inferior to those
of the mventive gap services router (GSR)) and no server
capabilities.

In accordance with the principles of the present invention,
the 1nventive gap services router (GSR) 100 1s available 1n
two configurations: a router/switch configuration and a
router/switch/server configuration. The router/switch con-
figuration includes a 19 inch rack mount, a router 110, a
switch 120, and an optional field or factory server upgrade
with removable solid state drive (SSD). The router/switch/
server configuration includes a 19 inch rack mount, a
modular router 110, a modular switch 120, and a modular
server 200 with removable solid state drive (SSD).

In accordance with the principles of the present invention,
an optional server module 200 embedded 1n the gap services
router (GSR) 100 preferably incorporates an Intel('1M) core
2 duo (2.26 GHz) or quad core 17 processor, 8 GB of double
data rate type 3 (DDR3) memory, up to 1 terabyte (TB) of
removable solid state drive (SSD) (or hard drive), and an
optional VMWare(TM) ESX1 5.0 virtualization platform or
linux operating system. Virtualization capabilities on the
embedded server 200 preferably include: internet protocol
(IP) acceleration capabilities (e.g. riverbed virtual steel-
head), virtual call processing capabilities (e.g., CISCO™
unified communications manager), virtual network manage-
ment capabilities/network operations (NETOPS) capabili-
ties, radio over Internet protocol (RolP) capabilities, and
other virtualization capabilities (e.g. uplogix local manager).

A server 200 embedded 1n the gap services router (GSR)
100 also preferably includes a removable solid state drive
(SSD) (or hard drive), which acts as the brains of the server
200. Removal of a solid state drive (SSD) (or pressing of a
button, entering of a sequence, etc., to mnitiate zeroing out)
from a server 200 embedded in the gap services router
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(GSR) 100 1nitiates a clean swipe of all data maintained on
the solid state drive (SSD) and/or server 200. In particular,
when the solid state drive (SSD) 1s removed from the server
200, the solid state drive (SSD) 1s zeroed out (1.e. all memory
1s purged) and the router subsequently acts as a ‘dumb’
router (1.e., a traditional router, a router with no server 200).

In a preferred embodiment, all data (e.g. files, documents,
etc.) stored on a server 200 embedded 1n the gap services
router (GSR) 100 1s additionally wiped/purged upon
removal of a solid state drive (SSD) from that server 200. A
solid state drive (SSD) may be removed from a server 200
embedded 1n a gap services router (GSR) 100 for security
purposes and/or for enhanced system performance/reduced
power consumption.

Server 200 capabilities on the inventive gap services
router (GSR) 100 may effectively eliminate need for exter-
nal dedicated computing platforms and thus eflectively
reduce the overall size of system equipment.

For example, one major problem aflecting deployed com-
munications equipment 1s delay caused by satellite connec-
tions. Currently, dedicated one rack umit (RU) network
appliances, such as wide area network (WAN) accelerators,
are used to help minimize such delay.

In accordance with the principles of the present invention,
a server module 200 1n the inventive gap services router

(GSR) 100 1s capable of running wide area network (WAN)

software, such as wide area network (WAN) accelerators 1n
a virtual machine, and can thus be used to help minimize
delay without use of additional network appliances. Replac-
ing dedicated network appliances with gap services router
(GSR) 100 server capabilities may lead to dramatic reduc-
tion 1n overall system operational costs, weight, space, and
power consumption.

FIG. 4 depicts an exemplary gap services router (GSR)
network enclave, 1n accordance with the principles of the
present ivention.

As depicted 1n FIG. 4, a network enclave 400 incorpo-
rating a gap services router (GSR) 100 has a highly capable,
small form factor, and preferably includes a Cisco™ 5915
router 110, a Cisco™ 2020 switch 120, an integrated rugged

server 200, and a national security agency (NSA) 1 inline
encryptor. The inventive gap services router (GSR) network
enclave 400 preferably provides routing, switching, and
computing capabilities required to add standards-based and
common capabilities to joint, coalition, and civil support
partners. The gap services router (GSR) network enclave
400 can be placed in US and Coalition partners tactical
operations centers to quickly provide a common network for
command and control between US forces and partners.

FIGS. 5a to 5f portray the size of an exemplary network
enclave comprising a gap services router (GSR) and a
conventional network enclave comprising a Cisco™ 2811
integrated services router (ISR), in accordance with the
principles of the present invention.

As depicted 1n FIGS. 5a to 5/, a network enclave 400
incorporating a gap services router (GSR) 100 1s signifi-
cantly smaller than a network enclave 500 incorporating a
Cisco™ 2811 integrated services router (ISR). A gap ser-
vices router (GSR) enclave 400 1s preferably 22 pounds with
dimensions: 20" L, 21" W, 5.5" H, whereas the legacy
enclave 500 1s typically 110 pounds with dimensions: 38" L,
24" W, 13" H.

Table 3 portrays power consumption of a network enclave
comprising a gap services router (GSR) and an embedded
router, and a network enclave comprising a legacy 2811
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integrated services router (ISR) and a wide area network
(WAN) accelerator, 1n accordance with the principles of the
present invention.

TABLE 3

Current Draw (amps) Power Draw (Watts)

GSR enclave: 4 Amp (120 48 Watts
VAC continuous

GSR switch and router .2 Amp (@120 24 Watts
VAC continuous

GSR embedded server .2 Amp (@120 24 Watts

(running VM acceleration) VAC continuous

Baseline (legacy) enclave: .9 Amp (@120 108 Watts
VAC continuous

Cisco ™ 2811 ISR 4 Amp@120 48 Watts

(Ww/NME 16) VAC contimuous

Citrix WANSCALER S Amp@120 60 Watts

VAC continuous

As depicted 1n Table 3, with no load, a network enclave
400 comprising a gap services router (GSR) 100 and an
embedded server 200 has a power draw of 48 Watts. At max
load (28 power over ethernet (PoE) IP phones), the network
enclave 400 with a gap services router (GSR) 100 and
embedded server 200 has a power draw of 180 Watts.

Alternatively, as shown in Table 3, with no load, a
network enclave 500 comprising a legacy 2811 integrated
services router (ISR) and external wide area network (WAN)
accelerator has a power draw of 108 Watts. At max load (12
power over ethernet (PoE) IP phones), the network enclave
500 with a 2811 integrated services router (ISR) and wide
area network (WAN) accelerator has a power draw of 216
Watts.

In accordance with the principles of the present invention,
a gap services router (GSR) enclave 400 can service 15 more
power over ethernet (PoE) IP phones at 36 Watts less draw
than a 2811 integrated services router (ISR) enclave 500.

The inventive gap services router (GSR) 100 features a
s1ze, weight, and operating temperature advantage over the
Cisco™ 2811 integrated services router (ISR). The inventive
gap services router (GSR) 100 1s also very versatile, as 1t 1s
both sleek enough for commercial applications and durable
enough for deployed department of defense (DoD) applica-
tions.

The gap services router (GSR) 100 1s an 1deal solution for
any application 1n need of a 1 rack umt (RU) system with
router 110, switch 120, and optional server 200 capabilities.
The mventive gap services router (GSR) 100 1s especially
ideal for current/previous users of the Cisco™ 2811 1nte-
grated services router (ISR ) that are 1n need of a replacement
unit, additional units, or an upgraded solution. The imnventive
gap services router (GSR) 100 1s also an 1deal solution for
deployable systems (e.g. transportable transit cases), space
constrained locations, ship and aircraft systems, and branch
offices.

The mventive gap services router (GSR) 100 extends the
life of existing housing for deployed department of defense
(DoD) routers. Replacement of the legacy Cisco™ 2811
integrated services router (ISR) with the inventive gap
services router (GSR) 100 will likely result 1n significant
cost savings to the United States government.

The gap services router (GSR) 100 has particular appli-
cability for use by the United States Department of Defense
(DoD), data centers, and small offices.

While the invention has been described with reference to
the exemplary embodiments thereot, those skilled 1n the art
will be able to make various modifications to the described



US 9,514,310 B2

9

embodiments of the invention without departing from the
true spirit and scope of the imvention.

What 1s claimed 1s:
1. A gap services router (GSR), comprising:
an Ethernet router comprising;:
an embedded services router (ESR); and
an embedded services switch;
an embedded server including a removable solid state
drive (SSD), said embedded server being integrated
with said Ethernet router and embedded within said
gap services router;
at least one local area network (LAN) port having
power over Ethernet (PoE) capability; and
at least one wide area network (WAN) port having
power over Ethernet (PoE) capability;
wherein upon removal of said SSD, said SSD 1s con-
figured to seli-erase all data maintained on said SSD
and said embedded server 1s configured to seli-erase
a portion of data stored on said embedded server
associated with said data maintained on said SSD
and disable said embedded server while leaving said
Ethernet router operational within said GSR.
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2. The gap services router (GSR) according to claim 1,
wherein:

non-volatile memory within said server i1s intentionally
erased upon removal of said SSD from said embedded
Server.

3. The gap services router (GSR) according to claim 1,
wherein:

said Fthernet router includes virtualization capabilities.

4. The gap services router (GSR) according to claim 1,
wherein:

said GSR 1s one rack unit (RU) 1n size.

5. The gap services router (GSR) according to claim 1,
wherein:

satd GSR 1s a drop-in replacement for an integrated

services router (ISR).

6. The gap services router (GSR) according to claim 1,
wherein said embedded server 1s configured to provide at
least two of: internet protocol (IP) capabilities, virtual call
processing capabilities, virtual network management capa-
bilities, virtual network operation capabilities, radio over
Internet protocol (RolIP) capabilities and logical volume
manager capabilities.
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