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and a second one of the plurality of physical interface ports of the network switch system to provide network connectivity of the
computer system to the network via the network switch system.
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SWITCH NETWORK ARCHITECTURE

BACKGROUND
[0001] Modern Ethernet switches continue to increase in scale, such as with
respect to a higher port count per switch chip or device and a greater bandwidth per
port. Some server (blade) enclosures are typically designed to support a fixed, small
number of servers per enclosure, such as to support enterprise data centers, small
and medium businesses (SMB), and/or remote/branch offices. Typically, these
server enclosures also have slots, or bays, where a number of network switch
modules are installed to provide connectivity between the servers/blades
themselves, and between the servers/blades and external networks. In a single
server enclosure, network connectivity can be optimized to a small, fixed number of
server network interface card (NIC) connections. To achieve an optimum balance in
such connectivity, network switch devices or chips, such as implemented via an
application specific integrated circuit (ASIC) with high radix, can be utilized to
increase port count and port bandwidth and to provide connectivity to more than one

enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] FIG. 1 illustrates an example of a network system.
[0003] FIG. 2 illustrates an example of a blade switch enclosure group.
[0004] FIG. 3 illustrates an example of a top-of-rack switch enclosure group.
[0005] FIG. 4 illustrates an example of a network logical domain in a network
system.

DETAILED DESCRIPTION

[0006] In a network system architecture, a group of enclosures can be

implemented to form an enclosure group to provide connectivity for one or more
computer systems installed in the enclosures of the enclosure group to a network.
An enclosure group can include a primary enclosure, which can be configured as a

blade enclosure with at least one network switch system installed (e.g., a blade

1



WO 2017/065732 PCT/US2015/055129

switch), or a top-of-rack (ToR) enclosure that does not house a computer system,
but instead only includes one or more network switch systems (e.g., a ToR switch).
The network switch system in the primary enclosure can include a plurality of poris,
such that one or more of the ports can be communicatively coupled to one or more
external networks, and one or more of the other ports being coupled to a respective
one or more downlink extension modules (DEMs) that are each provided in one or
more separate respective sub-enclosures. In the example of the network switch
system being installed in a blade enclosure, some of the ports can be
communicatively coupled to the bays or slots in which the computer systems are
installed in the same enclosure. Each of the primary enclosure and the one or more
sub-enclosures can include one or more computer systems (e.g., servers), or blades,
each including a network interface card (NIC) that can provide network connectivity
to the network.
[0007] The NIC on computer systems that are installed within each of the sub-
enclosures can be coupled to a respective port of the network switch system in the
primary enclosure, such that the computer system(s) associated with each of the
sub-enclosures can be provided network connectivity via the network switch system
in the primary enclosure. The connectivity can be provided via the DEM in the sub-
enclosure and the network connection between the DEM and the network switch
system in the primary enclosure. Additionally, the network system architecture can
include a plurality of primary enclosures, each including a network switch system
coupled to respective DEMs in respective sets of sub-enclosures to form a network
logical domain. Each of the primary enclosures can be communicatively coupled via
the respective network switch systems, such as in a loop configuration, such that
each of the network switch system can be communicatively coupled to a pair of
network switch systems of a respective pair of primary enclosures via a first physical
interface port and a second physical interface port, respectively, of the plurality of
primary enclosures.
[0008] FIG. 1 illustrates an example of a network system 10. The network
system 10 can be arranged as a network logical domain that is connected to one or
more networks 12, such as one or more local area networks (LANs), one or more
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wide area networks (WAN), or the Internet. The network system 10 includes a
plurality N of primary enclosures 14, where N is a positive integer. As described
herein, the term "enclosure” refers to a physical enclosure, such as a server rack or
cabinet, that includes a computer system (e.g., an enterprise server), as well as
power components, lemperature management components, network connection
components, and/or various inferconnection devices. Az an example, the primary
enclosures 14 can include a blade server enclosure or top-of-rack {ToR) switch.
[0009] In the example of FIG. 1, each of the primary enclosures 14 includes a
network switch system (demonstrated as "SWITCH") 16. As an example, the
network switch system 16 associated with each of the primary enclosures 14 can be
configured as a blade switch or a ToR switch, which can be implemented as an
application specific integrated circuit (ASIC) switch having a high port radix. Thus,
each of the network switch systems 16 can include a plurality of physical interface
(PHY-layer) ports that can be controlled to provide communicative connectivity of the
components of the network system 10. As an example, one or more of the physical
interface ports of the network switch system 16 in each of the primary enclosures 14
can be communicatively coupled to the network(s) 12, such as to separate

networks 12 or via multiple connections to a single one of the network(s) 12. In
addition, as described in greater detail herein, the primary enclosures 14 can be
communicatively coupled to each other, such as in a loop arrangement, via
additional physical interface ports of the network switch systems 16.

[0010] In addition, the network system 10 includes a plurality of sub-
enclosures (demonstrated as "SUB-ENCL") 18. In the example of FIG. 1, the
network system 10 includes a first set X of sub-enclosures 18 that are associated
with a first one of the primary enclosures 14, demonstrated as PRIMARY
ENCLOSURE 1, and a second set Y of sub-enclosures 18 that are associated with a
second one of the primary enclosures 14, demonstrated as PRIMARY ENCLOSURE
N, where X and Y are positive integers that may or may not equal. As an example,
one or more of the sub-enclosures 18 can likewise be configured as blade
enclosures. Each of the primary enclosures 14 and the associated set of sub-
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enclosures 18 can thus form an enclosure group in the network system 10, and thus
a portion of the network logical domain.
[0011] Each of the sub-enclosures 18 includes a downlink extension module
(DEM) 20 that can provide connectivity of a respective computer system to the
network(s) 12. The DEM 20 in each of the first set of sub-enclosures 18 can be
communicatively coupled to a respective one of the physical interface ports of the
network switch system 16 of the respective one of the primary enclosures 14 (e.g.,
PRIMARY ENCLOSURE 1). Similarly, the DEM 20 in each of the second set of sub-
enclosures 18 can be communicatively coupled to a respective one of the physical
interface ports of the network switch system 16 of the respective one of the primary
enclosures 14 (e.g., PRIMARY ENCLOSURE N). Therefore, the computer system
associated with each of the sub-enclosures 18 can be communicatively coupled to
the network(s) 12 via the network switch system 16 in the respective primary
enclosures 14. As an example, each of the sub-enclosures 18 in a given enclosure
group can be coupled to a single one of the network(s) 12 via a single physical
interface port of the respective network switch system 16, redundantly to a single
one of the network(s) 12 via multiple physical interface ports of the network switch
system 16, to multiple separate networks 12 via respective physical interface ports of
the network switch system 16, or a combination thereof.
[0012] Therefore, the network system 10 provides a network topology in which
the high radix of the network switch systems 16 is largely utilized while providing flat
network connectivity among associated computer systems to substantially mitigate
latency. Therefore, the network system 10 provides a more efficient utilization of the
high radix of the network switch systems 16 than typical network topologies (e.g.,
blade switch topologies) in which multiple blade servers are provided in a given
enclosure, each with a respective network switch system. Such typical network
topologies can result in the physical interface ports of the switches being trapped
and/or unused, which can lead to an increased cost per connected server or device
on the associated network topology. Additionally, the network system 10 is highly
scalable based on adding additional enclosure groups (e.g., hundreds) that include a
primary enclosure 14 and one or more sub-enclosures 18 to the network logical
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domain coupled to the network(s) 12, and can scale up to support higher lane
speeds. For example, the network system 10 can be limited only by a number of
switch-hops that can be tolerated by the applications running on the associated
computer systems.

[0013] FIG. 2 illustrates an example of a blade switch enclosure group 50.
The blade switch enclosure group 50 can correspond to any one of the enclosure
groups in the example of FIG. 1 that include a primary enclosure 14 and one or more
sub-enclosures 18 in the network logical domain coupled to the network(s) 12.
Therefore, reference is to be made to the example of FIG. 1 in the following
description of the example of FIG. 2.

[0014] The blade switch enclosure group 50 includes a blade enclosure 52
that includes a blade server 54 and a blade switch system 56. The blade

enclosure 52 can correspond to a primary enclosure 14 in the example of FIG. 1,
such that the blade switch system 56 can correspond to the associated network
switch system 16 in the example of FIG. 1. As an example, the blade enclosure 52
can include only a single blade server 54 and blade switch system 56, as opposed to
typical blade enclosures that include a bank of blade servers and blade switches.
Therefore, only a single blade switch system 56 needs to be maintained in the blade
switch enclosure group 50, such that only a single software update needs to be
provided to maintain the blade switch system 56, as opposed to typical blade switch
systems.

[0015] The blade server 54 includes a network interface card (NIC) 58 that is
coupled to the blade server 54 and can provide network interface for the blade
server 54. As an example, the blade server 54 can be communicatively coupled to
the blade switch system 56 through a backplane, and can have network connectivity
based on the NIC 58 via the blade switch system 56. Therefore, the blade
enclosure 52 can provide connectivity of the blade server 54 to the network(s) 12 via
the blade switch system 56. In the example of FIG. 2, the blade switch system 56
includes a switch ASIC 59 and a plurality Z of physical interface (PHY-layer)

ports 60, where Z is a positive integer. As an example, one of the physical interface
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ports 60 can be coupled to the network(s) 12 to provide network connectivity to the
blade switch enclosure group 50.

[0016] The blade switch enclosure group 50 also includes a blade sub-
enclosure 62. The blade sub-enclosure 62 includes a computer system 64, such as
a blade server, and a DEM 66. The blade sub-enclosure 62 can correspond to a
sub-enclosure 18 in the example of FIG. 1, such that the DEM 66 can correspond to
the associated DEM 20 in the example of FIG. 1. As an example, the computer
system 64 can be communicatively coupled to the DEM 66 through a backplane.
The computer system 64 includes a NIC 68 that is coupled to the computer

system 64 and can provide network interface for the computer system 64. In the
example of FIG. 2, the DEM 66 is communicatively coupled to the Z™ one of the
physical interface ports 60 of the blade switch system 56 of the blade enclosure 52
via a DEM physical (PHY-layer) interface 70. Therefore, the computer system 64
can be provided network connectivity to the network(s) 12 via the blade switch
system 54.

[0017] In addition, the blade switch enclosure group 50 can include one or
more additional sub-enclosures that can be configured substantially the same as the
blade sub-enclosure 62. For example, the additional one or more sub-enclosures 62
can be communicatively coupled to separate respective physical interface ports 60 of
the blade switch system 56 to provide network connectivity of computer systems
associated with the one or more additional sub-enclosures 62 to the network(s) 12
via the blade switch system 56. Furthermore, the blade switch enclosure group 50
can be part of a network logical domain, such that the blade switch system 56 can be
communicatively coupled via separate respective physical interface poris 60 to a
blade switch system of one or more separate blade enclosure that can be configured
substantially the same as the blade enclosure 52. As an example, the blade switch
system 56 can be coupled to a blade switch system of a respective first separate
blade enclosure via a first physical interface port 60 and to a blade switch system of
a respective second separate blade enclosure via a second physical interface

port 60. Thus, the blade enclosures 52 can be communicatively coupled in a loop
arrangement.
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[0018] It is to be understood that the blade switch enclosure group 50 is not
limited to the example of FIG. 2. For example, while the blade switch enclosure
group 50 demonstrates that the blade switch system 56 is provided only in the blade
enclosure 52 and the DEM 66 is provided only in the blade sub-enclosure 62, other
arrangements in a given enclosure group (e.g., the blade switch enclosure group 50)
are possible. As an example, the blade enclosure 52 could also include a DEM that
is arranged substantially similar to the DEM 66, and the blade sub-enclosure 62
could also include a switch system (e.g., a blade switch system arranged
substantially similar to the blade switch system 56) that is coupled to a network (e.g.,
the network(s) 12). Thus, the DEM in the blade enclosure 52 could be
communicatively coupled to the switch system in the blade sub-enclosure 62, such
as via a respective physical interface port and respective DEM physical interface
(e.g., similar to the physical interface port 60 and DEM physical interface 70).
Therefore, the blade enclosure 52 and the blade sub-enclosure 62 could be
configured in a redundant manner with respect to each other to provide network
connectivity, such that the each of the blade enclosure 52 and the blade sub-
enclosure 62 are arranged as primary enclosure and sub-enclosure with respect to
each other. In addition, a variety of arrangements of blade enclosure(s) 52 and
blade sub-enclosure(s) 62 can be implemented as described herein to provide
variability of combinations of connectivity of the associated computer systems to the
network based on the coupling of DEMs and network switch systems in a given
enclosure group.
[0019] A given network enclosure group, as described herein, is not limited to
being implemented as a blade switch system. FIG. 3 illustrates an example of a ToR
switch enclosure group 100. The ToR switch enclosure group 100 can correspond
to any one of the enclosure groups in the example of FIG. 1 that include a primary
enclosure 14 and one or more sub-enclosures 18 in the network logical domain
coupled to the network(s) 12. Therefore, reference is to be made to the example of
FIG. 1 in the following description of the example of FIG. 3.
[0020] The ToR switch enclosure group 100 includes a ToR enclosure 102
that includes a ToR switch system 106. The ToR enclosure 102 can correspond to a
7



WO 2017/065732 PCT/US2015/055129

primary enclosure 14 in the example of FIG. 1, such that the ToR switch system 106
can correspond to the associated network switch system 16 in the example of
FIG. 1. As an example, the ToR enclosure 102 can include only a single ToR switch
system 106, as opposed to typical ToR enclosures that include a bank of ToR
switches. Therefore, only a single ToR switch system 106 needs to be maintained in
the ToR switch enclosure group 100, such that only a single software update needs
to be provided to maintain the ToR switch system 106, as opposed to typical ToR
switch systems.
[0021] Similar to as described in the example of FIG. 2, the ToR switch
system 106 includes a switch ASIC 109 and a plurality Z of physical interface (PHY-
layer) ports 110, where Z is a positive integer. As an example, one of the physical
interface ports 110 can be coupled to the network(s) 12 to provide network
connectivity to the ToR switch enclosure group 100. The ToR switch enclosure
group 100 also includes a blade sub-enclosure 112. The blade sub-enclosure 112
includes a computer system 114, such as a blade server, and a DEM 116. The
blade sub-enclosure 112 can correspond to a sub-enclosure 18 in the example of
FIG. 1, such that the DEM 116 can correspond to the associated DEM 20 in the
example of FIG. 1. As an example, the computer system 114 can be
communicatively coupled to the DEM 116 through a backplane. The computer
system 114 includes a NIC 118 that is coupled to the computer system 114 and can
provide network interface for the computer system 114. In the example of FIG. 3,
the DEM 116 is communicatively coupled to the Z™ one of the physical interface
ports 110 of the ToR swiich system 106 of the ToR enclosure 102 via a DEM
physical (PHY-layer) interface 120. Therefore, the computer system 114 can be
provided network connectivity to the network(s) 12 via the ToR switch system 106.
[0022] In addition, the ToR switch enclosure group 100 can include one or
more additional sub-enclosures that can be configured substantially the same as the
blade sub-enclosure 112. For example, the additional one or more sub-
enclosures 112 can be communicatively coupled to separate respective physical
interface ports 110 of the ToR switch system 106 to provide network connectivity of
computer systems associated with the one or more additional sub-enclosures 112 to
8
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the network(s) 12 via the ToR switch system 106. Furthermore, the ToR switch
enclosure group 100 can be part of a network logical domain, such that the ToR
switch system 106 can be communicatively coupled via separate respective physical
interface ports 110 to a ToR switch system of one or more separate ToR enclosure
that can be configured substantially the same as the ToR enclosure 102. As an
example, the ToR switch system 106 can be coupled to a ToR switch system of a
respective first separate ToR enclosure via a first physical interface port 110 and to a
ToR switch system of a respective second separate ToR enclosure via a second
physical interface port 110. Thus, the ToR enclosures 102 can be communicatively
coupled in a loop arrangement. Furthermore, the ToR switch enclosure group 100
can be implemented in a network logical domain with blade switch enclosure groups,
such as similar to the blade switch enclosure group 50 in the example of FIG. 2.
[0023] FIG. 4 illustrates an example of a network logical domain 150 in a
network system. For example, the network logical domain 150 can be configured
substantially similar to the network system 10 in the example of FIG. 1. The network
logical domain 150 includes a plurality of enclosure groups 152, demonstrated in the
example of FIG. 4 as a quantity six. Each of the enclosure groups 152 can be
separately communicatively coupled to a network (e.g., the network(s) 12).

[0024] The enclosure groups 152 each include a primary enclosure 154 and
one or more sub-enclosures 156. As an example, the primary enclosures 154 can
include a blade server. In the example of FIG. 4, each of the primary enclosures 154
includes a network switch system 158. As an example, the network switch

system 158 associated with each of the primary enclosures 154 can be configured
as a blade switch, which can be configured substantially similar to the blade switch
system 56 or the ToR switch system 106 in the respective examples of FIGS. 2

and 3. Thus, each of the network switch systems 158 can include a plurality of
physical interface (PHY-layer) ports that can be controlled to provide communicative
connectivity of the components of the network logical domain 150. As an example,
one of the physical interface ports of the network switch system 158 in each of the
primary enclosures 154 can be coupled to the network.
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[0025] Each of the sub-enclosures 156 can be configured substantially similar
to the blade sub-enclosure 62 in the example of FIG. 2 or the blade sub-

enclosure 112 in the example of FIG. 3. Therefore, each of the sub-enclosures 156
can include a downlink extension module that can provide connectivity of a
respective computer system to the associated network. The DEM in each of the
sub-enclosures 156 can be communicatively coupled to a respective one of the
physical interface ports of the network switch system 158 of the respective one of the
primary enclosures 154. Therefore, the computer system associated with each of
the sub-enclosures 156 can be communicatively coupled to one or more networks
(e.g., the network(s) 12) via the network switch system 158 in the respective primary
enclosures 154.

[0026] In addition, the network switch system 158 of each of the primary
enclosures 154 is coupled to a network switch system 158 of two other primary
enclosures 154. As an example, each of the network switch systems 158 can have
a first physical interface port that is coupled to a physical interface port of a first
additional network switch system 158 and a second physical interface port that is
coupled to a physical interface port of a second additional network switch

system 158. Therefore, the enclosure groups 152 are demonstrated as
communicatively coupled via the respective network switch systems 158 in a loop
arrangement. Specifically, the first primary enclosure 154 is communicatively
coupled to the second and sixth primary enclosures 154, the second primary
enclosure 154 is communicatively coupled to the first and third primary

enclosures 154, and the third primary enclosure 154 is communicatively coupled to
the second and fourth primary enclosures 154. Similarly, the fourth primary
enclosure 154 is communicatively coupled to the third and fifth primary

enclosures 154, the fifth primary enclosure 154 is communicatively coupled to the
fourth and sixth primary enclosures 154, and the sixth primary enclosure 154 is
communicatively coupled to the fifth and first primary enclosures 154.

[0027] Based on the loop arrangement of the enclosure groups 152, the

computer systems in a given one of the enclosure groups can have wire
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speed connectivity to the network switch system 158. Additionally between separate
respective enclosure groups 152, the bandwidth of the communicative connection
can be chosen to accommodate the expected traffic between the separate
respective enclosure groups 152. Thus, the network logical domain 150 can provide
flat network access to all of the computer systems associated with the primary
enclosures 154 and the sub-enclosures 156 within the network logical domain 150.
Additionally, the network logical domain 150 can be implemented at a significant less
cost and with less power consumption than typical network architecture topologies.
[0028] What have been described above are examples. It is, of course, not
possible to describe every conceivable combination of components or methods, but
one of ordinary skill in the art will recognize that many further combinations and
permutations are possible. Accordingly, the invention is intended to embrace all
such alterations, modifications, and variations that fall within the scope of this
application, including the appended claims. Additionally, where the disclosure or
claims recite "a,"” "an," "a first,” or "another" element, or the equivalent thereof, it
should be interpreted to include one or more than one such element, neither
requiring nor excluding two or more such elements. As used herein, the term
“‘includes” means includes but not limited to, and the term “including” means

including but not limited to. The term “based on” means based at least in part on.

11



WO 2017/065732 PCT/US2015/055129

CLAIMS
What is claimed is:

1. A network system comprising:

a primary enclosure comprising a network switch system that comprises a
plurality of physical interface ports, wherein a first one of the plurality of physical
interface ports is to communicatively couple to a network; and

a sub-enclosure comprising a computer system to which a network interface
card (NIC) is coupled and a downlink extension module (DEM) that is
communicatively coupled with the computer system and a second one of the plurality
of physical interface ports of the network switch system to provide network
connectivity of the computer system to the network via the network switch system.

2. The system of claim 1, wherein the sub-enclosure comprises a first computer
system to which a first NIC is coupled, wherein the primary enclosure further
comprises a second computer system to which a second NIC is coupled to provide
network connectivity of the second computer system to the network via the network
switch system.

3. The system of claim 1, wherein the sub-enclosure is a first sub-enclosure
comprising a first computer system to which a first NIC is coupled and a first DEM,
the system further comprising a second sub-enclosure comprising a second
computer system to which a second NIC is coupled and a second DEM that is
communicatively coupled with a third one of the plurality of physical interface poris of
the network switch system to provide network connectivity of the second computer
system to the network via the network switch system.

4. The system of claim 1, wherein the primary enclosure is a first primary
enclosure comprising a first network switch system that comprises a plurality of

physical interface ports, wherein the sub-enclosure is a first sub-enclosure

12
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comprising a first computer system to which a first NIC is coupled and a first DEM,
the system further comprising:

a second primary enclosure comprising a second network switch system that
comprises a plurality of physical interface ports, wherein a first one of the plurality of
physical interface ports of the second network switch system is to communicatively
couple to the network; and

a second sub-enclosure comprising a second computer system to which a
second NIC is coupled and a second DEM that is communicatively coupled with a
second one of the plurality of physical interface ports of the second network switch
system to provide network connectivity of the second computer system to the
network via the second network switch system, wherein the first and second primary
enclosures and the first and second sub-enclosures are collectively arranged as a
network logical domain.

5. The system of claim 4, wherein a third one of the plurality of physical interface
ports of the first network switch system associated with the first primary enclosure is
communicatively coupled with a third one of the plurality of physical interface poris of
the second network switch system associated with the second primary enclosure.

6. The system of claim 1, wherein the primary enclosure is configured as a blade
enclosure, wherein the network switch system is configured as a blade switch
system.

7. The system of claim 1, wherein the primary enclosure is configured as a top-
of-rack (ToR) enclosure, wherein the network switch system is configured as a ToR
switch system.

8. The system of claim 1, wherein the network switch system is a first network
switch system and the DEM is a first DEM, wherein the sub-enclosure further
comprises a second network switch system that comprises a corresponding plurality
of physical interface ports, wherein a first one of the corresponding plurality of

13
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physical interface ports is to communicatively couple to the network, and wherein the
primary enclosure further comprises a second DEM that is communicatively coupled
with a second one of the corresponding plurality of physical interface ports of the
second network switch system.

9. A network system comprising:

a primary enclosure comprising a blade switch system that comprises a
plurality of physical interface ports, wherein a first one of the plurality of physical
interface ports is to communicatively couple to a network, and further comprising a
first computer system to which a first network interface card (NIC) is coupled to
provide network connectivity of the first computer system to the network via the
blade switch system; and

a sub-enclosure comprising a second computer system to which a second
NIC is coupled and a downlink extension module (DEM) that is communicatively
coupled with the second computer system and a second one of the plurality of
physical interface poris of the blade swiich system to provide network connectivity of
the second computer system to the network via the blade switch system.

10.  The system of claim 9, wherein the sub-enclosure is a first sub-enclosure a
first DEM, the system further comprising a second sub-enclosure comprising a third
computer system to which a third NIC is coupled and a second DEM that is
communicatively coupled with the third computer system and a third one of the
plurality of physical interface ports of the blade switch system to provide network
connectivity of the third computer system to the network via the blade switch system.

11.  The system of claim 9, wherein the primary enclosure is a first primary
enclosure comprising a first blade switch system that comprises a plurality of
physical interface ports, wherein the sub-enclosure is a first sub-enclosure
comprising a first DEM, the system further comprising:
a second primary enclosure comprising a second blade switch system that
comprises a plurality of physical interface ports, wherein a first one of the plurality of
14
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physical interface ports of the second blade switch system is to communicatively
couple to the network; and

a second sub-enclosure comprising a third computer system to which a third
NIC is coupled and a second DEM that is communicatively coupled with the third
computer system and a second one of the plurality of physical interface ports of the
second blade switch system to provide network connectivity of the second computer
system to the network via the second blade switch system, wherein the first and
second primary enclosures and the first and second sub-enclosures are collectively

arranged as a network logical domain.

12.  The system of claim 11, wherein a third one of the plurality of physical
interface ports of the first blade switch system associated with the first primary
enclosure is communicatively coupled with a third one of the plurality of physical
interface ports of the second blade switch system associated with the second

primary enclosure.

13. A network system configured as a network logical domain, the network
system comprising:

a plurality of primary enclosures, each of the plurality of primary enclosures
comprising a network switch system that comprises a plurality of physical interface
ports, wherein a first one of the plurality of physical interface ports of each of the
plurality of primary enclosures is to communicatively couple to a network, and
wherein each of the plurality of primary enclosures is communicatively coupled to
each other in a loop arrangement via the respective network switch system
associated with each of the plurality of primary enclosures, such that each of the
plurality of primary enclosures is communicatively coupled to a first additional one of
the plurality of primary enclosures via a second physical interface port of the
respective network switch and to a second additional one of the plurality of primary
enclosures via a third physical interface port of the respective network switch; and

a plurality of sub-enclosures, each of the plurality of sub-enclosures
comprising:

15
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a computer system to which a network interface card (NIC) is coupled;
and

a downlink extension module (DEM) that is communicatively coupled
with the computer system and a second one of the plurality of physical
interface ports of the network switch system associated with one of the
plurality of primary enclosures to provide network connectivity of the
respective computer system to the network via the network switch system
associated with one of the plurality of primary enclosures.

14.  The system of claim 13, wherein a quantity of the plurality of sub-enclosures
is greater than a quantity of the plurality of primary enclosures, such that the network
switch system associated with each of at least a portion of the plurality of primary
enclosures is communicatively coupled to a DEM associated with each of a plural
grouping of the plurality of sub-enclosures via respective physical interface ports of
the network switch system associated with each of the at least a portion of the
plurality of primary enclosures.

15.  The system of claim 13, wherein each of the plurality of primary enclosures
further comprises a respective additional computer system to which a respective
additional NIC is coupled to provide network connectivity of the respective additional
computer system to the network via the network switch system.

16
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