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Description

1. Field of Invention

[0001] The field of the invention relates generally to
network communication, and more specifically, to net-
works using a spanning tree algorithm to determine net-
work topology.

2. Discussion of Related Art

[0002] Communication networks are generally used to
transfer information between computers, referred to in
the art as hosts. These hosts may be, for example, gen-
eral purpose computer systems (e.g., personal comput-
ers (PCs), servers, etc.) that communicate data. Gener-
ally, a network includes one or more components referred
to herein as network forwarding devices that are adapted
to receive and forward messages from/to hosts. These
network forwarding devices may be in turn coupled to
other network forwarding devices in a communication
network. Messages sent by hosts (e.g., in the form of
data frames, cells, packets, or the like) are received by
network forwarding devices and are ultimately forwarded
onto a destination host.
[0003] Network forwarding devices generally format
messages according to one or more network communi-
cation protocols, and messages are forwarded according
to one or more forwarding protocols. Messages may be,
for example, bridged from one network to another ac-
cording to the IEEE 802.1d standard that defines MAC
bridging. The IEEE 802.1d standard also defines a span-
ning tree protocol that may be used by bridges to elimi-
nate loops in a network.
[0004] Loops in a bridged network typically cause
problems, such as, for example, messages to be trans-
mitted multiple times over the same interface or cause
other communication errors. In general, the spanning
tree protocol (STP) allows a distributed network of net-
work forwarding devices (e.g., bridges) to determine a
network topology in which loops are eliminated. The ul-
timate configuration of the network determined by an STP
is a tree, with one network path determined as the de-
signed interface to the root bridge. Spanning tree algo-
rithms are well-known in the field of network communi-
cation. Spanning tree concepts are discussed with more
particularity in the book entitled "Data and Computer Net-
work Communications" by William Stallings, Fourth Edi-
tion, 1994, Macmillan Publishing Company, New York,
NY.
[0005] Spanning tree involves communication be-
tween one or more network forwarding devices to deter-
mine a loop-free topology. The communication deter-
mines what is referred to as a root bridge, and deter-
mines, at each forwarding device, its minimum path to
the root bridge. The bridge having the lowest identifier is
chosen to be the root of the spanning tree.
[0006] Associated with each port on each network for-

warding device is a path cost, which is the cost of trans-
mitting a message (e.g., a frame) onto the network (or
other forwarding device) through the respective port. In
the simplest case, all path costs can be assigned a value
of one

(1). Thus the cost of a path in this case is a count of
the number of network forwarding devices along the
path. Alternatively, costs may be assigned in inverse
proportion with respect to data rate, preferred path
or corresponding to any other criteria chosen by a
network administrator.

[0007] Each network forwarding device discovers a
first network hop on a minimum-cost path to the root
bridge. The port used for that hop is referred to as the
root port. For each network forwarding device, the cost
of the path to the root bridge with the minimum cost is
the root path cost for that network forwarding device.
[0008] On each network segment, one network for-
warding device is chosen to be the designated bridge.
This is the bridge attached to the network segment that
provides the minimum cost path to the root bridge. This
designated bridge is the only bridge allowed to forward
frames to and from the network segment for which the
network device is the designated bridge. The port of the
designated bridge is the designated port.
[0009] In general terms, the spanning tree is construct-
ed in the following manner:

(1) Determine the root bridge
(2) Determine the root port on all other network for-
warding devices participating in the spanning tree
(3) Determine the designated port on each network
segment, which is the port with the minimum root
path cost. In the case of two or more bridges with
the same root path cost, then the highest priority
bridge is chosen as the designated bridge. If the des-
ignated bridge has two or more ports attached to this
network segment, then the port having the lowest
value of port identifier is chosen.

[0010] By this process, when two network segments
are directly connected by more than one bridge, all of the
bridges but one is eliminated. This process cuts any loops
that involve more than one network segment.
[0011] The acts above require that network forwarding
devices participate in the spanning tree and exchange
information. Information is exchanged in the form of
bridge protocol data units (BPDUs) as is well-known in
the art. A BPDU transmitted by one bridge is addressed
and received by all other network forwarding devices con-
nected to the same network segment. Each BPDU in-
cludes the following information:

(1) The identifier of the current bridge (the sending
bridge) and the port on the bridge
(2) The identifier of the bridge that the current bridge
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considers to be the root bridge
(3) The root path cost for this bridge

[0012] To begin the creation of the spanning tree, each
bridge considers themselves to each be the root bridge.
Each bridge broadcasts a BPDU on each network seg-
ment to which the bridge is attached to assert that they
are the root bridge. However, on any given network seg-
ment, only one bridge will have the lowest-valued bridge
identifier. Over time, as BPDUs are propagated, the iden-
tity of the one bridge within the spanning tree will be
known to all bridges. The root bridge will broadcast the
fact that it is the root bridge to all of the network segments
to which the root bridge is attached. This allows each of
the bridges on those network segments to determine their
respective root port and the fact that they are directly
connected to the root bridge.
[0013] Each of these bridges in turn broadcasts a BP-
DU on other network segments to which the respective
bridge is attached (except for the network segment at-
tached to the root port), indicating that the bridge is one
network hop away from the root bridge. This communi-
cation propagates root bridge information throughout the
bridged network. Each time that a bridge receives a BP-
DU, the bridge transmits BPDUs on its ports indicating
the identity of the root bridge and the number of network
hops to reach the root bridge.
[0014] Spanning tree protocol (STP) algorithms are
used in a variety of network forwarding devices (switches,
routers, etc.) where bridging functions are performed.
There are a variety of spanning tree algorithms (e.g., rap-
id STP, multiple STP, etc.) that may be used in a variety
of network types and topologies, and with a variety of
network communication protocols. For instance, an STP
may be used in conjunction with a Multiprotocol Label
Switching (MPLS) network to transmit layer 2 (MAC)
frames between dispersed networks connected by an
MPLS network. MPLS is defined by the IETF as a protocol
for transmitting information using tags. Standards have
been proposed to use MPLS networks to form Layer 2
Virtual Private Networks (L2VPN). Further, STP algo-
rithms may be used in Virtual Hierarchical LAN Services
(VHLS) networks as proposed by Tenor Networks, Inc.,
Virtual Private LAN Services (VPLS) as proposed by the
IETF, or other network topology types. Further, other
core-based networks may use one or more STPs.

SUMMARY OF THE INVENTION

[0015] According to one aspect of the invention, it is
realized that use of spanning tree protocol in particular
portions of a network may not necessarily be desired.
For instance, in reliable networks where service levels
are guaranteed, in network topologies that have a par-
ticular amount of redundancy or in network topologies
that inherently or otherwise prohibit looping, the execu-
tion of spanning tree may not be necessary. For instance,
in an MPLS network, the core network may be a reliable

network in which executing an STP is not necessary. An
MPLS core may be made more reliable, for example,
using techniques such as fast-reroute of label-switched
paths (LSPs), redundant LSPs, automatic protection
switching (APS), or other techniques. In such reliable net-
works, the execution of an STP may not be necessary.
Also, in network types such as circuit-switched networks
or other types of networks where loops are not a concern,
an STP does not provide much advantage. Further, in
networks having a large number of network forwarding
devices, it may be beneficial to not to execute a spanning
tree protocol (STP) to reduce the amount of communi-
cation and overhead necessary to execute STP. Indeed,
in a large network, execution of a spanning tree protocol
may become unstable. Such large networks may include
so-called "Metro Ethernet" bridged networks that use one
or more core transport mechanisms to bridge a number
of disparate Ethernet LANs in a transparent manner.
[0016] For instance, STP may be used in a network
that implements the Virtual Hierarchical LAN Services
(VHLS) model proposed by Tenor Networks, Inc., whose
assets have been acquired by Enterasys Networks, Inc.
Such a VHLS model is more fully described in the IETF
Internet Draft document entitled "Virtual Hierarchical LAN
Services", by Arnold Sodder, October 2002 (Document
file draft-sodder-ppvpn-vhls-00.txt), incorporated by ref-
erence by its entirety. This document describes an Eth-
ernet L2VPN model that provides point-to-point and
point-to-multipoint Layer 2 data communication services
using a hierarchical LAN switching architecture. More
particularly, by executing an STP through a core network
under VHLS results in a root bridge that periodically
sends a bridge protocol data unit (BPDU) to each node
at an edge of the core network. For N nodes, N BPDUs
are transmitted. If a new root bridge is elected, each node
sends N BPDUs, creating a communication of N2 BPDUs.
In this model, there is a scalability problem for networks
having a large number of nodes (N).
[0017] Similar problems occur under the Virtual Private
LAN Services (VPLS) model proposed by the Internet
Engineering Task Force (IETF). Such a model is more
fully described in several IETF Internet Draft proposals
highlighted in different IETF documents. These docu-
ments generally describe a distributed Ethernet LAN ar-
chitecture that may be connected by an MPLS/IP core
network in a transparent fashion as if multiple Ethernet
LANs were connected by bridges. In the case of VPLS,
by executing an STP in a core network using VPLS re-
sults in sending N * M BPDUs in a steady state (i.e., when
a root has already been selected), where N is the number
of nodes and M is the number ofVPNs. If a new root
bridge is elected, then (M * N)2 BPDUs are transmitted.
This presents scalability issues in networks having a
large number of nodes (N) or a large number of VPNs (M).
[0018] One aspect of the present invention relates to
adapting a spanning tree algorithm to work more opti-
mally in particular network topologies.
[0019] According to one aspect of the present inven-
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tion, the spanning tree protocol is run over a first and
second network connected by a third network, wherein
the spanning tree network is disabled in the third network.
The third network may be, for example, a core network
through which first and second layer 2 networks are
bridged.
[0020] If the first and second networks are coupled
(e.g., by another network or network connection), it may
be preferable to allow the operation of the spanning tree
network between these first and second coupled net-
works for the purpose of failover to redundant paths. In
network forwarding devices positioned at edges of the
core network, the operation of the STP over interfaces
or network tunnels of each network forwarding device
attached to the core network may be inhibited (e.g.,
turned off). What is referred to as a "phantom" root bridge
may be created that does not correspond to an actual
network forwarding node, and this phantom root bridge
may have a bridge identifier which is used by network
forwarding nodes as the root bridge. This root bridge
identifier may be, for example, an identifier having a small
value such that the spanning tree protocol chooses the
phantom root bridge as the actual root bridge used in the
spanning tree. For instance, the phantom root bridge val-
ue may be set to 00-00-00-00-00-00-00-0 1 (the lowest
possible value) to ensure that the phantom root becomes
the root bridge.
[0021] Configuration BPDUs issued on access ports
of the edge network forwarding devices to the rest of the
attached networks may include a root identifier value
equal to the bridge identifier of the phantom root bridge.
Optionally, each of the edge network forwarding devices
may be configured to contain a root path cost of one (1)
(e.g., 0x000000001). The actual root path cost value is
not important, but rather, it is preferable that each of the
advertised root path costs among the edge network for-
warding nodes are the same value, to ensure the shortest
path from attached networks to the core network. In this
manner, the STP protocol may work as intended in pe-
ripheral networks, while STP does not need to be exe-
cuted in the core.
[0022] According to one aspect of the present inven-
tion, a method is provided for determining a spanning
tree. The method comprises acts of determining a root
bridge identifier, the root bridge identifier being used as
a root bridge identifier in a plurality of network forwarding
devices, at least two of which are coupled by a network
and participate in a same spanning tree, and using, by
the at least two of the plurality of network forwarding de-
vices, the root bridge identifier without having to ex-
change the root bridge identifier in a network message.
According to one embodiment of the present invention,
the act of determining the root bridge identifier includes
an act of configuring, at the at least two of the network
forwarding devices, the root bridge identifier as being the
root bridge in the spanning tree.
[0023] According to one embodiment of the present
invention, the method further comprises an act of config-

uring, at the at least two of the network forwarding de-
vices, a same root bridge path cost. According to another
embodiment of the present invention, the act of deter-
mining a root bridge identifier further comprises an act
of configuring, in a respective memory of the at least two
of the plurality of network forwarding devices, an entry
for the root bridge identifier. According to one embodi-
ment of the present invention, the method further com-
prises an act of determining, for at least one respective
access port of the at least two of the plurality of network
forwarding devices, a root path cost.
[0024] According to another embodiment of the
present invention, the root path costs for the at least one
respective access port of the at least two of the plurality
of network forwarding devices are the same value. Ac-
cording to another embodiment of the present invention,
the network includes a bridged network that couples the
at least two network forwarding devices, and wherein the
method further comprises an act of disabling, on at least
one port of the at least two network forwarding devices
coupled to the network, transmission of bridge protocol
data units (BPDUs) between the at least two network
forwarding devices. According to another embodiment
of the present invention, the bridged network is imple-
mented using Multiprotocol Label Switching (MPLS).
[0025] According to one embodiment of the present
invention, the method further comprises an act of trans-
mitting, on at least one respective access port of the at
least two of the plurality of network forwarding devices,
bridge protocol data units (BPDUs). According to another
embodiment of the present invention, the at least two of
the plurality of network forwarding devices are coupled
by another network, and the method further comprises
communicating the root bridge identifier in at least one
BPDU transmitted on the another network. According to
another embodiment of the present invention, the net-
work includes a bridged network that couples the at least
two network forwarding devices, and wherein the method
further comprises an act of disabling, on at least one log-
ical connection of the at least two network forwarding
devices coupled to the network, transmission of bridge
protocol data units (BPDUs) between the at least two
network forwarding devices. According to another em-
bodiment of the present invention, the bridged network
is implemented using Multiprotocol Label Switching
(MPLS).
[0026] According to one embodiment of the present
invention, the method comprises an act of transmitting,
on at least one respective access port of the at least two
of the plurality of network forwarding devices, bridge pro-
tocol data units (BPDUs). According to another embod-
iment of the present invention, the at least two of the
plurality of network forwarding devices are coupled by
another network, and the method further comprises com-
municating the root bridge identifier in at least one BPDU
transmitted on the another network. According to another
embodiment of the present invention, the at least two of
the plurality of network forwarding devices are located at
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the edge of a provider network, and wherein the further
comprises an act of disabling, on at least one respective
port of the at least two network forwarding devices, each
of the at least one respective ports being coupled to the
provider network, transmission of bridge protocol data
units (BPDUs) between the at least two network forward-
ing devices. According to one embodiment of the present
invention, the root bridge identifier is not assigned to any
network forwarding device in the spanning tree.
[0027] According to another aspect of the present in-
vention, a method for determining a spanning tree is pro-
vided. The method comprises acts of conducting a span-
ning tree protocol (STP) in first and second networks cou-
pled by a third network, the act of conducting comprising
an act of transmitting messages between network nodes
in accordance with the STP, wherein transmission of
messages between nodes in accordance with the STP
over a third network is suppressed. According to one as-
pect of the present invention, a system for forwarding
data in a communication network, is provided. The sys-
tem being capable of participating in a spanning tree, the
spanning tree including a plurality of network forwarding
systems, the system comprises a memory, a plurality of
network interfaces, at least one of which is coupled to
another network forwarding system through a plurality of
networks, the another network forwarding system partic-
ipating in the spanning tree, a control adapted to disable
transmission of spanning tree messages over at least
one of the plurality of networks coupling the system and
the another network forwarding system, and a control
adapted to configure, in the memory, an identifier of a
root bridge for use in the spanning tree, wherein the iden-
tifier is not assigned to any network forwarding system
participating in the spanning tree.
[0028] According to one embodiment of the present
invention, the system comprises a control adapted to
configure, in the memory, a root path cost value trans-
mitted in the spanning tree messages, the spanning tree
messages being transmitted over other ones of the plu-
rality of networks except the at least one of the plurality
of networks. According to another embodiment of the
present invention, a value of the identifier of the root
bridge is configured to be the same value among the
system and another network forwarding system. Accord-
ing to one embodiment of the present invention, the con-
trol adapted to disable transmission of the spanning tree
over at least one of the plurality of networks further com-
prises a control adapted to disable transmission of the
spanning tree messages over at least one of the plurality
of network interfaces.
[0029] Further features and advantages of the present
invention as well as the structure and operation of various
embodiments of the present invention are described in
detail below with reference to the accompanying draw-
ings. In the drawings, like reference numerals indicate
like or functionally similar elements. Additionally, the left-
most one or two digits of a reference numeral identifies
the drawing in which the reference numeral first appears.

All references cited herein are expressly incorporated by
reference.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings are not intended
to be drawn to scale. In the drawings, each identical or
nearly identical component that is illustrated in various
figures is represented by a like numeral. For purposes
of clarity, not every component may be labeled in every
drawing. In the drawings:

FIG. 1 shows a block diagram of a network in which
various aspects of the present invention may be
practiced;
FIG. 2 shows a block diagram of a network in which
a spanning tree is implemented according to one em-
bodiment of the present invention;
FIG. 3 shows a block diagram of a network having
a link failure and a reconfiguration of the spanning
tree according to one embodiment of the present in-
vention; and
FIG. 4 shows a block diagram of a network forward-
ing system according to one embodiment of the
present invention.

DETAILED DESCRIPTION

[0031] Figure 1 shows a block diagram of a network in
which various aspects of the present invention may be
practiced. A network 100 includes a number of network
forwarding nodes or systems 101A-101C and 102A-
102D for communicating data between hosts (not shown)
that are coupled to network 100 through one or more
network forwarding nodes (e.g. nodes 102A-102D).
[0032] According to one embodiment of the invention,
a spanning tree protocol may be adapted to work more
optimally in particular network topologies.
[0033] In the topology shown in Figure 1, there are a
number of provider edge (PE) devices that communicate
over a core network connecting the nodes. For example,
as shown in network 100, a provider edge system PE-1
(Item 101A) is coupled to provider edge devices PE-2
(Item 101B) and PE-3 (Item 10 1 C). For example, PE
devices may be coupled by a network implementing Mul-
tiprotocol Label Switching (MPLS) that transmits Layer
2 MAC frames between networks.
[0034] One or more Layer 2 provider edge forwarding
devices (e.g., switches) may be coupled to one or more
of the provider edge nodes through one or more links. In
one embodiment, these Layer 2 provider edge systems
communicate to provider edge systems an encapsulated
Internet format (e.g., hierarchical encapsulated Internet)
and communicate to one or more customer edge (CE)
devices using the Internet protocol.
[0035] For example, as shown in Figure 1, Layer 2 pro-
vider edge device L2PE-1 (Item 102A) is coupled to pro-
vider edge device PE-2 (Item 101B). Layer 2 provider
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edge device L2PE-1 is also coupled to a customer edge
device CE-1 (Item 104A) and may also be coupled to
another Layer 2 provider edge switch (e.g., L2PE-3 (Item
102C), L2PE-2 (Item 102B), etc.) One or more hosts (not
shown) may be attached to network 101 at any number
of points including at a network associated with customer
edge (CE) devices or Layer 2 provided edge devices.
[0036] Each of these network forwarding devices in-
clude one or more interfaces for receiving and transmit-
ting data. These devices may communicate in one or
more different protocols and may communicate informa-
tion using a variety of data formats. For instance, PE-2
(Item 101 B) may include an interface 103A which com-
municates using one or more tunnels configured between
provider edge devices. According to one aspect, provider
edge devices may be configured in an MPLS VPN core.
Further, PE devices may be configured in a full mesh
configuration where each PE device includes a connec-
tion to all other PE devices in the core.
[0037] Provider edge devices may also include con-
nections to one or more provider edge devices. In the
case of provider edge device PE-2, device PE-2 may be
coupled to PE-1 through any interface 103A and may be
coupled to provider edge device PE-3 through interface
103B. Provider edge device PE-2 may also include a
connection to one or more Layer 2 provider edge devices.
These Layer 2 provider edge devices may be further con-
nected to other Layer 2 provider edge devices or cus-
tomer edge devices or hosts.
[0038] It should be appreciated that various aspects
of the invention may be used in any bridged network, and
network 100 is merely an example of a network in which
various aspects of the invention may be used. More par-
ticularly, network 101 may have other connections or
configurations, use other protocols in the core (e.g.,
TCP/IP, MPLS, etc.) or have any number of provider
edge, Layer 2 provider edge or customer edge devices.
[0039] According to one aspect of the invention, the
spanning tree protocol is executed by PE devices on ac-
cess ports attached to L2PE devices, but spanning tree
protocols are disabled on connections to the core net-
work (e.g., an interface coupled to other PE devices
through the core). For instance, the transmission of
bridge protocol data units (PDUs) are suppressed on in-
terfaces of PE devices connected to the core. Because
the transmission of the PDUs is suppressed in the core,
and therefore, the spanning tree protocol is not run in the
core.
[0040] As discussed above, by not running an STP
through the core, amount of overhead and message
number of messages being sent between provider edge
(PE) devices is reduced. Further, in networks having a
large number of provider edge devices, it may be bene-
ficial not to run the spanning tree for a large number of
nodes. According to one embodiment of the invention,
the STP protocol is not run on MPLS ports or tunnels of
provider edge (PE) devices.
[0041] According to one embodiment of the invention,

the spanning tree protocol executed on provider edge
devices operates according to IEEE standard specified
behavior subject to the following modifications:

1. The Configuration BPDUs issued on the access
ports contain a root identifier equal to some small
network-wide value (e.g.,
00-00-00-00-00-00-00-01).
2. The Configuration BPDUs issued on the access
ports contain a Root Path Cost equal to
0x000000001.
3. When a PE receives a Topology Change Notifi-
cation, it responds by setting the Topology Change
Acknowledge Flag and by setting the Topology
Change Flag on its BPDUs.

[0042] These changes allow an STP to eliminate for-
warding loops and to allow for redundant paths while run-
ning an STP at the edge of a network. When STP is not
run through an MPLS core network, for example, scala-
bility issues as discussed above may be avoided.
[0043] It is desirable for the MPLS core to be reliable,
as L2PE devices typically assume that the phantom root
bridge is reachable through the core network. The core
network may be reliable using techniques, for example,
such as fast-reroute of label-switched hats (LSPs), re-
dundant LPSs, automatic protection switching (APS),
etc.
[0044] Figure 2 shows a block diagram of a network in
which a spanning tree is implemented according to one
embodiment of the present invention. More particularly,
Figure 2 shows a network 200 that includes similar ele-
ments to those described with reference to about to Fig-
ure 1, but the operation of the spanning tree protocol as
implemented by provider edge (PE) devices is modified
as discussed above. More particularly, the spanning tree
is suppressed in the core network connecting provider
edge devices 201A-201C. In the network shown in Figure
2, there are four (4) L2PE nodes interconnected and at-
tached to PE nodes at two network connection points.
Nodes PE-2 and PE-3 runs STP on ports facing L2PE-
1 and L2PE-2, respectively. In one example, BPDUs sent
on these ports (from the PE devices) have a root path
cost of one.
[0045] Layer 2 provider edge devices L2PE-1 through
L2PE-4 (Items 203A-203D) run STP on all of their ports.
When an L2PE receives BPDUs from PE-2 and PE-3,
respectively, the L2PE devices set their designated root
ports to be the ports that are coupled to the PEs, as these
ports have the lowest root path cost. The L2PE devices
at their configured port costs and send BPDUs on their
L2PE facing ports.
[0046] Loops are eliminated because ports between
L2PEs enter the blocking state when a configuration BP-
DU is received with a root path cost greater than the cost
to the provider edge systems. For example, when L2PE-
2 receives a root path cost of two from L2PE-1 (assuming
the configured cost is one on L2PE-1’s port), L2PE-2
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blocks forwarding because the port connecting the L2PE-
1 and L2PE-2 is not the designated root port (because
the cost is greater over this interface, and the root iden-
tifiers are the same value.
[0047] As shown in the example in Figure 2, if the port
costs are configured to have a value of one on all ports
of devices in network 200, then the shown forwarding
topology is a result after the exchange of configuration
BPDUs. That is, the spanning tree cascades away from
the core network with redundant connections between
L2PEs placed in a blocking state.
[0048] Figure 3 shows a block diagram of the network
having a link failure and reconfiguration of the spanning
tree according to one embodiment of the present inven-
tion. In particular, Figure 3 shows a subsequent link fail-
ure between PE-2 and L2PE-1, L2PE-1 detects this
change and selects a new designated root port. If L2PE-
1 was blocking the port to L2PE-2, L2PE-1 now allows
the port to enter the forwarding state and send a new
configuration BPDU to L2PE-3 with a root metric cost
ofthree. In this manner, data received by L2PE-1 is for-
warded over interface 204A to interface 204B of L2PE-
2. Therefore, according to one aspect of the invention,
the spanning tree is suppressed in the core while span-
ning tree is executed among a number of periphery net-
works that are connected for failover considerations.
[0049] IEEE 802.1d defines the root bridge as the node
at which the bridge identifier is equal to the root identifier,
however, with a phantom root scheme, there is no such
node in the network. Rather, the root bridge identifier
does not correspond to an actual node participating in
the spanning tree.
[0050] Using a phantom root avoids having to run STP
on a reliable MPLS core. In this situation, there is no real
root on the network, but rather the PEs pretend to have
the least cost path to the root. The result is that the PE
ports become the designated root ports for the L2PEs
and loops among PEs and L2PEs are eliminated using
spanning tree. Phantom roots may presume that the
MPLS core is loop-free and reliable, because a topology
change within the core will not be communicated to the
L2PEs. There is aspects of the present invention may be
used with network forwarding devices (e.g., bridges,
switches, routers, etc.) that implement IEEE 802.1d rapid
STP, or multiple STP.
[0051] As discussed above, network forwarding devic-
es that function as PE systems may be adapted to exe-
cute a revised spanning tree protocol according to one
embodiment of the invention. Figure 4 shows a block
diagram of such a network forwarding system according
to one embodiment of the present invention. More par-
ticularly, a network forwarding system 401 includes a
processor 407, memory 408 and a number of network
interfaces 405A-405C. Such interfaces 405A-405C may
be connected to one or more networks 406, 404 or net-
work forwarding systems (e.g., system 402). As dis-
cussed above, network forwarding system 401 may be
coupled to one or more network forwarding systems (e.g.,

system 403) through a core network 404. As discussed
above, network 404 may be, for example, an MPLS or
other type of network.
[0052] According to one embodiment of the invention,
network forwarding system 401 includes a memory 408
for storing configuration parameters associated with the
system. Memory 408 may be a core system memory or
a collection of memory elements associated with one or
more network interfaces 405A-405C. In one embodi-
ment, the network forwarding system 401 includes a con-
figuration interface (not shown) that includes a control
that allows an administrator to configure operating pa-
rameters of system 401. This interface may be, for ex-
ample, a web-based configuration tool, a network man-
agement system interface, command line interface or
other interface type for configuring and operating system
401. Such a control interface may accept, from a user, a
value of a root bridge identifier 409 to be stored by system
401 in memory 408. This root bridge identifier 409 may
be used system 401 as the root bridge for use in a span-
ning tree. In one embodiment, the root bridge identified
409 does not correspond to any network forwarding de-
vice that participates in the spanning tree.
[0053] As discussed above, network forwarding sys-
tem 401 may be configured as a PE device that attaches
to a core network 404 in one or more other network for-
warding systems. According to another embodiment,
network forwarding system 401 may have the capability
of disabling spanning tree on interfaces attached to the
core. More particularly, networking forwarding system
401 may include a control that allows a disabling of span-
ning tree on an interface attached to the core. That is,
the control disables transmission of spanning tree mes-
sages over an interface (e.g., network interface 405A)
attached to core network 404.
[0054] Network forwarding system 401 may also in-
clude a control that allows a network administrator to con-
figure the root path cost associated with spanning tree
messages sent to other network interfaces (e.g., network
interfaces 405B-405C). In one aspect of the invention,
the root bridge cost is the same value used by other net-
work forwarding systems that are attached as PE devices
to the core.
[0055] As discussed above, a root bridge identifier 409
may be assigned by an administrator and stored in mem-
ory 408. This root bridge identified 409 may be, for ex-
ample, a small value that ensures that this bridge iden-
tifier will be selected as the root bridge within the span-
ning tree. In another embodiment, other network forward-
ing systems that attach to core 404 include the ability to
assign a root bridge identifier 409 in the same manner.
[0056] Other network forwarding systems that connect
to the core network may also be adapted to execute a
modified spanning tree protocol as discussed above with
reference to system 401. Thus, a network core may be
constructed wherein spanning tree does not communi-
cate updates due to changes in the core.
[0057] This invention is not limited in its application to
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the details of construction and the arrangement of com-
ponents set forth in the above description or illustrated
in the drawings. The invention is capable of other em-
bodiments and of being practiced or of being carried out
in various ways. Also, the phraseology and terminology
used herein is for the purpose of description and should
not be regarded as limiting. The use of "including," "com-
prising," or "having," "containing", "involving", and varia-
tions thereof herein, is meant to encompass the items
listed thereafter and equivalents thereof as well as addi-
tional items.
[0058] Having thus described several aspects of at
least one embodiment of this invention, it is to be appre-
ciated various alterations, modifications, and improve-
ments will readily occur to those skilled in the art. Such
alterations, modifications, and improvements are intend-
ed to be part of this disclosure, and are intended to be
within the spirit and scope of the invention. Accordingly,
the foregoing description and drawings are by way of
example only.

Claims

1. A method for determining a spanning tree, the meth-
od comprising acts of:

determining a root bridge identifier, the root
bridge identifier being used as a root bridge iden-
tifier in a plurality of network forwarding devices,
at least two of which are coupled by a network
and participate in a same spanning tree; and
using the root bridge identifier by the at least two
of the plurality of network forwarding devices,
wherein the root bridge identifier is not assigned
to any network forwarding device in the span-
ning tree.

2. The method according to claim 1, wherein the act of
determining the root bridge identifier includes an act
of configuring, at the at least two of the network for-
warding devices, the root bridge identifier as being
the root bridge in the spanning tree.

3. The method according to claim 1, further comprising
an act of configuring, at the at least two of the network
forwarding devices, a same root bridge path cost.

4. The method according to claim 1, wherein the act of
determining a root bridge identifier further comprises
an act of configuring, in a respective memory of the
at least two of the plurality of network forwarding de-
vices, an entry for the root bridge identifier.

5. The method according to claim 1, further comprising
an act of determining, for at least one respective ac-
cess port of the at least two of the plurality of network
forwarding devices, a root path cost.

6. The method according to claim 5, wherein the root
path costs for the at least one respective access port
of the at least two of the plurality of network forward-
ing devices are the same value.

7. The method according to claim 5, wherein the net-
work includes a bridged network that couples the at
least two network forwarding devices, and wherein
the method further comprises an act of disabling, on
at least one port of the at least two network forward-
ing devices coupled to the network, transmission of
bridge protocol data units (BPDUs) between the at
least two network forwarding devices.

8. The method according to claim 7, wherein the
bridged network is implemented using Multiprotocol
Label Switching (MPLS).

9. The method according to claim 7, further comprising
an act of transmitting, on at least one respective ac-
cess port of the at least two of the plurality of network
forwarding devices, bridge protocol data units (BP-
DUs).

10. The method according to claim 9, wherein the at least
two of the plurality of network forwarding devices are
coupled by another network, and the method further
comprises communicating the root bridge identifier
in at least one BPDU transmitted on the another net-
work.

11. The method according to claim 5, wherein the net-
work includes a bridged network that couples the at
least two network forwarding devices, and wherein
the method further comprises an act of disabling, on
at least one logical connection of the at least two
network forwarding devices coupled to the network,
transmission of bridge protocol data units (BPDUs)
between the at least two network forwarding devices.

12. The method according to claim 11, wherein the
bridged network is implemented using Multiprotocol
Label Switching (MPLS).

13. The method according to claim 11, further compris-
ing an act of transmitting, on at least one respective
access port of the at least two of the plurality of net-
work forwarding devices, bridge protocol data units
(BPDUs).

14. The method according to claim 13, wherein the at
least two of the plurality of network forwarding de-
vices are coupled by another network, and the meth-
od further comprises communicating the root bridge
identifier in at least one BPDU transmitted on the
another network.

15. The method according to claim 1, wherein the at least
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two of the plurality of network forwarding devices are
located at the edge of a provider network, and where-
in the further comprises an act of disabling, on at
least one respective port of the at least two network
forwarding devices, each of the at least one respec-
tive ports being coupled to the provider network,
transmission of bridge protocol data units (BPDUs)
between the at least two network forwarding devices.

16. A method for determining a spanning tree, the meth-
od comprising acts of:

conducting a spanning tree protocol (STP) in
first and second networks coupled by a third net-
work, the act of conducting comprising an act of
transmitting messages between network nodes
in accordance with the STP, wherein transmis-
sion of messages between nodes in accordance
with the STP over a third network is suppressed,
and wherein the network nodes implement a sin-
gle spanning tree having a phantom root bridge.

17. The method according to claim 16, wherein the phan-
tom root bridge includes a root bridge identifier not
assigned to any one of the network node in the single
spanning tree.

18. A system for forwarding data in a communication
network, the system being capable of participating
in a spanning tree, the spanning tree including a plu-
rality of network forwarding systems, the system
comprising:

a memory;
a plurality of network interfaces, at least one of
which is coupled to another network forwarding
system through a plurality of networks, the an-
other network forwarding system participating in
the spanning tree;
a control adapted to disable transmission of
spanning tree messages over at least one of the
plurality of networks coupling the system and
the another network forwarding system; and
a control adapted to configure, in the memory,
an identifier of a root bridge for use in the span-
ning tree, wherein the identifier is not assigned
to any network forwarding system participating
in the spanning tree.

19. The system according to claim 18, further comprising
a control adapted to configure, in the memory, a root
path cost value transmitted in the spanning tree mes-
sages, the spanning tree messages being transmit-
ted over other ones of the plurality of networks except
the at least one of the plurality of networks.

20. The system according to claim 18, wherein a value
of the identifier of the root bridge is configured to be

the same value among the system and another net-
work forwarding system.

21. The system according to claim 20, wherein the con-
trol adapted to disable transmission of the spanning
tree over at least one of the plurality of networks fur-
ther comprises a control adapted to disable trans-
mission of the spanning tree messages over at least
one of the plurality of network interfaces.

Patentansprüche

1. Verfahren zum Bestimmen eines Spanning-Tree,
wobei das Verfahren die folgenden Schritte umfasst:

Bestimmen eines Root-Bridge-ldentifizierers,
wobei der Root-Bridge-Identifizierer als ein
Root-Bridge-Identifizierer in mehreren Netz-
weltersendungsvorrichtungen verwendet wird,
wovon wenigstens zwei durch ein Netz gekop-
pelt sind und am selben Spanning-Tree beteiligt
sind; und
Verwenden des Root-Bridge-Identifizierers
durch die wenigstens zwei der mehreren
Netzweitersendungsvorrichtungen, wobei der
Root-Bddgie-Identifizierer keiner Netzweiter-
sendungsvorrichtung in dem Spannlng-Tree zu-
gewiesen ist.

2. Verfahren nach Anspruch 1, bei dem der Schritt des
Bestimmens des Root-Bridge-identifizierers einen
Schritt umfasst, bei dem bei den wenigstens zwei
Netzweitersendungsvorrichtungen der Root-Bridge-
Identifizierer als die Root-Bridge in dem Spanning-
Tree konfiguriert wird.

3. Verfahren nach Anspruch 1, das ferner einen Schritt
umfasst, bei dem bei den wenigstens zwei Netzwei-
tersendungsvorrichtungen die gleichen Root-Brid-
ge-Wegkosten konfiguriert werden.

4. Verfahren nach Anspruch 1, bei dem der Schritt des
Bestimmens eines Root-Bridge-Identifizierers ferner
einen Schritt umfasst, bei dem in einem entspre-
chenden Speicher der wenigstens zwei der mehre-
ren Netzweitersendungsvorrichtungen ein Eintrag
für den Root-Bridge-Identifizierer konfiguriert wird!

5. Verfahren nach Anspruch 1, das ferner einen Schritt
umfasst, bei dem für wenigstens einen entsprechen-
den Zugriffs-Port der wenigstens zwei der mehreren
Netzweitersendungsvorrichtungen Root-Wegko-
sten bestimmt werden.

6. Verfahren nach Anspruch 5, bei dem die Root-Weg-
kosten für den wenigstens einen entsprechenden
Zugriffs-Port der wenigstens zwei der mehreren
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Netzweitersendungsvorrichtungen den gleichen
Wert haben.

7. Verfahren nach Anspruch 5, bei dem das Netz ein
Bridge-Netz umfasst, das die wenigstens zwei
Netzweitersendungsvorrichtungen koppelt, wobei
das Verfahren ferner einen Schritt umfasst, bei dem
bei wenigstens einem Port der wenigstens zwei mit
dem Netz gekoppelten Netzweitersendungsvorrich-
tungen die Übertragung von Bridge-Protokolldaten-
Einheiten (BPDUs) zwischen den wenigstens zwei
Netzweitersendungsvorrichtunger gesperrt wird.

8. Verfahren nach Anspruch 7, bel dem das Bridge-
Netz unter Verwendung des Multiprotocol Label
Switching (MPLS) implementiert ist.

9. Verfahren nach Anspruch 7, das ferner einen Schritt
umfasst, bei dem bei wenigstens einem entspre-
chenden Zugriffs-Port der wenigstens zwei der meh-
reren Netzweitersendungsvorrichtungen Bridge-
Protokolldaten-Eiphelten (BPDUs) übertragen wer-
den.

10. Verfahren nach Anspruch 9, bei dem die wenigstens
zwei der mehreren Netzweitersendungsvorrichtun-
gen durch ein weiteres Netz gekoppelt sind, wobei
das Verfahren ferner das Kommunizieren des Root-
Bridge-Identifizierers in wenigstens einer BPDU, die
auf dem weiteren Netz übertragen wird, umfasst.

11. Verfahren nach Anspruch 5, bei dem das Netz ein
Bridge-Netz umfasst, das die wenigstens zwei
Netzweitersendungsvorrichtungen koppelt, wobei
das Verfahren ferner einen Schritt umfasst, bei dem
an wenigstens einer logischen Verbindung der we-
nigstens zwei mit dem Netz gekoppelten Netzwei-
tersendungsvorrichtungen die Übertragung von
Bridge-Protokolldaten-Einheiten (BPDUs) zwischen
den wenigstens zwei Netzweitersendungsvorrich-
tungen gesperrt wird.

12. Verfahren nach Anspruch 11, bei dem das Bridge-
Netz unter Verwendung eines Multiprotocol Label
Switching (MPLS) implementiert ist.

13. Verfahren nach Anspruch 11, das ferner einen
Schritt umfasst, bei dem an wenigstens einem ent-
sprechenden Zugriffs-Port der wenigstens zwei der
mehreren Netzweitersendungsvorrichtungen Brid-
ge-Protokolldaten-Einheiten (BPDUs) übertragen
werden.

14. Verfahren nach Anspruch 13, bei dem die wenig-
stens zwei der mehreren Netzweitersendungsvor-
richtungen durch ein weiteres Netz gekoppelt sind,
wobei das Verfahren das Kommunizieren des Roat-
Brldge-ldentifizierers in wenigstens einer BPDU, die

auf dem weiteren Netz übertragen wird, umfasst.

15. Verfahren nach Anspruch 1, bei dem die wenigstens
zwei der mehreren Netzweitersendungsvorrichtun-
gen sich am Rand eines Anbieternetzes befinden
und wobei das Verfahren ferner einen Schritt um-
fasst, bei dem bei wenigstens einem entsprechen-
den Port der wenigstens zwei Netzweitersendungs-
vorrichtungen, wobei jeder des wenigstens einen
entsprechenden Ports mit dem Anbieternetz gekop-
pelt ist, die Übertragung von Bridge-Protokolldaten-
Einheiten (BPDUs) zwischen den wenigstens zwei
Netzweitersendungsvorrichtungen gesperrt wird.

16. Verfahren zum Bestimmen eines Spanning-Tree,
wobei das Verfahren die folgenden Schritte umfasst.

Ausführen eines Spanning-Tree-Protokolls
(STP) in einem ersten und einem zweiten Netz,
die durch ein drittes Netz gekoppelt sind, wobei
der Ausführungsschritt einen Schritt umfasst,
bei dem Nachrichten zwischen Netzknoten in
Übereinstimmung mit dem STP übertragen wer-
den, wobei die Übertragung von Nachrichten
zwischen Knoten in Übereinstimmung mit dem
STP über ein drittes Netz unterdrückt wird, und
wobei die Netzknoten einen einzigen Spanning-
Tree mit einer Phantom-Root-Bridge implemen-
tieren.

17. Verfahren nach Anspruch 16, bei dem die Phantom-
Root-Bridge einen Root-Bridge-Identifizierer ent-
hält, der keinem der Netzknoten in dem einzigen
Spanning-Tree zugewiesen ist.

18. System zum Weitersenden von Daten in einem Kom-
munikationsnetz, wobei das System an einem Span-
ning-Tree beteiligt sein kann, wobei der Spanning-
Tree mehrere Netzweitersendungssysteme enthält,
wobei das System umfasst

einen Speicher;
mehrere Netzschnittstellen, wovon wenigstens
eine mit einem weiteren Netzweitersendungs-
system über mehrere Netze gekoppelt ist, wobei
das weitere Netzweitersendungssystem an
dem Spanning-Tree betelligt ist;
eine Steuerung, die so beschaffen ist, dass sie
die Übertragung von Spanning-Tree-Nachrich-
ten über wenigstens eines der mehreren Netze,
die mit dem System gekoppelt sind, und über
das weitere Netzweitersendungssystem sper-
ren kann; und
eine Steuerung, die so beschaffen ist, dass sie
im Speicher einen Identifizierer einer Root-Brid-
ge für die Verwendung in dem Spanning-Tree
konfiguriert, wobei der Identifizierer keinem an
dem Spanning-Tree beteiligten Netzweitersen-
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dungssystem zugewiesen ist.

19. System nach Anspruch 18, das ferner eine Steue-
rung umfasst, die so beschaffen ist, dass sie im Spei-
cher einen Root-Wegkosten-Wert Konfiguriert, der
In den Spanning-Tree-Nachrichten übertragen wird,
wobei die Spenning-Tree-Nachrichten über andere
der mehreren Netze mit Ausnahme des wenigstens
einen der mehreren Netze übertragen werden.

20. System nach Anspruch 18, bei dem ein Wert des
identifizierers der Root-Bridge so konfiguriert ist,
dass er in dem System und in dem weiteren Netzwei-
tersendungssystem den gleichen Wert hat.

21. System nach Anspruch 20, bei dem die Steuerung,
die so beschaffen ist, dass sie die Übertragung des
Spanning-Tree über wenigstens eines der mehreren
Netze sperrt, ferner eine Steuerung umfasst, die so
beschaffen ist, dass sie die Übertragung der Span-
ning-Tree-Nachrichten über wenigstens eine der
mehreren Netzschnittstellen sperrt.

Revendications

1. Procédé pour déterminer un arbre couvrant, le pro-
cédé comprenant les actions suivantes :

déterminer un identificateur de pont racine,
l’identificateur de pont racine étant utilisé com-
me un identificateur de pont racine dans une
multiplicité de dispositifs de transmission de ré-
seau, dont deux au moins sont couplés par un
réseau et participent à un même arbre couvrant;
et
utiliser l’identificateur de pont racine par les au
moins deux de la multiplicité de dispositifs de
transmission de réseau, dans lequel l’identifica-
teur de pont racine n’est assigné à aucun dis-
positif de transmission de réseau dans l’arbre
couvrant.

2. Procédé selon la revendication 1, dans lequel l’ac-
tion de déterminer l’identificateur de pont racine
comprend une action consistant à configurer l’iden-
tificateur de pont racine, aux au moins deux des dis-
positifs de transmission de réseau, comme étant le
pont racine dans l’arbre couvrant.

3. procédé selon la revendication 1, comprenant en
outre une action consistant à configurer un même
coût de chemin de pont racine, aux au moins deux
des dispositifs de transmission de réseau.

4. Procédé selon la revendication 1, dans lequel l’ac-
tion consistant à déterminer un identificateur de pont
racine comprend en outre une action consistant à

configurer une rubrique pour l’identificateur de pont
racine dans une mémoire respective des au moins
deux de la multiplicité de dispositifs de transmission
de réseau.

5. Procédé selon la revendication 1, caractérisé en
ce qu’il comprend en outre une action consistant à
déterminer un coût de chemin racine, pour au moins
un port d’accès respectif des au moins deux de la
multiplicité de dispositifs de transmission de réseau.

6. Procédé selon la revendication 5, dans lequel les
coûts de chemin racine pour l’au moins un port d’ac-
cès respectif des au moins deux de la multiplicité de
dispositifs de transmission de réseau, ont la même
valeur.

7. procédé selon la revendication 5, dans lequel le ré-
seau comprend un réseau ponté qui couple les au
moins deux dispositifs de transmission de réseau,
et dans lequel le procédé comprend en outre une
action consistant à désactiver, sur au moins un port
des au moins deux dispositifs de transmission de
réseau couplés au réseau, la transmission des uni-
tés de données de protocole de pont (BPDUs pour
"Bridge Protocol Data Units") entre les au moins
deux dispositifs de transmission de réseau.

8. Procédé selon la revendication 7, dans lequel le ré-
seau ponté est réalisé en utilisant la commutation
par Etiquettes en Environnement Multiprotocole
(MPLS pour "Multiprotocol Label Switching").

9. Procédé selon la revendication 7, comprenant en
outre une action consistant à émettre des unités de
données de protocole de pont (BPDUs), sur au
moins un port d’accès respectif des au moins deux
de la multiplicité de dispositifs de transmission de
réseau.

10. Procédé selon la revendication 9, dans lequel les au
moins deux de la multiplicité de dispositifs de trans-
mission de réseau sont couplés par un autre réseau,
et le procédé comprend en outre la communication
de l’identificateur de pont racine dans au moins une
BPDU transmise sur l’autre réseau.

11. Procédé selon la revendication 5, dans lequel le ré-
seau comprend un réseau ponté qui couple les au
moins deux dispositifs de transmission de réseau,
et dans lequel le procédé comprend en outre une
action consistant à désactiver, sur au moins une con-
nexion logique des au moins deux dispositifs de
transmission de réseau couplés au réseau, la trans-
mission d’unités de données de protocole de pont
(BPDUs) entre les au moins deux dispositifs de
transmission de réseau.
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12. Procédé selon la revendication 11, dans lequel le
réseau ponté est réalisé en utilisant la Commutation
par Etiquettes en Environnement Multiprotocole
(MPLS pour "Multiprotocol Label Switching")

13. Procédé selon la revendication 11, comprenant en
outre une action consistant à émettre des unités de
données de protocole de pont (BPDUs), sur au
moins un port d’accès respectif des au moins deux
de la multiplicité de dispositifs de transmission de
réseau.

14. Procédé selon la revendication 13, dans lequel les
au moins deux de la multiplicité de dispositifs de
transmission de réseau sont couplés par un autre
réseau, et le procédé comprend en outre la commu-
nication de l’identificateur de pont racine dans au
moins une BPDu transmise sur l’autre réseau.

15. Procédé selon la revendication 1, dans lequel les au
moins deux de la multiplicité de dispositifs de trans-
mission de réseau sont placés à la périphérie d’un
réseau de fournisseur, et dans lequel le procédé
comprend en outre une action consistant à désacti-
ver la transmission d’unités de données de protocole
de pont (BPDUs) entre les au moins deux dispositifs
de transmission de roseau, sur au moins un port res-
pectif des au moins deux dispositifs de transmission
de réseau, chacun des au moins un port respectif
étant couplé au réseau de fournisseur.

16. Procédé pour déterminer un arbre couvrant, le pro-
cédé comprenant les actions consistant à :

exécuter un protocole d’arbre couvrant (STP
pour "Spanning Tree Protocol") dans des pre-
mier et deuxième réseaux couplés par un troi-
sième réseau, l’action d’exécuter comprenant
une action consistant à transmettre des messa-
ges entre des noeuds de réseau conformément
au protocole STP, dans lequel la transmission
de messages entre des noeuds conformément
au STP sur un troisième réseau est réduite, et
dans lequel les noeuds de réseau réalisent un
seul arbre couvrant ayant un pont racine fantô-
me.

17. Procédé selon la revendication 16, dans lequel le
pont racine fantôme comprend un identificateur de
pont racine non assigné à un noeud de réseau quel-
conque dans l’arbre couvrant unique,

18. Système pour transmettre des données dans un ré-
seau de communication, le système étant capable
de participer à un arbre couvrant, l’arbre couvrant
incluant une multiplicité de systèmes de transmis-
sion de réseau, le système comprenant ;

une mémoire;
une multiplicité d’interfaces de réseau, dont au
moins une est couplée à un autre système de
transmission de réseau par l’intermédiaire d’une
multiplicité, de réseaux, l’autre système de
transmission de réseau participant à l’arbre cou-
vrant,
une commande adaptée pour désactiver la
transmission de messages d’arbre couvrant sur
au moins un de la multiplicité de réseaux cou-
plant le système et l’autre système de transmis-
sion de réseau; et
une commande adaptée pour configurer, dans
la mémoire, un identificateur d’un pont racine
pour l’utilisation dans l’arbre couvrant, dans le-
quel l’identificateur n’est assigné à aucun sys-
tème de transmission de réseau participant à
l’arbre couvrant.

19. Système selon la revendication 18 comprenant en
outre une commande adaptée pour configurer, dans
la mémoire, une valeur de coût de chemin racine
transmise dans les messages d’arbre couvrant, les
messages d’arbre couvrant étant transmis sur cer-
tains de la multiplicité de réseaux, autres que l’au
moins un de la multiplicité de réseaux.

20. Système selon la revendication 18, dans lequel une
valeur de l’identificateur du pont racine est configu-
rée pour être la même parmi le système et un autre
système de transmission de réseau.

21. Système selon la revendication 20, dams lequel la
commande adaptée pour désactiver la transmission
de l’arbre couvrant sur au moins un de la multiplicité
de réseaux comprend en outre une commande
adaptée pour désactiver la transmission des mes-
sages d’arbre couvrant sur au moins une de la mul-
tiplicité d’interfaces de réseau.
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