Note

CHAPTER 1;

Configuring Optional Spanning-Tree Features

This chapter describes how to configure optional spanning-tree features on the Catalyst 2960 switch.
You can configure all of these features when your switch is running the per-VLAN spanning-tree plus
(PVST+). You can configure only the noted features when your switch is running the Multiple Spanning
Tree Protocol (MSTP) or the rapid per-VLAN spanning-tree plus (rapid-PV ST+) protocol.

For information on configuring the PV ST+ and rapid PV ST+, see Chapter 15, “Configuring STP” For
information about the Multiple Spanning Tree Protocol (M STP) and how to map multiple VLANsto the
same spanning-tree instance, see Chapter 16, “ Configuring MSTP”

For complete syntax and usage information for the commands used in this chapter, see the command
reference for this release.

This chapter consists of these sections:
« Understanding Optional Spanning-Tree Features, page 17-1
» Configuring Optional Spanning-Tree Features, page 17-9
» Displaying the Spanning-Tree Status, page 17-16

Understanding Optional Spanning-Tree Features

These sections contain this conceptual information:
« Understanding Port Fast, page 17-2
« Understanding BPDU Guard, page 17-2
« Understanding BPDU Filtering, page 17-3
» Understanding UplinkFast, page 17-3
» Understanding BackboneFast, page 17-5
» Understanding EtherChannel Guard, page 17-7
» Understanding Root Guard, page 17-8
« Understanding Loop Guard, page 17-9
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Understanding Port Fast

Note

Port Fast immediately brings an interface configured as an access or trunk port to the forwarding state
from a blocking state, bypassing the listening and learning states. You can use Port Fast on interfaces
connected to a single workstation or server, as shown in Figure 17-1, to allow those devices to
immediately connect to the network, rather than waiting for the spanning tree to converge.

Interfaces connected to a single workstation or server should not receive bridge protocol data units
(BPDUSs). An interface with Port Fast enabled goes through the normal cycle of spanning-tree status
changes when the switch is restarted.

Because the purpose of Port Fast is to minimize the time interfaces must wait for spanning-tree to
converge, it is effective only when used on interfaces connected to end stations. If you enable Port Fast
on an interface connecting to another switch, you risk creating a spanning-tree loop.

You can enable this feature by using the spanning-tree portfast interface configuration or the
spanning-tree portfast default global configuration command.

Figure 17-1 Port Fast-Enabled Interfaces
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Understanding BPDU Guard

The BPDU guard feature can be globally enabled on the switch or can be enabled per port, but the feature
operates with some differences.

At the global level, you enable BPDU guard on Port Fast-enabled ports by using the spanning-tree
portfast bpduguard default global configuration command. Spanning tree shuts down portsthat arein
aPort Fast-operational stateif any BPDU isreceived onthem. In avalid configuration, Port Fast-enabled
ports do not receive BPDUs. Receiving a BPDU on a Port Fast-enabled port means an invalid
configuration, such as the connection of an unauthorized device, and the BPDU guard feature puts the
port in the error-disabled state. When this happens, the switch shuts down the entire port on which the
violation occurred.

To prevent the port from shutting down, you can use the err disable detect cause bpduguard shutdown
vlan global configuration command to shut down just the offending VLAN on the port where the
violation occurred.

Catalyst 2960 Switch Software Configuration Guide
m. 0oL-8603-04 |



| Chapter17  Configuring Optional Spanning-Tree Features

Understanding Optional Spanning-Tree Features

At the interface level, you enable BPDU guard on any port by using the spanning-tree bpduguard
enable interface configuration command without also enabling the Port Fast feature. When the port
receives aBPDU, it is put in the error-disabled state.

The BPDU guard feature provides a secure response to invalid configurations because you must
manually put the interface back in service. Use the BPDU guard feature in a service-provider network
to prevent an access port from participating in the spanning tree.

Understanding BPDU Filtering

The BPDU filtering feature can be globally enabled on the switch or can be enabled per interface, but
the feature operates with some differences.

At the global level, you can enable BPDU filtering on Port Fast-enabled interfaces by using the
spanning-tree portfast bpdufilter default global configuration command. This command prevents
interfaces that are in a Port Fast-operational state from sending or receiving BPDUs. The interfaces still
send afew BPDUs at link-up before the switch begins to filter outbound BPDUSs. You should globally
enable BPDU filtering on a switch so that hosts connected to these interfaces do not receive BPDUSs. If
aBPDU isreceived on a Port Fast-enabled interface, the interface loses its Port Fast-operational status,
and BPDU filtering is disabled.

At the interface level, you can enable BPDU filtering on any interface by using the spanning-tree
bpdufilter enable interface configuration command without also enabling the Port Fast feature. This
command prevents the interface from sending or receiving BPDUSs.

A

Caution  Enabling BPDU filtering on an interface is the same as disabling spanning tree on it and can result in
spanning-tree loops.

You can enable the BPDU filtering feature for the entire switch or for an interface.

Understanding UplinkFast

Switches in hierarchical networks can be grouped into backbone switches, distribution switches, and
access switches. Figure 17-2 shows a complex network where distribution switches and access switches
each have at least one redundant link that spanning tree blocks to prevent loops.

Catalyst 2960 Switch Software Configuration Guide
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Figure 17-2 Switches in a Hierarchical Network
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If a switch loses connectivity, it begins using the alternate paths as soon as the spanning tree selects a
new root port. By enabling UplinkFast with the spanning-tree uplinkfast global configuration
command, you can accelerate the choice of a new root port when alink or switch fails or when the
spanning tree reconfigures itself. The root port transitions to the forwarding state immediately without
going through the listening and learning states, as it would with the normal spanning-tree procedures.

When the spanning tree reconfigures the new root port, other interfaces flood the network with multicast
packets, one for each address that was learned on the interface. You can limit these bursts of multicast
traffic by reducing the max-update-rate parameter (the default for this parameter is 150 packets per
second). However, if you enter zero, station-learning frames are not generated, so the spanning-tree
topology converges more slowly after aloss of connectivity.

UplinkFast is most useful in wiring-closet switches at the access or edge of the network. It is not
appropriate for backbone devices. This feature might not be useful for other types of applications.

UplinkFast provides fast convergence after a direct link failure and achieves load balancing between
redundant Layer 2 links using uplink groups. An uplink group is aset of Layer 2 interfaces (per VLAN),
only one of whichisforwarding at any given time. Specifically, an uplink group consists of the root port
(whichisforwarding) and aset of blocked ports, except for self-looping ports. The uplink group provides
an alternate path in case the currently forwarding link fails.

Figure 17-3 shows an example topology with no link failures. Switch A, the root switch, is connected
directly to Switch B over link L1 and to Switch C over link L2. The Layer 2 interface on Switch C that
is connected directly to Switch B isin a blocking state.
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Figure 17-3 UplinkFast Example Before Direct Link Failure
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If Switch C detects alink failure on the currently active link L2 on the root port (adirect link failure),
UplinkFast unblocks the blocked interface on Switch C and transitionsit to the forwarding state without
going through the listening and learning states, as shown in Figure 17-4. This change takes
approximately 1 to 5 seconds.

Figure 17-4 UplinkFast Example After Direct Link Failure
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Understanding BackboneFast

BackboneFast detects indirect failures in the core of the backbone. BackboneFast is a complementary
technology to the UplinkFast feature, which responds to failures on links directly connected to access
switches. BackboneFast optimizes the maximum-age timer, which controls the amount of time the
switch stores protocol information received on an interface. When a switch receives an inferior BPDU
from the designated port of another switch, the BPDU is asignal that the other switch might have lost
its path to the root, and BackboneFast tries to find an alternate path to the root.

BackboneFast, which is enabled by using the spanning-tree backbonefast global configuration
command, starts when aroot port or blocked interface on a switch receives inferior BPDUs from its
designated switch. An inferior BPDU identifies a switch that declares itself as both the root bridge and
the designated switch. When aswitch receives an inferior BPDU, it meansthat alink to which the switch
isnot directly connected (anindirect link) hasfailed (that is, the designated switch haslost its connection
to the root switch). Under spanning-tree rules, the switch ignores inferior BPDUSs for the configured
maximum aging time specified by the spanning-tree vlian vlan-id max-age global configuration
command.
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The switch tries to find if it has an alternate path to the root switch. If the inferior BPDU arrives on a
blocked interface, the root port and other blocked interfaces on the switch become alternate paths to the
root switch. (Self-looped ports are not considered alternate paths to the root switch.) If the inferior
BPDU arrives on the root port, all blocked interfaces become alternate paths to the root switch. If the
inferior BPDU arrives on the root port and there are no blocked interfaces, the switch assumesthat it has
lost connectivity to the root switch, causes the maximum aging time on the root port to expire, and
becomes the root switch according to normal spanning-tree rules.

If the switch has alternate paths to the root switch, it uses these alternate paths to send aroot link query
(RLQ) request. The switch sendsthe RLQ request on all alternate paths and waitsfor an RLQ reply from
other switches in the network.

If the switch discovers that it still has an alternate path to the root, it expires the maximum aging time
on theinterface that received the inferior BPDU. If all the alternate paths to the root switch indicate that
the switch has lost connectivity to the root switch, the switch expires the maximum aging time on the
interface that received the RLQ reply. If one or more alternate paths can still connect to the root switch,
the switch makes all interfaces on which it received an inferior BPDU its designated ports and moves
them from the blocking state (if they were in the blocking state), through the listening and learning
states, and into the forwarding state.

Figure 17-5 shows an example topology with no link failures. Switch A, the root switch, connects
directly to Switch B over link L1 and to Switch C over link L2. The Layer 2 interface on Switch C that
connects directly to Switch B isin the blocking state.

Figure 17-5 BackboneFast Example Before Indirect Link Failure
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If link L1 fails as shown in Figure 17-6, Switch C cannot detect this failure because it is not connected
directly tolink L 1. However, because Switch B isdirectly connected to the root switch over L1, it detects
the failure, electsitself the root, and begins sending BPDUs to Switch C, identifying itself as the root.
When Switch C receives the inferior BPDUs from Switch B, Switch C assumes that an indirect failure
has occurred. At that point, BackboneFast allows the blocked interface on Switch C to move
immediately to thelistening state without waiting for the maximum aging timefor theinterface to expire.
BackboneFast then transitions the Layer 2 interface on Switch Cto the forwarding state, providing apath
from Switch B to Switch A. Theroot-switch election takes approximately 30 seconds, twice the Forward
Delay timeif the default Forward Delay time of 15 secondsis set. Figure 17-6 shows how BackboneFast
reconfigures the topology to account for the failure of link L1.

Catalyst 2960 Switch Software Configuration Guide
m. 0oL-8603-04 |



| Chapter 17

Configuring Optional Spanning-Tree Features

Understanding Optional Spanning-Tree Features

Figure 17-6 BackboneFast Example After Indirect Link Failure
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If anew switch isintroduced into a shared-medium topology as shown in Figure 17-7, BackboneFast is
not activated because the inferior BPDUs did not come from the recognized designated switch

(Switch B). The new switch begins sending inferior BPDUs that indicate it is the root switch. However,
the other switches ignore these inferior BPDUSs, and the new switch learns that Switch B is the
designated switch to Switch A, the root switch.

Figure 17-7 Adding a Switch in a Shared-Medium Topology
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Understanding EtherChannel Guard

You can use EtherChannel guard to detect an EtherChannel misconfiguration between the switch and a
connected device. A misconfiguration can occur if the switch interfaces are configured in an
EtherChannel, but the interfaces on the other device are not. A misconfiguration can also occur if the
channel parameters are not the same at both ends of the EtherChannel. For EtherChannel configuration
guidelines, see the “EtherChannel Configuration Guidelines’ section on page 31-9.

If the switch detects a misconfiguration on the other device, EtherChannel guard places the switch
interfaces in the error-disabled state, and displays an error message.

You can enable this feature by using the spanning-tree etherchannel guard misconfig global
configuration command.
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Understanding Root Guard

A

The Layer 2 network of a service provider (SP) can include many connections to switches that are not
owned by the SP. In such atopology, the spanning tree can reconfigure itself and select a customer switch
as the root switch, as shown in Figure 17-8. You can avoid this situation by enabling root guard on SP
switch interfaces that connect to switches in your customer’s network. If spanning-tree cal culations
cause an interface in the customer network to be selected as the root port, root guard then places the
interfacein theroot-inconsistent (blocked) state to prevent the customer’s switch from becoming the root
switch or being in the path to the root.

If aswitch outside the SP network becomes the root switch, the interface is blocked (root-inconsistent
state), and spanning tree selects a new root switch. The customer’s switch does not become the root
switch and is not in the path to the root.

If the switch is operating in multiple spanning-tree (MST) mode, root guard forces the interface to be a
designated port. If aboundary port is blocked in an internal spanning-tree (1ST) instance because of root
guard, the interface also is blocked in all MST instances. A boundary port is an interface that connects
to aLAN, the designated switch of which is either an IEEE 802.1D switch or a switch with a different
MST region configuration.

Root guard enabled on an interface appliesto all the VLANsto which theinterface belongs. VLANs can
be grouped and mapped to an MST instance.

You can enable this feature by using the spanning-tree guard root interface configuration command.

Caution

Misuse of the root-guard feature can cause a loss of connectivity.

Figure 17-8 Root Guard in a Service-Provider Network
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Understanding Loop Guard

You can use loop guard to prevent alternate or root ports from becoming designated ports because of a
failure that leads to a unidirectional link. This feature is most effective when it is enabled on the entire
switched network. L oop guard prevents alternate and root ports from becoming designated ports, and
spanning tree does not send BPDUSs on root or alternate ports.

You can enable this feature by using the spanning-tree loopguard default global configuration
command.

When the switch is operating in PV ST+ or rapid-PV ST+ mode, loop guard prevents alternate and root
ports from becoming designated ports, and spanning tree does not send BPDUs on root or alternate ports.

When the switch is operating in MST mode, BPDUSs are not sent on nonboundary ports only if the
interface is blocked by loop guard in all MST instances. On a boundary port, loop guard blocks the
interface in all MST instances.

Configuring Optional Spanning-Tree Features

These sections contain this configuration information:
» Default Optional Spanning-Tree Configuration, page 17-9
- Optional Spanning-Tree Configuration Guidelines, page 17-10
» Enabling Port Fast, page 17-10 (optional)
» Enabling BPDU Guard, page 17-11 (optional)
- Enabling BPDU Filtering, page 17-12 (optional)
- Enabling UplinkFast for Use with Redundant Links, page 17-13 (optional)
« Enabling BackboneFast, page 17-13 (optional)
« Enabling EtherChannel Guard, page 17-14 (optional)
« Enabling Root Guard, page 17-15 (optional)
» Enabling Loop Guard, page 17-15 (optional)

Default Optional Spanning-Tree Configuration

Table 17-1 shows the default optional spanning-tree configuration.

Table 17-1 Default Optional Spanning-Tree Configuration

Feature Default Setting

Port Fast, BPDU filtering, BPDU guard Globally disabled (unless they are individually configured
per interface).

UplinkFast Globally disabled.

BackboneFast Globally disabled.

EtherChannel guard Globally enabled.

Root guard Disabled on all interfaces.

L oop guard Disabled on all interfaces.

Catalyst 2960 Switch Software Configuration Guide
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Optional Spanning-Tree Configuration Guidelines

You can configure PortFast, BPDU guard, BPDU filtering, EtherChannel guard, root guard, or loop
guard if your switch isrunning PV ST+, rapid PVST+, or MSTP.

You can configure the UplinkFast or the BackboneFast feature for rapid PV ST+ or for the MSTRP, but the
feature remains disabled (inactive) until you change the spanning-tree mode to PV ST+.

Enabling Port Fast

An interface with the Port Fast feature enabled is moved directly to the spanning-tree forwarding state
without waiting for the standard forward-time delay.

A

Caution  Use Port Fast only when connecting a single end station to an access or trunk port. Enabling this feature
on an interface connected to a switch or hub could prevent spanning tree from detecting and disabling
loops in your network, which could cause broadcast storms and address-learning problems.

If you enable the voice VLAN feature, the Port Fast feature is automatically enabled. When you disable
voice VLAN, the Port Fast feature is not automatically disabled. For more information, see Chapter 14,
“Configuring Voice VLAN.”

You can enable this feature if your switch is running PVST+, rapid PVST+, or MSTPR.
Beginning in privileged EXEC mode, follow these steps to enable Port Fast. This procedure is optional.

Command Purpose
Stepl  configureterminal Enter global configuration mode.
Step2 interfaceinterface-id Specify an interface to configure, and enter interface

configuration mode.

Step3  spanning-tree portfast [trunk] Enable Port Fast on an access port connected to a single
workstation or server. By specifying thetrunk keyword, you can
enable Port Fast on atrunk port.

Note  To enable Port Fast on trunk ports, you must use the
spanning-tree portfast trunk interface configuration
command. The spanning-tree portfast command will
not work on trunk ports.

A

Caution ~ Make sure that there are no loops in the network
between the trunk port and the workstation or server
before you enable Port Fast on a trunk port.

By default, Port Fast is disabled on all interfaces.

Step4  end Return to privileged EXEC mode.
Step5  show spanning-treeinterface interface-id Verify your entries.
portfast
Step6  copy running-config startup-config (Optional) Save your entries in the configuration file.
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You can use the spanning-tree portfast default global configuration command to globally enable the
Port Fast feature on all nontrunking ports.

To disable the Port Fast feature, use the spanning-tree portfast disable interface configuration
command.

Enabling BPDU Guard

A

When you globally enable BPDU guard on ports that are Port Fast-enabled (the ports are in a Port
Fast-operational state), spanning tree shuts down Port Fast-enabled ports that receive BPDUSs.

In avalid configuration, Port Fast-enabled ports do not receive BPDUs. Receiving a BPDU on a Port
Fast-enabled port means an invalid configuration, such as the connection of an unauthorized device, and
the BPDU guard feature puts the port in the error-disabled state. When this happens, the switch shuts
down the entire port on which the violation occurred.

To prevent the port from shutting down, you can use the err disable detect cause bpduguard shutdown
vlan global configuration command to shut down just the offending VLAN on the port where the
violation occurred.

The BPDU guard feature provides a secure response to invalid configurations because you must
manually put the port back in service. Use the BPDU guard feature in a service-provider network to
prevent an access port from participating in the spanning tree.

Caution  Configure Port Fast only on ports that connect to end stations; otherwise, an accidental topology loop
could cause a data packet loop and disrupt switch and network operation.
You also can use the spanning-tree bpduguard enable interface configuration command to enable
BPDU guard on any port without also enabling the Port Fast feature. When the port receivesaBPDU, it
isput it in the error-disabled state.
You can enable the BPDU guard feature if your switch is running PV ST+, rapid PVST+, or MSTP.
Beginning in privileged EXEC mode, follow these stepsto globally enablethe BPDU guard feature. This
procedure is optional.
Command Purpose
Stepl  configureterminal Enter global configuration mode.
Step2  spanning-tree portfast bpduguard default Globally enable BPDU guard.
By default, BPDU guard is disabled.
Step3  interfaceinterface-id Specify the interface connected to an end station, and enter
interface configuration mode.

Step4  spanning-tree portfast Enable the Port Fast feature.

Step5 end Return to privileged EXEC mode.

Step6  show running-config Verify your entries.

Step7  copy running-config startup-config (Optional) Save your entries in the configuration file.
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To disable BPDU guard, use the no spanning-tree portfast bpduguard default global configuration
command.

You can override the setting of the no spanning-tree portfast bpduguard default global configuration
command by using the spanning-tree bpduguard enable interface configuration command.

Enabling BPDU Filtering

Step 1
Step 2

Step 3

Step 4
Step 5
Step 6
Step 7

A

When you globally enable BPDU filtering on Port Fast-enabled interfaces, it prevents interfaces that are
in a Port Fast-operational state from sending or receiving BPDUSs. Theinterfaces still send afew BPDUs
at link-up before the switch beginsto filter outbound BPDUSs. You should globally enable BPDU filtering
on aswitch so that hosts connected to these interfaces do not receive BPDUs. If aBPDU isreceived on
a Port Fast-enabled interface, the interface loses its Port Fast-operational status, and BPDU filtering is
disabled.

Caution

A

Configure Port Fast only on interfaces that connect to end stations; otherwise, an accidental topology
loop could cause a data packet loop and disrupt switch and network operation.

You can also use the spanning-tree bpdufilter enable interface configuration command to enable
BPDU filtering on any interface without also enabling the Port Fast feature. This command prevents the
interface from sending or receiving BPDUSs.

Caution  Enabling BPDU filtering on an interface is the same as disabling spanning tree on it and can result in
spanning-tree loops.
You can enable the BPDU filtering feature if your switch is running PV ST+, rapid PV ST+, or MSTP.
Beginning in privileged EXEC mode, follow these steps to globally enable the BPDU filtering feature.
This procedure is optional.
Command Purpose
configure terminal Enter global configuration mode.

spanning-tree portfast bpdufilter default Globally enable BPDU filtering.

By default, BPDU filtering is disabled.

interface interface-id Specify the interface connected to an end station, and enter
interface configuration mode.

spanning-tree portfast Enable the Port Fast feature.

end Return to privileged EXEC mode.

show running-config Verify your entries.

copy running-config startup-config (Optional) Save your entries in the configuration file.

To disable BPDU filtering, use the no spanning-tree portfast bpdufilter default global configuration
command.

You can override the setting of the no spanning-tree portfast bpdufilter default global configuration
command by using the spanning-tree bpdufilter enable interface configuration command.
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Enabling UplinkFast for Use with Redundant Links

Step 1
Step 2

Step 3
Step 4
Step 5

UplinkFast cannot be enabled on VLANS that have been configured with a switch priority. To enable
UplinkFast on aVLAN with switch priority configured, first restore the switch priority onthe VLAN to
the default value by using the no spanning-tree vlan vlian-id priority global configuration command.

S
Note  When you enable UplinkFast, it affects all VLANSs on the switch. You cannot configure UplinkFast on
an individual VLAN.
You can configure the UplinkFast feature for rapid PV ST+ or for the MSTP, but the feature remains
disabled (inactive) until you change the spanning-tree mode to PV ST+.
Beginning in privileged EXEC mode, follow these steps to enable UplinkFast. This procedure is
optional.
Command Purpose
configure terminal Enter global configuration mode.

spanning-tree uplinkfast [max-update-rate |Enable UplinkFast.

pkts-per-second]

(Optional) For pkts-per-second, the rangeis 0 to 32000 packets per
second; the default is 150.

If you set the rate to O, station-learning frames are not generated,
and the spanning-tree topology converges more slowly after aloss
of connectivity.

end Return to privileged EXEC mode.
show spanning-tree summary Verify your entries.
copy running-config startup-config (Optional) Save your entries in the configuration file.

When UplinkFast is enabled, the switch priority of all VLANSs s set to 49152. If you change the path
cost to avalue less than 3000 and you enable UplinkFast or UplinkFast is already enabled, the path cost
of al interfaces and VLAN trunksis increased by 3000 (if you change the path cost to 3000 or above,
the path cost is not altered). The changes to the switch priority and the path cost reduce the chance that
a switch will become the root switch.

When UplinkFast is disabled, the switch priorities of all VLANs and path costs of all interfaces are set
to default values if you did not modify them from their defaults.

To return the update packet rate to the default setting, use the no spanning-tree uplinkfast
max-update-rate global configuration command. To disable UplinkFast, use the no spanning-tree
uplinkfast command.

Enabling BackboneFast

~

Note

You can enable BackboneFast to detect indirect link failures and to start the spanning-tree
reconfiguration sooner.

If you use BackboneFast, you must enable it on all switches in the network. BackboneFast is not
supported on Token Ring VLANS. This feature is supported for use with third-party switches.
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Step 1
Step 2
Step 3
Step 4
Step 5

You can configure the BackboneFast feature for rapid PV ST+ or for the MSTP, but the feature remains
disabled (inactive) until you change the spanning-tree mode to PV ST+.

Beginning in privileged EXEC mode, follow these steps to enable BackboneFast. This procedure is
optional.

Command Purpose

configure terminal Enter global configuration mode.

spanning-tree backbonefast Enable BackboneFast.

end Return to privileged EXEC mode.

show spanning-tree summary Verify your entries.

copy running-config startup-config (Optional) Save your entries in the configuration file.

To disable the BackboneFast feature, use the no spanning-tree backbonefast global configuration
command.

Enabling EtherChannel Guard

Step 1
Step 2

Step 3
Step 4
Step 5

You can enable EtherChannel guard to detect an EtherChannel misconfiguration if your switch is
running PV ST+, rapid PVST+, or MSTP.

Beginning in privileged EXEC mode, follow these steps to enable EtherChannel guard. This procedure
is optional.

Command Purpose

configure terminal Enter global configuration mode.

spanning-tree etherchannel guard Enable EtherChannel guard.

misconfig

end Return to privileged EXEC mode.

show spanning-tree summary Verify your entries.

copy running-config startup-config (Optional) Save your entries in the configuration file.

To disable the EtherChannel guard feature, use the no spanning-tree etherchannel guard misconfig
global configuration command.

You can use the show interfaces status err-disabled privileged EXEC command to show which switch
ports are disabled because of an EtherChannel misconfiguration. On the remote device, you can enter
the show etherchannel summary privileged EXEC command to verify the EtherChannel configuration.

After the configuration is corrected, enter the shutdown and no shutdown interface configuration
commands on the port-channel interfaces that were misconfigured.
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Enabling Root Guard

Root guard enabled on an interface applies to all the VLANS to which the interface belongs. Do not
enable the root guard on interfaces to be used by the UplinkFast feature. With UplinkFast, the backup
interfaces (in the blocked state) replace the root port in the case of afailure. However, if root guard is
also enabled, all the backup interfaces used by the UplinkFast feature are placed in the root-inconsistent
state (blocked) and are prevented from reaching the forwarding state.

N
Wt:a You cannot enable both root guard and loop guard at the same time.
You can enable this feature if your switch is running PV ST+, rapid PV ST+, or MSTP.
Beginning in privileged EXEC mode, follow these steps to enable root guard on an interface. This
procedure is optional.
Command Purpose
Stepl  configureterminal Enter global configuration mode.
Step2 interfaceinterface-id Specify an interface to configure, and enter interface configuration mode.
Step3  spanning-tree guard root Enable root guard on the interface.
By default, root guard is disabled on all interfaces.
Step4  end Return to privileged EXEC mode.
Step5  show running-config Verify your entries.
Step6  copy running-config startup-config |(Optional) Save your entriesin the configuration file.

To disable root guard, use the no spanning-tree guard interface configuration command.

Enabling Loop Guard

Note

You can use loop guard to prevent alternate or root ports from becoming designated ports because of a
failurethat leadsto aunidirectional link. Thisfeatureis most effective whenit is configured on the entire
switched network. Loop guard operates only on interfaces that are considered point-to-point by the
spanning tree.

You cannot enable both loop guard and root guard at the same time.

You can enable this feature if your switch isrunning PV ST+, rapid PVST+, or MSTP.
Beginning in privileged EXEC mode, follow these steps to enable loop guard. This procedureisoptional.

Command

Purpose

Stepl  show spanning-tree active Verify which interfaces are alternate or root ports.

or

show spanning-tree mst

Step2  configureterminal Enter global configuration mode.

[ 0L-8603-04
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Command Purpose
Step3  spanning-tree loopguard default Enable loop guard.
By default, loop guard is disabled.
Step4  end Return to privileged EXEC mode.
Step5  show running-config Verify your entries.
Step6  copy running-config startup-config (Optional) Save your entries in the configuration file.

To globally disable loop guard, use the no spanning-tree loopguard default global configuration
command. You can override the setting of the no spanning-treeloopguard default global configuration
command by using the spanning-tree guard loop interface configuration command.

Displaying the Spanning-Tree Status

To display the spanning-tree status, use one or more of the privileged EXEC commandsin Table 17-2:

Table 17-2 Commands for Displaying the Spanning-Tree Status

Command Purpose

show spanning-tree active Displays spanning-tree information on active interfaces only.

show spanning-tree detail Displays a detailed summary of interface information.

show spanning-tree inter face interface-id Displays spanning-tree information for the specified interface.

show spanning-tree mst interface interface-id  |Displays MST information for the specified interface.

show spanning-tree summary [totals] Displays a summary of interface states or displays the total lines of the
spanning-tree state section.

You can clear spanning-tree counters by using the clear spanning-tree [interface interface-id]
privileged EXEC command.

For information about other keywords for the show spanning-tree privileged EXEC command, see the
command reference for this release.

Catalyst 2960 Switch Software Configuration Guide
m. 0oL-8603-04 |



	Configuring Optional Spanning-Tree Features
	Understanding Optional Spanning-Tree Features
	Understanding Port Fast
	Understanding BPDU Guard
	Understanding BPDU Filtering
	Understanding UplinkFast
	Understanding BackboneFast
	Understanding EtherChannel Guard
	Understanding Root Guard
	Understanding Loop Guard

	Configuring Optional Spanning-Tree Features
	Default Optional Spanning-Tree Configuration
	Optional Spanning-Tree Configuration Guidelines
	Enabling Port Fast
	Enabling BPDU Guard
	Enabling BPDU Filtering
	Enabling UplinkFast for Use with Redundant Links
	Enabling BackboneFast
	Enabling EtherChannel Guard
	Enabling Root Guard
	Enabling Loop Guard

	Displaying the Spanning-Tree Status



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


