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a switching loop. The method comprises the following steps:
a network equipment in the switching loop determines cur-
rent link costs of all links connected with the network equip-
ment, wherein the network equipment determines the current
link costs of the links according to initial link costs and link
adjustment parameters of the links (S201); then the network
equipment acquires the current link costs ofall the links in the
switching loop, and determines a main link of the switching
loop, wherein the current link cost of the main link is less than
or equal to a preset link cost (S203). The disclosure also
provides a network equipment. With the solution of the dis-
closure, the link actually having an optimal link cost can be
determined as the main link according to the current link cost,
thus the problem in the related art that the transmission effi-
ciency of the whole network is influenced by reason of deter-
mining the link having a worse current link cost as the main
link is avoided, and the transmission efficiency and reliability
of the main link and the whole network are improved.
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1
METHOD FOR DYNAMICALLY ADJUSTING
SWITCHING LOOP AND NETWORK
EQUIPMENT

TECHNICAL FIELD

The disclosure relates to the field of communications, and
in particular to a method for dynamically adjusting a switch-
ing loop and a network equipment.

BACKGROUND

At present, a convergence network mainly consists of data
convergence switches. However, it is easy to generate a
layer-2 switching loop in the convergence network when the
data convergence switches are used at present. For example,
FIG. 1 shows a switching loop generated by three data con-
vergence switches in a convergence network.

In order to solve the problem of layer-2 switching loop in
the convergence network, network redundant links are
selected and blocked mainly according to parameters like link
costs of links, through layer-2 protocols such as Spanning
Tree Protocol (STP) and Ethernet Automatic Protection
Switching (EAPS), so that the links are disconnected.

After the links are disconnected by the above way, the
disconnected links are still connected physically. The discon-
nected links cannot transmit service data but still can transmit
protocol messages.

In existing protocols, link cost is determined by the trans-
mission efficiency of the link, while the transmission effi-
ciency of the link is only determined by the type of the link.
Common link types mainly include optic fibre transmission
and cable transmission; once a convergence network is estab-
lished, the type of the link between every two data conver-
gence switches is fixed; once the type of the link is fixed, the
initial transmission efficiency of the link can be determined;
and once the initial transmission efficiency of'the link is fixed,
the link cost of the link can be determined. Generally, the
transmission efficiency ofa link is in inverse proportion to the
link cost of the link, for example, for a link with the initial
transmission efficiency of 10M, the initial link cost of the link
is 2000000; for a link with the initial transmission efficiency
of 100M, the initial link cost of the link is 200000; for a link
with the initial transmission efficiency of 1000M, the initial
link cost of the link is 20000.

In order to solve the problem of layer-2 switching loop in
the convergence network, generally layer-2 protocols such as
STP and EAPS can be adopted to disconnect the link having
a worse initial link cost (that is, the link with a lower initial
transmission efficiency) in the switching loop according to
the initial link cost of the link, so as to select the link having
the minimum initial link cost (that is, the link with a higher
initial transmission efficiency) in the switching loop as the
main link.

However, in the above scheme of redundant link blocking
(disconnecting), when a switching loop is selected, only the
link type (that is, the corresponding initial link cost) of the
link, rather than the dynamic change of the link cost of the link
is taken into account, therefore, the link with a smaller initial
link cost but actually having a low transmission efficiency
may probably be selected as the main link, and other links
with a relatively bigger initial link cost but actually having a
better transmission efficiency are disconnected and in a
blocked state, thus affecting the efficiency and reliability of
service transmission in the convergence network.

Similarly, in other layers in the switching loop, similar
problems may also appear.
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2

In view of the problem in related art that the transmission
efficiency and reliability of the convergence network are
impacted by reason of determining the link actually having a
worse link cost as the main link when a switching loop is
blocked, no effective solution has been proposed so far.

SUMMARY

In view of the problem in related art that the transmission
efficiency and reliability of the convergence network are
affected by reason of determining the link actually having a
worse link cost as the main link when a switching loop is
blocked, the disclosure provides a method for dynamically
adjusting a switching loop and a convergence access equip-
ment, which can avoid the problem in the related art that the
transmission efficiency and reliability of the network are
affected due to the actual worse link cost of the main link, and
can ensure the transmission efficiency of the main link.

The technical solutions of the disclosure are realized as
follows.

The disclosure provides a method for dynamically adjust-
ing a switching loop, which includes:

determining, by a network equipment in the switching
loop, current link costs of all links connected with the net-
work equipment, wherein the network equipment determines
the current link costs of the links according to initial link costs
and link adjustment parameters of the links;

acquiring, by the network equipment, the current link costs
of'all the links in the switching loop, and determining a main
link of the switching loop, wherein the current link cost of the
main link is less than or equal to a preset link cost.

In the above solution, determining a main link of the
switching loop may include: preferentially determining the
link having the minimum current link cost in the switching
loop as the main link of the switching loop.

In the above solution, the link adjustment parameter may
include one of the following: packet loss rate of a link, frame
error rate of a link.

In the above solution, determining, by the network equip-
ment, the current link costs of the links according to the initial
link costs and link adjustment parameters of the links may
include: A'=A/(1-V), where A' represents the current link
cost of the link, A represents the initial link cost of the link, V
represents the link adjustment parameter of the link, O=V<I.

In the above solution, when the link adjustment parameter
is the packet loss rate of the link, the packet loss rate V may be
calculated based on the following formula: V=(P-Q)/P,
where P represents the number of messages sent to the net-
work equipment by another network equipment which is
connected with the network equipment through the link, Q
represents the number of messages received by the network
equipment from the another network equipment.

In the above solution, the network equipment may obtain
the number of messages sent/received, through an Operation,
Administration and Maintenance (OAM) protocol.

In the above solution, when the link adjustment parameter
is the frame error rate of the link, the frame error rate V may
be calculated based on the following formula: V=S/(S+D),
where S represents the number of bad frames received by the
network equipment from another network equipment through
the link within a period of time, D represents the number of
good frames received by the network equipment from the
another network equipment through the link within the period
of time.
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In the above solution, the method may further include:
preferentially determining the link having the maximum cur-
rent link cost in the switching loop as the link needing to be
blocked.

The disclosure also provides a network equipment, which
includes: a first determination module and a second determi-
nation module, wherein

the first determination module is configured to determine
current link costs of all links connected with the network
equipment, wherein the network equipment determines the
current link costs of the links according to initial link costs
and link adjustment parameters of the links; and

the second determination module is configured to acquire
the current link costs of all the links in a switching loop in
which the network equipment is located, and to determine a
main link of the switching loop, wherein the current link cost
of the main link is less than or equal to a preset link cost.

In the above solution, the first determination module may
determine the current link costs of the links according to the
following formula: A'=A/(1-V), where A' represents the cur-
rent link cost of the link, A represents initial link cost of the
link, V represents the link adjustment parameter of the link,
0=v<l.

In the above solution, the second determination module
may be specifically configured to preferentially determine the
link having the minimum current link cost in the switching
loop as the main link of the switching loop, and to preferen-
tially determine the link having the maximum current link
cost in the switching loop as the link needing to be blocked.

With the above technical solution of the disclosure, by
reference to the current link cost which can accurately reflect
the actual condition of a link, the link actually having an
optimal link cost can be determined as the main link accord-
ing to the current link cost, thus the problem in the related art
that the transmission efficiency of the whole network is influ-
enced by reason of determining the link having a worse cur-
rent link cost as the main link is avoided, the adjustment on
the switching loop can be optimized reasonably, and the
transmission efficiency and reliability of the main link and the
whole network are improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a diagram of a convergence loop network
according to the related art;

FIG. 2 shows a flowchart of a method for adjusting a
switching loop according to an embodiment of the disclosure;

FIG. 3 shows a diagram of a convergence loop network
according to an embodiment of the disclosure;

FIG. 4 shows a flowchart of adjusting a loop network path
through an STP in the method for adjusting the switching loop
according to an embodiment of the disclosure;

FIG. 5 shows a flowchart of adjusting a loop network path
through an EAPS protocol in the method for adjusting the
switching loop according to an embodiment of the disclosure;
and

FIG. 6 shows a block diagram of a convergence access
equipment according to an embodiment of the disclosure.

DETAILED DESCRIPTION

In view of the problem in the related art that the transmis-
sion efficiency and reliability of the convergence network are
affected by reason of determining the link actually having a
low transmission efficiency (that is, having a worse link cost)
as the main link when a switching loop is blocked, the
embodiment of the disclosure provides a solution for adjust-
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4

ing a switching loop, which can dynamically adjust the
switching loop network path of each layer (such as conver-
gence layer) in the switching loop, so that the network equip-
ment in the link can determine the link actually having an
optimal link cost as the main link according to the current link
cost, thus the problem in the related art that the whole trans-
mission efficiency of the network is influenced by reason of
determining the link having a worse current link cost as the
main link is avoided, the adjustment on the switching loop can
be optimized reasonably, and the transmission efficiency and
reliability of the main link and the whole network are
improved.

The disclosure is described below in detail in conjunction
with accompanying drawings.

FIG. 2 shows a flowchart of a method for adjusting a
switching loop according to an embodiment of the disclosure;
as shown in FIG. 1, the method includes the following steps:

Step 201: a network equipment in the switching loop deter-
mines current link costs of all links connected with the net-
work equipment, wherein the network equipment determines
the current link costs (which can be specific numerical values)
of'the links according to the initial link costs and link adjust-
ment parameters of the links.

Step 203: the network equipment acquires the current link
costs of all the links in the switching loop, and determines a
main link of the switching loop, wherein the current link cost
of'the main link is less than or equal to a preset link cost, that
is, the link with the current link cost superior to the preset link
costinthe switching loop is determined as the main link of the
switching loop.

Compared with the solution in the related art that the main
link is determined according to the initial link cost, the above
process refers to the current link cost which can accurately
reflect the actual condition of the link when determining the
main link, thus the link actually having an optimal link cost
can be determined as the main link according to the current
link cost, the problem in the related art that the whole trans-
mission efficiency of the network is influenced by reason of
determining the link having a worse current link cost as the
main link is avoided, the adjustment on the switching loop can
be optimized reasonably, and the transmission efficiency and
reliability of the main link and the whole network are
improved.

In the switching loop, a link can interconnect two network
equipments; when the current link cost of a link is deter-
mined, the network equipment at any end of the link can
determine the current link cost of the link. Moreover, the
current link cost of the link can also be determined by the two
network equipments at both two ends of the link as required,
then averaging, weighing or other processing is performed on
the results obtained by the two network equipments, and the
final obtained result is taken as the current link cost of the link.

Moreover, in order to ensure the transmission efficiency of
the main link, the link having the minimum current link cost
in the switching loop can be preferentially determined as the
main link of the switching loop.

The process that the network equipment determines the
current link cost of a link connected with the network equip-
ment is described below in detail.

Optionally, when the current link cost of a link is deter-
mined, the link adjustment parameter referred to can be the
packet loss rate of the link or the frame error rate of the link.

Moreover, the network equipment can determine the cur-
rent link cost of a link according to the following formula:

A'=4/(1-V),















