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Description

FIELD OF TECHNOLOGY

[0001] The present invention relates to network com-
munications technologies, and in particular, to a method,
for realizing disaster tolerance backup.

BACKGROUND

[0002] To avoid service interruption, some key service
processing devices in a network have backup devices.
In addition, to meet a reliability requirement of the net-
work, the backup devices usually need to be deployed
remotely. Therefore, in the network, a disaster tolerance
solution for the devices deployed remotely is required.
[0003] Currently, a dual-host disaster tolerance tech-
nology may adopt a virtual route redundancy protocol
(Virtual Route Redundancy Protocol, VRRP) solution, in
which a virtual router needs to be created in the network,
and the virtual router is composed of an active router and
several standby routers. Both the active router and the
standby routers need to receive an address resolution
protocol (Address Resolution Protocol, ARP) request
packet sent by a host, and then, the active router makes
a response. In this solution, the active router and the
standby routers are required to be located in a same layer
2 switching network. However, the devices deployed re-
motely usually interwork in a layer 3 switching network
and a remote layer 2 switching network is difficult to be
provided, so the VRRP solution is not suitable for remote
disaster tolerance. In addition, for the remote disaster
tolerance, a manner of configuring different IP addresses
for an active device and standby devices can be adopted.
This manner needs to configure, on a host, IP addresses
corresponding to the active device and the standby de-
vices, and after the active device is abnormal, an IP ad-
dress of a standby device is automatically switched to
and used. Therefore, this solution has a capacity require-
ment for the device, and after the IP address is changed,
a connection needs to be reestablished, which may
cause service interruption.
[0004] The Document US 2007/104198 A1 discloses
A high availability network mechanism where a primary
node and at least one secondary node utilizing Virtual
Router Redundancy Protocol ("VRRP") compatible re-
dundancy systems.
[0005] The Document XP002998927, Page 1-22 dis-
closes a VRRP network working group request for com-
ments, published on 20040401.

SUMMARY

[0006] Aspects of the present invention provide a
method, a device, and a system for realizing disaster
tolerance backup, which can realize remote disaster tol-
erance backup. The subject matter of the invention is
defined by the appended claims. Further aspects are de-

scribed in the following for supporting the understanding
of the invention.
[0007] An embodiment of the present invention pro-
vides a method for realizing disaster tolerance backup,
including:

determining a current state of a device with an active-
standby function, where the current state includes
an active state or a standby state; and
after it is determined that the current state is the ac-
tive state, advertising reachable route information to
a connected routing device, where the device with
the active-standby function and a device of which a
current state is the standby state have a same IP
address, the reachable route information includes
route information relevant to the IP address, so that
the IP address is reachable through a route, and the
device with the active-standby function and the de-
vice of which the current state is the standby state
are backup devices for each other.

[0008] An aspect of the present invention provides a
device for realizing disaster tolerance backup, including:

a determining module, configured to determine a cur-
rent state of the device for realizing disaster toler-
ance backup, where the current state includes an
active state or a standby state; and
an advertising module, configured to: after it is de-
termined that the current state is the active state,
advertise reachable route information to a connected
routing device, where the device for realizing disas-
ter tolerance backup and a device of which a current
state is the standby state have a same IP address,
the reachable route information includes route infor-
mation relevant to the IP address, so that the IP ad-
dress is reachable through a route, and the device
for realizing disaster tolerance backup and the de-
vice of which the current state is the standby state
are backup devices for each other.

[0009] An aspect of the present invention provides a
system for realizing disaster tolerance backup, including:

an active device that has a same IP address as a
standby device having a backup relationship with the
active device, and a first routing device connected
to the active device,
where
the active device is configured to advertise reachable
route information to the first routing device, where
the reachable route information includes route infor-
mation relevant to the IP address, so that the IP ad-
dress is reachable through a route; and
the first routing device is configured to: after receiv-
ing the reachable route information, send a received
packet to the active device through a path between
the first routing device and the active device.
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[0010] It can be known from the technical solutions
above, in the embodiments of the present invention,
reachable route information is advertised to a routing de-
vice through an active state device, the reachable route
information is information indicating a packet transmis-
sion path, so a bearer network including the routing de-
vice is enabled to send a packet to the active state device
according to the reachable route information, rather than
sending the packet to a standby state device incapable
of processing the packet, thereby realizing backup dis-
aster tolerance. In this solution, the active state device
advertises the reachable route information actively, and
it is not required that the active device makes an ARP
response after the active device and the standby device
receive the ARP request, and the reachable route infor-
mation is advertised by using a layer 3 protocol message,
so that it is not limited that the active device and the stand-
by device are located in a same layer 2 switching network
in the embodiments of the present invention, thereby
avoiding the limitation caused by a VRRR solution, and
realizing remote disaster tolerance. In addition, the active
device and the standby device in the embodiment of the
present invention have the same IP address, so that a
problem such as a high capacity requirement for the de-
vice and service interruption due to different IP addresses
can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces accompanying drawings for de-
scribing the embodiments. Apparently, the accompany-
ing drawings in the following description show some em-
bodiments of the present invention, and persons of ordi-
nary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.

FIG. 1 is a schematic flow chart of an embodiment
of a method for realizing disaster tolerance backup
according to the present invention;
FIG. 2 is a schematic structural diagram of a system
corresponding to FIG. 1;
FIG. 3 is a schematic flow chart of another embodi-
ment of a method for realizing disaster tolerance
backup according to the present invention;
FIG. 4 is a schematic structural diagram of a system
corresponding to FIG. 3;
FIG. 5 is a schematic flow chart of another embodi-
ment of a method for realizing disaster tolerance
backup according to the present invention;
FIG. 6 is a schematic structural diagram of a system
corresponding to FIG. 5;
FIG. 7 is a schematic flow chart of another embodi-
ment of a method for realizing disaster tolerance
backup according to the present invention;
FIG. 8 is a schematic structural diagram of a system
corresponding to FIG. 7;

FIG. 9A and FIG. 9B are a schematic flow chart of
determining an active-standby state according to an
embodiment of the present invention;
FIG. 10 is a schematic flow chart of switching an
active device to a standby device according to an
embodiment of the present invention;
FIG. 11 is a schematic flow chart of switching a stand-
by device to an active device according to an em-
bodiment of the present invention;
FIG. 12 is a schematic structural diagram of a device
for realizing disaster tolerance backup according to
the present invention; and
FIG. 13 is a schematic structural diagram of a system
for realizing disaster tolerance backup according to
the present invention.

DETAILED DESCRIPTION

[0012] To make objectives, technical solutions, and
advantages of embodiments of the present invention
more comprehensible, the following clearly and com-
pletely describes the technical solutions in the embodi-
ments of the present invention with reference to the ac-
companying drawings in the embodiments of the present
invention. Apparently, the described embodiments are
merely a part rather than all of the embodiments of the
present invention. All other embodiments obtained by
persons of ordinary skill in the art based on the embod-
iments of the present invention without creative efforts
shall fall within the protection scope of the present inven-
tion.
[0013] FIG. 1 is a schematic flow chart of an embodi-
ment of a method for realizing disaster tolerance backup
according to the present invention; FIG. 2 is a schematic
structural diagram of a system corresponding to FIG. 1.
Referring to FIG. 1, this embodiment includes:
Step 11: A device with an active-standby function deter-
mines a current state of the device with the active-stand-
by function, where the current state includes an active
state or a standby state.
[0014] Referring to FIG. 2, it is supposed that device
A communicates with device B through an IP bearer net-
work and device B includes devices having a backup
relationship. And any of the devices having the backup
relationship in device B has the active-standby function,
that is, the device is in the active state under a certain
situation, and is in the standby state under another situ-
ation. After a condition is determined, one of the devices
that have the active-standby function and are included
in the device B is in the active state, and others are in
the standby state. A case where device B includes two
devices having the active-standby function is taken for
example. Under a same condition, one is in the active
state and the other is in the standby state; as shown in
FIG. 2, the device in the active state can be called an
active device, and the device in the standby state is called
a standby device. One of the devices having the backup
relationship is the device with the active-standby func-
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tion. For example, device B includes a first device and a
second device, where the first device and the second
device all have an active-standby state. Under a certain
condition, for example, during default configuration, the
first device is the active device, the second device is the
standby device; while under another condition, for exam-
ple, a failure occurs when the first device acts as the
active device, the first device is switched to the standby
device, and the second device is switched to the active
device. The first device or the second device is the device
with the active-standby function. If the current state is the
active state, the device acts as the active device; if the
current state is the standby state, the device acts as the
standby device.
[0015] The current state may be determined according
to the default configuration, and can also be determined
according to a heartbeat packet transmitted between the
active device and the standby device. In addition, active-
standby switching can also be realized according to the
heartbeat packet. Referring to FIG. 2, a heartbeat line
may be included between the active device and the
standby device, and the heartbeat line is used for trans-
mitting the heartbeat packet. Specifically, the heartbeat
line may be a transport control protocol (Transport Con-
trol Protocol, TCP) connection or user datagram protocol
(User Datagram Protocol, UDP) connection. In addition,
the active device may transmit backup data such as cur-
rent service information or terminal information to the
standby device. Therefore, a backup line may also exist
between the active device and the standby device, and
the backup line is used for transmitting the backup data.
Specifically, the backup line may be a TCP connection
or a UDP connection.
[0016] For details of active-standby state determina-
tion and active-standby switching, reference may be
made to the following embodiment.
[0017] Step 12: After it is determined that the current
state is the active state, the device with the active-stand-
by function advertises reachable route information to a
connected routing device, where the device with the ac-
tive-standby function and a device of which a current
state is the standby state have a same IP address, the
reachable route information includes route information
relevant to the IP address, so that the IP address is reach-
able through a route, and the device with the active-
standby function and the device of which the current state
is the standby state are backup devices for each other.
[0018] The routing device may include a router and a
layer 3 switch, specifically, the router may also be an
access router (Access Router, AR). Referring to FIG. 2,
a case where the routing device is an AR is taken for
example in the embodiment of the present invention. It
is supposed that an AR connected to the active device
is a first AR (AR1), and an AR connected to the standby
device is a second AR (AR2).
[0019] The reachable route information indicates that
a corresponding path is reachable, which may make the
IP bearer network route the packet to the device that

advertises the reachable route information. Therefore,
after receiving the reachable route information, the rout-
ing device may send the packet to the active device ac-
cording to the reachable route information.
[0020] Referring to FIG. 2, the advertising reachable
route information may be advertising route reachable in-
formation, for example, an external border gateway pro-
tocol (External Border Gateway Protocol, eBGP) is used
for advertising the route reachable information. The ad-
vertising reachable route information may also be vali-
dating a static route to the connected routing device, so
that the route to the connected routing device can be in
use, for example, a bidirectional forwarding detection (Bi-
directional Forwarding Detection, BFD) session is acti-
vated, where the BFD session is bound with the static
route between the device with the active-standby function
and the routing device, and due to the binding of the
device with the active-standby function and the routing
device, after the BFD session is activated, the bound
static route is validated. And the advertising reachable
route information may also be sending first route priority
information to the connected routing device, where a pri-
ority corresponding to the first route priority information
is higher than a priority corresponding to second route
priority information, and the second route priority infor-
mation is advertised by the device in the standby state.
In this case, the routing device routes the packet to a
device corresponding to a route with a higher priority ac-
cording to a route priority.
[0021] The foregoing active device and standby device
may have the same IP address, for example, referring to
FIG. 2, the same IP address is IP1, and the reachable
route information is route information for IP1. In this case,
only one IP address needs to be configured on device
A, that is, the service address IP1 is configured.
[0022] Further, when the device with the active-stand-
by function determines that the current state is the stand-
by state, the method further includes: advertising route
unreachable information to the connected route or not
advertising route information; or invalidating the static
route to the connected routing device, so that the route
to the connected routing device cannot be used, for ex-
ample, deactivating the BFD session between the device
with the active-standby function and the connected rout-
ing device; or sending the second route priority informa-
tion to the connected routing device, where the priority
corresponding to the second route priority information is
lower than the priority corresponding to the first route
priority information. The first route priority information is
advertised by the device in the active state. For example,
referring to FIG. 2, the standby device advertises the
route unreachable information.
[0023] In addition, the route information relevant to the
IP address may include: the route information including
the IP address, or the route information including network
section information of a network section to which the IP
address belongs. That is, the reachable route information
may include the foregoing IP address, and may also in-
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clude the information relevant to the IP address, such as
the network section information, so that the IP address
is reachable through a route.
[0024] The foregoing backup devices for each other
may be service data backups for each other or configu-
ration information backups for each other. For example,
the backup devices for each other save to-be-backed-up
data, where the to-be-backed-up data includes at least
one of the following items: service data, configuration
information, registration information, and call informa-
tion.
[0025] In this embodiment, the device with the active-
standby function advertises the reachable route informa-
tion to notify the bearer network of performing routing
correspondingly, and an ARP response does not need
to be sent to a host to determine a corresponding route.
Therefore, this embodiment does not limit that the active
device and the standby device are located in a same
layer 2 switching network. This embodiment can be im-
plemented in a remote disaster tolerance solution. That
is, the active device and the standby device in this em-
bodiment may be deployed in different layer 2 switching
networks as long as the active device and the standby
device interwork at layer 3. In addition, the active device
and the standby device in this embodiment have the
same IP address, which can avoid a problem such as a
high capacity requirement for the device and service in-
terruption due to the different IP addresses. The forego-
ing layer 2 switching network is a layer 2 switching net-
work in a data communications field, a same layer 2
switching network may be a same broadcast domain.
[0026] A case of advertising the route information by
using a dynamic routing protocol, a static routing proto-
col, or a routing priority is described in the following.
[0027] FIG. 3 is a schematic flow chart of another em-
bodiment of a method for realizing disaster tolerance
backup according to the present invention. In this em-
bodiment, an external dynamic routing protocol is taken
for example.
[0028] FIG. 4 is a schematic structural diagram of a
system corresponding to FIG. 3. Referring to FIG. 4, in
this embodiment, a case where a device with an active-
standby function acts as a session border controller (Ses-
sion Border Controller, SBC) is taken for example. The
active device and standby device are an active SBC and
a standby SBC respectively. The active SBC and the
standby SBC have a same IP address on a same network
side, for example, the active SBC and the standby SBC
communicate with a terminal accessed through an ac-
cess side bearer network by using IP1; the active SBC
and the standby SBC communicate with a softswitch de-
vice accessed through a core side bearer network by
using IP2. In this embodiment, a case where an SBC has
different IP addresses on an access side and a core side
is taken for example, and the SBC may also have a same
IP address on the access side and the core side. The
access side bearer network includes a first AR (AR1)
connected to the active SBC and a second AR (AR2)

connected to the standby SBC, and the core side bearer
network includes a third AR (AR3) connected to the active
SBC and a fourth AR (AR4) connected to the standby
SBC. In this embodiment, the active SBC advertises
route reachable information to ARs connected to the ac-
tive SBC, and the standby SBC advertises route unreach-
able information to ARs connected to the standby SBC.
[0029] Referring to FIG. 3, this embodiment includes:
Step 31: The active SBC advertises the route reachable
information to the first AR and the third AR.
[0030] The active SBC may use the dynamic routing
protocol to advertise the route reachable information. For
example, when using eBGP, the active SBC may send
a first eBGP message to the first AR and the third AR,
where the first eBGP message includes route indication
information indicating that IP1 is reachable.
[0031] Step 32: The standby SBC advertises the route
unreachable information to the second AR and the fourth
AR.
[0032] The standby SBC may use the dynamic routing
protocol to advertise the route unreachable information.
For example, when using eBGP, the standby SBC may
send a second eBGP message to the second AR and
the fourth AR, where the second eBGP message in-
cludes route indication information indicating that IP2 is
unreachable.
[0033] Definitely, the dynamic routing protocol used by
the active SBC and the standby SBC is not limited to
eBGP. The dynamic routing protocol may also be other
dynamic routing protocols, such as OSPF and RIP.
[0034] In addition, step 31 and step 32 have no se-
quence limitation relationship.
[0035] Step 33: An AR routes a received packet to an
active device according to received routing information.
[0036] For example, when the first AR receive the route
reachable information, the first AR may determine that a
route to a device connected to the first AR can be used;
and then, the first AR routes a packet, received from the
terminal, to the device connected to the first AR. The
device connected to the first AR is the active SBC. When
the second AR receives the route unreachable informa-
tion, the second AR may determine that a route to a de-
vice connected to the second AR cannot be used, that
is a route between the second AR and the standby SBC
cannot be used. In this case, after receiving a packet sent
by the terminal, the second AR may perform dynamic
routing inside the bearer network, and the packet is sent
to the active SBC from the second AR through the first
AR. The core network side may also adopt a similar
processing procedure, for example, when the third AR
receive the route reachable information, the third AR may
determine that a corresponding routing path can be used,
and then, a packet sent by the softswitch device is sent
to the active SBC through a path between the third AR
and the active SBC; when the fourth AR receives the
route unreachable information, the fourth AR may deter-
mine that a path between the fourth AR and the standby
SBC cannot be used, and then, by adopting dynamic
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routing inside the bearer network, a packet that is re-
ceived by the fourth AR and sent by the softswitch device
may be sent to the active SBC through the third AR.
[0037] In addition, the active device and the standby
device may be switched, for example, after a failure oc-
curs on the active SBC, an eBGP TCP connection be-
tween the active deice and the first AR is broken, the first
AR automatically deletes a route ofIP 1 of the active SBC.
At the same time, the standby SBC may sense, through
a heartbeat packet, that a failure occurs on the active
SBC, upgrades itself to an active device, establishes a
eBGP TCP connection with the second AR, and adver-
tises IP1 route reachability externally, so that data sent
by the access side is routed to the new active SBC again,
where the new active SBC is obtained by upgrading the
original standby SBC. On the core network side, a similar
processing procedure may also be adopted. The active
SBC and the standby SBC have the same IP address,
so during the active-standby switching, the IP address is
not changed, a connection does not need to be estab-
lished with a new IP address, so that the terminal does
not sense the switching, thereby avoiding service inter-
ruption. For the to-be-backed-up data, it may be that the
active SBC sends the to-be-backed-up data to the stand-
by SBC through a connection corresponding to a standby
line, for example, upon obtaining the to-be-backed-up
data, the active SBC sends the to-be-backed-up data to
the standby SBC through a UDP or TCP connection. For
example, after obtaining the to-be-backed-up data, the
active SBC sends the to-be-backed-up data to the stand-
by SBC after a period of T time, where the T time is set
time. The T time may be set to different values according
to different scenarios. The to-be-backed-up data may be
service data, configuration information, registration infor-
mation, call information or the like.
[0038] Further, based on a requirement for consisten-
cy of the service access side and the core side, synchro-
nized joint active and standby switchover may be adopt-
ed. For example, a failure occurs between the first AR
and the active SBC, IP2 unreachability can be jointly ad-
vertised between the active SBC and the third AR, so
that services of IP1 and IP2 are switched over onto the
standby SBC.
[0039] In this embodiment, by advertising reachable
route information externally, a bearer network is enabled
to route a packet to an active router according to the
reachable route information. In this solution, the active
device advertises the reachable route information active-
ly, and it is not required that the active makes an ARP
response after the active device and the standby device
receive an ARP request. The reachable route information
may be advertised by using a layer 3 protocol message,
and it is not limited that the active device and the standby
device are in a same layer 2 switching network. And as
a result, limitation caused by a VRRR solution can be
avoided, and remote disaster tolerance can be realized.
In addition, in this embodiment, the active device and the
standby device have the same IP address, so that the

terminal and a core network device does not sense the
switching during the switching, thereby avoiding service
interruption. In addition, in this embodiment, a dynamic
protocol is adopted for advertising the reachable route
information, which is suitable to a scenario of a dynamic
routing protocol.
[0040] FIG. 5 is a schematic flow chart of another em-
bodiment of a method for realizing disaster tolerance
backup according to the present invention. In this em-
bodiment, an external static routing protocol is taken for
example.
[0041] FIG. 6 is a schematic structural diagram of a
system corresponding to FIG. 5. Different from the em-
bodiment shown in FIG. 4, in this embodiment, a route
between an SBC and an AR is a static route. Specifically,
the SBC device and an IP bearer network router are con-
nected to each other through the static route. That is, a
static route to IP1 of an active SBC is configured on a
first AR, a static route to IP1 of a standby SBC is config-
ured on a second AR, a static route to IP2 of the active
SBC is configured on a third AR, and a static route to IP2
of the standby SBC is configured on a fourth AR.
[0042] Between the SBC and the AR router, a BFD
failure detection mechanism can be enabled, and a BFD
session is bound with a static route to the SBC on the
router. BFD sessions on an access side and a core side
performed by the active SBC are all UP, BFD sessions
on the access side and the core side performed by the
standby SBC are all DOWN. In this case, for the access
side ARs and the core side ARs, only static routes to the
active SBC are activated, and routes to the standby SBC
are deactivated. An initial active or standby state of the
SBC is determined by configuration data and a heartbeat
arbitration mechanism. Under a normal situation, traffic
for accessing the SBC by the terminal and a soft switch
is all routed to the active SBC.
[0043] In addition, a failure detection mechanism be-
tween the AR and the SBC is not merely limited to the
BFD mechanism, various failure detection mechanisms
such as PING, ARP, operation administration and main-
tenance (Operation Administration and Maintenance,
OAM) may also be used. If another failure detection
mechanism is used, the static routes are bound with the
failure detection mechanism correspondingly on the AR
and the SBC, and the remaining procedure is not
changed.
[0044] Referring to FIG. 5, this embodiment includes:
Step 51: An SBC establishes a BFD session with a con-
nected AR and binds the session with a static route.
[0045] For example, the active SBC establishes BFD
sessions with the first AR and the third AR, where each
BFD session is bound with a corresponding static route.
The standby SBC establishes BFD sessions with the sec-
ond AR and the forth AR, where each BFD session is
bound with a corresponding static route.
[0046] Step 52: The active SBC activates the BFD ses-
sions between the first AR and the active SBC and be-
tween the third AR and the active SBC.
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[0047] Because the static route is bound with the BFD
session, after the BFD session is activated (UP), it indi-
cates that the static route bound with the BFD session is
reachable. The active SBC activates a BFD session be-
tween the active SBC and an AR connected to the active
SBC, thereby implementing that the static route to IP1 of
the active SBC configured on the first AR is validated,
and the active SBC is reachable through a route.
[0048] Step 53: The standby SBC deactivates the BFD
sessions between the second AR and the standby SBC
and between the fourth AR and the standby SBC.
[0049] Because the static route is bound with the BFD,
after the BFD session is deactivated (down), it indicates
that the static route bound with the BFD session is un-
reachable. The standby SBC deactivates a BFD session
between the standby SBC and an AR connected to the
standby SBC, thereby implementing that the standby
SBC is unreachable.
[0050] In addition, step 52 and step 53 have no se-
quence limitation relationship.
[0051] Step 54: An AR routes a received packet to the
active device according to an activation situation of a
BFD session.
[0052] For example, when a BFD session on the first
AR is activated, it may be determined that a static route
to a device connected to the first AR is valid, and then,
a packet received from the terminal is routed to the device
corresponding to the valid route. The device connected
to the first AR is the active SBC. When a BFD session
on the second AR is deactivated, it may be determined
that a static route to a device connected the second AR
to is invalid, and then, by using the dynamic routing pro-
tocol inside the bearer network, a packet received from
the terminal is routed to the active SBC through the first
AR. When a system is initially configured, each AR can
acquire information of each backup device, so as to route
a packet to a required backup device. The core network
side may also adopt a similar processing procedure, for
example, when a BFD session on the third AR is activat-
ed, it may be determined that a corresponding path is
valid, and then, a packet received from a softswitch de-
vice is routed to the active SBC through the valid path;
when a BFD session on the fourth AR is deactivated, it
may be determined that a corresponding path is invalid,
and then, by using the dynamic routing protocol inside
the bearer network, a packet received from the softswitch
device is routed to the active SBC through the third AR.
[0053] In addition, the active device and the standby
device may be switched, for example, after a failure oc-
curs on the active SBC, the active device deactivates the
BFD session between the first AR and the active device,
the first AR deactivates the static route to IP1 of the active
SBC actively. At the same time, the standby SBC may
sense, through the heartbeat packet, that a failure occurs
on the active SBC, upgrades itself to an active device,
activates the BFD session between the second AR and
the standby SBC, so that data sent by the access side
is routed to the standby SBC which upgrades to the active

SBC. On the core network side, a similar processing pro-
cedure may also be adopted.
[0054] Further, based on a requirement for consisten-
cy of the service access side and the core side, synchro-
nized joint active and standby switchover may be adopt-
ed. For example, a failure occurs between the first AR
and the active SBC, the BFD session between the active
SBC and the third AR may be jointly deactivated, so that
services of IP1 and IP2 are switched over onto the stand-
by SBC.
[0055] In a VRRP solution, a host sends an ARP re-
quest to the active device and the standby device, and
then the active device responds to the ARP request. The
VRRP solution requires that both the active device and
the standby device receive the ARP request, so the VR-
RP solution requires that the active device and the stand-
by device are located in a same layer 2 switching network.
However, in this embodiment, by advertising the reach-
able route information external, a bearer network is en-
abled to route a packet to an active router according to
the reachable route information. In this solution, the ac-
tive device advertises the reachable route information
actively, and it is not required that the active device
makes an ARP response after the active device and the
standby device receive the ARP request. The reachable
route information may be advertised by using a layer 3
protocol message, and it is not limited that the active
device and the standby device are in a same layer 2
switching network. And as a result, limitation caused by
a VRRR solution can be avoided, and remote disaster
tolerance is realized. In addition, in this embodiment, the
active device and the standby device have the same IP
address, so that the terminal and a core network device
does not sense the switching during the switching, there-
by avoiding service interruption. In addition, in this em-
bodiment, a static protocol for advertising the reachable
route information is adopted, which is suitable to the sce-
nario of the static routing protocol.
[0056] FIG. 7 is a schematic flow chart of another em-
bodiment of a method for realizing disaster tolerance
backup according to the present invention. In this em-
bodiment, a case where a route priority is advertised ex-
ternally is taken for example.
[0057] FIG. 8 is a schematic structural diagram of a
system corresponding to FIG. 7. Different from the em-
bodiments shown in FIG. 4 and FIG. 6, in this embodi-
ment, an active SBC and a standby SBC are both reach-
able through a route. However, a route priority of the ac-
tive SBC is higher than a route priority of the standby
SBC, and during packet forwarding, a packet is forward-
ed to an SBC device with a high route priority, so that the
packet is forwarded to the active SBC. Specifically, the
SBC device is connected externally to an IP bearer net-
work router by using a static route or a dynamic route.
Route priorities of the active SBC on an access side and
a core side is high, and route priorities of the standby
SBC on the access side and the core side is low. That
is, the route priorities of the active SBC with IP1 on the
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access side and IP2 on the core side is high, and the
route priorities of the standby SBC with IP1 on the access
side and IP2 on the core side is low. An initial active or
standby state of the SBC is determined by configuration
data and a heartbeat arbitration mechanism. Under a nor-
mal situation, because the route priority of the active SBC
is high, traffic for accessing the SBC by the terminal and
a soft switch is all routed to the active SBC.
[0058] Referring to FIG. 7, this embodiment includes:
Step 71: An SBC establishes a routing connection with
an AR.
[0059] For example, the routing connection is estab-
lished by adopting a dynamic routing protocol or a static
routing protocol.
[0060] Step 72: The active SBC sends first route pri-
ority information to a first AR and a third AR.
[0061] Step 73: The standby SBC sends second route
priority information to a second AR and a fourth AR.
[0062] A first route priority is higher than a second route
priority. Route priority information may include a corre-
sponding IP address.
[0063] In addition, step 72 and step 73 have no se-
quence limitation relationship.
[0064] Ste 74: An AR routes a received packet to the
active device according to received route priority infor-
mation.
[0065] For example, an AR forwards a packet to a de-
vice corresponding to a routing path with a high route
priority, so that the packet can be forwarded to the active
device.
[0066] In addition, when a failure occurs on the active
SBC, the first AR can delete a dynamic route or deacti-
vate a static route, so that data is routed to the standby
SBC, and the active-standby switching is realized.
[0067] In this embodiment, by advertising reachable
route information externally, a bearer network is enabled
to route a packet to an active router according to the
reachable route information. In this solution, the active
device advertises the reachable route information active-
ly, it is not required that the active makes an ARP re-
sponse after the active device and the standby device
receive an ARP request. The reachable route information
may be advertised by using a layer 3 protocol message,
and it is not limited that the active device and the standby
device are in a same layer 2 switching network. And as
a result, limitation caused by a VRRR solution can be
avoided, and remote disaster tolerance can be realized.
In addition, in this embodiment, the active device and the
standby device have the same IP address, so that a ter-
minal and a core network device does not sense the
switching during the switching, thereby avoiding service
interruption. In addition, this embodiment is applicable to
a scenario where the active device and the standby de-
vice are determined by the route priority.
[0068] In the foregoing embodiments, the current state
of the device with the active-standby function may be
determined by adopting the following manner.
[0069] FIG. 9A and FIG. 9B are a schematic flow chart

of determining an active-standby state according to an
embodiment of the present invention, which includes the
followings.
[0070] Step 901: Determine whether a device with an
active-standby function is configured with a dual-host
function, and if yes, execute step 902; otherwise, execute
step 921.
[0071] The dual-host function refers to an active-stand-
by function. Through configuration, the device with the
active-standby function can have or not have the dual-
host function. Therefore, according to configuration data,
the device with the active-standby function whether to be
configured with the dual-host function can be determined.
[0072] Step 902: Determine active-standby configura-
tion of the device with the active-standby function, if the
device with the active-standby function is configured into
an active device, execute step 903; if the device with the
active-standby function is configured into a standby de-
vice, execute step 912.
[0073] The active-standby configuration can be ob-
tained from the configuration data.
[0074] Step 903: Determine whether a heartbeat pack-
et is received, and if yes, execute step 906; otherwise,
execute step 904.
[0075] The heartbeat packet is a packet that is ex-
changed between the active device and the standby de-
vice, for example, by establishing a TCP or UDP connec-
tion, a TCP packet or a UDP packet may be adopted as
the heartbeat packet.
[0076] Step 904: Wait for set time.
[0077] For example, the set time is five minutes.
[0078] Step 905: Determine whether the heartbeat
packet is received by waiting, and if yes, execute step
906; otherwise, execute step 909.
[0079] Step 906: Determine a peer end state according
to the heartbeat packet, if the peer end is in an active
state, execute step 907; if the peer end is in a standby
state or another state, execute step 908.
[0080] The heartbeat packet may include state infor-
mation of a sender, for example, when sending the heart-
beat packet, an active device carries information for in-
dicating the active state; when sending the heartbeat
packet, a standby device carries information for indicat-
ing the standby state. An active-standby state of the peer
end may be determined through the information carried
in the heartbeat packet. In addition, when the peer end
is in an initial state or other state, the heartbeat packet
carries other state information which is neither the active
state information nor the standby state information, so
that it is determined that the peer end is in the other state.
[0081] Step 907: Determine that the current state of
the device with the active-standby function is the standby
state.
[0082] Step 908: Determine that the current state of
the device with the active-standby function is the active
state.
[0083] Step 909: Perform an automatic service dialing
test and determine whether the automatic service dialing
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test is successful, and if successful, execute step 910;
otherwise, execute step 911.
[0084] Through the automatic service dialing test, it
may be determined whether the peer end can be used;
if successful, it indicates that the peer end can be used,
but if there is no heartbeat packet at this time, it indicates
that the heartbeat packet is abnormal. When the peer
end can be used, the peer end acts as the active device,
and the device with the active-standby function needs to
be determined to be in the standby state.
[0085] In addition, the automatic service dialing test
may also not be performed; at this time, when the heart-
beat packet is not received by waiting, it is determined
that the current state of the device with the active-standby
function is the active state.
[0086] Step 910: Determine that the current state of
the device with the active-standby function is the standby
state, and give a heartbeat abnormal alarm.
[0087] Step 911: Determine that the current state of
the device with the active-standby function is the active
state.
[0088] Step 912: Determine whether a heartbeat pack-
et is received, and if yes, execute step 915; otherwise,
execute step 913.
[0089] Step 913: Wait for set time.
[0090] For example, the set time is five minutes.
[0091] Step 914: Determine whether the heartbeat
packet is received by waiting, and if yes, execute step
915; otherwise, execute step 918.
[0092] Step 915: Determine a peer end state according
to the heartbeat packet, if the peer end is a standby de-
vice, execute step 916; if the peer end is in the active
state or other state, execute step 917.
[0093] Step 916: Determine that the current state of
the device with the active-standby function is the active
state.
[0094] Step 917: Determine that the current state of
the device with the active-standby function is the standby
state.
[0095] Step 918: Perform an automatic service dialing
test and determine whether the automatic service dialing
test is successful, and if successful, execute step 919;
otherwise, execute step 920.
[0096] In addition, the automatic service dialing test
may also not be performed; at this time, when the heart-
beat packet is not received by waiting, it is determined
that the current state of the device with the active-standby
function is the active state.
[0097] Step 919: Determine that the current state of
the device with the active-standby function is the standby
state.
[0098] Step 920: Determine that the current state of
the device with the active-standby function is the active
state.
[0099] Step 921: Start normally as a stand-alone ma-
chine.
[0100] This embodiment realizes the determination of
the active-standby state according to the heartbeat pack-

et. The heartbeat packet is a unicast packet which may
be more efficient than a multicast packet, is not limited
to hop count, and may be suitable to a case where the
active device and standby device are connected through
multiple hops, so that remote disaster tolerance is real-
ized.
[0101] In the foregoing embodiment, switching of the
active device and the standby device may be realized by
using the following manner.
[0102] FIG. 10 is a schematic flow chart of switching
an active device to a standby device according to an em-
bodiment of the present invention, where the procedure
is executed by the active device. This embodiment in-
cludes:
[0103] Step 1001: Determine whether a heartbeat
packet is received, and if yes, execute step 1002; other-
wise, execute step 1006.
[0104] Step 1002: Determine a peer end state accord-
ing to the heartbeat packet, if a peer end is in an active
state, execute step 1003; otherwise, execute step 1006.
[0105] Step 1003: Determine configuration of the ac-
tive device, if the active device is configured into the ac-
tive state, execute step 1004; otherwise, execute step
1005.
[0106] Step 1004: Keep an operating state unchanged,
keep the active state, and give an alarm.
[0107] Step 1005: Perform active-standby switching,
to switch a current state to a standby state.
[0108] Step 1006: Keep the operating state unchanged
and keep the current state to be the active state.
[0109] In this embodiment, according to the heartbeat
packet, switching from the active state to the standby
state may be realized.
[0110] FIG. 11 is a schematic flow chart of switching a
standby device to an active device according to an em-
bodiment of the present invention. This embodiment is
executed by the standby device. This embodiment in-
cludes:
Step 1101: Determine whether a heartbeat packet is re-
ceived, and if yes, execute step 1104; otherwise, execute
step 1102.
[0111] Step 1102: Wait for preset time.
[0112] For example, the preset time is five minutes.
[0113] Step 1103: Determine whether the heartbeat
packet is received by waiting, and if yes, execute step
1104; otherwise, execute step 1110.
[0114] Step 1104: Determine a peer end state accord-
ing to the heartbeat packet, if a peer end is in an active
state, execute step 1105; if the peer end is in a standby
state or another state, execute step 1106.
[0115] Step 1105: Keep an operating state unchanged
and keep the standby state.
[0116] Step 1106: Determine configuration of the
standby device, if the standby device is configured into
the active state, execute step 1109; otherwise, execute
step 1107.
[0117] Step 1107: Determine whether a cause value,
which indicates that the standby state is switched to the
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active state, is carried in the heartbeat packet, and if yes,
execute step 1109; otherwise, execute step 1108.
[0118] Step 1108: Wait for preset time. After the preset
time expires, execute step 1109.
[0119] For example, the preset time is five minutes.
[0120] Step 1109: Perform active-standby switching,
to switch a current state to the active state.
[0121] Determine whether the heartbeat packet carries
the cause value, and if yes, execute the step; otherwise,
execute the step.
[0122] Step 1110: Perform automatic service dialing
test and determine whether the automatic service dialing
test is successful, and if successful, execute step 1111;
otherwise, execute step 1112.
[0123] In addition, the automatic service dialing test
may also not be performed; at this time, when the heart-
beat packet is not received by waiting, it is determined
that the current state of the standby device is the active
state.
[0124] Step 1111: Keep an operating state unchanged
and keep the standby state.
[0125] Step 1112: Perform active-standby switching,
to switch a current state to the active state.
[0126] In this embodiment, according to the heartbeat
packet, switching from the standby state to the active
state may be realized.
[0127] FIG. 12 is a schematic structural diagram of a
device for realizing disaster tolerance backup according
to the present invention, including a determining module
121 and an advertising module 122. The determining
module 121 is configured to determine a current state of
the device for realizing disaster tolerance backup, where
the current state includes an active state or a standby
state; the advertising module 122 is configured to: after
it is determined that the current state is the active state,
advertise reachable route information to a connected
routing device, where the device for realizing disaster
tolerance backup and a device of which a current state
is the standby state have a same IP address, the reach-
able route information includes route information relevant
to the IP address, so that the IP address is reachable
through a route, and the device for realizing disaster tol-
erance backup and the device of which the current state
is the standby state are backup devices for each other.
[0128] Specifically, the advertising module 122 may be
configured to advertise the route reachable information
to the connected routing device; or validate a static route
to the connected routing device, so that the route to the
connected routing device can be used. For example, ac-
tivate a BFD session between the device for realizing
disaster tolerance backup and the connected routing de-
vice; or send first route priority information to the con-
nected routing device, where a priority corresponding to
the first route priority information is higher than a priority
corresponding to second route priority information, and
the second route priority information is advertised by a
device in the standby state.
[0129] The advertising module 122 may be further con-

figured to: after it is determined that the current state is
the standby state, advertise route unreachable informa-
tion to the connected routing device or not advertise route
information; or invalidate the static route to the connected
routing device, so that the route to the connected routing
device cannot be used. For example, deactivate the BFD
session between the device for realizing disaster toler-
ance backup and the connected routing device; or send
the second route priority information to the connected
routing device, where the priority corresponding to the
second route priority information is lower than the priority
corresponding to the first route priority information, and
the first route priority information is advertised by a device
in the active state.
[0130] This embodiment further includes: a backup
module, configured to: when the current state is the active
state, back up in real time to-be-backed-up data to the
device of which the current state is the standby state.
[0131] When the current state is an initial state, the
determining module 121 may be specifically configured
to determine the current state of the device for realizing
disaster tolerance backup according to at least one of
the following items: whether a heartbeat packet is re-
ceived, a peer end state determined by the received
heartbeat packet or an automatic service dialing test re-
sult. For example, if the device for realizing disaster tol-
erance backup is configured into an active device, it is
determined whether the heartbeat packet is received; if
the heartbeat packet is received, the peer end state is
determined according to the heartbeat packet; if the peer
end is in the active state, the current state is adjusted to
the standby state, otherwise it is determined that the cur-
rent state is the active state; if the heartbeat packet is
not received, it is determined whether the heartbeat pack-
et is received after a delay of preset time, so as to deter-
mine the peer end state according to the heartbeat packet
after the heartbeat packet is received; if the heartbeat
packet is not received by waiting, it is determined that
the current state is the active state. If the device for re-
alizing disaster tolerance backup is configured into a
standby device, it is determined whether the heartbeat
packet is received; if the heartbeat packet is received,
the peer end state is determined according to the heart-
beat packet; if the peer end state is in the standby state,
it is determined that the current state is the active state,
otherwise it is determined that the current state is the
standby state; if the heartbeat packet is not received, it
is determined whether the heartbeat packet is received
after a delay of preset time, so as to determine the peer
end state according to the heartbeat packet after the
heartbeat packet is received by waiting; if the heartbeat
packet is not received, it is determined that the current
state is the active state. If the heartbeat packet is not
received, it may further be determined whether an auto-
matic service dialing test is successful; and if successful,
it is determined that the current state is the standby state,
otherwise it is determined that the current state is the
active state.
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[0132] When the current state is a state after changing,
the determining module 121 may be specifically config-
ured to determine the current state of the device for re-
alizing disaster tolerance backup according to at least
one of the following items: a state before changing,
whether a heartbeat packet is received, a peer end state
determined by the received heartbeat packet, indication
information carried in the received heartbeat packet, con-
figuration of the device for realizing disaster tolerance
backup or an automatic service dialing test result. For
example, if the state before changing is the active state,
it is determined whether the heartbeat packet is received;
if the heartbeat packet is received, the peer end state is
determined according to the heartbeat packet; if the peer
end state is not in the active state or the heartbeat packet
is not received, the active state is kept unchanged; if the
peer end is in the active state, the configuration of the
device for realizing disaster tolerance backup is deter-
mined; if the device for realizing disaster tolerance back-
up is configured into an active device, the active state is
kept and an alarm is given, and if the device for realizing
disaster tolerance backup is configured into a standby
device, the current state is adjusted to the standby state.
If the state before changing is the standby state, it is
determined whether the heartbeat packet is received; if
the heartbeat packet is received, the peer end state is
determined according to the heartbeat packet; if the peer
end state is in the active state, keep the standby state
unchanged; if it is determined, according to the heartbeat
packet, that the peer end is not in the active state, the
configuration of the device for realizing disaster tolerance
backup is determined; if the device for realizing disaster
tolerance backup is configured into an active device, the
current state is adjusted to the active state; if the device
for realizing disaster tolerance backup is configured into
a standby device, it is determined whether a cause value,
which indicates the standby state is switched to the active
state, is carried in the heartbeat packet; and if yes, the
current state is adjusted to the active state, otherwise,
after the preset time expires, the current state is adjusted
to the active state; if the heartbeat packet is not received,
it is determined whether the heartbeat packet is received
after a delay of preset time, so as to determine the peer
end state according to the heartbeat packet after the
heartbeat packet is received by waiting; if the heartbeat
packet is not received by waiting, the current state is ad-
justed to the active state. If the heartbeat packet is not
received, it may further be determined whether an auto-
matic service dialing test is successful; and if successful,
the current state is kept to be the standby state, otherwise
the current state is adjusted to the active state.
[0133] In this embodiment, a device with an active-
standby function advertises reachable route information
to a connected routing device, so that a bearer network
is enabled to route a received packet to an active device
according to the reachable route information. In this em-
bodiment, the reachable route information is exchanged
with a router, where the router belongs to a layer 3 switch-

ing device, and the exchanged reachable route informa-
tion also belongs to layer 3 protocol information. There-
fore, it is not required that the active device and the stand-
by device belong to a same layer 2 switching network,
and remote disaster tolerance can be realized. In addi-
tion, the active device and the standby device in the em-
bodiment of the present invention have a same IP ad-
dress, so that a problem such as a high capacity require-
ment for the device and service interruption due to the
different IP addresses can be avoided.
[0134] FIG. 13 is a schematic structural diagram of a
system for realizing disaster tolerance backup according
to the present invention, which includes an active device
131 and a first routing device 132 connected to the active
device 131. The active device has a same IP address as
a standby device having a backup relationship with the
active device. The active device 131 is configured to ad-
vertise reachable route information to the first routing de-
vice, where the reachable route information includes
route information relevant to the IP address, so that the
IP address is reachable through a route. The first routing
device 132 is configured to: after receiving the reachable
route information, send a received packet to the active
device through a path between the active device and the
first routing device 132.
[0135] In addition, the system may further include a
standby device 133 that has the backup relationship with
the active device and a second routing device 134 con-
nected to the standby device 133. The standby device
133 is configured to advertise route unreachable infor-
mation to the second routing device or not advertise route
information; or invalidate a static route to the second rout-
ing device, so that the route to the connected routing
device cannot be used; or send second route priority in-
formation to the second routing device, where a priority
corresponding to the second route priority information is
lower than a priority corresponding to first route priority
information, and the first route priority information is sent
by the active device to the first routing device.
[0136] The active device 131 and the standby device
132 interwork through a layer 3 network, and are located
in different layer 2 switching networks.
[0137] In addition, the foregoing routing device may be
a router or a layer 3 switch; the first routing device and
the second routing device can be different routers, and
also can be the same router corresponding to different
ports.
[0138] The active device may include an advertising
module, configured to advertise the route reachable in-
formation to the connected routing device; or validate a
static route to the connected routing device; or send the
first route priority information to the connected routing
device, where the priority corresponding to the first route
priority information is higher than the priority correspond-
ing to second route priority information, and the second
route priority information is advertised by the standby de-
vice.
[0139] The active device may include a backup mod-
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ule, configured to back up to-be-backed-up data to the
standby device in real time.
[0140] In this embodiment, the active device advertis-
es the reachable route information to the connected rout-
ing device, so that the routing device is enabled to route
a received packet to the active device according to the
reachable route information. In this embodiment, the
reachable route information is exchanged with a router,
where the router belongs to a layer 3 switching device,
and the exchanged reachable route information also be-
longs to layer 3 protocol information. Therefore, it is not
required that the active device and the standby device
belong to a same layer 2 switching network, and remote
disaster tolerance can be realized. In addition, the active
device and the standby device in the embodiment of the
present invention have a same IP address, so that a prob-
lem such as a high capacity requirement for the device
and service interruption due to the different IP addresses
can be avoided.
[0141] It can be understood that, related features in
the method and device may be referenced to each other.
In addition, "first" and "second" in the foregoing embod-
iments are configured to distinguish embodiments, but
do not represent superiority or inferiority of all embodi-
ments.
[0142] Persons of ordinary skill in the art may under-
stand that all or part of the steps of the foregoing method
embodiments may be implemented by a program in-
structing relevant hardware. The program may be stored
in a computer readable storage medium. When the pro-
gram is run, the steps of the foregoing method embodi-
ments are performed. The storage medium may be any
medium capable of storing program codes, such as a
ROM, a RAM, a magnetic disk, or an optical disk.

Claims

1. A method for realizing disaster tolerance backup, the
method is executed in a first device with an active-
standby function, and the first device with the active-
standby function is connected to a routing device,
wherein the method comprising:

determining(11), by the first device with an ac-
tive-standby function, a current state of the first
device, wherein the current state comprises an
active state or a standby state; and
issuing(12), by the first device, and in response
to determining that the current state is the active
state, reachable route information to the con-
nected routing device, and the reachable route
information is issued by using a layer 3 protocol
message;
wherein there is a second device of which a cur-
rent state is the standby state, and the first de-
vice and the second device have a same IP ad-
dress and they are backup devices for each oth-

er; the reachable route information comprises
route information relevant to the IP address, so
that the IP address is reachable through a route,
and the first device and the second device are
located in different layer 2 switching networks
and they interwork through a layer 3 network;
wherein the second device is connected to a
second routing device which is different from the
routing device connected with the first device.

2. The method according to claim 1, wherein the issuing
the reachable route information to the connected
routing device comprises performing at least one of:

issuing route reachable information to the con-
nected routing device; or
validating a static route to the connected routing
device; or
sending first route priority information to the con-
nected routing device, wherein a priority corre-
sponding to the first route priority information is
higher than a priority corresponding to second
route priority information, and the second route
priority information is issued by the second de-
vice in the standby state.

3. The method according to claim 1 or 2, further com-
prising performing, after it is determined that the cur-
rent state is the standby state, at least one of:

issuing route unreachable information to the
connected routing device or not issuing route
information; or
invalidating a static route to the connected rout-
ing device; or
sending second route priority information to the
connected routing device, wherein a priority cor-
responding to the second route priority informa-
tion is lower than a priority corresponding to first
route priority information, and the first route pri-
ority information is issued by the first device in
the active state.

4. The method according to any one of claims 1 to 3,
further comprising:
when the current state of the first device with the
active-standby function is determined to be the ac-
tive state, backing up in real time to-be-backed-up
data to the second device of which the current state
is the standby state.

5. The method according to any one of claims 1 to 4,
wherein the route information relevant to the IP ad-
dress comprises at least one of route information
comprising the IP address, or route information com-
prising network section information of a network sec-
tion to which the IP address belongs.

21 22 



EP 3 373 547 B1

13

5

10

15

20

25

30

35

40

45

50

55

6. The method according to claim 4, wherein the to-be-
backed-up data comprises at least one of service
data, configuration information, registration informa-
tion, or call information.

7. The method according to any one of claims 1 to 6,
wherein the determining the current state of the first
device with the active-standby function comprises:
determining, when the current state is an initial state,
the current state of the device with the active-standby
function according to at least one of whether a heart-
beat packet is received, a peer end state determined
by the received heartbeat packet or an automatic
service dialing test result.

8. The method according to any one of claims 1 to 7,
wherein the determining the current state of the de-
vice with the active-standby function comprises:
determining, when the current state is a state after
changing, the current state of the first device with
the active-standby function according to at least one
of state before changing, whether a heartbeat packet
is received, a peer end state determined by the re-
ceived heartbeat packet, indication information car-
ried in the received heartbeat packet, configuration
of the first device with the active-standby function or
an automatic service dialing test result.

Patentansprüche

1. Verfahren zum Durchführen einer katastrophentole-
ranten Sicherung, wobei das Verfahren in einem ers-
ten Gerät mit einer Aktiv/Bereitschaftsfunktion aus-
geführt wird und das erste Gerät mit der Aktiv/Be-
reitschaftsfunktion mit einem Routing-Gerät verbun-
den ist, wobei das Verfahren Folgendes umfasst:

Bestimmen (11) eines gegenwärtigen Zustan-
des des ersten Geräts durch das erste Gerät mit
einer Aktiv/Bereitschaftsfunktion, wobei der ge-
genwärtige Zustand einen aktiven Zustand oder
einen Bereitschaftszustand umfasst, und
Ausgeben (12) von Informationen zu einer er-
reichbaren Route an das verbundene "Routing"-
Gerät durch das erste Gerät und in Reaktion auf
das Bestimmen, dass der gegenwärtige Zu-
stand der aktive Zustand ist, wobei die Informa-
tionen zu einer erreichbaren Route mit Hilfe ei-
ner "Layer-3"-Protokollnachricht ausgegeben
werden,
wobei ein zweites Gerät vorhanden ist, dessen
gegenwärtiger Zustand der Bereitschaftszu-
stand ist, wobei das erste Gerät und das zweite
Gerät die gleiche IP-Adresse aufweisen und Si-
cherungsgeräte füreinander sind, wobei die In-
formationen zu einer erreichbaren Route Rou-
teninformationen umfassen, die für die IP-

Adresse relevant sind, so dass die IP-Adresse
durch eine Route erreichbar ist, und wobei sich
das erste Gerät und das zweite Gerät in ver-
schiedenen "Layer-2"-Vermittlungsnetzwerken
befinden und durch ein "Layer-3"-Netzwerk zu-
sammenarbeiten,
wobei das zweite Gerät mit einem zweiten "Rou-
ting"-Gerät verbunden ist, das sich von dem
"Routing"-Gerät unterscheidet, das mit dem ers-
ten Gerät verbunden ist.

2. Verfahren nach Anspruch 1, wobei das Ausgeben
der Informationen zu einer erreichbaren Route an
das verbundene "Routing"-Gerät das Durchführen
von zumindest einem des Folgenden umfasst:

Ausgeben von Route-erreichbar-Informationen
an das verbundene "Routing"-Gerät oder
Bestätigen einer statischen Route zu dem ver-
bundenen "Routing"-Gerät oder
Senden erster Routenprioritätsinformationen an
das verbundene "Routing"-Gerät,
wobei eine Priorität, die den ersten Routenprio-
ritätsinformationen entspricht, höher als eine
Priorität ist, die zweiten Routenprioritätsinfor-
mationen entspricht, und die zweiten Routenpri-
oritätsinformationen durch das zweite Gerät in
dem Bereitschaftszustand ausgegeben wer-
den.

3. Verfahren nach Anspruch 1 oder 2, ferner nach dem
Bestimmen, dass der gegenwärtige Zustand der Be-
reitschaftszustand ist, das Durchführen von zumin-
dest einem des Folgenden umfassend:

Ausgeben von Route-nicht-erreichbar-Informa-
tionen an das verbundene "Routing"-Gerät oder
kein Ausgeben von Routeninformationen oder
Annullieren einer statischen Route zu dem ver-
bundenen "Routing"-Gerät oder
Senden zweiter Routenprioritätsinformationen
an das verbundene "Routing"-Gerät, wobei eine
Priorität, die den zweiten Routenprioritätsinfor-
mationen entspricht, niedriger als eine Priorität
ist, die ersten Routenprioritätsinformationen
entspricht, und die ersten Routenprioritätsinfor-
mationen durch das erste Gerät in dem aktiven
Zustand ausgegeben werden.

4. Verfahren nach einem der Ansprüche 1 bis 3, ferner
Folgendes umfassend:
wenn der gegenwärtige Zustand des ersten Geräts
mit der Aktiv/Bereitschaftsfunktion als der aktive Zu-
stand bestimmt wird, Sichern zu sichernder Daten
auf dem zweiten Gerät, dessen gegenwärtiger Zu-
stand der Bereitschaftszustand ist, in Echtzeit.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
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die für die IP-Adresse relevanten Routeninformatio-
nen Routeninformationen umfassen, welche die IP-
Adresse umfassen, und/oder Routeninformationen,
die Netzwerkteilbereichsinformationen eines Netz-
werkteilbereichs umfassen, zu dem die IP-Adresse
gehört.

6. Verfahren nach Anspruch 4, wobei die zu sichernden
Daten Dienstdaten und/oder Konfigurationsinforma-
tionen und/oder Registrierungsinformationen
und/oder Rufinformationen umfassen.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
das Bestimmen des gegenwärtigen Zustandes des
ersten Geräts mit der Aktiv/Bereitschaftsfunktion
Folgendes umfasst:
Bestimmen des gegenwärtigen Zustands des Ge-
räts mit der Aktiv/Bereitschaftsfunktion demgemäß,
ob ein "Heartbeat"-Paket empfangen wird und/oder
gemäß einem "Peer"-Endzustand, der durch das
empfangene "Heartbeat"-Paket bestimmt wird,
und/oder gemäß einem Ergebnis eines automati-
schen Dienstwähltests, wenn der gegenwärtige Zu-
stand ein anfänglicher Zustand ist.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
das Bestimmen des gegenwärtigen Zustandes des
Geräts mit der Aktiv/Bereitschaftsfunktion Folgen-
des umfasst:
Bestimmen des gegenwärtigen Zustands des ersten
Geräts mit der Aktiv/Bereitschaftsfunktion gemäß ei-
nem Zustand vor einem Wechsel und/oder demge-
mäß, ob ein "Heartbeat"-Paket empfangen wird
und/oder gemäß einem "Peer"-Endzustand, der
durch das empfangene "Heartbeat"-Paket bestimmt
wird, und/oder gemäß Anzeigeinformationen, die in
dem empfangenen "Heartbeat"-Paket mitgeführt
werden, und/oder gemäß Konfiguration des ersten
Geräts mit der Aktiv/Bereitschaftsfunktion und/oder
gemäß einem Ergebnis eines automatischen Dienst-
wähltests, wenn der gegenwärtige Zustand ein Zu-
stand nach einem Wechsel ist.

Revendications

1. Procédé pour réaliser une sauvegarde de tolérance
aux sinistres, le procédé étant exécuté dans un pre-
mier dispositif avec une fonction de veille active, et
le premier dispositif avec la fonction de veille active
étant connecté à un dispositif de routage, le procédé
comprenant :

la détermination (11), par le premier dispositif
avec une fonction de veille active, d’un état ac-
tuel du premier dispositif, l’état actuel compre-
nant un état actif ou un état de veille ; et
l’émission (12), par le premier dispositif, et en

réponse à la détermination que l’état actuel est
l’état actif, d’informations de routage accessi-
bles au dispositif de routage connecté, et les
informations de routage accessibles étant émi-
ses en utilisant un message de protocole de cou-
che 3 ;
un deuxième dispositif existant dont l’état actuel
est l’état de veille, et le premier dispositif et le
deuxième dispositif ayant la même adresse IP
et étant des dispositifs de secours l’un pour
l’autre ; les informations de routage accessibles
comprenant des informations de routage relati-
ves à l’adresse IP, de sorte que l’adresse IP est
accessible par un routage, et le premier dispo-
sitif et le deuxième dispositif sont situés dans
des réseaux de commutation de couche 2 diffé-
rents et ils s’interconnectent par un réseau de
couche 3 ;
le deuxième dispositif étant connecté à un
deuxième dispositif de routage qui est différent
du dispositif de routage connecté au premier dis-
positif.

2. Procédé selon la revendication 1, l’émission des in-
formations de routage accessibles au dispositif de
routage connecté comprenant la réalisation d’au
moins une des opérations suivantes :

l’émission d’informations de routage accessi-
bles au dispositif de routage connecté ; ou
la validation d’un routage statique vers le dispo-
sitif de routage connecté ; ou
l’envoi de premières informations de priorité de
routage au dispositif de routage connecté, une
priorité correspondant aux premières informa-
tions de priorité de routage étant supérieure à
une priorité correspondant aux deuxièmes infor-
mations de priorité de routage, et les deuxièmes
informations de priorité de routage étant émises
par le deuxième dispositif en état de veille.

3. Procédé selon la revendication 1 ou 2, comprenant
en outre la réalisation, après qu’il a été déterminé
que l’état actuel est l’état de veille, d’au moins une
des opérations suivantes :

l’émission d’informations de routage inaccessi-
bles au dispositif de routage connecté ou la non
émission d’informations de routage ; ou
l’invalidation d’un routage statique vers le dis-
positif de routage connecté ; ou
l’envoi de deuxièmes informations de priorité de
routage au dispositif de routage connecté, une
priorité correspondant aux deuxièmes informa-
tions de priorité de routage étant inférieure à une
priorité correspondant aux premières informa-
tions de priorité de routage, et les premières in-
formations de priorité de routage étant émises
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par le premier dispositif en état actif.

4. Procédé selon l’une quelconque des revendications
1 à 3, comprenant en outre :
lorsque l’état actuel du premier dispositif avec la
fonction de veille active est déterminé comme étant
l’état actif, la sauvegarde en temps réel des données
à sauvegarder sur le second dispositif dont l’état ac-
tuel est l’état de veille.

5. Procédé selon l’une quelconque des revendications
1 à 4, les informations de routage relatives à l’adres-
se IP comprenant des informations de routage com-
prenant l’adresse IP et/ou des informations de rou-
tage comprenant des informations de section de ré-
seau d’une section de réseau à laquelle l’adresse IP
appartient.

6. Procédé selon la revendication 4, les données à sau-
vegarder comprenant au moins l’une des données
de service, des informations de configuration, des
informations d’enregistrement ou des informations
d’appel.

7. Procédé selon l’une quelconque des revendications
1 à 6, la détermination de l’état actuel du premier
dispositif avec la fonction de veille active
comprenant :
la détermination, lorsque l’état actuel est un état ini-
tial, de l’état actuel du dispositif avec la fonction de
veille active selon au moins l’un des éléments
suivants : la réception d’un paquet de pulsation, un
état final de pair déterminé par le paquet de pulsation
reçu ou un résultat de test de numérotation automa-
tique de service.

8. Procédé selon l’une quelconque des revendications
1 à 7, la détermination de l’état actuel du dispositif
avec la fonction de veille active comprenant :
la détermination, lorsque l’état actuel est un état
après changement, de l’état actuel du premier dis-
positif avec la fonction de veille active selon au moins
un des états avant changement, si un paquet de pul-
sation est reçu, un état final de pair déterminé par le
paquet de pulsation reçu, des informations d’indica-
tion portées dans le paquet de pulsation reçu, la con-
figuration du premier dispositif avec la fonction de
veille active ou un résultat de test de numérotation
automatique de dispositif.
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