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METHOD, APPARATUS, AND SYSTEM FOR OBTAINING
NETWORK SLICE

[0001] This application clams priority to Chinese Patent Application No. CN
201810702468.3, filed with the Chinese Patent Office on June 30, 2018 and entitled "METHOD,
APPARATUS, AND SYSTEM FOR OBTAINING NETWORK SLICE", which is incorporated

herein by referencein its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications field, and in particular, to a method, an

apparatus, and a system for obtaining a network slice.

BACKGROUND

[0003] FIG. 1 is a schematic diagram of a network scenario of obtaining a network dlice. In
the scenario shown in FIG. 1, acontrol device includes an orchestrator (orchestrator), a controller
(controller) of a network (network) A, and a controller of a network B. The controller 1 of the
network A communicates with a node included in the network A, to obtain topology information
of the network A. The network A includes a node A, a node B, a node C, and a node D. The
controller 1 sends the obtained topology information of the network A to the orchestrator. The
controller 2 of the network B communicates with a node included in the network B, to obtain
topology information of the network B. The network B includes anode E, anode F, anode G, and
a node H. The controller 2 sends the obtained topology information of the network B to the
orchestrator. The orchestrator may obtain information about a topology between the node A and
the node H based on the topology information of the network A and the topology information of
the network B. The information about the topol ogy includes node information and link information.
The node information includes a node identifier (identifier, D), a node terminal point (node

terminal point, Node-TP), and a node location. The Node-TP is a physical port of a node or a



10

15

20

25

30

logical port of anode. The link information includes alink 1D, a source node ID, asource link TP
(source link terminal point, source-TP), a destination node ID, and a destination link TP
(destination link terminal point, dest-TP). The source node ID is used to identify a source node of
alink. The source link TP is used to identify a TP of the source node of the link. The destination
node ID isused to identify adestination node of thelink. The destination link TPisused to identify
a TP of the destination node of the link. Herein, only a control device including an orchestrator
and a plurality of controllers is used as an example for description. In practice, the foregoing
processing may alternatively be performed by a control device of another type that does not have
an orchestrator, and the control device of another type may directly manage the networks A and B.
[0004] A process of communication between a node and any one of the foregoing control
devices does not include exchanging node isolation information or link isolation information, and
the control device does not have a capability of processing an isolation function. Correspondingly,
the topol ogy information obtained by the control device does not include isolation information. In
this case, when a service deployed in a network managed and controlled by the control device
needs to implement a specific isolation capability, the control device cannot provide afine-grained
management and control service, resulting in impact on service running to some extent. For
example, anetwork glice service is described below.

[0005] The orchestrator (Orchestrator) receives a network slice request sent by a user. The
network slice request includes a parameter related to a service-level agreement (service-level
agreement, SLA). The parameter related to the SLA is used to indicate a service instance (service
instance) corresponding to anetwork sliceinstance (network sliceinstance, NSI). The orchestrator
calculates, based on the network slice request and the information about the topology between the
node A and the node H, a network resource that meets the network dlice request, to form the NSI.
In the scenario shown in FIG. 1, the orchestrator can obtain, based on only the SLA in the slice
request of the user, that both a path A-B-C-E-G-H and a path A-B-D-F-G-H can meet the SLA.
When a service that the dlice request requests to deploy needs to implement a specific isolation
capability, the orchestrator cannot select, from the path A-B-C-E-G-H and the path A-B-D-F-G-H,
a path that supports the specific isolation capability. Consequently, a corresponding network
resource cannot be allocated to the service corresponding to the slice request, and the isolation

capability required by the service cannot be implemented.



10

15

20

25

30

SUMMARY

[0006] Embodiments of this application provide a method, an apparatus, and a system for
obtaining a network dlice, to create a network slice that matches an isolation capability required
by a service, thereby implementing the isolation capability required by the service.

[0007] According to afirst aspect, a method for obtaining a network dlice is provided, where
the method includes: receiving, by a control device, adlice request sent by a user, where the slice
request includes an identifier, and the identifier is used to identify an isolation level of a slice
requested by the user; obtaining, by the control device, an isolation type of the slice based on the
identifier; and creating, by the control device, a network slice based on the isolation type of the
dlice and aresource topology, where the resource topology is used to describe a network topology
and isolation capabilities of N elements in the network topology, the N elements include at |east
one of anode and alink, N is an integer greater than or equal to 1, and the network slice includes
anode and alink that are required for implementing the slice.

[0008] In the foregoing method, the control device can determine the isolation type of the slice
based on the dlice request, and thereby select, from the resource topology based on the isolation
type, an element for implementing the slice, so that an isolation capability of the selected element
matches the isolation type. In this way, the control device creates the network slice by using the
element, thereby implementing the isolation capability required by the service.

[0009] In adesign of the first aspect, the N elements include afirst node, a second node, and
alink between the first node and the second node, and the method further includes: obtaining, by
the control device, first resource information from the first node according to an isolation policy,
where the first resource information includes isolation information provided by the first node and
atopology of the first node; obtaining, by the control device, second resource information from
the second node according to an isolation policy, where the second resource information includes
isolation information provided by the second node and a topology of the second node; and
generating, by the control device, aresource topology based on the first resource information and
the second resource information, where the resource topology is used to describe the network
topology, an isolation capability of the first node, an isolation capability of the second node, and
an isolation capability of the link between the first node and the second node, and the network

topology is atopology between the first node and the second node.
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[0010] In the foregoing design, the control device generates, based on the isolation capabilities
of the elementsin anetwork, the resource topology that can support some isolation capabilities. In
this way, when creating the network dlice, the control device may generate, based on the isolation
capability supported by the resource topology, a slice having the isolation capability, and the slice
can implement the isolation capability required by the service. The control device may flexibly
obtain configuration data according to the isolation policy, and thereby obtain the resource
topology having a specific isolation capability.

[0011] In a design of the first aspect, the obtaining, by the control device, first resource
information from thefirst node according to an isolation policy includes. generating, by the control
device, first configuration data according to the isolation policy, where the first configuration data
is used to describe the isolation capability of the first node; sending, by the control device, the first
configuration data to the first node; and receiving, by the control device, the first resource
information sent by the first node, where the first resource information includes the isolation
information provided by the first node and the topology of the first node, and the topology of the
first node is used to describe the first node and alink on which the first node is |ocated.

[0012] In a design of the first aspect, the obtaining, by the control device, second resource
information from the second node according to an isolation policy includes. generating, by the
control device, second configuration data according to the isolation policy, where the second
configuration data is used to describe the isolation capability of the second node; sending, by the
control device, the second configuration data to the second node; and receiving, by the control
device, the second resource information sent by the second node, where the second resource
information includes the isolation information provided by the second node and the topology of
the second node, and the topology of the second node is used to describe the second node and a
link on which the second node is located.

[0013] In adesign of the first aspect, the generating, by the control device, first configuration
data according to an isolation policy includes: obtaining, by the control device, the isolation
capability of the first node according to the isolation policy, where the isolation capability of the
first node includes isolation capabilities of the first node and the link on which the first node is
located; and generating, by the control device based on the isolation capability of the first node
and a data model, the first configuration data described by using the data model.

[0014] In a design of the first aspect, the generating, by the control device, second
4
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configuration data according to an isolation policy includes: obtaining, by the control device, the
isolation capability of the second node according to the isolation policy, where the isolation
capability of the second node includes isolation capabilities of the second node and the link on
which the second node is located; and generating, by the control device based on the isolation
capability of the second node and the datamodel, the second configuration data described by using
the data model.

[0015] In adesign of the first aspect, the generating, by the control device, aresource topology
based on the first resource information and the second resource information includes: determining,
by the control device, afirst isolation type based on the isolation information provided by the first
node and the isolation information provided by the second node; and obtaining, by the control
device based on the first isolation type and the network topology, a first resource topology
matching the first isolation type, where an isolation capability of a node included in the first
resource topology is the first isolation type, and an isolation capability of alink included in the
first resource topology is the first isolation type.

[0016] In adesign of the first aspect, the generating, by the control device, aresource topology
based on the first resource information and the second resource information further includes:
determining, by the control device, a second isolation type based on the isolation information
provided by thefirst node and theisolation information provided by the second node; and obtaining,
by the control device based on the second isolation type and the network topology, a second
resource topology matching the second isolation type, where an isolation capability of a node
included in the second resource topology is the second isolation type, and an isolation capability
of alink included in the second resource topology is the second isolation type.

[0017] In the foregoing design, the control device may generate, based on the different
isolation types, the sub-resource topologies that match the isolation types. The control device
further generates the resource topology based on the sub-resource topologies that match the
isolation types.

[0018] In adesign of the first aspect, the first isolation type is fine-grained physical isolation,
coarse-grained physical isolation, or logical isolation, the second isolation type is fine-grained
physical isolation, coarse-grained physical isolation, or logical isolation, and the second isolation
typeis different from the first isolation type.

[0019] In adesign of thefirst aspect, thefirst isolation typeis network isolation, link isolation,
5
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or node isolation, the second isolation type is network isolation, node physical isolation, or link
isolation, and the second isolation type is different from the first isolation type.

[0020] In adesign of the first aspect, the creating, by the control device, anetwork slice based
on the isolation type of the slice and aresource topology includes. selecting, by the control device
from the resource topology based on the isolation type of the dlice, a sub-resource topology
matching theisolation type of the slice, where an isolation capability of anodeincluded in the sub-
resource topology is the isolation type of the slice, and an isolation capability of alink included in
the sub-resource topology is the isolation type of the slice; and storing, by the control device, a
correspondence between the sub-resource topology and the identifier.

[0021] In adesign of thefirst aspect, the creating, by the control device, anetwork dlice based
on theisolation type of the slice and aresource topology further includes: obtaining, by the control
device based on the slice request, service information corresponding to the slice; obtaining, by the
control device, an ingress terminal point TP and an egress TP of a third node based on the sub-
resource topology, where an isolation capability of the ingress TP is an isolation capability of the
dlice, an isolation capability of the egress TP is the isolation capability of the slice, the isolation
capability of the ingress TP supports the isolation capability of the node included in the sub-
resource topology and the isolation capability of the link included in the sub-resource topol ogy,
and the isolation capability of the egress TP supports the isolation capability of the node included
in the sub-resource topology and the isolation capability of the link included in the sub-resource
topology; and sending, by the control device to the third node, a correspondence including the
service information, the ingress TP, and the egress TP.

[0022] In a design of the first aspect, after the creating a network dlice, the method further
includes: obtaining, by the control device, updated isolation information from thefirst node, where
the updated isolation information is used to describe a newly added isolation capability in the first
node or an invalid isolation capability in the first node; and obtaining, by the control device, an
updated resource topology based on the updated isolation information and the resource topol ogy,
where the updated resource topol ogy is used to describe the network topol ogy, an updated isolation
capability of the first node, the isolation capability of the second node, and an updated isolation
capability of the link between the first node and the second node.

[0023] In the foregoing design, the control device may update the generated resource topology

based on the updated isolation information actively reported by the first node, to meet an isolation
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capability required by a subsequent service.

[0024] In adesign of thefirst aspect, theisolation level isauser level, aservice level, atunnel
level, a system level, a slot level, a wavelength level, a port level, a device level, or a network
level, and the isolation capability isan isolation function that is of an element and that corresponds
to the isolation level. The device level can be further divided into forwarding isolation, cross-
connection isolation, and system isolation.

[0025] According to a second aspect, a method for obtaining a resource topology is provided,
where the method includes: obtaining, by a control device, first resource information from afirst
node according to an isolation policy, where the first resource information includes isolation
information provided by the first node and a topology of the first node; obtaining, by the control
device, second resource information from a second node according to an isolation policy, where
the second resource information includes isolation information provided by the second node and
a topology of the second node; and generating, by the control device, a resource topology based
on thefirst resourceinformation and the second resource information, where the resource topol ogy
is used to describe a network topology, an isolation capability of the first node, an isolation
capability of the second node, and an isolation capability of alink between the first node and the
second node, and the network topology is atopology between the first node and the second node.
[0026] In the foregoing method, the control device generates, based on the isolation
capabilities of the elements in a network, the resource topology that can support some isolation
capabilities. In this way, when creating the network slice, the control device may generate, based
on the isolation capability supported by the resource topology, a slice having the isolation
capability, and the slice can implement the isolation capability required by the service. The control
device may flexibly obtain configuration data according to theisolation policy, and thereby obtain
the resource topol ogy having a specific isolation capability.

[0027] In a design of the second aspect, the obtaining, by the control device, first resource
information from thefirst node according to anisolation policy includes: generating, by the control
device, first configuration data according to the isolation policy, where the first configuration data
is used to describe the isolation capability of the first node; sending, by the control device, thefirst
configuration data to the first node; and receiving, by the control device, the first resource
information sent by the first node, where the first resource information includes the isolation

information provided by the first node and the topology of the first node, and the topology of the
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first node is used to describe the first node and alink on which the first node is located.

[0028] In adesign of the second aspect, the obtaining, by the control device, second resource
information from the second node according to an isolation policy includes. generating, by the
control device, second configuration data according to the isolation policy, where the second
configuration data is used to describe the isolation capability of the second node; sending, by the
control device, the second configuration data to the second node; and receiving, by the control
device, the second resource information sent by the second node, where the second resource
information includes the isolation information provided by the second node and the topology of
the second node, and the topology of the second node is used to describe the second node and a
link on which the second node is located.

[0029] In a design of the second aspect, the generating, by the control device, first
configuration data according to an isolation policy includes: obtaining, by the control device, the
isolation capability of thefirst node according to theisolation policy, where theisolation capability
of thefirst node includesisolation capabilities of the first node and the link on which the first node
is located; and generating, by the control device based on the isolation capability of the first node
and a data model, the first configuration data described by using the data model.

[0030] In a design of the second aspect, the generating, by the control device, second
configuration data according to an isolation policy includes: obtaining, by the control device, the
isolation capability of the second node according to the isolation policy, where the isolation
capability of the second node includes isolation capabilities of the second node and the link on
which the second node is located; and generating, by the control device based on the isolation
capability of the second node and the data model, the second configuration data described by using
the data model.

[0031] In a design of the second aspect, the generating, by the control device, a resource
topology based on the first resource information and the second resource information includes:
determining, by the control device, a first isolation type based on the isolation information
provided by thefirst node and theisolation information provided by the second node; and obtaining,
by the control device based on the first isolation type and the network topology, a first resource
topology matching the first isolation type, where an isolation capability of a node included in the
first resource topology is the first isolation type, and an isolation capability of alink included in

the first resource topology is the first isolation type.
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[0032] In a design of the second aspect, the generating, by the control device, a resource
topology based on the first resource information and the second resource information further
includes: determining, by the control device, a second isolation type based on the isolation
information provided by the first node and the isolation information provided by the second node;
and obtaining, by the control device based on the second isolation type and the network topology,
a second resource topology matching the second isolation type, where an isolation capability of a
node included in the second resource topology is the second isolation type, and an isolation
capability of alink included in the second resource topol ogy is the second isolation type.

[0033] In adesign of the second aspect, the method further includes: obtaining, by the control
device, updated isolation information from the first node, where the updated isolation information
is used to describe a newly added isolation capability in the first node or an invalid isolation
capability in the first node; and obtaining, by the control device, an updated resource topol ogy
based on the updated isolation information and the resource topol ogy, where the updated resource
topology is used to describe the network topology, an updated isolation capability of thefirst node,
the isolation capability of the second node, and an updated isolation capability of the link between
the first node and the second node.

[0034] In adesign of the second aspect, the method further includes: receiving, by the control
device, a dlice request sent by a user, where the slice request includes an identifier, and the
identifier is used to identify an isolation level of a dlice requested by the user; obtaining, by the
control device, an isolation type of the dlice based on the identifier; and creating, by the control
device, a network dlice based on the isolation type of the slice and the resource topology, where
the resource topology is used to describe a network topology and isolation capabilities of N
elements in the network topology, the N elementsinclude at |east one of anodeand alink, N isan
integer greater than or equal to 1, and the network dlice includes anode and alink that are required
for implementing the slice.

[0035] According to a third aspect, a control device is provided, where the control device
includes areceiving unit, afirst obtaining unit, and a creation unit. The receiving unit is configured
to receive a dlice request sent by a user, where the slice request includes an identifier, and the
identifier is used to identify an isolation level of a slice requested by the user; the first obtaining
unit is configured to obtain an isolation type of the slice based on the identifier; and the creation

unit is configured to create a network slice based on the isolation type of the slice and a resource
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topology, where the resource topology is used to describe a network topology and isolation
capabilities of N elements in the network topology, the N elements include at least one of a node
and alink, N is an integer greater than or equal to 1, and the network slice includes a node and a
link that are required for implementing the dlice.

[0036] In adesign of the third aspect, the N elements include afirst node, a second node, and
alink between the first node and the second node; and the control device further includes a second
obtaining unit, athird obtaining unit, and agenerating unit. The second obtaining unit is configured
to obtain first resource information from the first node according to an isolation policy, where the
first resource information includesisolation information provided by the first node and atopology
of thefirst node; the third obtaining unit is configured to obtain second resource information from
the second node according to an isolation policy, where the second resource information includes
isolation information provided by the second node and a topology of the second node; and the
generating unit is configured to generate a resource topology based on the first resource
information and the second resource information, where the resource topology is used to describe
the network topology, an isolation capability of the first node, an isolation capability of the second
node, and an isolation capability of the link between the first node and the second node, and the
network topology is atopology between the first node and the second node.

[0037] In one or more designs of the third aspect, the units included in the control device can
implement any design of the first aspect. The control device in any one of the third aspect or the
designs of the third aspect is an apparatus configured to obtain a network dlice.

[0038] According to a fourth aspect, a control device is provided, where the control device
includes afirst obtaining unit, asecond obtaining unit, and a generating unit. The second obtaining
unit is configured to obtain first resource information from afirst node according to an isolation
policy, where the first resource information includes isolation information provided by the first
node and a topology of the first node; the second obtaining unit is configured to obtain second
resource information from a second node according to an isolation policy, where the second
resource information includes isolation information provided by the second node and a topology
of the second node; and the generating unit is configured to generate a resource topology based on
thefirst resource information and the second resource information, where the resource topology is
used to describe anetwork topol ogy, an isolation capability of the first node, an isolation capability

of the second node, and an isol ation capability of alink between the first node and the second node,
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and the network topology is atopology between the first node and the second node.

[0039] In a design of the fourth aspect, the first obtaining unit is specifically configured to:
generate first configuration data according to the isolation policy, where the first configuration
datais used to describe the isolation capability of the first node; send the first configuration data
to the first node; and receive the first resource information sent by the first node, where the first
resource information includes theisolation information provided by thefirst node and the topol ogy
of the first node, and the topology of the first node is used to describe the first node and alink on
which the first nodeis located.

[0040] In adesign of the fourth aspect, the second obtaining unit is specifically configured to:
generate second configuration data according to the isolation policy, where the second
configuration data is used to describe the isolation capability of the second node; send the second
configuration data to the second node; and receive the second resource information sent by the
second node, where the second resource information includes the isolation information provided
by the second node and the topology of the second node, and the topology of the second node is
used to describe the second node and a link on which the second node is located.

[0041] In a design of the fourth aspect, the first obtaining unit is specifically configured to:
obtain theisolation capability of the first node according to the isolation policy, where theisolation
capability of the first node includes isolation capabilities of the first node and the link on which
the first node islocated; and generate, based on the isolation capability of the first node and adata
model, the first configuration data described by using the data model.

[0042] In adesign of the fourth aspect, the second obtaining unit is specifically configured to:
obtain the isolation capability of the second node according to the isolation policy, where the
isolation capability of the second node includes isolation capabilities of the second node and the
link on which the second node is located; and generate, based on the isolation capability of the
second node and the data model, the second configuration data described by using the data model.
[0043] In a design of the fourth aspect, the generating unit is specifically configured to:
determine afirst isolation type based on the isolation information provided by the first node and
theisolation information provided by the second node; and obtain, based on the first isolation type
and the network topology, a first resource topology matching the first isolation type, where an
isolation capability of anodeincluded in the first resource topology is the first isolation type, and

an isolation capability of alink included in the first resource topology is the first isolation type.
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[0044] In adesign of the fourth aspect, the generating unit isfurther specifically configured to:
determine a second isolation type based on the isolation information provided by the first node
and the isolation information provided by the second node; and obtain, based on the second
isolation type and the network topology, a second resource topol ogy matching the second isolation
type, where an isolation capability of anodeincluded in the second resource topology isthe second
isolation type, and an isolation capability of alink included in the second resource topology is the
second isolation type.

[0045] In a design of the fourth aspect, the control device further includes a third obtaining
unit and an updating unit. The third obtaining unit is configured to obtain updated isolation
information from the first node, where the updated isolation information is used to describe a
newly added isolation capability in the first node or an invalid isolation capability in the first node;
and the updating unit is configured to obtain an updated resource topology based on the updated
isolation information and the resource topology, where the updated resource topology is used to
describe the network topology, an updated isolation capability of the first node, the isolation
capability of the second node, and an updated isol ation capability of the link between the first node
and the second node.

[0046] In adesign of the fourth aspect, the control device further includes a receiving unit, a
fourth obtaining unit, and a creation unit. The receiving unit is configured to receive aslice request
sent by a user, where the dlice request includes an identifier, and the identifier is used to identify
an isolation level of adlice requested by the user; the fourth obtaining unit is configured to obtain
an isolation type of the slice based on the identifier; and the creation unit is configured to create a
network slice based on the isolation type of the slice and the resource topol ogy, where the resource
topology is used to describe a network topology and isolation capabilities of N elements in the
network topology, the N elementsinclude at least one of anode and alink, N is an integer greater
than or equal to 1, and the network slice includes a node and a link that are required for
implementing the slice.

[0047] In adesign of the fourth aspect, the creation unit may create the network slice according
to the method for creating a network slice provided in one or more designs of the first aspect. The
control device in any one of the fourth aspect or the designs of the fourth aspect is an apparatus
configured to obtain a network dlice.

[0048] According to a fifth aspect, a control device is provided, where the control device
12
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includes an orchestrator. The orchestrator is configured to: receive a dlice request sent by a user,
wherethe dice request includes an identifier, and theidentifier isused to identify an isolation level
of a dlice requested by the user; obtain an isolation type of the slice based on the identifier; and
create a network slice based on the isolation type of the slice and a resource topol ogy, where the
resource topology is used to describe a network topology and isolation capabilities of N elements
in the network topology, the N elements include at least one of a node and alink, N is an integer
greater than or equal to 1, and the network slice includes a node and a link that are required for
implementing the slice.

[0049] In adesign of the fifth aspect, the N elements include a first node, a second node, and
alink between the first node and the second node. The orchestrator is specifically configured to:
obtain first resource information from the first node according to an isolation policy, where the
first resource information includes isolation information provided by the first node and atopology
of the first node; obtain second resource information from the second node according to an
isolation policy, where the second resource information includes isolation information provided
by the second node and a topology of the second node; and generate a resource topol ogy based on
thefirst resource information and the second resource information, where the resource topology is
used to describe the network topology, an isolation capability of the first node, an isolation
capability of the second node, and an isolation capability of the link between the first node and the
second node, and the network topology is atopology between the first node and the second node.
[0050] In a design of the fifth aspect, the control device further includes a first domain
controller and a second domain controller. The orchestrator is specificaly configured to: generate
first configuration data according to the isolation policy, where the first configuration datais used
to describe the isolation capability of the first node; and generate second configuration data
according to the isolation policy, where the second configuration data is used to describe the
isolation capability of the second node. The first domain controller is specificaly configured to:
send the first configuration data from the orchestrator to the first node; and receive the first
resource information sent by the first node, where the first resource information includes the
isolation information provided by thefirst node and the topol ogy of the first node, and the topol ogy
of the first node is used to describe the first node and alink on which the first node islocated. The
second domain controller is specificaly configured to: send the second configuration data from

the orchestrator to the second node; and receive the second resource information sent by the second
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node, where the second resource information includes the isolation information provided by the
second node and the topology of the second node, and the topology of the second node is used to
describe the second node and alink on which the second node is |located.

[0051] In one or more designs of the fifth aspect, the orchestrator can implement any design
of thefirst aspect. The control devicein any one of the fifth aspect or the designs of the fifth aspect
is an apparatus configured to obtain a network dlice.

[0052] According to a sixth aspect, a control device is provided, where the control device
includes an orchestrator. The orchestrator is specifically configured to: obtain first resource
information from afirst node according to an isolation policy, where the first resource information
includes isolation information provided by the first node and a topology of the first node; obtain
second resource information from asecond node according to an isolation policy, where the second
resource information includes isolation information provided by the second node and a topology
of the second node; and generate a resource topology based on the first resource information and
the second resource information, where the resource topology is used to describe a network
topology, an isolation capability of the first node, an isolation capability of the second node, and
an isolation capability of a link between the first node and the second node, and the network
topology is atopology between the first node and the second node.

[0053] In a design of the sixth aspect, the control device further includes a first domain
controller. The orchestrator is specifically configured to: generating, by the control device, first
configuration data according to the isolation policy, where the first configuration data is used to
describe the isolation capability of the first node; send the first configuration datato the first node
by using the first domain controller; and receive, by using the first domain controller, the first
resource information sent by the first node, where the first resource information includes the
isolation information provided by thefirst node and the topology of thefirst node, and the topol ogy
of the first nodeis used to describe the first node and alink on which the first node is located.
[0054] In a design of the sixth aspect, the control device further includes a second domain
controller. The orchestrator is specifically configured to: generate second configuration data
according to the isolation policy, where the second configuration data is used to describe the
isolation capability of the second node; send the second configuration data to the second node by
using the second domain controller; and receive, by using the second domain controller, the second

resource information sent by the second node, where the second resource information includes the
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isolation information provided by the second node and the topology of the second node, and the
topology of the second node is used to describe the second node and a link on which the second
nodeis located.

[0055] In adesign of the sixth aspect, the orchestrator is specifically configured to: obtain the
isolation capability of thefirst node according to theisolation policy, where theisolation capability
of thefirst node includesisolation capabilities of the first node and the link on which the first node
is located; and generate, based on the isolation capability of the first node and a data model, the
first configuration data described by using the data model.

[0056] In adesign of the sixth aspect, the orchestrator is specifically configured to: obtain the
isolation capability of the second node according to the isolation policy, where the isolation
capability of the second node includes isolation capabilities of the second node and the link on
which the second node is located; and generate, based on the isolation capability of the second
node and the data model, the second configuration data described by using the data model.

[0057] In adesign of the sixth aspect, the orchestrator is specifically configured to: determine
afirst isolation type based on the isolation information provided by the first node and the isolation
information provided by the second node; and obtain, based on the first isolation type and the
network topology, a first resource topology matching the first isolation type, where an isolation
capability of a node included in the first resource topology is the first isolation type, and an
isolation capability of alink included in the first resource topology is the first isolation type.
[0058] In a design of the sixth aspect, the orchestrator is further specificaly configured to:
determine a second isolation type based on the isolation information provided by the first node
and the isolation information provided by the second node; and obtain, based on the second
isolation type and the network topol ogy, a second resource topol ogy matching the second isolation
type, where an isol ation capability of anodeincluded in the second resource topology isthe second
isolation type, and an isolation capability of alink included in the second resource topology is the
second isolation type.

[0059] In a design of the sixth aspect, the orchestrator is specifically configured to: obtain
updated isolation information from the first node, where the updated isolation information is used
to describe a newly added isolation capability in the first node or an invalid isolation capability in
thefirst node; and obtain an updated resource topology based on the updated isolation information

and the resource topology, where the updated resource topology is used to describe the network
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topology, an updated isolation capability of the first node, the isolation capability of the second
node, and an updated isolation capability of the link between the first node and the second node.
The orchestrator may obtain updated isolation information from the first node by using the first
domain controller.

[0060] In adesign of the sixth aspect, the orchestrator is specifically configured to: receive a
dlicerequest sent by a user, where the slice request includes an identifier, and the identifier is used
to identify an isolation level of a dlice requested by the user; obtain an isolation type of the slice
based on the identifier; and create a network slice based on the isolation type of the slice and the
resource topology, where the resource topology is used to describe the network topology and
isolation capabilities of N elements in the network topology, the N elements include at |east one
of anode and alink, N is an integer greater than or equal to 1, and the network dlice includes a
node and alink that are required for implementing the dlice.

[0061] In adesign of the sixth aspect, the orchestrator may create the network slice according
to the method for creating a network slice provided in one or more designs of the first aspect.
[0062] According to a sixth aspect, a computer-readable storage medium is provided. The
computer-readabl e storage medium includes an instruction, and when the instruction is run on a
computer, the computer is enabled to perform the method for obtaining a network slice according
to any one of the first aspect or the possible designs of the first aspect.

[0063] According to a seventh aspect, a computer-readable storage medium is provided. The
computer-readabl e storage medium includes an instruction, and when the instruction is run on a
computer, the computer is enabled to perform the method for obtaining a resource topology
according to any one of the second aspect or the possible designs of the second aspect.

[0064] According to an eighth aspect, a computer program product including an instruction is
provided. When the computer program product is run on a computer, the computer is enabled to
perform the method for obtaining a network slice according to any one of the first aspect or the
possible designs of the first aspect.

[0065] According to a ninth aspect, a computer program product including an instruction is
provided. When the computer program product is run on a computer, the computer is enabled to
perform the method for obtaining a resource topology according to any one of the second aspect
or the possible designs of the second aspect.

[0066] According to atenth aspect, a control device is provided. The control device includes
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aprocessor, amemory, a bus, and acommunications interface. The memory is configured to store
a computer-executabl e instruction. The processor and the memory are connected by using the bus.
When the control device operates, the processor executes the computer-executable instruction
stored in the memory, to enable the control device to perform the method for obtaining a network
slice according to any one of the first aspect or the possible designs of the first aspect. The control
device may be the control device mentioned in any one of the first aspect or the possible designs
of the first aspect.

[0067] According to an eleventh aspect, a control device is provided. The control device
includes a processor, amemory, abus, and acommunications interface. The memory is configured
to store a computer-executable instruction. The processor and the memory are connected by using
the bus. When the control device operates, the processor executes the computer-executable
instruction stored in the memory, to enable the control device to perform the method for obtaining
aresource topology according to any one of the second aspect or the possible designs of the second
aspect. The control device may be the control device mentioned in any one of the second aspect
or the possible designs of the second aspect.

[0068] According to a twelfth aspect, a network device is provided. The network device
includes areceiving unit, an obtaining unit, and a sending unit. The receiving unit is configured to
receive configuration data from a control device, where the configuration data is used to describe
an isolation capability of the network device. The obtaining unit is configured to obtain sub-
resource information based on the configuration data, where the sub-resource information includes
isolation information provided by the network device and a topology of the network device, and
the topology of the network device is used to describe the network device and alink on which the
network deviceis located. The sending unit is configured to send the sub-resource information to
the control device.

[0069] According to a thirteenth aspect, a network device is provided. The network device
includes a processor, amemory, abus, and acommunicationsinterface. The memory is configured
to store a computer-executable instruction. The processor and the memory are connected by using
the bus. When the control device operates, the processor executes the computer-executable
instruction stored in the memory, to enable the network deviceto perform thefollowing operations:
receiving configuration datafrom acontrol device, wherethe configuration datais used to describe

an isolation capability of the network device; obtaining sub-resource information based on the
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configuration data, where the sub-resource information includesisolation information provided by
the network device and atopology of the network device, and the topology of the network device
Is used to describe the network device and a link on which the network device is located; and
sending the sub-resource information to the control device.

[0070] The network device provided in the twelfth aspect or the thirteenth aspect may be the
first node in any one of the first aspect or the designs of the first aspect, or the second node in any
one of the second aspect or the designs of the second aspect.

[0071] According to a fourteenth aspect, a system for obtaining a network slice is provided.
The system includes the network device provided in the twelfth aspect or the thirteenth aspect, and
the control device provided in any one of the third aspect to the eleventh aspect or any design of

any one of the third aspect to the eleventh aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0072] To describe the technical solutions in the embodiments of this application more clearly,
the following briefly describes the accompanying drawings required for describing the
embodiments.

[0073] FIG. 1 isaschematic diagram of a network scenario of obtaining a network slice;
[0074] FIG. 2 isaschematic diagram of anetwork scenario according to Embodiment 1 of this
application;

[0075] FIG. 3isaschematic flowchart of a method for obtaining a network slice according to
Embodiment 1 of this application;

[0076] FIG. 4A and FIG. 4B are schematic diagrams of performing isolation level
classification on a network resource according to Embodiment 1 of this application;

[0077] FIG. 5 isaschematic diagram of anetwork scenario according to Embodiment 2 of this
application;

[0078] FIG. 6 isaschematic structural diagram of a control device according to Embodiment
3 of this application;

[0079] FIG. 7 isaschematic structural diagram of a control device according to Embodiment
4 of this application;

[0080] FIG. 8 isaschematic structural diagram of a control device according to Embodiment
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5 of this application;

[0081] FIG. 9 isaschematic structural diagram of a control device according to Embodiment
6 of this application; and

[0082] FIG. 10 is a schematic structural diagram of a system used to obtain a network slice

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0083] The following describes the embodiments of the present invention with reference to

accompanying drawings.

Embodiment 1

[0084] FIG. 2 isaschematic diagram of anetwork scenario according to Embodiment 1 of this
application. Inthe scenario shownin FIG. 2, adomain A includes aplurality of nodes, for example,
R1and R3in FIG. 2. R1 and R3 may be edge nodesin thedomain A. A domain B includes at |east
one node, for example, R2 in FIG. 2. R2 may be an edge node in the domain B. The domain A
may be awireless network, a bearer network, or a core network. The domain B may be awireless
network, a bearer network, or a core network. The domain A and the domain B may be subnets in
a same network, or the domain A and the domain B may be different networks. A control device
can communicate with nodes in the domain A and the domain B, and configure the nodes in the
domain A and the domain B. R1 and R2 may communicate with each other through a plurality of
paths, for example, P1 and P2 in FIG. 2. P1 and P2 are used to identify different paths. A path
identified by P1 may be represented as R1-R2. A path identified by P2 may be represented as R1-
R3-R2. The node in this embodiment of this application may be aforwarding device or aserver in
the network. The forwarding device in the network may be arouter or aswitch. The control device
in this embodiment may be a software-defined networking (software-defined networking, SDN)
controller or a controller of another type.

[0085] FIG. 3isaschematic flowchart of a method for obtaining a network slice according to
Embodiment 1 of this application. The method provided in Embodiment 1 of this application is
described below with reference to FIG. 2 and FIG. 3.

[0086] 301: A control device generates first configuration data and second configuration data
19



10

15

20

25

30

according to an isolation policy.

[0087] For example, the first configuration datais used to describe an isolation capability of a
first node, and the second configuration datais used to describe an isolation capability of a second
node. The control device may receive an isolation policy delivered by an operation support system
(operation support system, OSS). Theisolation policy is used to describe isolation levels of anode
in a network and a link on which the node is located. The isolation policy may be set based on
isolation levels shown in FIG. 4A and FIG. 4B. Specifically, the control device obtains, according
to the isolation policy, the isolation capability of the first node and the isolation capability of the
second node. The isolation capability of the first node includes isolation capabilities of the first
node and links on which the first node is located. The isolation capability of the second node
includes isolation capabilities of the second node and links on which the second node is located.
The isolation capability mentioned in this embodiment of this application is an isolation function
(an isolation level or an isolation function included in the isolation level shown in FIG. 4A and
FIG. 4B) that can be implemented by an element in the network, and the element in the network
iIsanodein the network or alink in the network.

[0088] The control device generates the first configuration data based on the isolation
capability of thefirst node and adata model. The control device generatesthe second configuration
data based on the isolation capability of the second node and the data model. The data model used
by the control device may be aYANG model. The links on which the first nodeis located include
alink onwhich the first node isa start node, alink on which thefirst node is an intermediate node,
and alink on which the first node is an end node. The links on which the second node is located
include a link on which the second node is a start node, a link on which the second node is an
intermediate node, and a link on which the second node is an end node.

[0089] When isolation level classification is performed based on an isolation granularity,
resources in the network may be classified into three types (as shown in acylindrical classification
diagramin FIG. 4A and FIG. 4B): (1) resources having afine-grained physical isolation capability;
(2) resources having a coarse-grained physical isolation capability; and (3) resources that do not
have a physical isolation capability (which are resources having alogical isolation capability). A
condition for performing coarse-grained physical isolation by using the resources of type (2) is
that a physical device or aphysical port isnot used by aslice. If the physical device or the physical

port is used by a dlice, the resources of type (2) can no longer implement the isolation function.
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The resources of type (3) are resources that do not have a physical isolation capability, but a
resource of type (3) may be used by a plurality of network dlices that have a sharing feature. For

example, if arate of aphysical link is100 G, and a50 G bandwidth has been occupied by anetwork
dice, the remaining 50 G bandwidth of the link is a resource of type (3). Resource topologies of

four types may be obtai ned based on the foregoing resources of thethreetypes. aresourcetopology
that correspondsto the resources of type (1) and that has afine-grained physical isolation capability,
aresource topol ogy that correspondsto the resources of type (1) and type (2) and that has a physical

isolation capability, a resource topology that corresponds to the resources of type (3) and that has
alogical isolation capability, and an all-resource topology corresponding to the resources of the
threetypes. Theresources of type (1) and type (2) may further provide alogical isolation capability.
When the resource topology having the logical isolation capability is obtained by using the
resource of type (3), the resource topology having the logical isolation capability may be further
obtai ned based on the resources of type (2) and type (3), or the resource topology having the logical

isolation capability is obtained based on the resources of type (1) and type (3). As shownin FIG.

4A and FIG. 4B, isolation levels of the foregoing three types of resources may be further classified.

Isolation levels of resources having the physical isolation capability may be further classified into
adot level, awavelength level, aport level, adevicelevel, and a network level. For the ot level,

isolation capability classification is performed based on the flexible ethernet (Flexible Ethernet,

FlexE), an optical channel data unit (Optical Channel Data Unit-k, ODUKk), or a transmission
container (transmission container, T-cont). For the wavelength level, isolation capability
classification is performed based on a ratio of a wavelength to a frequency. For the port level,
isolation capability classification is performed based on a physical port, flexible ethernet (Flexible
Ethernet, FlexE) cross (cross), an optical cross-connection, or a network processor (network
processor, NP)+traffic management (Traffic Management, TM). Anisolation capability supporting
the FlexE cross indicates that the FlexE cross is supported in the ethernet. An isolation capability
supporting the optical cross-connection indicates that the optical cross-connection is supported in
an optical network. An isolation capability supporting NP+TM indicates that both NP isolation
and TM isolation are supported. For the device level, isolation capability classification is
performed based on a device attribute. For the network level, isolation capability classification is
performed based on a network attribute. The network attribute can be a home-customer-dedicated

network, a group-customer-dedicated network, a 5G-bearer-dedicated network, or a shared
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network. The shared network may be applicable to al services. Isolation levels of the resources
having thelogical isolation capability may be further performed according to auser level, aservice
level, atunnel level, and a system level. For the service level, isolation capability classification is
performed based on a virtual private network (virtual path network, VPN). For the tunnel level,
isolation capability classification is performed based on a tunnel attribute. For an isolation
capability of the system level, isolation capability classification may be performed based on a
virtual system (virtua system, VS), for example, isolation capability classification based on a
virtual port (virtua interface, VI) of the virtual system. If identification is performed based on an
isolation granularity, resources of the user level and the service level are fine-grained logical
isolation resources; resources of the tunnel level and the system level are coarse-grained logical
isolation resources; resources of the slot level, the wavelength level, forwarding isolation, and
cross-connection isolation are fine-grained physical isolation resources; and resources of the port
level, thedevicelevel, the network level, and system isol ation are coarse-grained physical isolation
resources. For the forwarding isolation, the cross-connection isolation, and the system isolation,
isolation level classification is further performed based on isolation of the device level.

[0090] When isolation capability classification is performed based on an isolation technology,
resources in the network may be classified into three types: (1) resources having a network
isolation capability; (2) resources having a node isolation capability; and (3) resources having a
link isolation capability. Isolation levels of the resources having the network isolation capability
may be further classified into a (1.1) home-customer-dedicated network, a (1.2) group-customer-
dedicated network, a (1.3) 5G-bearer-dedicated network, and a (1.4) shared network. Isolation
levels of the resources having the node isolation capability may be further classified into an (2.1)
al-port level, a (2.2) part-of-port level, a (2.3) system level, and a (2.4) logic level. For the (2.1)
all-port level, isolation capability classification may be performed based on NP+TM. For the (2.2)
part-of-port level, isolation capability classification may be performed based on a FlexE cross or
an optical cross-connection. For the (2.3) system level, isolation capability classification is
performed based on aVI. The (2.4) logical level is a node that has a logical isolation capability
but does not have a physical isolation capability. Isolation levels of the resources having the link
isolation capability may be further classified into a(3.1) slot level, a(3.2) wavelength level, a(3.3)
physical-port level, and a(3.4) logic level. For the (3.1) slot level, isolation capability classification

is performed based on FlexE, ODUK, or T-cont. For the (3.2) wavelength level, isolation capability
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classification is performed based on aratio of awavelength to afrequency. For the (3.3) physical-
port level, isolation capability classification is performed based on a physical port included on a
link. The (3.4) logical level is alink that has a logical isolation capability but does not have a
physical isolation capability.

[0091] For example, the control device may obtain a correspondence according to theisolation
policy, where the isolation policy includes an isolation level used for an element in anetwork of a
specific type. The network of the specific type may be selected from (1.1) to (1.4). Theelement in
the network may be a node, a link, or a node TP. The isolation level may be selected from the
isolation levelsin FIG. 4A and FIG. 4B. The correspondence includes a network identifier and a
resource classification table. The resource classification table includes the element in the network
and theisolation level of the element. In the scenario shown in FIG. 2, theisolation policy obtained
by the control device is to use the following isolation levels for a non-home-customer-dedicated
network:

[0092] (1) A node having an NP+TM isolation capability satisfies the node isolation level
corresponding to (2.1). Using four bits to represent an isolation capability of the node, where the
four bits respectively represent, from left to right, the isolation levels corresponding to (2.1), (2.2),
(2.3), and (2.4), an isolation level of the node is represented as "1000". The isolation level of the
node identified by "1000" indicates that the node has the all-port level isolation capability.

[0093] (2) A link having a FlexE isolation capability satisfies the link isolation level
corresponding to (3.1). Using four bits to represent an isolation capability of the link, where the
four bits respectively represent, from left to right, the isolation levels corresponding to (3.1), (3.2),
(3.3), and (3.4), an isolation level of the link is represented as "1000". The isolation level of the
link identified by "1000" indicates that the link has the slot-level isolation capability.

[0094] (3) A link having a physical-port isolation capability satisfies the link isolation level
corresponding to (3.3). Using four bits to represent an isolation capability of the link, where the
four bits respectively represent, from left to right, the isolation levels corresponding to (3.1), (3.2),
(3.3), and (3.4), an isolation level of the link is represented as "0010". The isolation level of the
link identified by "0010" indicates that the link has the physical-port-level isolation capability.
[0095] The control device may configure data for R1, R2, and R3 based on the foregoing
isolation policy. Configuration data of R1, R2, and R3 may be described by using the following

YANG datamodel. Details are as follows:
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augment ../../../nw:node/node-id
grouping node-attributes {
case "node-isol ated-attributes = 'NP+TMenable ' " ;
leaf node-isolated-level{ type uintl6 { value "1000"; }} //node isolation is

1000
}
grouping link-attributes {
case "source-tp=flexeenabled & dest-tp=flexeenable’;
leaf link-isolated-level{ type uint1l6 { vaue "1000"; }} //link isolation is
1000
}
grouping link-attributes {
case "source-tp= physical-port & dest-tp=physical-port”;
leaf link-isolated-level{ type uintl6 { vaue "0010"; }} //link isolation is
0010

}
[0096] 302: The control device sendsthefirst configuration datato the first node, and then the

first node performs 304.

[0097] 303: The control device sends the second configuration data to the second node, and
then the second node performs 306.

[0098] In 302 and 303, by using the network configuration protocol (Network Configuration
Protocol, NETCONF), the control device may send, to the first node, the first configuration data
described by using the YANG data model, and send, to the second node, the second configuration
data described by using the YANG data model. In the scenario shown in FIG. 2, the control device
respectively sends, to R1, R2, and R3 by using NETCONF, the configuration data described in the
YANG datamodel in 301.

[0099] 304: The first node obtains first resource information based on the first configuration
data

[0100] For example, an attribute of each TP of the first node is configured on the first node.
The attribute of the TP is used to indicate an isolation capability supported by the TP. The first

node obtains, based on the first configuration data from the control device, identifiers of M1 TPs
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that meet an isolation capability in the first configuration data and an identifier of the first node.
The M1 TPsinclude at least one ingress TP and at least one egress TP. The first node obtains the
first resource information based on the identifiers of the M1 TPs, isolation capabilities of the M1
TPs, and the identifier of the first node. The first resource information includes isolation
information provided by the first node and a topology of the first node. The isolation information
provided by thefirst nodeis used to indicate an isolation capability that the first node has and that
matches the first configuration data, for example, an isolation capability correspondsto a TP that
is on the first node and that matches the first configuration data. For details, refer to a part of the
first node in resource information described by using the YANG model in 308. The topology of
the first node is a physical topology of the first node, or the topology of the first nodeis alogical
topology of the first node. The topology of the first node is used to describe the first node and the
links on which the first node is located. The links on which the first node is located may be
represented by a TP connecting the first node to a link. The TP connecting the first node to alink
may be referred to as a link terminal point (termina point, TP) of the first node. A link in this
embodiment of this application isaphysical link, or alink isalogical link.

[0101] 305: The first node sends the first resource information to the control device, and then
the control device performs 308.

[0102] For example, thefirst node may send the first resourceinformation to the control device
by using NETCONF. The first resource information may be described by using the YANG model.
[0103] 306: The second node obtains second resource information based on the second
configuration data

[0104] For example, an attribute of each TP of the second node is configured on the second
node. The attribute of the TP is used to indicate an isolation capability supported by the TP. The
second node obtains, based on the second configuration data from the control device, identifiers
of M2 TPs that meet an isolation capability in the second configuration data and an identifier of
the second node. The M2 TPsinclude at |east oneingress TPand at | east one egress TP. The second
node obtains the second resource information based on the identifiers of the M2 TPs, isolation
capabilities of the M2 TPs, and the identifier of the second node. The second resource information
includes isolation information provided by the second node and a topology of the second node.
The isolation information provided by the second node is used to indicate an isolation capability

that the second node has and that matches the second configuration data, for example, an isolation
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capability corresponding to a TP that is on the second node and that matches the second
configuration data. For details, refer to apart of the second node in resource information described
by using the YANG model in 308. The topology of the second node is a physical topology of the
second node, or the topology of the second node is a logical topology of the second node. The
topology of the second nodeis used to describe the second node and the links on which the second
node is located. The links on which the second node is located may be represented by a TP
connecting the second node to a link. The TP connecting the second node to the link may be
referred to as a link termina point (terminal point, TP) of the second node. A link in this
embodiment of this application isaphysica link, or alink isalogical link.

[0105] 307: The second node sends the second resource information of the second node to the
control device, and then the control device performs 308.

[0106] For example, the second node may send the second resource information to the control
device by using NETCONF. The second resource information may be described by using the
YANG mode!.

[0107] 308: The control device generates a resource topology.

[0108] For example, the control device obtains resource information based on thefirst resource
information from the first node and the second resource information from the second node. The
resource information includes the topology of the first node, the topology of the second node, the
isolation information provided by the first node, and the isolation information provided by the
second node. A set formed by the topology of the first node and the topology of the second node
is used to describe atopol ogy between the first node and the second node, for example, anode and
alink that can perform communication between the first node and the second node, or alink that
can perform communication between the first node and the second node. In the scenario shown in
FIG. 2, R1 and R2 may communicate with each other by using the two links P1 and P2. If R1 is
the first node, and R2 is the second node, a topology between R1 and R2 includes R1, R2, R3, P1,
and P2. R1, R2, and R3 al have the (2.1) all-port level isolation capability. R1, R2, and R3
respectively have three, three, and two link TPs. Identifiers of the three link TPs of R1 are
respectively 1-0-1, 1-2-1, and 1-3-1. The link TP identified by 1-2-1 can communicate with R2.
The link TP identified by 1-3-1 can communicate with R3. Identifiers of the two link TPs of R3
are respectively 3-1-1 and 3-2-1. The link TP identified by 3-1-1 can communicate with R1. The

link TP identified by 3-2-1 can communicate with R2. Identifiers of the three link TPs of R2 are
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respectively 2-1-1, 2-0-1, and 2-3-1. The link TP identified by 2-1-1 can communicate with R1.
The link TP identified by 2-3-1 can communicate with R3. P1 has the (3.3) physical-port-level
isolation capability. Bandwidth link_rate of P1 is 50 G. P2 has the (3.1) slot-level isolation
capability. Bandwidth link_rate of P2 is 30 G. The control device may obtain resource information
corresponding to the domain A and the domain B based on resource information from R1, resource
information from R2, and resource information from R3. The resource information corresponding
to the domain A and the domain B may be represented, by using the YANG model, as follows:
{
"ietf-network:networks': {
"network": [
{
"network-types': {
b
"network-id": "otn-hc",
"network-attributes': "0111", //An isolation level (a network type)
corresponding to a network isolation capability
"node": [
{
"node-id": "R1",
"node-isolated-level": "1000", //An isolation level corresponding
to anode isolation capability
"node-isolated-tp": "all",

"termination-point": [

{

"tp-id": "1-0-1"
¥
{

"tp-id": "1-2-1"
¥
{

"tp-id"; "1-3-1"
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to anode isolation capability

to anode isolation capability

"node-id": "R2",
"node-isolated-leve": "1000",

"node-isolated-tp": "all",

"termination-point": [

{

"tp-id": "2-0-1"
h
{

"tp-id": "2-1-1"
¥
{

"tp-id": "2-3-1"
}

"node-id": "R3",
"node-isolated-level": "1000",

"node-isolated-tp™: "al",

"termination-point”: [

{

"tp-id": "3-1-1"
¥
{

"tp-id": "3-2-1"

28
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1,

"ietf-

{

to alink isolation capability

to alink isolation capability

network-topology:link™: [

"link-id": "R1,1-2-1,R2,2-1-1",
"link-isolated-level": "0010",

"link-rate": "50G",

"destination”: {
"source-node”: "R1",
"source-tp": "1-2-1"

}

"destination”: {
"dest-node": "R2",
"dest-tp": "2-1-1"

"link-id": "R2,2-1-1,R1,1-2-1",
"link-isolated-level": "0010",

"link-rate": "50G",

"destination”: {
"source-node”: "R2",
"source-tp": "2-1-1"

}

"destination”: {
"dest-node": "R1",

"dest-tp": "1-2-1"
29
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to alink isolation capability

to alink isolation capability

"link-id": "R1,1-3-1,R3,3-1-1",
"link-isolated-level": "1000",

"link-rate": "30G",

"destination”: {
"source-node”: "R1",
"source-tp": "1-3-1"

}

"destination”: {
"dest-node": "R3",
"dest-tp": "3-1-1"

"link-id": "R3,3-1-1,R1,1-3-1",
"link-isolated-level": "1000",

"link-rate": "30G",

"destination”: {
"source-node”: "R3",
"source-tp": "3-1-1"

}

"destination”: {
"dest-node": "R1",
"dest-tp": "1-3-1"

30
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to alink isolation capability

to alink isolation capability

"link-id": "R2,2-3-1,R3,3-2-1",
"link-isolated-level": "1000",

"link-rate": "30G",

"destination”: {
"source-node": "R2",
"source-tp": "2-3-1"

}

"destination”: {
"dest-node": "R3",
"dest-tp": "3-2-1"

"link-id": "R3,3-2-1,R2,2-3-1",
"link-isolated-level": "1000",

"link-rate": "30G",

"destination”: {
"source-node”: "R3",
"source-tp": "3-2-1"

}

"destination”: {
"dest-node": "R2",
"dest-tp": "2-3-1"

31
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}

[0109] For example, that the control device generates the resource topology based on the
resource information includes: determining, by the control device, afirst isolation type based on
the isolation information provided by the first node and the isolation information provided by the
second node; and obtaining, by the control device based on the first isolation type and a topology,
afirst resource topology matching the first isolation type, where an isolation capability of a node
included in the first resource topology is the first isolation type, and an isolation capability of a
link included in the first resource topology is the first isolation type. When the resource topol ogy
includes sub-resource topologies of a plurality of isolation types, for example, the resource
topology includes the first resource topology and a second resource topology, in addition to the
first resource topology obtained by the control device by using the foregoing method, the control
device may further obtain the second resource topology. A method for obtaining the second
resource topology by the control device includes: determining, by the control device, a second
isolation type based on the isolation information provided by the first node and the isolation
information provided by the second node; and obtaining, by the control device based on the second
isolation type and the topol ogy, the second resource topology matching the second isolation type,
where an isolation capability of a node included in the second resource topology is the second
isolation type, and an isolation capability of alink included in the second resource topology is the
second isolation type. The topology is a physical topology or alogica topology obtained by the
control device based on the topology of the first node and the topology of the second node. The
first isolation type and the second isolation type may be types used to indicate isolation
granularities, for example, fine-grained physical isolation, coarse-grained physical isolation, or
logical isolation. In the scenario shownin FIG. 2, based on the resources obtained through division
based on the isolation granularities in 301, the control device may form four types of resource
topologies, that is, a resource topology having a fine-grained physical isolation capability, a
resource topology having a coarse-grained physical isolation capability, a resource topology
having alogical isolation capability, and an all-resource topology. P1 has a coarse-grained physical
isolation capability, and therefore R1-R2 forms a resource topology having the coarse-grained
physical isolation capability. Although R1 and R2 have afine-grained physical isolation capability,
the fine-grained physical isolation capability of R1 and R2 may be downward compatible with the

coarse-grained physical isolation capability, that is, the resource topology formed between R1 and
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R2 is determined by a low-level isolation capability. P2 has a fine-grained physical isolation
capability, and therefore R1-R3-R2 forms a resource topology having the fine-grained physical
isolation capability.

[0110] 309: The control device receives a dlice request sent by a user.

[0111] For example, the slice request sent by the user includes an identifier, and the identifier
is used to describe an isolation level of a dlice requested by the dlice request. The identifier may
be information or a parameter directly identifying the isolation level. Alternatively, the identifier
may be information or a parameter used to identify a service type. The service type corresponds
totheisolation level. The control device may determine an isolation type based on the information
or the parameter used to identify the service type. The control device performs lookup in the
correspondence based on the isolation level, to obtain an isolation type that matches the isolation
level. Isolation types and isolation levels may be classified based on different dimensions. In an
implementation, the isolation type may be fine-grained physical isolation, coarse-grained physica
isolation, or logical isolation. In another implementation, the isolation type may be network
isolation, node isolation, or link isolation. Isolation levels of the isolation types may be further
classified. Anisolation level is used to describe an isolation requirement. In an implementation,
the isolation level may be highest-level isolation, lowest-level isolation, common-level isolation,
or no isolation. The control device may determine, based on the isolation level, an isolation type
that matchestheisolation level. For example, an isolation type matching the highest-level isolation
is fine-grained physical isolation, an isolation type matching the common-level isolation is fine-
grained physical isolation, an isolation type matching the lowest-level isolation is coarse-grained
physical isolation, and an isolation type matching the no isolation is logical isolation. In another
implementation, the isolation level may be a user level, a service level, a tunnel level, a system
level, adot level, awavelength level, aport level, adevice level, or a network level. The control
device may determine, based on the isolation level, an isolation type that matches the isolation
level. For example, an isolation type matching the service-level isolation islogical isolation or link
isolation, and an isolation type matching the NP+TM (port-level) isolation is coarse-grained
physical isolation or nodeisolation. For details, refer to content of FIG. 4A and FIG. 4B and related
descriptions. In the scenario shown in FIG. 2, according to afirst dlice request sent by the user, a
first network dlice needs to be deployed. A bandwidth required for the first network sliceis 40 G.

Anidentifier included in thefirst slice request is used to indicate that an isolation level of the first
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network glice is the lowest-level isolation. According to a second slice request sent by the user, a
second network slice needs to be deployed. A bandwidth required for the second network dliceis
10 G. An identifier included in the second slice request is used to indicate that an isolation level
of the second network dlice isthe highest-level isolation. According to athird slice request sent by
the user, athird network slice needs to be deployed. A bandwidth required for the third network
diceis 10 G. An identifier included in the third slice request is used to indicate that an isolation
level of the third network diceisthe highest-level isolation.

[0112] 310: The control device selects, from the resource topol ogy based on the dlice request,
anetwork resource that meets the slice request.

[0113] For example, when the isolation type is fine-grained physical isolation, the control
device calculates, in aresource topology having the fine-grained physical isolation capability, the
network resource required by the slice request. If the resource topology having the fine-grained
physical isolation capability cannot meet the network resource required by the dlice request, the
control device outputs an alarm signal for prompting. When the isolation type is coarse-grained
physical isolation, the control device calculates, in a resource topology having the coarse-grained
physical isolation capability, the network resource required by the dlice request. If the resource
topology having the coarse-grained physical isolation capability can meet the network resource
required by the slice request, the control device selects a network resource from the resource
topology having the coarse-grained physical isolation capability. If the resource topology having
the coarse-grained physical isolation capability cannot meet the network resource required by the
dlice request, the control device calculates, in the resource topology having the fine-grained
physical isolation capability, the network resource required by the slice request. If a topology
formed by a resource having the fine-grained physical isolation capability and a resource having
the coarse-grained physical isolation capability can meet the network resource required by the slice
request, the control device selects a network resource from the resource topology having the
coarse-grained physical isolation capability and the fine-grained physical isolation capability. If
the topology formed by the resource having the fine-grained physical isolation capability and the
resource having the coarse-grained physical isolation capability cannot meet the network resource
required by the slice request, the control device outputs an alarm signa for prompting. If the
control device determines, based on the identifier included in the dlice request, that isolation is not

required, the control device calculates, in a resource topology having the logical isolation
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capability, the network resource required by the dlice request.

[0114] In the scenario shown in FIG. 2, the bandwidth required for the first network slice is
40 G. The control device determines, based on an identifier included in the first network slice
request, that the first network slice corresponds to coarse-grained physical isolation. The control
device determines, based on the resource topology in 308, that the coarse-grained physical
resource topology between R1 and R2 can meet a requirement of the first network slice. The
bandwidth required for the second network sliceis 10 G. The control device determines, based on
an identifier included in the second network dlice request, that the second network dlice
corresponds to fine-grained physical isolation. The control device determines, based on the
resource topology in 308, that the fine-grained physical resource topology between R1, R3, and
R2 can meet a requirement of the second network slice. The bandwidth required for the third
network slice is 5 G. The control device determines, based on an identifier included in the third
network slice request, that the third network slice corresponds to fine-grained physical isolation.
The control device determines, based on the resource topology in 308, that the fine-grained
physical resource topology between R1, R3, and R2 can meet arequirement of the second network
dlice.

[0115] 311: The control device creates a network slice.

[0116] For example, after calculating the network resource required by the slice request, the
control device stores a correspondence between the network resource and the network slice. The
control device generates N to-be-configured nodes and configuration information of the N nodes
based on the network resource, where N is an integer greater than 1. The N to-be-configured nodes
are nodes in the network resource. A topology formed by the N to-be-configured nodes is used to
implement a service corresponding to the slice request. The control device delivers the generated
configuration information to corresponding nodes, thereby creating the network dlice. In the
scenario shown in FIG. 2, the control device selects, based on the bandwidth of P1 and the first
dice request, P1 for deployment of the first network dlice. The control device delivers
configuration information corresponding to the first network sliceto TPsthat are related to P1 and
that are on R1 or R2. The control device selects, based on the bandwidth of P2 and the second slice
request, P2 for deployment of the second network slice. The control device delivers configuration
information corresponding to the second network sliceto TPsthat are related to P2 and that are on

R1, R3, or R2. The control device selects, based on the bandwidth of P2 and thethird slice request,
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P2 for deployment of thethird network slice. The control device delivers configuration information
corresponding to the third network sliceto TPsthat are related to P2 and that are on R1, R3, or R2.
The control device further stores a correspondence between the first network slice and a network
resource that is on P1 and that meets the requirement of the first network dlice, a correspondence
between the second network slice and a network resource that is on P2 and that meets the
requirement of the second network slice, and a correspondence between the third network slice
and a network resource that is on P2 and that meets the requirement of the third network slice.
[0117] After the control device creates the network dlice, the isolation capability of the first
node or the second node is changed. A node whose isolation capability is changed may
communicate with the control device, so that the control device updates the generated resource
topology. A method for updating the resource topology by the control device is described below
by using an example in which the isolation capability of the first node is changed. After 311, the
method provided in this embodiment of this application further includes: obtaining, by the control
device, updated isolation information from the first node, where the updated isolation information
is used to describe a newly added isolation capability in the first node or an invalid isolation
capability in thefirst node; and updating, by the control device, the resource topology in 308 based
on the updated i sol ation information and the resource topology generated in 308, thereby obtaining
an updated resource topol ogy. The updated resource topology is used to describe the topology, an
updated isolation capability of the first node, the isolation capability of the second node, and an
updated isolation capability of the link between the first node and the second node. After the
isolation capability of the first node is changed, a parameter that is in the resource topology
generated in 308 and related to the isolation capability of the first node needs to be updated, but
the topology between the first node and the second node is not changed. When both the topology
of the first node and the isolation capability of the first node are changed, the control device further
needs to update the topol ogy in the resource topology generated in 308.

[0118] In the method provided in this embodiment of this application, the control device can
determine the isolation type of the slice based on the dlice request, and thereby select, from the
resource topology based on the isolation type, an element for implementing the dlice, so that an
isolation capability of the selected element matches the isolation type. Further, the control device
generates, based on an isolation capability of an element in the network, aresource topology that

can support some isolation capabilities. In this way, when creating the network dlice, the control
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device may generate, based on the isolation capability supported by the resource topology, aslice
having theisolation capability, and the slice can implement the isolation capability required by the
service. The control device may flexibly obtain the configuration data according to the isolation

policy, and thereby obtain the resource topology having a specific isolation capability.

Embodiment 2

[0119] FIG. 5isaschematic diagram of anetwork scenario according to Embodiment 2 of this
application. Inthe scenario shownin FIG. 5, adomain A includes aplurality of nodes, for example,
R1and R3in FIG. 5. R1 and R3 may be edge nodesin thedomain A. A domain B includes at |east
one node, for example, R2 in FIG. 5. R2 may be an edge node in the domain B. Types of the
domain A and the domain B may be the same as those in Embodiment 1, and details are not
described herein again. A control device can configure nodes in the domain A and the domain B.
Specificaly, afirst domain controller included in the control device may communicate with anode
inthe domain A, and configure the node in the domain A. A second domain controller included in
the control device may communicate with a node in the domain B, and configure the node in the
domain B. An orchestrator included in the control device may communicate with the first domain
controller and the second domain controller. In an implementation, the first domain controller, the
second domain controller, and the orchestrator may be independent devices that are physically
separated, and the three devices may interact with each other by using NETCONF. In another
implementation, the first domain controller, the second domain controller, and the orchestrator
may be integrated into one physical device, for example, the control device in FIG. 5. When the
first domain controller, the second domain controller, and the orchestrator are integrated into one
physical device, thefirst domain controller, the second domain controller, and the orchestrator may
be chips or circuits on the physical device. R1 and R2 may communicate with each other through
a plurality of paths, for example, P1 and P2 in FIG. 5. P1 and P2 are used to identify different
paths. A path identified by P1 may be represented as R1-R2. A path identified by P2 may be
represented as R1-R3-R2.

[0120] A difference between the method for obtaining a network dslice provided in
Embodiment 2 and that in Embodiment 1 lies in that the orchestrator in Embodiment 2 may
perform 301 and 308 to 310 in Embodiment 1. The orchestrator may execute 302 in Embodiment
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1 by using the first domain controller, and execute 303 in Embodiment 1 by using the second
domain controller. The first domain controller may obtain first resource information from a first
node by performing 305. The first domain controller may send the first resource information to the
orchestrator, or the first domain controller generates a resource topology of the domain A by using
the method in 308 and sends the resource topol ogy of the domain A to the orchestrator. The second
domain controller may obtain second resourceinformation from asecond node by performing 307.
The second domain controller may send the second resource information to the orchestrator, or the
second domain controller generates a resource topology of the domain B by using the method in
308 and sends the resource topology of the domain B to the orchestrator. The domain controllers
may obtain a resource topology based on the resource topology of the domain A and the resource
topology of the domain B. For specific content, refer to corresponding content in Embodiment 1.
[0121] FIG. 6 is aschematic structural diagram of a control device according to Embodiment
3 of thisapplication. The control device provided in Embodiment 3 isadevice configured to obtain
anetwork slice or adevice configured to obtain a resource topology. The control device provided
in Embodiment 3 includes areceiving unit 601, afirst obtaining unit 602, and a creation unit 603.
Thereceiving unit 601 isconfigured to receive aslice request sent by auser, where the slice request
includes an identifier, and the identifier isused to identify anisolation level of aslice requested by
the user. Thefirst obtaining unit 602 is configured to obtain an isolation type of the slice based on
the identifier. The creation unit 603 is configured to create a network slice based on the isolation
type of the slice and aresource topology, where the resource topol ogy is used to describe anetwork
topology and isolation capabilities of N elements in the network topology, the N elements include
at least one of anode and alink, N is an integer greater than or equal to 1, and the network slice
includes anode and alink that are required for implementing the dlice.

[0122] In an implementation, the N elements include a first node, a second node, and a link
between the first node and the second node; and the control device further includes a second
obtaining unit 604, athird obtaining unit 605, and agenerating unit 606. The second obtaining unit
604 is configured to obtain first resource information from the first node according to an isolation
policy, where the first resource information includes isolation information provided by the first
node and atopology of the first node. The third obtaining unit 605 is configured to obtain second
resource information from the second node according to an isolation policy, where the second

resource information includes isolation information provided by the second node and a topol ogy
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of the second node. The generating unit 606 is configured to generate a resource topology based
on thefirst resourceinformation and the second resource information, where the resource topol ogy
is used to describe the network topology, an isolation capability of the first node, an isolation
capability of the second node, and an isolation capability of the link between the first node and the
second node, and the network topology is atopology between the first node and the second node.
[0123] When obtaining the first resource information, the second obtaining unit 604 is
specifically configured to: generate first configuration data according to theisolation policy, where
the first configuration data is used to describe the isolation capability of the first node; send the
first configuration data to the first node; and receive the first resource information sent by the first
node, where the first resource information includes the isolation information provided by the first
node and the topology of the first node, and the topology of the first node is used to describe the
first node and a link on which the first node is located. When obtaining the second resource
information, the third obtaining unit 605 is specificaly configured to: generate second
configuration data according to the isolation policy, where the second configuration data is used
to describe the isolation capability of the second node; send the second configuration data to the
second node; and receive the second resource information sent by the second node, where the
second resource information includes the isolation information provided by the second node and
the topol ogy of the second node, and the topology of the second node i s used to describe the second
node and alink on which the second node is located.

[0124] When obtaining the first configuration data, the second obtaining unit 604 is
specifically configured to: obtain theisolation capability of the first node according to theisolation
policy, where the isolation capability of the first node includes isolation capabilities of the first
node and the link on which the first node islocated; and generate, based on theisolation capability
of the first node and a data model, the first configuration data described by using the data model.
When obtaining the second configuration data, the third obtaining unit 605 is specifically
configured to: obtain the isolation capability of the second node according to the isolation policy,
where the isolation capability of the second node includesisolation capabilities of the second node
and the link on which the second node is located; and generate, based on the isolation capability
of the second node and a data model, the second configuration data described by using the data
model.

[0125] For example, the generating unit 606 is specifically configured to: determine a first
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isolation type based on the isolation information provided by the first node and the isolation
information provided by the second node; and obtain, based on the first isolation type and the
network topology, a first resource topology matching the first isolation type, where an isolation
capability of a node included in the first resource topology is the first isolation type, and an
isolation capability of alink included in thefirst resource topology isthe first isolation type. After
obtaining the first resource topology, the generating unit 606 may be further configured to obtain
asecond resource topol ogy, which specifically includes: determining asecond isolation type based
on the isolation information provided by the first node and the isolation information provided by
the second node; and obtaining, based on the second isolation type and the network topology, the
second resource topology matching the second isolation type, where an isolation capability of a
node included in the second resource topology is the second isolation type, and an isolation
capability of alink included in the second resource topol ogy is the second isolation type.

[0126] In an implementation, the first isolation type is fine-grained physical isolation, coarse-
grained physical isolation, or logical isolation, the second isolation type is fine-grained physical
isolation, coarse-grained physical isolation, or logical isolation, and the second isolation type is
different from the first isolation type. In another implementation, the first isolation typeis network
isolation, link isolation, or node isolation, the second isolation type is network isolation, node
physical isolation, or link isolation, and the second isol ation type is different from thefirst isolation
type.

[0127] For example, the creation unit 603 is specifically configured to: select, from the
resource topology based on the isolation type of the dlice, a sub-resource topology matching the
isolation type of the dlice, where an isolation capability of a node included in the sub-resource
topology is the isolation type of the dlice, and an isolation capability of alink included in the sub-
resource topology is the isolation type of the slice; and store a correspondence between the sub-
resource topology and the identifier. The creation unit 603 is further configured to: obtain, based
on the dlice request, service information corresponding to the slice; obtain an ingress TP and an
egress TP of athird node based on the sub-resource topology, where an isolation capability of the
ingress TP is an isolation capability of the slice, an isolation capability of the egress TP is the
isolation capability of the dlice, the isolation capability of the ingress TP supports the isolation
capability of the node included in the sub-resource topology and the isolation capability of thelink

included in the sub-resource topology, and the isolation capability of the egress TP supports the
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isolation capability of the node included in the sub-resource topology and the isolation capability
of the link included in the sub-resource topology; and send, to the third node, a correspondence
including the service information, the ingress TP, and the egress TP. The third node may be the
first node or the second node, or the third node is a node except the first node and the second node.
[0128] For example, the control device can further update the generated resource topology,
and the control device further includes a fourth obtaining unit 607 and an updating unit 608. The
fourth obtaining unit 607 is configured to obtain updated isolation information from the first node,
where the updated isolation information is used to describe a newly added isolation capability in
thefirst node or aninvalid isolation capability in thefirst node. The updating unit 608 is configured
to obtain an updated resource topol ogy based on the updated isol ation information and the resource
topology, where the updated resource topology is used to describe the network topology, an
updated isolation capability of the first node, the isolation capability of the second node, and an
updated isolation capability of the link between the first node and the second node.

[0129] For example, the isolation level isauser level, aservice level, atunnel level, a system
level, adlot level, awavelength level, aport level, adevice level, or anetwork level. Theisolation
capability in this embodiment of this application is an isolation function that is of an element and
that correspondsto theisolation level. The element may be anode or alink, and may be specifically
anode TP or alink TP. The isolation information in this embodiment of this application is an
isolation capability supported by a specific TP of the element. The isolation capability supported
by the TP may be represented by an isolation level in a multi-bit form, for example, in aform of
the YANG model in the foregoing embodiment.

[0130] The units included in the control device provided in Embodiment 3 can perform
corresponding functions of the control device provided in Embodiment 1. The receiving unit 601
is configured to support the control device in executing 309 in Embodiment 1. The first obtaining
unit 602 is configured to support the control device in obtaining the isolation type of the slice
based on the slice request in 310 in Embodiment 1. The creation unit 603 is configured to support
the control devicein obtaining the network resourcein 310 and 311 in Embodiment 1. The second
obtaining unit 604 is configured to support the control device in generating the first configuration
datain 301, 302, and 305 in Embodiment 1. The third obtaining unit 605 is configured to support
the control devicein generating second configuration datain 301, 303, and 307 in Embodiment 1.

The generating unit 606 is configured to support the control device in performing 308 in
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Embodiment 1.

[0131] FIG. 7 isaschematic structural diagram of a control device according to Embodiment
4 of this application. The control device provided in Embodiment 4 may be the same as the control
device provided in Embodiment 3. A device structure of the control device provided in
Embodiment 4 is described from a perspective of hardware. The control device includes a
processor 701, a memory 702, a communications bus 704, and a communications interface 703.
The processor 701, the memory 702, and the communi cations interface 703 are connected by using
the communications bus 704. The memory 702 is configured to store a program. The processor
701 performs, according to an executable instruction included in the program read from the
memory 702, the method performed by the control device in the foregoing Embodiment 1. The
processor 701 may receive a packet or a message from a user, a first node, or a second node by
using the communications interface 703.

[0132] When the control device has a function of the control device in Embodiment 1, the
communicationsinterface 703 is configured to support the control device in performing 302, 303,
305, 307, and 309 in Embodiment 1. The processor 701 is configured to support the control device
in performing 301, 308, 310, and 311 in Embodiment 1. In addition to storing program code and
data, the memory 702 isfurther configured to cache the isolation information, the correspondence,
and the resource topology in Embodiment 1.

[0133] FIG. 8 isaschematic structural diagram of a control device according to Embodiment
5 of this application. The control device provided in Embodiment 5 may perform a corresponding
function of the control device provided in Embodiment 2. The control device provided in
Embodiment 5 includes an orchestrator 801. The orchestrator 801 is configured to: receive aslice
request sent by a user, where the dlice request includes an identifier, and the identifier is used to
identify anisolation level of aslicerequested by the user; obtain anisolation type of the slice based
on the identifier; and create a network dlice based on the isolation type of the slice and aresource
topology, where the resource topology is used to describe a network topology and isolation
capabilities of N elements in the network topology, the N elements include at |east one of a node
and alink, N is an integer greater than or equal to 1, and the network slice includes a node and a
link that are required for implementing the dlice.

[0134] In an implementation, the control device further includes afirst domain controller 802

and a second domain controller 803. The N elements include a first node, a second node, and a
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link between the first node and the second node. The first domain controller 802 is configured for
communication between the orchestrator 801 and the first node. The second domain controller 803
is configured for communication between the orchestrator 801 and the second node. The
orchestrator is specificaly configured to: obtain first resource information from the first node
according to an isolation policy by using the first domain controller 802, where the first resource
information includes isolation information provided by the first node and a topology of the first
node; obtain second resource information from the second node according to an isolation policy
by using the second domain controller 803, where the second resource information includes
isolation information provided by the second node and atopology of the second node; and generate
aresource topology based on the first resource information and the second resource information,
where the resource topology is used to describe the network topology, an isolation capability of
the first node, an isolation capability of the second node, and an isolation capability of the link
between the first node and the second node, and the network topology is a topology between the
first node and the second node.

[0135] In an implementation, the orchestrator 801 is specifically configured to: generate first
configuration data according to the isolation policy, where the first configuration data is used to
describetheisolation capability of thefirst node; and generate second configuration data according
to the isolation policy, where the second configuration data is used to describe the isolation
capability of the second node. The first domain controller 801 is specifically configured to: send
the first configuration data from the orchestrator to the first node; and receive the first resource
information sent by the first node, where the first resource information includes the isolation
information provided by the first node and the topology of the first node, and the topology of the
first nodeis used to describe the first node and alink on which thefirst node islocated. The second
domain controller 802 is specificaly configured to: send the second configuration data from the
orchestrator to the second node; and receive the second resource information sent by the second
node, where the second resource information includes the isolation information provided by the
second node and the topology of the second node, and the topology of the second node is used to
describe the second node and alink on which the second node is | ocated.

[0136] When obtaining the first configuration data, the orchestrator 801 is specifically
configured to: obtain the isolation capability of the first node according to the isolation policy,

where the isolation capability of the first node includes isolation capabilities of the first node and
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the link on which the first node is located; and generate, based on the isolation capability of the
first node and a data model, the first configuration data described by using the data model. When
obtaining the second configuration data, the orchestrator 801 is specifically configured to: obtain
the isolation capability of the second node according to the isolation policy, where the isolation
capability of the second node includes isolation capabilities of the second node and the link on
which the second node is located; and generate, based on the isolation capability of the second
node and a data model, the second configuration data described by using the data model.

[0137] For example, the orchestrator 801 is specificaly configured to: determine a first
isolation type based on the isolation information provided by the first node and the isolation
information provided by the second node; and obtain, based on the first isolation type and the
network topology, a first resource topology matching the first isolation type, where an isolation
capability of a node included in the first resource topology is the first isolation type, and an
isolation capability of alink included in thefirst resource topology isthe first isolation type. After
obtaining the first resource topology, the generating unit 606 may be further configured to obtain
asecond resource topol ogy, which specifically includes: determining asecond isolation type based
on the isolation information provided by the first node and the isolation information provided by
the second node; and obtaining, based on the second isolation type and the network topology, the
second resource topology matching the second isolation type, where an isolation capability of a
node included in the second resource topology is the second isolation type, and an isolation
capability of alink included in the second resource topology is the second isolation type.

[0138] For example, the orchestrator 801 is specifically configured to: select, from the
resource topology based on the isolation type of the slice, a sub-resource topology matching the
isolation type of the slice, where an isolation capability of a node included in the sub-resource
topology is the isolation type of the dlice, and an isolation capability of alink included in the sub-
resource topology is the isolation type of the slice; and store a correspondence between the sub-
resource topology and the identifier. The orchestrator 801 is further configured to: obtain, based
on the dlice request, service information corresponding to the slice; obtain an ingress TP and an
egress TP of athird node based on the sub-resource topology, where an isolation capability of the
ingress TP is an isolation capability of the slice, an isolation capability of the egress TP is the
isolation capability of the dlice, the isolation capability of the ingress TP supports the isolation

capability of the node included in the sub-resource topology and the isolation capability of the link
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included in the sub-resource topology, and the isolation capability of the egress TP supports the
isolation capability of the node included in the sub-resource topology and the isolation capability
of the link included in the sub-resource topology; and send, to the third node, a correspondence
including the service information, the ingress TP, and the egress TP. The third node may be the
first node or the second node, or the third node is a node except the first node and the second node.
[0139] For example, the control device can further update the generated resource topology,
and the orchestrator 801 is further configured to: obtain updated isolation information from the
first node, where the updated isolation information is used to describe a newly added isolation
capability inthefirst node or an invalid isolation capability in the first node; and obtain an updated
resource topology based on the updated i sol ation information and the resource topol ogy, wherethe
updated resource topology is used to describe the network topol ogy, an updated i sol ation capability
of thefirst node, the isolation capability of the second node, and an updated isolation capability of
the link between the first node and the second node.

[0140] A hardware structure of the control device provided in Embodiment 5 may perform
corresponding functions of the control device provided in Embodiment 2. For specific functions
supported by the orchestrator 501, the first domain controller 502, and the second domain
controller 503, refer to corresponding content in Embodiment 2.

[0141] FIG. 9 isaschematic structural diagram of a control device according to Embodiment
6 of this application. An orchestrator included in the control device provided in Embodiment 6
may be the same as the orchestrator included in the control device provided in Embodiment 5. A
structure of the orchestrator of the control device provided in Embodiment 6 is described from a
perspective of hardware. The orchestrator includes a processor 901, a memory 902, a
communications bus 904, and a communications interface 903. The processor 901, the memory
902, and the communications interface 903 are connected by using the communications bus 904.
The memory 902 is configured to store a program. The processor 901 executes, according to an
executable instruction included in the program read from the memory 902, content of 301, 302,
303, and 308 to 311 executed by the control device in Embodiment 1. The processor 901 may
receive a packet or a message from a user, a first node, or a second node by using the
communications interface 903. When the orchestrator has a function of the control device in
Embodiment 1, the communications interface 903 is configured to support the orchestrator in

performing 302, 303, and 309 in Embodiment 1. The processor 901 is configured to support the
45



10

15

20

25

30

orchestrator in performing 301, 308, 310, and 311 in Embodiment 1. In addition to storing program
code and data, the memory 902 is further configured to cache the isolation information, the
correspondence, and the resource topology in Embodiment 1.

[0142] FIG. 10 is a schematic structural diagram of a system used to obtain a network slice
according to an embodiment of this application. The system may include afirst network device, a
second network device, and a control device. The first network device may be the first node in
Embodiment 1 or Embodiment 2. The second network device may be the second node in
Embodiment 1 or Embodiment 2. The control device may be the control device mentioned in any
one of Embodiment 1 to Embodiment 6. For a structure of the control device, refer to
corresponding content in Embodiment 3 to Embodiment 6. For a function of the first network
device, refer to content related to the first node in Embodiment 1 or Embodiment 2. For afunction
of the second network device, refer to content related to the second node in Embodiment 1 or
Embodiment 2.

[0143] In the embodiments of this application, the domain A and the domain B are used as an
example for description. When it is required to obtain a network slice in a domain, the method
provided in the embodiments of this application may be used: A controller or a control device of
the domain obtains, based on resource information fed back by an element in the domain, a
resource topology corresponding to the domain. The controller or the control device of the domain
may create, based on a dlice request from a user and the method in the foregoing embodiments, a
network glice that meets a requirement of the user. For specific content, refer to corresponding
content in Embodiment 1 or Embodiment 2.

[0144] A general purpose processor mentioned in the embodiments of this application may be
a microprocessor, or the processor may be any conventiona processor. Steps of the method
disclosed with reference to the embodiments of the invention may be directly implemented by a
combination of hardware and a software module in the processor. When the method is
implemented by using software, code that implements the foregoing functions may be stored in a
computer-readabl e medium. The computer-readabl e medium includes acomputer storage medium.
The storage medium may be any avail able medium accessible to a computer, and may include but
isnot limited to the following examples. The computer-readable medium may be arandom-access
memory (English full name: random-access memory, RAM for short), a read-only memory

(English full name: read-only memory, ROM for short), an electrically erasable programmable
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read-only memory (English full name: electrically erasable programmable read-only memory,
EEPROM for short), a compact disc read-only memory (English full name: compact disc read-
only memory, CD-ROM for short) or another optical disc memory, a magnetic disk storage
medium or another magnetic disk storage device, or any other medium that can be configured to
carry or store expected program code in an instruction or data structure form and that can be
accessed by acomputer. The computer-readable medium may be acompact disc (English full name:
compact disk, CD for short), alaser disc, adigital versatile disc (English full name: digital video
disk, DVD for short), afloppy disk, or aBlu-ray disc.

[0145] The embodiments in this specification are al described in a progressive manner. For
same or similar parts of the embodiments, reference may be made to each other. Each embodiment
focuses on a difference from other embodiments. Especially, a system embodiment is basically
similar to amethod embodiment, and thereforeis described briefly, and for related parts, reference

may be made to some descriptions in the method embodiment.
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CLAIMS

What is claimed is:

1. A method for obtaining a network slice, wherein the method comprises:

receiving, by a control device, a dlice request sent by a user, wherein the slice request
comprises an identifier, and the identifier is used to identify an isolation level of a dlice requested
by the user;

obtaining, by the control device, an isolation type of the slice based on the identifier; and

creating, by the control device, a network slice based on the isolation type of the slice and a
resource topology, wherein the resource topology is used to describe a network topology and
isolation capabilities of N elements in the network topology, the N elements comprise at |east one
of anode and alink, N is an integer greater than or equal to 1, and the network slice comprises a
node and alink that are required for implementing the dlice.

2. The method according to claim 1, wherein the N elements comprise afirst node, a second
node, and alink between the first node and the second node, and the method further comprises:

obtaining, by the control device, first resource information from the first node according to
an isolation policy, wherein the first resource information comprises isolation information
provided by the first node and atopology of the first node;

obtaining, by the control device, second resource information from the second node according
to an isolation policy, wherein the second resource information comprises isolation information
provided by the second node and a topology of the second node; and

generating, by the control device, aresource topology based on the first resource information
and the second resource information, wherein the resource topology is used to describe the network
topology, an isolation capability of the first node, an isolation capability of the second node, and
an isolation capability of the link between the first node and the second node, and the network
topology is atopology between the first node and the second node.

3. The method according to claim 2, wherein the obtaining, by the control device, first
resource information from the first node according to an isolation policy comprises.

generating, by the control device, first configuration data according to the isolation policy,
wherein the first configuration data is used to describe the isolation capability of the first node;

sending, by the control device, the first configuration data to the first node; and
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receiving, by the control device, the first resource information sent by the first node, wherein
the first resource information comprises the isolation information provided by the first node and
the topology of the first node, and the topology of the first node is used to describe the first node
and alink on which the first nodeis located; and

the obtaining, by the control device, second resource information from the second node
according to an isolation policy comprises:

generating, by the control device, second configuration data according to the isolation policy,
wherein the second configuration data is used to describe the isolation capability of the second
node;

sending, by the control device, the second configuration data to the second node; and

receiving, by the control device, the second resource information sent by the second node,
wherein the second resource information comprises the isolation information provided by the
second node and the topology of the second node, and the topology of the second node is used to
describe the second node and alink on which the second node is |l ocated.

4. The method according to clam 3, wherein the generating, by the control device, first
configuration data according to the isolation policy comprises.

obtaining, by the control device, the isolation capability of the first node according to the
isolation policy, wherein the isolation capability of the first node comprises isolation capabilities
of the first node and the link on which the first node is located; and

generating, by the control device based on the isolation capability of the first node and adata
model, the first configuration data described by using the data model; and

the generating, by the control device, second configuration data according to the isolation
policy comprises:

obtaining, by the control device, the isolation capability of the second node according to the
isolation policy, wherein the isolation capability of the second node comprises isolation
capabilities of the second node and the link on which the second node is located; and

generating, by the control device based on theisolation capability of the second node and the
data model, the second configuration data described by using the data model.

5. The method according to any one of claims 2 to 4, wherein the generating, by the control
device, a resource topology based on the first resource information and the second resource

information comprises.
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determining, by the control device, afirst isolation type based on the isolation information
provided by the first node and the isolation information provided by the second node; and

obtaining, by the control device based on the first isolation type and the network topology, a
first resource topology matching the first isolation type, wherein an isolation capability of a node
comprised in the first resource topology is the first isolation type, and an isolation capability of a
link comprised in the first resource topology is the first isolation type.

6. The method according to clam 5, wherein the generating, by the control device, aresource
topology based on the first resource information and the second resource information further
comprises:

determining, by the control device, a second isolation type based on the isolation information
provided by the first node and the isolation information provided by the second node; and

obtaining, by the control device based on the second isolation type and the network topology,
a second resource topology matching the second isolation type, wherein an isolation capability of
a node comprised in the second resource topology is the second isolation type, and an isolation
capability of alink comprised in the second resource topology is the second isolation type.

7. The method according to claim 5 or 6, wherein the first isolation type is fine-grained
physical isolation, coarse-grained physical isolation, or logical isolation, the second isolation type
is fine-grained physical isolation, coarse-grained physical isolation, or logical isolation, and the
second isolation type is different from the first isolation type; or

the first isolation type is network isolation, link isolation, or node isolation, the second
isolation type is network isolation, node physical isolation, or link isolation, and the second
isolation type is different from the first isolation type.

8. The method according to any one of clams 1 to 7, wherein the creating, by the control
device, anetwork dlice based on the isolation type of the slice and a resource topology comprises:

selecting, by the control device from the resource topology based on the isolation type of the
dlice, a sub-resource topology matching the isolation type of the slice, wherein an isolation
capability of a node comprised in the sub-resource topology is the isolation type of the slice, and
an isolation capability of alink comprised in the sub-resource topology is the isolation type of the
dice; and

storing, by the control device, a correspondence between the sub-resource topology and the
identifier.
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9. The method according to claim 8, wherein the creating, by the control device, a network
dlice based on the isolation type of the slice and a resource topology further comprises:

obtaining, by the control device based on the slice request, service information corresponding
to the slice;

obtaining, by the control device, aningressterminal point TPand an egress TP of athird node
based on the sub-resource topol ogy, wherein an isolation capability of theingress TPisan isolation
capability of the dlice, anisolation capability of the egress TPistheisolation capability of thedlice,
the isolation capability of the ingress TP supports the isolation capability of the node comprised in
the sub-resource topology and the isolation capability of the link comprised in the sub-resource
topology, and the isolation capability of the egress TP supports the isolation capability of the node
comprised in the sub-resource topology and the isolation capability of the link comprised in the
sub-resource topology; and

sending, by the control device to the third node, a correspondence comprising the service
information, the ingress TP, and the egress TP.

10. The method according to any one of claims 1 to 9, wherein after the creating a network
dice, the method further comprises:

obtaining, by the control device, updated isolation information from the first node, wherein
the updated isolation information is used to describe a newly added isolation capability in the first
node or an invalid isolation capability in the first node; and

obtaining, by the control device, an updated resource topology based on the updated isolation
information and the resource topol ogy, wherein the updated resource topology is used to describe
the network topology, an updated isolation capability of the first node, the isolation capability of
the second node, and an updated isolation capability of the link between the first node and the
second node.

11. The method according to any one of clams 1 to 10, wherein the isolation level is a user
level, aservicelevel, atunnd level, asystem level, adlot level, awavelength level, aport level, a
devicelevel, or anetwork level; and

the isolation capability is an isolation function that is of an element and that corresponds to
theisolation level.

12. A method for obtaining a resource topology, wherein the method comprises:

obtaining, by a control device, first resource information from a first node according to an
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isolation policy, wherein the first resource information comprises isolation information provided
by the first node and atopology of the first node;

obtaining, by the control device, second resourceinformation from the second node according
to an isolation policy, wherein the second resource information comprises isolation information
provided by the second node and a topology of the second node; and

generating, by the control device, aresource topology based on thefirst resource information
and the second resource information, wherein the resource topology is used to describe a network
topology, an isolation capability of the first node, an isolation capability of the second node, and
an isolation capability of a link between the first node and the second node, and the network
topology is atopology between the first node and the second node.

13. The method according to claim 12, wherein the obtaining, by the control device, first
resource information from the first node according to an isolation policy comprises:

generating, by the control device, first configuration data according to the isolation policy,
wherein the first configuration data is used to describe the isolation capability of the first node;

sending, by the control device, the first configuration data to the first node; and

receiving, by the control device, the first resource information sent by the first node, wherein
the first resource information comprises the isolation information provided by the first node and
the topology of the first node, and the topology of the first node is used to describe the first node
and alink on which the first node is located; and

the obtaining, by the control device, second resource information from the second node
according to an isolation policy comprises:

generating, by the control device, second configuration dataaccording to the isolation policy,
wherein the second configuration data is used to describe the isolation capability of the second
node;

sending, by the control device, the second configuration data to the second node; and

receiving, by the control device, the second resource information sent by the second node,
wherein the second resource information comprises the isolation information provided by the
second node and the topology of the second node, and the topology of the second node is used to
describe the second node and alink on which the second node is |ocated.

14. The method according to claim 13, wherein the generating, by the control device, first

configuration data according to the isolation policy comprises:
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obtaining, by the control device, the isolation capability of the first node according to the
isolation policy, wherein the isolation capability of the first node comprises isolation capabilities
of the first node and the link on which the first node is located; and

generating, by the control device based on the isolation capability of the first node and adata
model, the first configuration data described by using the data model; and

the generating, by the control device, second configuration data according to the isolation
policy comprises:

obtaining, by the control device, the isolation capability of the second node according to the
isolation policy, wherein the isolation capability of the second node comprises isolation
capabilities of the second node and the link on which the second node is located; and

generating, by the control device based on theisolation capability of the second node and the
data model, the second configuration data described by using the data model.

15. The method according to any one of claims 12 to 14, wherein the generating, by the
control device, aresource topology based on thefirst resource information and the second resource
information comprises.

determining, by the control device, afirst isolation type based on the isolation information
provided by the first node and the isolation information provided by the second node; and

obtaining, by the control device based on the first isolation type and the network topology, a
first resource topology matching the first isolation type, wherein an isolation capability of a node
comprised in the first resource topology is the first isolation type, and an isolation capability of a
link comprised in the first resource topology is the first isolation type.

16. The method according to claim 15, wherein the generating, by the control device, a
resource topology based on the first resource information and the second resource information
further comprises:

determining, by the control device, a second isolation type based on the isolation information
provided by the first node and the isolation information provided by the second node; and

obtaining, by the control device based on the second isolation type and the network topology,
a second resource topology matching the second isolation type, wherein an isolation capability of
a node comprised in the second resource topology is the second isolation type, and an isolation
capability of alink comprised in the second resource topology is the second isolation type.

17. The method according to claim 15 or 16, wherein the first isolation type is fine-grained
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physical isolation, coarse-grained physical isolation, or logical isolation, the second isolation type
is fine-grained physical isolation, coarse-grained physical isolation, or logical isolation, and the
second isolation type is different from the first isolation type; or

the first isolation type is network isolation, link isolation, or node isolation, the second
isolation type is network isolation, node physical isolation, or link isolation, and the second
isolation type is different from the first isolation type.

18. The method according to any one of claims 12 to 17, wherein the method further
comprises:

obtaining, by the control device, updated isolation information from the first node, wherein
the updated isolation information is used to describe a newly added isolation capability in the first
node or an invalid isolation capability in the first node; and

obtaining, by the control device, an updated resource topology based on the updated isolation
information and the resource topol ogy, wherein the updated resource topology is used to describe
the network topology, an updated isolation capability of the first node, the isolation capability of
the second node, and an updated isolation capability of the link between the first node and the
second node.

19. The method according to any one of claims 12 to 18, wherein the method further
comprises:

receiving, by the control device, a dlice request sent by a user, wherein the slice request
comprises an identifier, and the identifier is used to identify an isolation level of a slice requested
by the user;

obtaining, by the control device, an isolation type of the slice based on the identifier; and

creating, by the control device, anetwork slice based on theisolation type of the slice and the
resource topology, wherein the resource topology is used to describe a network topology and
isolation capabilities of N elements in the network topology, the N elements comprise at least one
of anode and alink, N is an integer greater than or equal to 1, and the network slice comprises a
node and alink that are required for implementing the dlice.

20. A control device, wherein the control device comprises:

areceiving unit, configured to receive aslice request sent by a user, wherein the slice request
comprises an identifier, and the identifier is used to identify an isolation level of a slice requested

by the user;
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afirst obtaining unit, configured to obtain an isolation type of the slice based on theidentifier;
and

a creation unit, configured to create a network slice based on the isolation type of the slice
and aresource topology, wherein the resource topol ogy is used to describe a network topology and
isolation capabilities of N elements in the network topology, the N elements comprise at |east one
of anode and alink, N is an integer greater than or equal to 1, and the network slice comprises a
node and alink that are required for implementing the dlice.

21. The control device according to claim 20, wherein the N elements comprise afirst node,
asecond node, and alink between the first node and the second node, and the control device further
comprises:

a second obtaining unit, configured to obtain first resource information from the first node
according to an isolation policy, wherein the first resource information comprises isolation
information provided by the first node and atopology of the first node;

athird obtaining unit, configured to obtain second resource information from the second node
according to an isolation policy, wherein the second resource information comprises isolation
information provided by the second node and a topology of the second node; and

a generating unit, configured to generate a resource topology based on the first resource
information and the second resource information, wherein the resource topology is used to describe
the network topology, an isolation capability of the first node, an isolation capability of the second
node, and an isolation capability of the link between the first node and the second node, and the
network topology is atopology between the first node and the second node.

22. The control deviceaccording to claim 21, wherein the second obtaining unit is specifically
configured to: generate first configuration data according to the isolation policy, wherein the first
configuration data is used to describe the isolation capability of the first node; send the first
configuration datato thefirst node; and receive the first resourceinformation sent by thefirst node,
wherein the first resource information comprises the isolation information provided by the first
node and the topology of the first node, and the topology of the first node is used to describe the
first node and alink on which the first node is located; and

the third obtaining unit is specifically configured to: generate second configuration data
according to the isolation policy, wherein the second configuration data is used to describe the

isolation capability of the second node; send the second configuration data to the second node; and
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receive the second resource information sent by the second node, wherein the second resource
information comprises the isolation information provided by the second node and the topology of
the second node, and the topology of the second node is used to describe the second node and a
link on which the second node is located.

23. Thecontrol deviceaccording to claim 22, wherein the second obtaining unit is specifically
configured to: obtain the isolation capability of the first node according to the isolation policy,
wherein the isolation capability of the first node comprises isolation capabilities of the first node
and the link on which the first node is located; and generate, based on the isolation capability of
thefirst node and adata model, the first configuration data described by using the datamodel; and

the third obtaining unit is specifically configured to: obtain the isolation capability of the
second node according to the isolation policy, wherein the isolation capability of the second node
comprises isolation capabilities of the second node and the link on which the second node is
located; and generate, based on the isolation capability of the second node and the data model, the
second configuration data described by using the data model.

24. The control device according to any one of claims 21 to 23, wherein the generating unit
is specifically configured to:

determine afirst isolation type based on the isolation information provided by the first node
and the isolation information provided by the second node; and

obtaining, based on thefirst isolation type and the network topol ogy, afirst resource topology
matching the first isolation type, wherein an isolation capability of a node comprised in the first
resource topology is the first isolation type, and an isolation capability of alink comprised in the
first resource topology is the first isolation type.

25. The control device according to claim 24, wherein the generating unit is specifically
configured to:

determine a second isolation type based on the isolation information provided by the first
node and the isolation information provided by the second node; and

obtain, based on the second isolation type and the network topology, a second resource
topology matching the second isolation type, wherein an isolation capability of a node comprised
in the second resource topology is the second isolation type, and an isolation capability of alink
comprised in the second resource topology is the second isolation type.

26. The control device according to claim 24 or 25, wherein the first isolation type is fine-
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grained physica isolation, coarse-grained physical isolation, or logica isolation, the second
isolation type is fine-grained physical isolation, coarse-grained physica isolation, or logical
isolation, and the second isolation type is different from the first isolation type; or

the first isolation type is network isolation, link isolation, or node isolation, the second
isolation type is network isolation, node physical isolation, or link isolation, and the second
isolation type is different from the first isolation type.

27. The control device according to any one of claims 20 to 26, wherein the creation unit is
specifically configured to:

select, from the resource topology based on the isolation type of the slice, a sub-resource
topology matching the isolation type of the slice, wherein an isolation capability of a node
comprised in the sub-resource topol ogy istheisolation type of the slice, and an isolation capability
of alink comprised in the sub-resource topology is the isolation type of the dlice; and

store a correspondence between the sub-resource topology and the identifier.

28. The control device according to clam 27, wherein the creation unit is specifically
configured to:

obtain, based on the slice request, service information corresponding to the slice;

obtain an ingressterminal point TPand an egress TP of athird node based on the sub-resource
topology, wherein an isolation capability of theingress TPis an isolation capability of the dlice, an
isolation capability of the egress TP is the isolation capability of the slice, the isolation capability
of the ingress TP supports the isolation capability of the node comprised in the sub-resource
topology and the isolation capability of the link comprised in the sub-resource topology, and the
isolation capability of the egress TP supports the isolation capability of the node comprised in the
sub-resource topology and the isolation capability of the link comprised in the sub-resource
topology; and

send, to the third node, a correspondence comprising the service information, the ingress TP,
and the egress TP,

29. The control device according to any one of claims 20 to 28, wherein the control device
further comprises:

afourth obtaining unit, configured to obtain updated isol ation information from the first node,
wherein the updated isolation information is used to describe anewly added isolation capability in

the first node or an invalid isolation capability in the first node; and
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an updating unit, configured to obtain an updated resource topology based on the updated
isolation information and the resource topol ogy, wherein the updated resource topology is used to
describe the network topology, an updated isolation capability of the first node, the isolation
capability of the second node, and an updated isolation capability of the link between thefirst node
and the second node.

30. The control device according to any one of claims 20 to 29, wherein the isolation level is
auser level, aservice level, atunnel level, a system level, adlot level, awavelength level, a port
level, adevice level, or anetwork level; and

the isolation capability is an isolation function that is of an element and that corresponds to
theisolation level.

31. A control device, wherein the control device comprises an orchestrator, and the
orchestrator is configured to:

receive a dlice request sent by a user, wherein the slice request comprises an identifier, and
the identifier is used to identify an isolation level of adlice requested by the user;

obtain an isolation type of the slice based on the identifier; and

create anetwork slice based on theisolation type of the slice and aresource topology, wherein
the resource topology is used to describe a network topology and isolation capabilities of N
elements in the network topology, the N elements comprise at least one of anode and alink, N is
an integer greater than or equal to 1, and the network slice comprises a node and a link that are
required for implementing the dlice.

32. The control device according to claim 31, wherein the N elements comprise afirst node,
a second node, and a link between the first node and the second node, and the orchestrator is
specifically configured to:

obtain first resource information from the first node according to an isolation policy, wherein
the first resource information comprises isolation information provided by the first node and a
topology of the first node;

obtain second resource information from the second node according to an isolation policy,
wherein the second resource information comprises isolation information provided by the second
node and a topology of the second node; and

generate a resource topology based on the first resource information and the second resource

information, wherein the resource topology is used to describe the network topology, an isolation
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capability of the first node, an isolation capability of the second node, and an isolation capability
of the link between the first node and the second node, and the network topology is a topology
between the first node and the second node.

33. The control device according to claim 32, wherein the control device further comprises a
first domain controller and a second domain controller;

the orchestrator is specifically configured to: generate first configuration data according to
theisolation policy, wherein the first configuration datais used to describe the isolation capability
of thefirst node; and generate second configuration data according to the isolation policy, wherein
the second configuration datais used to describe the isolation capability of the second node;

thefirst domain controller is specifically configured to: send the first configuration data from
the orchestrator to the first node; and receive the first resource information sent by the first node,
wherein the first resource information comprises the isolation information provided by the first
node and the topology of the first node, and the topology of the first node is used to describe the
first node and alink on which the first node is located; and

the second domain controller is specifically configured to: send the second configuration data
from the orchestrator to the second node; and receive the second resource information sent by the
second node, wherein the second resource information comprises the isolation information
provided by the second node and the topology of the second node, and the topology of the second
node is used to describe the second node and a link on which the second node is located.

34. The control device according to clam 33, wherein the orchestrator is specifically
configured to:

obtain the isolation capability of the first node according to the isolation policy, wherein the
isolation capability of the first node comprises isolation capabilities of the first node and the link
on which the first node is located; and generate, based on the isolation capability of the first node
and adata model, the first configuration data described by using the data model; and

obtain the isolation capability of the second node according to the isolation policy, wherein
the isolation capability of the second node comprises isolation capabilities of the second node and
the link on which the second node islocated; and generate, based on the isolation capability of the
second node and the data model, the second configuration data described by using the data model.

35. The control device according to any one of claims 32 to 34, wherein the orchestrator is

specifically configured to:
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determine afirst isolation type based on the isolation information provided by the first node
and the isolation information provided by the second node; and

obtaining, based on thefirst isolation type and the network topol ogy, afirst resource topology
matching the first isolation type, wherein an isolation capability of a node comprised in the first
resource topology is the first isolation type, and an isolation capability of alink comprised in the
first resource topology is the first isolation type.

36. The control device according to clam 35, wherein the orchestrator is specifically
configured to:

determine a second isolation type based on the isolation information provided by the first
node and the isolation information provided by the second node; and

obtain, based on the second isolation type and the network topology, a second resource
topology matching the second isolation type, wherein an isolation capability of a node comprised
in the second resource topology is the second isolation type, and an isolation capability of alink
comprised in the second resource topology is the second isolation type.

37. The control device according to any one of claims 31 to 36, wherein the orchestrator is
further configured to:

obtain updated isolation information from the first node, wherein the updated isolation
information is used to describe a newly added isolation capability in the first node or an invalid
isolation capability in the first node; and

obtain an updated resource topology based on the updated isolation information and the
resource topol ogy, wherein the updated resource topol ogy is used to describe the network topol ogy,
an updated isolation capability of thefirst node, theisolation capability of the second node, and an
updated isolation capability of the link between the first node and the second node.

38. A system for obtaining a network slice, wherein the system comprises a first node, a
second node, and the control device according to any one of claims 20 to 30; or

the system comprises afirst node, a second node, and the control device according to any one

of claims 31 to 37.
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