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(54) NETWORK FUNCTION VIRTUALIZATION RESOURCE PROCESSING METHOD AND 
VIRTUALIZED NETWORK FUNCTION MANAGER

(57) The present invention provides a network func-
tions virtualization resource processing method and a
virtualized network function manager. A first VNFM
sends, without using an NFVO, a first resource request
message for requesting a resource to a second VNFM
connected to the first VNFM. When a resource of a target
VIM connected to the second VNFM meets information
about a resource that is applied for, the first VNFM de-
termines, according to a received first feedback mes-
sage, information about the target VIM that can reserve
or allocate the resource that is applied for. A resource

management network is formed between the first VNFM
and the second VNFM, so that the interconnected VN-
FMs can perform resource processing such as resource
query or resource allocation between each other by using
an interface. This process does not require participation
of the NFVO. Therefore, impact on the network if the
NFVO is faulty is avoided, and a distributed resource
management manner is implemented. In this way, when
the NFVO is faulty, the first VNFM can still manage the
resource that is applied for, effectively improving robust-
ness and efficiency of the network.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the network
functions virtualization field, and in particular, to a net-
work functions virtualization resource processing method
and a virtualized network function manager.

BACKGROUND

[0002] With the development of cloud technologies, as
a basic technology of cloud computing, a virtualization
technology has been widely used in enterprise data cent-
ers and the large-scale cluster computing field. According
to a network functions virtualization (English: Network
Functions Virtualization, NFV for short) technology,
many types of network devices can be combined in an
industry standard by using a virtualization technology of
an information technology (English: Information Technol-
ogy, IT for short). For example, services, switching, and
storage may be deployed in a data center or a network
node. Various network functions are implemented in a
form of software. The various network functions can run
on an industry standard server, and can further be mi-
grated, instantiated, redeployed, or the like as required,
to generate a virtualized network function (English: Vir-
tualized Network Function, VNF for short) without a need
for installation of a new device. A network service (Eng-
lish: Network Service, NS for short) may be implemented
between multiple virtualized network functions. In an NFV
network architecture, one NFV orchestrator (English:
NFV Orchestrator, NFVO for short) may manage multiple
virtualized network function managers (English: VNF
Manager, VNFM for short), one VNFM may manage mul-
tiple VNFs, and the NFVO controls management and al-
location of multiple VIM resources.
[0003] It is found that both resource allocation and re-
source management need to be performed by using the
NFVO in the prior art, and relatively serious network im-
pact may be caused when the NFVO encounters a single
point of failure.

SUMMARY

[0004] Embodiments of the present invention provide
a network functions virtualization resource processing
method and a virtualized network function manager, to
improve robustness and efficiency of a network during
resource allocation management.
[0005] A first aspect of the embodiments of the present
invention provides a network functions virtualization re-
source processing method, including:

sending, by a first virtualized network function man-
ager VNFM, a first resource request message to a
second VNFM, where the first resource request mes-
sage includes information about a resource for which

the first VNFM applies for a virtualized network func-
tion VNF; and
when a resource of a target virtualized infrastructure
manager VIM connected to the second VNFM meets
the information about the resource that is applied for,
receiving, by the first VNFM, a first feedback mes-
sage sent by the second VNFM, where the first feed-
back message includes information about the target
VIM that has reserved a resource for or allocated a
resource to the first VNFM.

[0006] With reference to the first aspect of the embod-
iments of the present invention, in a first implementation
of the first aspect of the embodiments of the present in-
vention,
when the first feedback message includes the informa-
tion about the target VIM that has reserved a resource
for the first VNFM, after the receiving, by the first VNFM,
a first feedback message sent by the second VNFM, the
method further includes:
sending, by the first VNFM, a first resource allocation
message to the target VIM, where the first resource al-
location message is used by the target VIM to allocate
the resource that is applied for.
[0007] With reference to the first implementation of the
first aspect of the embodiments of the present invention,
in a second implementation of the first aspect of the em-
bodiments of the present invention,
the first feedback message includes a resource reserva-
tion identifier, the first resource allocation message in-
cludes the resource reservation identifier, and the re-
source reservation identifier is used to identify the re-
served resource.
[0008] With reference to the first aspect of the embod-
iments of the present invention, in a third implementation
of the first aspect of the embodiments of the present in-
vention,
when the first feedback message includes the informa-
tion about the target VIM that has allocated a resource
to the first VNFM, the first feedback message further in-
cludes any combination of the following information: an
identifier of a target virtual machine VM allocated by the
target VIM, and location information of the target VM al-
located by the target VIM.
[0009] With reference to the first aspect of the embod-
iments of the present invention to the third implementa-
tion of the first aspect of the embodiments of the present
invention, in a fourth implementation of the first aspect
of the embodiments of the present invention,
the information about the target VIM includes any com-
bination of the following information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0010] With reference to the first aspect of the embod-
iments of the present invention, in a fifth implementation
of the first aspect of the embodiments of the present in-
vention,
the method further includes: when the resource of the
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target VIM connected to the second VNFM cannot meet
the information about the resource that is applied for,
receiving, by the first VNFM, a second feedback mes-
sage sent by the second VNFM, where
the second feedback message is used to indicate that
the resource of the target VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for.
[0011] With reference to the fifth implementation of the
first aspect of the embodiments of the present invention,
in a sixth implementation of the first aspect of the em-
bodiments of the present invention,
the second feedback message includes resource infor-
mation of a remaining resource of the target VIM con-
nected to the second VNFM, and the resource informa-
tion of the remaining resource includes a resource type
of the remaining resource and a resource amount of the
remaining resource.
[0012] With reference to the sixth implementation of
the first aspect of the embodiments of the present inven-
tion, in a seventh implementation of the first aspect of
the embodiments of the present invention,
the method further includes:
sending, by the first VNFM, a second resource request
message to the second VNFM, where the second re-
source request message includes resource information
of a reallocation resource, and the remaining resource
is used by the target VIM to reserve the reallocation re-
source for or allocate the reallocation resource to the first
VNFM.
[0013] With reference to the method according to any
one of the first aspect of the embodiments of the present
invention to the seventh implementation of the first aspect
of the embodiments of the present invention, in an eighth
implementation of the first aspect of the embodiments of
the present invention,
the information about the resource that is applied for in-
cludes a type of the resource that is applied for and an
amount of the resource that is applied for.
[0014] A second aspect of the embodiments of the
present invention provides a network functions virtuali-
zation resource processing method, including:

receiving, by a second VNFM, a first resource re-
quest message sent by a first VNFM, where the first
resource request message includes information
about a resource for which the first VNFM applies
for a virtualized network function VNF; and
when a resource of a target virtualized infrastructure
manager VIM connected to the second VNFM meets
the information about the resource that is applied for,
sending, by the second VNFM, a first feedback mes-
sage to the first VNFM, where the first feedback mes-
sage includes information about the target VIM that
has reserved a resource for or allocated a resource
to the first VNFM.

[0015] With reference to the second aspect of the em-

bodiments of the present invention, in a first implemen-
tation of the second aspect of the embodiments of the
present invention,
before the sending, by the second VNFM, a first feedback
message to the first VNFM, the method further includes:

sending, by the second VNFM, a resource reserva-
tion message to the target VIM; and
receiving, by the second VNFM, a resource reser-
vation feedback message sent by the target VIM.

[0016] With reference to the first implementation of the
second aspect of the embodiments of the present inven-
tion, in a second implementation of the second aspect of
the embodiments of the present invention,
the resource reservation message includes a resource
reservation identifier, the first feedback message in-
cludes the resource reservation identifier, and the re-
source reservation identifier is used to identify the re-
served resource.
[0017] With reference to the second aspect of the em-
bodiments of the present invention, in a third implemen-
tation of the second aspect of the embodiments of the
present invention,
before the sending, by the second VNFM, a first feedback
message to the first VNFM, the method further includes:

sending, by the second VNFM, a second resource
allocation message to the target VIM; and
receiving, by the second VNFM, a resource alloca-
tion feedback message sent by the target VIM.

[0018] With reference to the second aspect of the em-
bodiments of the present invention, in a fourth implemen-
tation of the second aspect of the embodiments of the
present invention,
the first feedback message further includes any combi-
nation of the following information: an identifier of a target
virtual machine VM allocated by the target VIM, and lo-
cation information of the target VM allocated by the target
VIM.
[0019] With reference to the method according to any
one of the second aspect of the embodiments of the
present invention to the fourth implementation of the sec-
ond aspect of the embodiments of the present invention,
in a fifth implementation of the second aspect of the em-
bodiments of the present invention,
the information about the target VIM includes any com-
bination of the following information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0020] With reference to the second aspect of the em-
bodiments of the present invention, in a sixth implemen-
tation of the second aspect of the embodiments of the
present invention,
the method further includes: when the resource of the
target VIM connected to the second VNFM cannot meet
the information about the resource that is applied for,
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sending, by the second VNFM, a second feedback mes-
sage to the first VNFM, where
the second feedback message is used to indicate that
the resource of the target VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for.
[0021] With reference to the sixth implementation of
the second aspect of the embodiments of the present
invention, in a seventh implementation of the second as-
pect of the embodiments of the present invention,
when the resource of the target VIM connected to the
second VNFM cannot meet the information about the re-
source that is applied for, the second feedback message
includes resource information of a remaining resource of
the target VIM connected to the second VNFM, and the
resource information of the remaining resource includes
a resource type of the remaining resource and a resource
amount of the remaining resource.
[0022] With reference to the seventh implementation
of the second aspect of the embodiments of the present
invention, in an eighth implementation of the second as-
pect of the embodiments of the present invention,
the method further includes:
receiving, by the second VNFM, a second resource re-
quest message sent by the first VNFM, where the second
resource request message includes resource informa-
tion of a reallocation resource, and the remaining re-
source is used by the target VIM to reserve the realloca-
tion resource for or allocate the reallocation resource to
the first VNFM.
[0023] With reference to the method according to any
one of the second aspect of the embodiments of the
present invention to the eighth implementation of the sec-
ond aspect of the embodiments of the present invention,
in a ninth implementation of the second aspect of the
embodiments of the present invention,
the information about the resource that is applied for in-
cludes a type of the resource that is applied for and an
amount of the resource that is applied for.
[0024] A third aspect of the embodiments of the
present invention provides a virtualized network function
manager VNFM, including:

a sending unit, configured to send a first resource
request message to a second VNFM, where the first
resource request message includes information
about a resource for which the VNFM applies for a
virtualized network function VNF; and
a receiving unit, configured to: when a resource of a
target virtualized infrastructure manager VIM con-
nected to the second VNFM meets the information
about the resource that is applied for, receive a first
feedback message sent by the second VNFM, where
the first feedback message includes information
about the target VIM that has reserved a resource
for or allocated a resource to the VNFM.

[0025] With reference to the third aspect of the embod-

iments of the present invention, in a first implementation
of the third aspect of the embodiments of the present
invention, the VNFM further includes:

a determining unit, configured to determine that the
first feedback message includes the information
about the target VIM that has reserved a resource
for the VNFM, where
the sending unit is further configured to: when the
first feedback message includes the information
about the target VIM that has reserved a resource
for the VNFM, send a first resource allocation mes-
sage to the target VIM, where the first resource al-
location message is used by the target VIM to allo-
cate the resource that is applied for.

[0026] With reference to the first implementation of the
third aspect of the embodiments of the present invention,
in a second implementation of the third aspect of the em-
bodiments of the present invention,
the first feedback message received by the receiving unit
includes a resource reservation identifier, the first re-
source allocation message sent by the sending unit in-
cludes the resource reservation identifier, and the re-
source reservation identifier is used to identify the re-
served resource.
[0027] With reference to the third aspect of the embod-
iments of the present invention, in a third implementation
of the third aspect of the embodiments of the present
invention,
the VNFM further includes: a determining unit, configured
to determine that the first feedback message includes
the information about the target VIM that has allocated
a resource to the VNFM, where the first feedback mes-
sage further includes any combination of the following
information: an identifier of a target virtual machine VM
allocated by the target VIM, and location information of
the target VM.
[0028] With reference to the VNFM according to any
one of the third aspect of the embodiments of the present
invention to the third implementation of the third aspect
of the embodiments of the present invention, in a fourth
implementation of the third aspect of the embodiments
of the present invention,
the information about the target VIM that is received by
the receiving unit includes any combination of the follow-
ing information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0029] With reference to the third aspect of the embod-
iments of the present invention, in a fifth implementation
of the third aspect of the embodiments of the present
invention,
the receiving unit is further configured to: when the re-
source of the target VIM connected to the second VNFM
cannot meet the information about the resource that is
applied for, receive a second feedback message sent by
the second VNFM, where
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the second feedback message is used to indicate that
the resource of the target VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for.
[0030] With reference to the fifth implementation of the
third aspect of the embodiments of the present invention,
in a sixth implementation of the third aspect of the em-
bodiments of the present invention,
the second feedback message received by the receiving
unit further includes resource information of a remaining
resource of the target VIM connected to the second VN-
FM, and the resource information of the remaining re-
source includes a resource type of the remaining re-
source and a resource amount of the remaining resource.
[0031] With reference to the sixth implementation of
the third aspect of the embodiments of the present in-
vention, in a seventh implementation of the third aspect
of the embodiments of the present invention,
the sending unit is further configured to send a second
resource request message to the second VNFM, where
the second resource request message includes resource
information of a reallocation resource, and the remaining
resource is used by the target VIM to reserve the reallo-
cation resource for or allocate the reallocation resource
to the VNFM.
[0032] With reference to the VNFM according to any
one of the third aspect of the embodiments of the present
invention to the seventh implementation of the third as-
pect of the embodiments of the present invention, in an
eighth implementation of the third aspect of the embod-
iments of the present invention,
the information about the resource that is applied for that
is sent by the sending unit includes a type of the resource
that is applied for and an amount of the resource that is
applied for.
[0033] A fourth aspect of the embodiments of the
present invention provides a virtualized network function
manager VNFM, including:

a receiving unit, configured to receive a first resource
request message sent by a first VNFM, where the
first resource request message includes information
about a resource for which the first VNFM applies
for a virtualized network function VNF;
a determining unit, configured to determine that a
resource of a target virtualized infrastructure man-
ager VIM connected to the VNFM meets the infor-
mation about the resource that is applied for; and
a sending unit, configured to: when the resource of
the target virtualized infrastructure manager VIM
connected to the VNFM meets the information about
the resource that is applied for, send a first feedback
message to the first VNFM, where the first feedback
message includes information about the target VIM
that has reserved a resource for or allocated a re-
source to the first VNFM.

[0034] With reference to the fourth aspect of the em-

bodiments of the present invention, in a first implemen-
tation of the fourth aspect of the embodiments of the
present invention,
the VNFM further includes:

the sending unit is further configured to send a re-
source reservation message to the target VIM; and
the receiving unit is further configured to receive a
resource reservation feedback message sent by the
target VIM.

[0035] With reference to the first implementation of the
fourth aspect of the embodiments of the present inven-
tion, in a second implementation of the fourth aspect of
the embodiments of the present invention,
the resource reservation message sent by the sending
unit includes a resource reservation identifier, the first
feedback message sent by the sending unit includes the
resource reservation identifier, and the resource reser-
vation identifier is used to identify the resource reserved
by the target VIM, and allocate the resource that is ap-
plied for.
[0036] With reference to the fourth aspect of the em-
bodiments of the present invention, in a third implemen-
tation of the fourth aspect of the embodiments of the
present invention,
the VNFM further includes:

the sending unit is further configured to send a sec-
ond resource allocation message to the target VIM;
and
the receiving unit is further configured to receive a
resource allocation feedback message sent by the
target VIM.

[0037] With reference to the fourth aspect of the em-
bodiments of the present invention, in a fourth implemen-
tation of the fourth aspect of the embodiments of the
present invention,
the first feedback message sent by the sending unit fur-
ther includes any combination of the following informa-
tion: an identifier of a target virtual machine VM allocated
by the target VIM, and location information of the target
VM allocated by the target VIM.
[0038] With reference to the VNFM according to any
one of the fourth aspect of the embodiments of the
present invention to the fourth implementation of the
fourth aspect of the embodiments of the present inven-
tion, in a fifth implementation of the fourth aspect of the
embodiments of the present invention,
the information about the target VIM that is included in
the first feedback message sent by the sending unit in-
cludes any combination of the following information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0039] With reference to the fourth aspect of the em-
bodiments of the present invention, in a sixth implemen-
tation of the fourth aspect of the embodiments of the
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present invention,
the determining unit is further configured to determine
that the resource of the target VIM connected to the VN-
FM cannot meet the information about the resource that
is applied for; and
the sending unit is further configured to: when the re-
source of the target VIM connected to the VNFM cannot
meet the information about the resource that is applied
for, send a second feedback message to the first VNFM,
where the second feedback message is used to indicate
that the resource of the target VIM connected to the VN-
FM cannot meet the information about the resource that
is applied for.
[0040] With reference to the sixth implementation of
the fourth aspect of the embodiments of the present in-
vention, in a seventh implementation of the fourth aspect
of the embodiments of the present invention,
the second feedback message sent by the sending unit
includes resource information of a remaining resource of
the target VIM connected to the VNFM, and the resource
information of the remaining resource includes a re-
source type of the remaining resource and a resource
amount of the remaining resource.
[0041] With reference to the seventh implementation
of the fourth aspect of the embodiments of the present
invention, in an eighth implementation of the fourth as-
pect of the embodiments of the present invention,
the receiving unit is further configured to receive a second
resource request message sent by the first VNFM, where
the second resource request message includes resource
information of a reallocation resource, and the remaining
resource is used by the target VIM to reserve the reallo-
cation resource for or allocate the reallocation resource
to the first VNFM.
[0042] With reference to the VNFM according to any
one of the fourth aspect of the embodiments of the
present invention to the eighth implementation of the
fourth aspect of the embodiments of the present inven-
tion, in a ninth implementation of the fourth aspect of the
embodiments of the present invention,
the information about the resource that is applied for that
is received by the receiving unit includes a type of the
resource that is applied for and an amount of the resource
that is applied for.
[0043] A fifth aspect of the embodiments of the present
invention provides a virtualized network function manag-
er VNFM, including:

a transmitter, configured to send a first resource re-
quest message to a second VNFM, where the first
resource request message includes information
about a resource for which the VNFM applies for a
virtualized network function VNF; and
a receiver, configured to: when a resource of a target
virtualized infrastructure manager VIM connected to
the second VNFM meets the information about the
resource that is applied for, receive a first feedback
message sent by the second VNFM, where the first

feedback message includes information about the
target VIM that has reserved a resource for or allo-
cated a resource to the VNFM.

[0044] With reference to the fifth aspect of the embod-
iments of the present invention, in a first implementation
of the fifth aspect of the embodiments of the present in-
vention,
the VNFM further includes a processor, where
the processor is configured to determine that the first
feedback message includes the information about the
target VIM that has reserved a resource for the VNFM;
and
the transmitter is further configured to: when the first feed-
back message includes the information about the target
VIM that has reserved a resource for the VNFM, send a
first resource allocation message to the target VIM,
where the first resource allocation message is used by
the target VIM to allocate the resource that is applied for.
[0045] With reference to the first implementation of the
fifth aspect of the embodiments of the present invention,
in a second implementation of the fifth aspect of the em-
bodiments of the present invention,
the first feedback message received by the receiver in-
cludes a resource reservation identifier, the first resource
allocation message sent by the transmitter includes the
resource reservation identifier, and the resource reser-
vation identifier is used to identify the reserved resource.
[0046] With reference to the fifth aspect of the embod-
iments of the present invention, in a third implementation
of the fifth aspect of the embodiments of the present in-
vention,
the VNFM further includes a processor, where
the processor is configured to determine that the first
feedback message includes the information about the
target VIM that has allocated a resource to the VNFM,
where the first feedback message further includes any
combination of the following information: an identifier of
a target virtual machine VM allocated by the target VIM,
and location information of the target VM.
[0047] With reference to the fifth aspect of the embod-
iments of the present invention to the third implementa-
tion of the fifth aspect of the embodiments of the present
invention, in a fourth implementation of the fifth aspect
of the embodiments of the present invention,
the information about the target VIM that is received by
the receiver includes any combination of the following
information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0048] With reference to the fifth aspect of the embod-
iments of the present invention, in a fifth implementation
of the fifth aspect of the embodiments of the present in-
vention,
the receiver is further configured to: when the resource
of the target VIM connected to the second VNFM cannot
meet the information about the resource that is applied
for, receive a second feedback message sent by the sec-
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ond VNFM, where
the second feedback message is used to indicate that
the resource of the target VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for.
[0049] With reference to the fifth implementation of the
fifth aspect of the embodiments of the present invention,
in a sixth implementation of the fifth aspect of the em-
bodiments of the present invention,
the second feedback message received by the receiver
further includes resource information of a remaining re-
source of the target VIM connected to the second VNFM,
and the resource information of the remaining resource
includes a resource type of the remaining resource and
a resource amount of the remaining resource.
[0050] With reference to the sixth implementation of
the fifth aspect of the embodiments of the present inven-
tion, in a seventh implementation of the fifth aspect of
the embodiments of the present invention,
the transmitter is further configured to send a second
resource request message to the second VNFM, where
the second resource request message includes resource
information of a reallocation resource, and the remaining
resource is used by the target VIM to reserve the reallo-
cation resource for or allocate the reallocation resource
to the VNFM.
[0051] With reference to the VNFM according to any
one of the fifth aspect of the embodiments of the present
invention to the seventh implementation of the fifth aspect
of the embodiments of the present invention, in an eighth
implementation of the fifth aspect of the embodiments of
the present invention,
the information about the resource that is applied for that
is sent by the transmitter includes a type of the resource
that is applied for and an amount of the resource that is
applied for.
[0052] A sixth aspect of the embodiments of the
present invention provides a virtualized network function
manager VNFM, including:

a receiver, configured to receive a first resource re-
quest message sent by a first VNFM, where the first
resource request message includes information
about a resource for which the first VNFM applies
for a virtualized network function VNF;
a processor, configured to determine that a resource
of a target virtualized infrastructure manager VIM
connected to the VNFM meets the information about
the resource that is applied for; and
a transmitter, configured to: when the resource of
the target virtualized infrastructure manager VIM
connected to the VNFM meets the information about
the resource that is applied for, send a first feedback
message to the first VNFM, where the first feedback
message includes information about the target VIM
that has reserved a resource for or allocated a re-
source to the first VNFM.

[0053] With reference to the sixth aspect of the em-
bodiments of the present invention, in a first implemen-
tation of the sixth aspect of the embodiments of the
present invention,
the transmitter is further configured to send a resource
reservation message to the target VIM; and
the receiver is further configured to receive a resource
reservation feedback message sent by the target VIM.
[0054] With reference to the first implementation of the
sixth aspect of the embodiments of the present invention,
in a second implementation of the sixth aspect of the
embodiments of the present invention,
the resource reservation message sent by the transmitter
includes a resource reservation identifier, the first feed-
back message sent by the transmitter includes the re-
source reservation identifier, and the resource reserva-
tion identifier is used to identify the resource reserved by
the target VIM, and allocate the resource that is applied
for.
[0055] With reference to the sixth aspect of the em-
bodiments of the present invention, in a third implemen-
tation of the sixth aspect of the embodiments of the
present invention,
the transmitter is further configured to send a second
resource allocation message to the target VIM; and
the receiver is further configured to receive a resource
allocation feedback message sent by the target VIM.
[0056] With reference to the sixth aspect of the em-
bodiments of the present invention, in a fourth implemen-
tation of the sixth aspect of the embodiments of the
present invention,
the first feedback message sent by the transmitter further
includes any combination of the following information: an
identifier of a target virtual machine VM allocated by the
target VIM, and location information of the target VM al-
located by the target VIM.
[0057] With reference to the VNFM according to any
one of the sixth aspect of the embodiments of the present
invention to the fourth implementation of the sixth aspect
of the embodiments of the present invention, in a fifth
implementation of the sixth aspect of the embodiments
of the present invention,
the information about the target VIM that is included in
the first feedback message sent by the transmitter in-
cludes any combination of the following information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0058] With reference to the sixth aspect of the em-
bodiments of the present invention, in a sixth implemen-
tation of the sixth aspect of the embodiments of the
present invention,
the processor is further configured to determine that the
resource of the target VIM connected to the VNFM cannot
meet the information about the resource that is applied
for; and
the transmitter is further configured to: when the resource
of the target VIM connected to the VNFM cannot meet
the information about the resource that is applied for,
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send a second feedback message to the first VNFM,
where the second feedback message is used to indicate
that the resource of the target VIM connected to the VN-
FM cannot meet the information about the resource that
is applied for.
[0059] With reference to the sixth implementation of
the sixth aspect of the embodiments of the present in-
vention, in a seventh implementation of the sixth aspect
of the embodiments of the present invention,
the second feedback message sent by the transmitter
includes resource information of a remaining resource of
the target VIM connected to the VNFM, and the resource
information of the remaining resource includes a re-
source type of the remaining resource and a resource
amount of the remaining resource.
[0060] With reference to the seventh implementation
of the sixth aspect of the embodiments of the present
invention, in an eighth implementation of the sixth aspect
of the embodiments of the present invention,
the receiver is further configured to receive a second re-
source request message sent by the first VNFM, where
the second resource request message includes resource
information of a reallocation resource, and the remaining
resource is used by the target VIM to reserve the reallo-
cation resource for or allocate the reallocation resource
to the first VNFM.
[0061] With reference to the VNFM according to any
one of the sixth aspect of the embodiments of the present
invention to the eighth implementation of the sixth aspect
of the embodiments of the present invention, in a ninth
implementation of the sixth aspect of the embodiments
of the present invention,
the information about the resource that is applied for that
is received by the receiver includes a type of the resource
that is applied for and an amount of the resource that is
applied for.
[0062] The present invention provides a network func-
tions virtualization resource processing method and a
virtualized network function manager. When determining
that the first VNFM needs to apply for a resource for the
virtualized network function VNF, the first VNFM sends,
without using an NFVO, the first resource request mes-
sage for requesting a resource to the second VNFM con-
nected to the first VNFM. The first resource request mes-
sage includes the information about the resource for
which the first VNFM applies for the VNF. When the re-
source of the target VIM connected to the second VNFM
meets the information about the resource that is applied
for, the first VNFM determines, according to the received
first feedback message, the information about the target
VIM that can reserve a resource for or allocate a resource
to the first VNFM. It can be learned that a distributed
resource management manner is implemented in a re-
source processing process described in the embodi-
ments. Therefore, when the NFVO is faulty, the first VN-
FM can still apply for a resource for the virtualized net-
work function VNF, thereby effectively improving robust-
ness and efficiency of a network.

BRIEF DESCRIPTION OF DRAWINGS

[0063]

FIG. 1 is a schematic architectural diagram of an
NFV system according to an embodiment of the
present invention;
FIG. 2 is a local schematic structural diagram of an
NFV system according to an embodiment of the
present invention;
FIG. 3 is a step flowchart of a network functions vir-
tualization resource processing method according
to Embodiment 1 of the present invention;
FIG. 4 is a step flowchart of a network functions vir-
tualization resource processing method according
to Embodiment 2 of the present invention;
FIG. 5A and FIG. 5B are a step flowchart of a network
functions virtualization resource processing method
according to Embodiment 3 of the present invention;
FIG. 6 is a step flowchart of a network functions vir-
tualization resource processing method according
to Embodiment 4 of the present invention;
FIG. 7A and FIG. 7B are a step flowchart of a network
functions virtualization resource processing method
according to Embodiment 5 of the present invention;
FIG. 8 is a schematic structural diagram of a virtual-
ized network function manager VNFM according to
Embodiment 6 of the present invention;
FIG. 9 is a schematic structural diagram of a virtual-
ized network function manager VNFM according to
Embodiment 7 of the present invention;
FIG. 10 is a schematic structural diagram of a virtu-
alized network function manager VNFM according
to Embodiment 8 of the present invention; and
FIG. 11 is a schematic structural diagram of a virtu-
alized network function manager VNFM according
to Embodiment 9 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0064] The following clearly describes the technical so-
lutions in the embodiments of the present invention with
reference to the accompanying drawings in the embod-
iments of the present invention. Apparently, the de-
scribed embodiments are a part rather than all of the
embodiments of the present invention. All other embod-
iments obtained by persons of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0065] FIG. 1 is an architectural diagram of an NFV
system in the prior art. Referring to FIG. 1, an NFV end-
to-end architecture defined in an existing standard mainly
includes three parts: a virtualized network function (Vir-
tualized Network Function, VNF), an NFV infrastructure
(NFV infrastructure, NFVI), and management and or-
chestration (Management and Orchestration, MANO).
[0066] The VNF means the virtualized network func-
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tion, and corresponds to a physical network function on
a conventional network.
[0067] The NFVI provides hardware and a virtual re-
source for operation of the entire system, and includes
a hardware resource (including three parts: computing,
a network, and storage), a virtualization layer (which vir-
tualizes the hardware resource into a resource pool), and
the virtual resource (also including three parts: comput-
ing, a network, and storage).
[0068] The MANO includes: an NFV orchestrator (NFV
Orchestrator, NFVO), a VNF manager (VNF Manager,
VNFM), and a virtualized infrastructure manager (Virtu-
alized infrastructure manager, VIM).
[0069] The NFVO is responsible for lifecycle manage-
ment of a network service (Network Service, NS, a serv-
ice unit including multiple VNFs), and management and
orchestration of resources (including the hardware re-
source and a software resource) of the entire NFV sys-
tem.
[0070] The VNFM is responsible for lifecycle manage-
ment of the VNF.
[0071] The VIM is responsible for managing the NFVI.
[0072] The VNF is equipped with an element manage-
ment system (Element Management System, EMS) to
manage the VNF.
[0073] In addition, an operation support system (Op-
eration Support System, OSS) may manage the entire
NFV system by using the NFVO.
[0074] For better understanding of the embodiments
of the present invention, on a basis of FIG. 1, a network
functions virtualization NFV system is first described in
the embodiments of the present invention.
[0075] FIG. 2 is a local schematic structural diagram
of an NFV system that can implement a network functions
virtualization resource processing method according to
an embodiment of the present invention.
[0076] It should be noted that FIG. 2 is a schematic
architectural diagram of the NFV system according to the
embodiment of the present invention, but does not im-
pose limitations.
[0077] In an example in FIG. 2, the NFV system in-
cludes:
an NFV orchestrator and multiple VNFMs connected to
the NFV orchestrator.
[0078] For a detailed description of the NFV orches-
trator and the VNFMs, refer to descriptions of FIG. 1.
Details are not described again in this embodiment.
[0079] It should be noted that a quantity of VNFMs in-
cluded in a management domain of the NFV orchestrator
is not limited in this embodiment.
[0080] Optionally, all the VNFMs in the management
domain of the NFV orchestrator are connected to the
NFVO.
[0081] In this embodiment, a first VNFM is connected
to a second VNFM, so that a message can be transmitted
between the first VNFM and the second VNFM.
[0082] Optionally, the first VNFM and the second VN-
FM are connected by using an interface.

[0083] In this embodiment, the first VNFM not only may
be connected to the second VNFM, but the first VNFM
may also be connected to an Nth VNFM. A specific value
of N is not limited in this embodiment.
[0084] A management domain of each VNFM includes
multiple virtualized infrastructure managers VIMs.
[0085] A specific quantity of VIMs included in the man-
agement domain of each VNFM is not limited in this em-
bodiment.
[0086] In an example in FIG. 2, two VIMs are set to be
connected to the first VNFM, and two VIMs are set to be
connected to the second VNFM.
[0087] The VIM described in this embodiment can al-
locate or reserve, according to an instruction of the VN-
FM, a resource that is applied for for a virtualized network
function VNF.
[0088] The following describes in detail the network
functions virtualization resource processing method pro-
vided in the present invention with reference to specific
embodiments.

Embodiment 1

[0089] The following describes in detail Embodiment
1 with reference to FIG. 3. FIG. 3 is a step flowchart of a
network functions virtualization resource processing
method according to Embodiment 1 of the present inven-
tion.
[0090] 301. A first virtualized network function manag-
er VNFM sends a first resource request message to a
second VNFM.
[0091] In this embodiment, the first VNFM is already
connected to the second VNFM, so that the first VNFM
can send the first resource request message to the sec-
ond VNFM.
[0092] It should be noted that a description is provided
in this embodiment by using an example in which the first
VNFM and the second VNFM that are connected to each
other are located in a management domain of one NFVO.
No limitation is imposed thereon.
[0093] In another optional application scenario, alter-
natively, the first VNFM and the second VNFM that are
connected to each other may be located in management
domains of two different NFVOs, provided that the first
VNFM can send the first resource request message to
the second VNFM.
[0094] This embodiment sets no limitation on the first
resource request message, provided that the first re-
source request message includes information about a
resource for which the first VNFM applies for a virtualized
network function VNF.
[0095] In this embodiment, the first VNFM notifies the
second VNFM by using the first resource request mes-
sage, and the first resource request message includes
the information about the resource for which the first VN-
FM applies for the VNF.
[0096] This embodiment sets no limitation on specific
content of the information about the resource for which
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the first VNFM applies for the VNF, provided that the
second VNFM determines, according to the information
about the resource that is applied for, whether a virtual-
ized infrastructure manager VIM connected to the second
VNFM can allocate the resource for which the first VNFM
applies for the VNF.
[0097] 302. When a resource of a target virtualized in-
frastructure manager VIM connected to the second VN-
FM meets information about a resource that is applied
for, the first VNFM receives a first feedback message
sent by the second VNFM.
[0098] In this embodiment, when the resource of the
target VIM meets the information about the resource for
which the first VNFM applies for the VNF, the first VNFM
can determine, according to the first feedback message
sent by the second VNFM, information about the target
VIM that has reserved a resource for or allocated a re-
source to the first VNFM.
[0099] This embodiment sets no limitation on the first
feedback message, provided that the first VNFM can de-
termine, according to the first feedback message, the
information about the target VIM that has reserved a re-
source for or allocated a resource to the first VNFM.
[0100] According to the network functions virtualization
resource processing method described in this embodi-
ment, when the first VNFM determines that resource al-
location needs to be performed, the first VNFM sends
the first resource request message to the second VNFM.
When the resource of the target VIM connected to the
second VNFM meets the information about the resource
that is applied for, the first VNFM determines, according
to the received first feedback message, the information
about the target VIM that can reserve or allocate the re-
source that is applied for. It can be learned that, in a
resource processing process in this embodiment, a re-
source management network is formed between the first
VNFM and the second VNFM, so that the VNFMs can
perform resource processing such as resource query or
resource allocation between each other. This process
does not require participation of an NFVO. Therefore,
impact on the network if the NFVO is faulty is avoided,
and a distributed resource management manner is im-
plemented, effectively improving robustness and effi-
ciency of the network.
[0101] Embodiment 1 shown in FIG. 3 describes the
network functions virtualization resource processing
method from an angle of the first VNFM. The following
describes the network functions virtualization resource
processing method from an angle of the second VNFM
with reference to Embodiment 2 shown in FIG. 4.

Embodiment 2

[0102] 401. A second VNFM receives a first resource
request message sent by a first VNFM.
[0103] The first resource request message includes in-
formation about a resource for which the first VNFM ap-
plies for a virtualized network function VNF.

[0104] The second VNFM in this embodiment is a VN-
FM that is connected to the first VNFM and that can
send/receive a message to/from the first VNFM. The sec-
ond VNFM and the first VNFM may be located in a man-
agement domain of a same NFVO, or may be located in
management domains of different NFVOs. This embod-
iment sets no specific limitation.
[0105] This embodiment sets no limitation on the first
resource request message, provided that the second VN-
FM can determine, after receiving the first resource re-
quest message, whether a VIM connected to the second
VNFM can allocate a resource that is applied for.
[0106] 402. When a resource of a target virtualized in-
frastructure manager VIM connected to the second VN-
FM meets information about a resource that is applied
for, the second VNFM sends a first feedback message
to the first VNFM.
[0107] In this embodiment, when the second VNFM
determines that a resource of a target VIM connected to
the second VNFM meets the information about the re-
source that is applied for, the second VNFM sends the
first feedback message to the first VNFM.
[0108] The first feedback message includes informa-
tion about the target VIM that has reserved a resource
for or allocated a resource to the first VNFM.
[0109] According to the network functions virtualization
resource processing method described in this embodi-
ment, the second VNFM can receive, without using an
NFVO, the first resource request message sent by the
first VNFM. When the resource of the target VIM con-
nected to the second VNFM meets the information about
the resource for which the first VNFM applies for the VNF,
the second VNFM sends the first feedback message to
the first VNFM. The first VNFM can determine, according
to the received first feedback message, the information
about the target VIM that has reserved a resource for or
allocated a resource to the first VNFM. It can be learned
that a resource management network is formed between
the first VNFM and the second VNFM in a resource
processing process in this embodiment, so that the VN-
FMs can perform resource processing such as resource
query or resource allocation between each other. A spe-
cific processing process does not require participation of
the NFVO. Therefore, impact on the network if the NFVO
is faulty is avoided, and a distributed resource manage-
ment manner is implemented. Further, when the NFVO
is faulty, the second VNFM can still reserve or allocate
the resource that is applied for, effectively improving ro-
bustness and efficiency of the network.
[0110] On a basis of Embodiment 1 and Embodiment
2, with reference to Embodiment 3 shown in FIG. 5A and
FIG. 5B, the following describes how the first VNFM and
the second VNFM implement distributed resource man-
agement.

Embodiment 3

[0111] 501. A first VNFM receives a resource applica-
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tion message.
[0112] In this step, no limitation is set on the resource
application message, provided that the first VNFM deter-
mines, according to the resource application message,
that there is a functional entity applying to the first VNFM
for a resource.
[0113] For example, the resource application message
may be an instantiation request of a VNF, an expansion
request of a VNF, or any request related to resource ap-
plication.
[0114] The expansion request of a VNF is a request
that is sent by the VNF by using the resource application
message and that is used for applying to the first VNFM
for resource increase for the VNF when a load of the VNF
exceeds a specific threshold or when resource consump-
tion (for example, CPU usage) exceeds a specific thresh-
old.
[0115] This embodiment sets no limitation on a func-
tional entity that sends the resource application mes-
sage. For example, the functional entity that sends the
resource application message may be a VNF, an element
manager (English: element manager, EM for short) en-
tity, or another functional entity that can initiate a related
resource application operation.
[0116] Specifically, the first VNFM can determine, ac-
cording to the resource application message, the re-
source that is applied for.
[0117] Optionally, the resource that is applied for in-
cludes a resource amount of the resource that is applied
for and a resource type of the resource that is applied for.
[0118] 502. The first VNFM sends a first resource re-
quest message to a second VNFM.
[0119] Optionally, in this embodiment, the first VNFM
sends the first resource request message according to
resource information of a remaining resource of a VIM
connected to the first VNFM.
[0120] Specifically, the first VNFM may check the re-
source information of the remaining resource of the VIM
connected to the first VNFM. The resource information
of the remaining resource described in this embodiment
may include a resource amount of the remaining re-
source and a resource type of the remaining resource.
[0121] The resource type of the remaining resource
determined by the first VNFM matches a resource type
of the resource that is applied for.
[0122] The VIM that is connected to the first VNFM and
that is described in this embodiment may be a VIM that
has a resource information exchange (such as query,
update, management, reservation, or allocation) relation-
ship with the first VNFM 1.
[0123] Optionally, the first VNFM may be physically
connected to the VIM, but no resource management re-
lationship is triggered.
[0124] This embodiment sets no limitation on how the
first VNFM specifically checks the resource information
of the remaining resource of the VIM connected to the
first VNFM, provided that the first VNFM can determine
the resource information of the remaining resource of the

VIM connected to the first VNFM.
[0125] The following describes an example of a man-
ner in which the first VNFM determines the resource in-
formation of the remaining resource of the VIM connected
to the first VNFM.
[0126] This embodiment provides two manners in
which the first VNFM determines the resource informa-
tion of the remaining resource.
[0127] In a first manner, the first VNFM stores a re-
source list.
[0128] The resource list stores resource information of
a remaining resource of a VIM that has a resource man-
agement relationship with the first VNFM. When the first
VNFM needs to determine the resource information of
the remaining resource, the first VNFM directly queries
the resource list.
[0129] Specifically, the resource information of the re-
maining resource that is stored in the resource list may
be obtained by the first VNFM from the VIM. Alternatively,
the VIM connected to the first VNFM periodically or ape-
riodically reports the resource information of the remain-
ing resource to the first VNFM. Alternatively, the VIM that
is connected to the first VNFM reports the resource in-
formation of the remaining resource of the VIM to the first
VNFM when a trigger event is met, and the trigger event
may be an event that a resource managed by the VIM
connected to the first VNFM changes.
[0130] In a second manner, after the first VNFM re-
ceives the resource application message, the first VNFM
may send a resource query message to the VIM con-
nected to the first VNFM, so that the VIM connected to
the first VNFM sends a resource response message, and
indicates the resource information of the remaining re-
source of the VIM by using the resource response mes-
sage.
[0131] It should be noted that some VNFs may allocate
resources across VIMs. In this case, only a total of re-
maining resources of all VIMs managed by the first VNFM
needs to meet a requirement. However, some VNFs can-
not allocate resources across VIMs. In this case, if a re-
maining resource of each VIM managed by the first VN-
FM cannot meet the requirement, the first resource re-
quest message needs to be sent.
[0132] It can be learned that if the first VNFM deter-
mines that the resource amount of the remaining re-
source of the VIM connected to the first VNFM is less
than the resource amount of the resource that is applied
for, the first VNFM sends the first resource request mes-
sage, so that the first VNFM can request, by using the
first resource request message, a resource from another
VNFM connected to the first VNFM.
[0133] For example, the first VNFM determines to ap-
ply for a resource of 4 GB vRAM, 2 vCPU, and 32 GB
virtual storage. However, the first VNFM determines the
remaining resource of the VIM connected to the first VN-
FM is 2 GB vRAM, 1 vCPU, and 28 GB virtual storage.
The first VNFM may determine that the VIM connected
to the first VNFM cannot allocate the resource that is
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applied for, and the first VNFM may send the first re-
source request message.
[0134] It should be noted that step 501 and step 502
in this embodiment are optional steps. Limitation is not
imposed thereon.
[0135] For example, alternatively, the first VNFM may
send the first resource request message without querying
the resource information of the remaining resource of the
VIM connected to the first VNFM.
[0136] For another example, alternatively, the first VN-
FM may send the first resource request message when
no resource application message is received and the re-
source information of the remaining resource of the VIM
connected to the first VNFM cannot meet a preconfigured
resource management threshold. The resource manage-
ment threshold herein may be defined as a specific
amount that a resource managed by a VNFM needs to
meet. For example, the resource management threshold
may be 10 GB vRAM, 8 vCPU, and 65 GB virtual storage.
[0137] The first resource request message includes in-
formation about a resource for which the first VNFM ap-
plies for the VNF.
[0138] The resource that is applied for described in this
embodiment is a resource that the first VNFM requests
a VIM connected to the second VNFM to allocate.
[0139] In this embodiment, the resource for which the
first VNFM applies for the VNF may be all resources that
are applied for. Alternatively, the resource for which the
first VNFM applies for the VNF may be some of resources
that are applied for.
[0140] If the resource for which the first VNFM applies
for the VNF is all the resources that are applied for, the
first VNFM can request, by using the first resource re-
quest message, the resource from the another VNFM
connected to the first VNFM.
[0141] If the resource for which the first VNFM applies
for the VNF is some of the resources that are applied for,
the first VNFM may divide the resource that is applied
for into two parts: a first resource that is applied for and
a second resource that is applied for. The first resource
that is applied for matches the remaining resource of the
VIM connected to the first VNFM; and the first VNFM may
allocate, by using the VIM connected to the first VNFM,
the first resource that is applied for. In this case, the re-
source for which the first VNFM applies for the VNF is
the second resource that is applied for. That is, the first
VNFM may request, by using the first resource request
message, the VIM connected to the second VNFM, to
allocate the second resource that is applied for.
[0142] Specifically, the information about the resource
for which the first VNFM applies for the VNF includes a
resource type and a resource amount of the resource
that is applied for for the VNF.
[0143] More specifically, the first resource request
message may further carry the following information: a
related policy of the resource that is applied for, for ex-
ample, affinity/anti-affinity (affinity/anti-affinity).
[0144] 503. The second VNFM receives the first re-

source request message sent by the first VNFM.
[0145] 504. The second VNFM sends a resource res-
ervation message to a target VIM.
[0146] Specifically, the second VNFM determines a
target VIM. A process in which the second VNFM deter-
mines the target VIM may be as follows:
After receiving the first resource request message, the
second VNFM may query resource information of a re-
maining resource of the VIM connected to the second
VNFM. The second VNMF determines that a VIM that is
of the VIM connected to the second VNFM and that can
allocate the resource that is applied for is the target VIM.
[0147] For example, a remaining resource of a VIM 4
connected to the second VNFM can be used to allocate
the resource that is applied for, and the second VNFM
may determine the VIM 4 as the target VIM.
[0148] This embodiment sets no limitation on the re-
source reservation message, provided that the resource
reservation message can instruct the target VIM to re-
serve a resource for the resource that is applied for.
[0149] Specifically, the resource reservation message
includes a resource reservation identifier, and the re-
source reservation identifier is used to identify the re-
source reserved by the target VIM, and allocate the re-
source that is applied for.
[0150] Optionally, the resource reservation message
includes any combination of the following information:
the resource reservation identifier, an identifier of the first
VNFM, an identifier of the VNF to which a resource needs
to be allocated, the type of the resource that is applied
for, the amount of the resource that is applied for, the
related policy of the resource that is applied for, and an
identifier of the target VIM.
[0151] 505. The target VIM reserves a resource ac-
cording to the resource reservation message.
[0152] 506. The target VIM sends a resource reserva-
tion feedback message to the second VNFM.
[0153] 507. The second VNFM receives the resource
reservation feedback message sent by the target VIM,
and sends a first feedback message to the first VNFM.
[0154] The second VNFM can determine, according to
the resource reservation feedback message, that the tar-
get VIM has successfully reserved the resource.
[0155] When the target VIM has successfully reserved
the resource, the second VNFM sends the first feedback
message.
[0156] Specifically, information about the target VIM
that is included in the first feedback message includes
any combination of the following information: the identi-
fier of the target VIM, and configuration information for
establishing a connection to the target VIM.
[0157] It should be noted that the specific information
included in the information about the target VIM is an
example for description instead of a limitation, provided
that the first VNFM can determine, according to the first
feedback message, that the target VIM has successfully
reserved the resource.
[0158] For example, the information about the target
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VIM may further include information about the resource
reserved on the VIM, for example, a type of the resource
and a corresponding resource amount.
[0159] More specifically, the first feedback message
includes the resource reservation identifier.
[0160] 508. The second VNFM sends the first feedback
message to the first VNFM.
[0161] 509. The first VNFM receives the first feedback
message.
[0162] 510. The first VNFM establishes a connection
between the first VNFM and the target VIM.
[0163] Specifically, the first VNFM may establish the
connection to the target VIM according to the first feed-
back message. More specifically, the first VNFM may
establish the connection to the target VIM according to
the information about the target VIM that is included in
the first feedback message.
[0164] Certainly, in a specific application process of
this embodiment, the identifier of the target VIM and/or
the configuration information may be sent to the first VN-
FM by the second VNFM without using the first feedback
message.
[0165] It should be noted that there is no time sequence
relationship between step 510 for establishing the con-
nection between the first VNFM and the target VIM and
step 504 to step 509. This embodiment is merely an ex-
ample.
[0166] It should be further noted that if the first VNFM
is already connected to the target VIM, step 510 does
not need to be performed.
[0167] It should be further noted that step 510 for es-
tablishing the connection between the first VNFM and
the target VIM is merely an example instead of a limita-
tion. For example, alternatively, the first VNFM may fur-
ther obtain configuration information from an NFVO con-
nected to the first VNFM.
[0168] This embodiment sets no limitation on the con-
figuration information, provided that the first VNFM can
establish the connection between the first VNFM and the
target VIM according to the configuration information.
[0169] For example, the configuration information in-
cludes an IP address of the target VIM.
[0170] Optionally, the configuration information may
further include any combination of the following informa-
tion: a uniform resource locator (English: uniform re-
source locator, URL for short) of the target VIM, a user
name of the target VIM, an authentication password of
the target VIM, and the like.
[0171] 511. The first VNFM sends a first resource al-
location message to the target VIM.
[0172] The first resource allocation message is used
by the target VIM to allocate, according to the first re-
source allocation message, the resource that is applied
for.
[0173] Specifically, the first resource allocation mes-
sage includes the resource reservation identifier.
[0174] 512. The target VIM allocates, according to the
first resource allocation message, a resource that is ap-

plied for.
[0175] For example, the VIM performs resource allo-
cation according to information about a previously re-
served resource, including starting a virtual machine
(VM, virtual machine).
[0176] 513. The target VIM sends a resource allocation
feedback message to the first VNFM.
[0177] Specifically, after receiving the first resource al-
location message, the target VIM may determine, accord-
ing to the resource reservation identifier included in the
first resource allocation message, that the reserved re-
source is used to allocate the resource that is applied for.
[0178] The target VIM can allocate, by using the re-
served resource, the resource that is applied for.
[0179] The target VIM may notify, by using the re-
source allocation feedback message, the first VNFM that
the resource that is applied for has been successfully
allocated.
[0180] Optionally, the first VNFM may further feed back
a resource allocation status to the NFVO connected to
the first VNFM.
[0181] Optionally, after the first VNFM receives the re-
source allocation feedback message sent by the target
VIM, the first VNFM may further perform a related con-
figuration operation on a related VNF. For example, if the
resource application message is a VNF instantiation re-
quest, the first VNFM performs parameter configuration
on the VNF; or if the resource application message is a
VNF expansion request, the first VNFM updates param-
eter configuration of the VNF.
[0182] According to the network functions virtualization
resource processing method described in this embodi-
ment, a resource management network is formed be-
tween the first VNFM and the second VNFM, so that the
VNFMs can perform resource processing such as re-
source query or resource allocation between each other.
A specific processing process does not require partici-
pation of the NFVO. Therefore, impact on the network if
the NFVO is faulty is avoided, and a distributed resource
management manner is implemented. Further, when the
NFVO is faulty, the second VNFM can still reserve or
allocate the resource that is applied for, effectively im-
proving robustness and efficiency of the network.
[0183] FIG. 5A and FIG. 5B show Embodiment 3 in
which the second VNFM performs resource reservation
on the resource for which the first VNFM applies for the
VNF, and the first VNFM performs resource allocation
on the resource that is applied for. With reference to Em-
bodiment 4 shown in FIG. 6, the following describes how
the second VNFM implements resource allocation on the
resource that is applied for.

Embodiment 4

[0184] 601. A first VNFM receives a resource applica-
tion message.
[0185] 602. The first VNFM sends a first resource re-
quest message to a second VNFM.
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[0186] 603. The second VNFM receives the first re-
source request message sent by the first VNFM.
[0187] For details about specific processes of step 601
to step 603 described in this embodiment, refer to the
descriptions of step 501 to step 503 shown in FIG. 5A
and FIG. 5B. Details are not described again in this em-
bodiment.
[0188] 604. The second VNFM sends a second re-
source allocation message to a target VIM.
[0189] For details about a specific process of how the
second VNFM determines the target VIM, refer to the
embodiment shown in FIG. 4. Details are not described
again in this embodiment.
[0190] In this embodiment, the second resource allo-
cation message may include any combination of the fol-
lowing information: a type of a resource that is applied
for, an amount of the resource that is applied for, and a
related policy of the resource that is applied for.
[0191] 605. The target VIM allocates a resource ac-
cording to the second resource allocation message.
[0192] 606. The target VIM sends a resource allocation
feedback message to the second VNFM.
[0193] The target VIM may notify, by using the re-
source allocation feedback message, the second VNFM
that the resource that is applied for has been successfully
allocated. Optionally, the resource allocation feedback
message may include an identifier of the target VIM and
some configuration parameters such as a location of the
allocated resource and connection information.
[0194] 607. The second VNFM sends a first feedback
message to the first VNFM.
[0195] The first feedback message includes informa-
tion about the target VIM that has allocated a resource
to the first VNFM, for example, the identifier of the target
VIM, and information about the resource allocated by the
target VIM. The information about the allocated resource
includes a type of the allocated resource and an amount
of the allocated resource.
[0196] The first feedback message may further include
any combination of the following information: an identifier
of a target virtual machine VM allocated by the target
VIM, and location information of the target VM.
[0197] 608. The first VNFM determines, according to
a first resource allocation feedback message, that a re-
source that is applied for has been successfully allocated
by the target VIM.
[0198] Optionally, the first VNFM may further feed back
a resource allocation status to an NFVO connected to
the first VNFM.
[0199] Optionally, after the first VNFM receives the re-
source allocation feedback message sent by the target
VIM, the first VNFM may further perform a related con-
figuration operation on a related VNF. For example, if the
resource application message is a VNF instantiation re-
quest, the first VNFM performs parameter configuration
on the VNF; or if the resource application message is a
VNF expansion request, the first VNFM updates param-
eter configuration of the VNF.

[0200] According to the network functions virtualization
resource processing method described in this embodi-
ment, a resource management network is formed be-
tween the first VNFM and the second VNFM, so that the
VNFMs can perform resource processing such as re-
source query or resource allocation between each other.
A specific processing process does not require partici-
pation of the NFVO. Therefore, impact on the network if
the NFVO is faulty is avoided, and a distributed resource
management manner is implemented. Further, when the
NFVO is faulty, the second VNFM can still reserve or
allocate the resource that is applied for, effectively im-
proving robustness and efficiency of the network.
[0201] Embodiment 3 shown in FIG. 5A and FIG. 5B
and Embodiment 4 shown in FIG. 6 describe how the
network functions virtualization resource processing
method is implemented when the resource of the target
VIM connected to the second VNFM meets information
about the resource that is applied for. With reference to
Embodiment 5 shown in FIG. 7A and FIG. 7B, the follow-
ing describes how to implement the network functions
virtualization resource processing method if the resource
of the target VIM connected to the second VNFM cannot
meet the information about the resource that is applied
for.

Embodiment 5

[0202] 701. A first VNFM receives a resource applica-
tion message.
[0203] 702. The first VNFM sends a first resource re-
quest message to a second VNFM.
[0204] 703. The second VNFM receives the first re-
source request message sent by the first VNFM.
[0205] For specific processes of step 701 to step 703
described in this embodiment, refer to the descriptions
of step 501 to step 503 shown in FIG. 5A. Details are not
described again in this embodiment.
[0206] 704. The second VNFM determines that a re-
source of a target VIM connected to the second VNFM
cannot meet information about a resource that is applied
for.
[0207] Specifically, after receiving the first resource re-
quest message, the second VNFM may query resource
information of a remaining resource of the target VIM
connected to the second VNFM.
[0208] In this embodiment, the target VIM connected
to the second VNFM cannot allocate the resource that is
applied for.
[0209] For example, a resource amount of the remain-
ing resource of the target VIM is less than an amount of
the resource that is applied for.
[0210] 705. The second VNFM sends a second feed-
back message to the first VNFM.
[0211] The second feedback message is used to indi-
cate that the resource of the target VIM connected to the
second VNFM cannot meet the information about the re-
source that is applied for.
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[0212] Specifically, the second feedback message fur-
ther includes the resource information of the remaining
resource of the target VIM connected to the second VN-
FM.
[0213] The resource information of the remaining re-
source of the target VIM includes a resource type of the
remaining resource and a resource amount of the re-
maining resource.
[0214] 706. The first VNFM receives the second feed-
back message.
[0215] If the first VNFM determines, according to the
second feedback message, that the resource of the tar-
get VIM connected to the second VNFM cannot meet the
information about the resource that is applied for, the first
VNFM may continue to perform step 707 or step 708.
[0216] By performing step 707, the first VNFM sends
the first resource request message to a third VNMF con-
nected to the first VNMF. If a resource of a VIM connected
to the third VNFM cannot meet the information about the
resource that is applied for, the first VNFM sends a first
request message to another VNFM connected to the first
VNFM, until the first resource request message is sent
to a VNFM that meets the information about the resource
that is applied for.
[0217] If the resource of the VIM connected to the third
VNFM can meet the information about the resource that
is applied for, the first VNFM requests the VIM connected
to the third VNFM to reserve or allocate the resource that
is applied for.
[0218] Optionally, the first VNFM may send the first
resource request message to all VNFMs connected to
the first VNFM, to select a VNFM that meets the infor-
mation about the resource that is applied for.
[0219] Specifically, for a specific implementation proc-
ess in which the VIM connected to the third VNFM re-
serves or allocates the resource that is applied for, refer
to the foregoing-described process in which the target
VIM connected to the second VNFM reserves or allo-
cates the resource that is applied for. Details are not de-
scribed herein again. By performing step 708, the first
VNFM can trigger the target VIM connected to the second
VNFM to reserve or allocate a part of the resource that
is applied for. For details, refer to descriptions of step
708 to step 713.
[0220] 707. The first VNFM sends the first resource
request message to a third VNMF.
[0221] 708. The first VNFM sends a second resource
request message to the second VNFM.
[0222] The second resource request message in-
cludes resource information of a reallocation resource.
[0223] The reallocation resource is a resource that is
in the resource that is applied for and that matches the
remaining resource.
[0224] Specifically, a resource amount of the realloca-
tion resource is less than or equal to the resource amount
of the remaining resource.
[0225] More specifically, the resource information of
the reallocation resource includes a resource type of the

reallocation resource and the resource amount of the re-
allocation resource.
[0226] 709. The second VNFM receives the second
resource request message sent by the first VNFM.
[0227] 710. The second VNFM controls the target VIM
to reserve or allocate a reallocation resource.
[0228] Specifically, the second VNFM reserves or al-
locates the reallocation resource according to the second
resource request message.
[0229] If the second VNFM reserves the to-be-reallo-
cated resource, for an implementation process in which
the second VNFM reserves the to-be-reallocated re-
source, refer to the process shown in FIG. 4 in which the
second VNFM reserves the resource that is applied for.
Details are not described again in this embodiment.
[0230] If the second VNFM allocates the to-be-reallo-
cated resource, for an implementation process in which
the second VNFM allocates the to-be-reallocated re-
source, refer to the process shown in FIG. 5A and FIG.
5B in which the second VNFM allocates the resource that
is applied for. Details are not described again in this em-
bodiment.
[0231] 711. The second VNFM sends a third feedback
message to the first VNFM.
[0232] The third feedback message includes informa-
tion about a VIM that has reserved or allocated a resource
for the reallocation resource.
[0233] 712. The first VNFM requests a resource from
another VNFM connected to the first VNFM, until alloca-
tion of the resource that is applied for is completed.
[0234] It can be learned that in the foregoing steps, the
resource that is applied for is allocated by using multiple
VNFMs connected to the first VNFM.
[0235] According to the network functions virtualization
resource processing method described in this embodi-
ment, a resource management network is formed be-
tween the first VNFM and the second VNFM, so that the
VNFMs can perform resource processing such as re-
source query or resource allocation between each other.
A specific processing process does not require partici-
pation of an NFVO. Therefore, impact on the network if
the NFVO is faulty is avoided, and a distributed resource
management manner is implemented. Further, when the
NFVO is faulty, the second VNFM can still reserve or
allocate the resource that is applied for, effectively im-
proving robustness and efficiency of the network.
[0236] With reference to Embodiment 6 shown in FIG.
8, the following describes in detail a specific structure of
a virtualized network function manager VNFM provided
in this embodiment of the present invention.
[0237] The VNFM described in this embodiment is con-
figured to implement the method performed by the first
VNFM in FIG. 3 and FIG. 5A and FIG. 5B to FIG. 7A and
FIG. 7B.
[0238] The VNFM includes:

a sending unit 801, configured to send a first re-
source request message to a second VNFM, where
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the first resource request message includes infor-
mation about a resource for which the VNFM applies
for a virtualized network function VNF; and
a receiving unit 802, configured to: when a resource
of a target virtualized infrastructure manager VIM
connected to the second VNFM meets the informa-
tion about the resource that is applied for, receive a
first feedback message sent by the second VNFM,
where the first feedback message includes informa-
tion about the target VIM that has reserved a re-
source for or allocated a resource to the VNFM.

[0239] The second VNFM described in this embodi-
ment is a VNFM connected to the VNFM provided in this
embodiment.
[0240] It should be noted that in this embodiment, a
specific quantity of the sending units 801 and a specific
quantity of the receiving units 802 are not limited. That
is, there may be one or more sending units 801, and there
may be one or more receiving units 802.
[0241] Optionally, as shown in FIG. 8, the VNFM in this
embodiment further includes a determining unit 803.
[0242] When the second VNFM can reserve the re-
source that is applied for, the determining unit 803 is con-
figured to determine that the first feedback message in-
cludes the information about the target VIM that has re-
served a resource for the VNFM.
[0243] The sending unit 801 is further configured to:
when the first feedback message includes the informa-
tion about the target VIM that has reserved a resource
for the VNFM, send a first resource allocation message
to the target VIM, where the first resource allocation mes-
sage is used by the target VIM to allocate the resource
that is applied for.
[0244] Specifically, the first feedback message re-
ceived by the receiving unit 802 includes a resource res-
ervation identifier.
[0245] Specifically, the first resource allocation mes-
sage sent by the sending unit 801 includes the resource
reservation identifier, and the resource reservation iden-
tifier is used to identify the reserved resource.
[0246] When the second VNFM can allocate the re-
source that is applied for, the determining unit 803 is fur-
ther configured to determine that the first feedback mes-
sage includes the information about the target VIM that
has allocated a resource to the VNFM. The first feedback
message further includes any combination of the follow-
ing information: an identifier of a target virtual machine
VM allocated by the target VIM, and location information
of the target VM.
[0247] The information about the target VIM that is re-
ceived by the receiving unit 802 includes any combination
of the following information: an identifier of the target VIM,
and configuration information for establishing a connec-
tion to the target VIM.
[0248] If a resource of the VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for, the receiving unit 802 is further con-

figured to: when the resource of the target VIM connected
to the second VNFM cannot meet the information about
the resource that is applied for, receive a second feed-
back message sent by the second VNFM.
[0249] The second feedback message is used to indi-
cate that the resource of the target VIM connected to the
second VNFM cannot meet the information about the re-
source that is applied for.
[0250] Specifically, the second feedback message re-
ceived by the receiving unit 802 further includes resource
information of a remaining resource of the target VIM
connected to the second VNFM, and the resource infor-
mation of the remaining resource includes a resource
type of the remaining resource and a resource amount
of the remaining resource.
[0251] Specifically, the sending unit 801 is further con-
figured to send a second resource request message to
the second VNFM, where the second resource request
message includes resource information of a reallocation
resource, and the remaining resource is used by the tar-
get VIM to reserve the reallocation resource for or allo-
cate the reallocation resource to the VNFM.
[0252] Specifically, the information about the resource
that is applied for that is sent by the sending unit 801
includes a type of the resource that is applied for and an
amount of the resource that is applied for.
[0253] With reference to Embodiment 7 shown in FIG.
9, the following describes in detail a specific structure of
a virtualized network function manager VNFM provided
in this embodiment of the present invention.
[0254] The VNFM described in this embodiment is con-
figured to implement the method performed by the sec-
ond VNFM in FIG. 4 to FIG. 7A and FIG. 7B.
[0255] The VNFM includes:

a receiving unit 901, configured to receive a first re-
source request message sent by a first VNFM, where
the first resource request message includes infor-
mation about a resource for which the first VNFM
applies for a virtualized network function VNF;
a determining unit 902, configured to determine that
a resource of a target virtualized infrastructure man-
ager VIM connected to the VNFM meets the infor-
mation about the resource that is applied for; and
a sending unit 903, configured to: when the resource
of the target virtualized infrastructure manager VIM
connected to the VNFM meets the information about
the resource that is applied for, send a first feedback
message to the first VNFM, where the first feedback
message includes information about the target VIM
that has reserved a resource for or allocated a re-
source to the first VNFM.

[0256] The first VNFM described in this embodiment
is a VNFM connected to the VNFM provided in this em-
bodiment.
[0257] It should be noted that, in this embodiment, a
specific quantity of the receiving units 901, a specific
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quantity of the determining units 902, and a specific quan-
tity of the sending units 903 are not limited. That is, there
may be one or more receiving units 901, there may be
one or more determining units 902, and there may be
one or more sending units 903.
[0258] Specifically, the sending unit 903 is further con-
figured to send a resource reservation message to the
target VIM; and
the receiving unit 901 is further configured to receive a
resource reservation feedback message sent by the tar-
get VIM.
[0259] Specifically, the resource reservation message
sent by the sending unit 903 includes a resource reser-
vation identifier.
[0260] The first feedback message sent by the sending
unit 903 includes the resource reservation identifier, and
the resource reservation identifier is used to identify the
resource reserved by the target VIM, and allocate the
resource that is applied for.
[0261] Specifically, the sending unit 903 is further con-
figured to send a second resource allocation message
to the target VIM; and
the receiving unit 901 is further configured to receive a
resource allocation feedback message sent by the target
VIM.
[0262] Specifically, the first feedback message sent by
the sending unit 903 further includes any combination of
the following information: an identifier of a target virtual
machine VM allocated by the target VIM, and location
information of the target VM allocated by the target VIM.
[0263] Information about the target VIM that is included
in the first feedback message sent by the sending unit
903 includes any combination of the following informa-
tion: an identifier of the target VIM, or configuration infor-
mation for establishing a connection to the target VIM.
[0264] If the resource of the VIM connected to the VN-
FM cannot meet the information about the resource that
is applied for, the determining unit 902 is further config-
ured to determine that the resource of the target VIM
connected to the VNFM cannot meet the information
about the resource that is applied for.
[0265] The sending unit 903 is configured to: when the
resource of the target VIM connected to the VNFM cannot
meet the information about the resource that is applied
for, send a second feedback message to the first VNFM,
where the second feedback message is used to indicate
that the resource of the target VIM connected to the VN-
FM cannot meet the information about the resource that
is applied for.
[0266] Specifically, the second feedback message
sent by the sending unit 903 includes resource informa-
tion of a remaining resource of the target VIM connected
to the VNFM, and the resource information of the remain-
ing resource includes a resource type of the remaining
resource and a resource amount of the remaining re-
source.
[0267] Specifically, the receiving unit 901 is further
configured to receive a second resource request mes-

sage sent by the first VNFM, where the second resource
request message includes resource information of a re-
allocation resource, and the remaining resource is used
by the target VIM to reserve the reallocation resource for
or allocate the reallocation resource to the first VNFM.
[0268] Specifically, the information about the resource
that is applied for that is received by the receiving unit
901 includes a type of the resource that is applied for and
an amount of the resource that is applied for.
[0269] It may be clearly understood by persons skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.
[0270] The foregoing unit division is merely an exam-
ple. Limitation is not imposed thereon.
[0271] Embodiment 8 of the present invention provides
a virtualized network function manager VNFM. The vir-
tualized network function manager VNFM in this embod-
iment may perform the operations of the first VNFM in
the method shown in FIG. 3 and FIG. 5A and FIG. 5B to
FIG. 7A and FIG. 7B.
[0272] As shown in FIG. 10, the VNFM in this embod-
iment includes a transmitter 1001 and a receiver 1002.
[0273] The transmitter 1001 and the receiver 1002 in
this embodiment are connected by using a bus. Certainly,
alternatively, another connection manner may be used.
A specific connection manner is not limited in this em-
bodiment.
[0274] The related VNFM in this embodiment of the
present invention may have more or fewer parts than
those shown in FIG. 10, may combine two or more parts,
or may have different part configurations or settings.
Each part may be implemented in hardware that includes
one or more signal processing and/or dedicated integrat-
ed circuits, software, or a combination of hardware and
software.
[0275] The transmitter 1001 is configured to send a
first resource request message to a second VNFM,
where the first resource request message includes infor-
mation about a resource for which the VNFM applies for
a virtualized network function VNF.
[0276] The receiver 1002 is configured to: when a re-
source of a target virtualized infrastructure manager VIM
connected to the second VNFM meets the information
about the resource that is applied for, receive a first feed-
back message sent by the second VNFM, where the first
feedback message includes information about the target
VIM that has reserved a resource for or allocated a re-
source to the VNFM.
[0277] In this embodiment, a specific quantity of the
transmitters 1001 and a specific quantity of the receivers
1002 are not limited. That is, there may be one or more
transmitters 1001, and there may be one or more receiv-
ers 1002.
[0278] As shown in FIG. 10, the VNFM further includes
a processor 1003.
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[0279] There may be one or more processors 1003.
One processor 1003 is used as an example for descrip-
tion in this embodiment.
[0280] The transmitter 1001, the receiver 1002, and
the processor 1003 in this embodiment are connected
by using a bus. Certainly, alternatively, another connec-
tion manner may be used. A specific connection manner
is not limited in this embodiment.
[0281] The processor 1003 is configured to determine
that the first feedback message includes the information
about the target VIM that has reserved a resource for the
VNFM.
[0282] The transmitter 1001 is further configured to:
when the first feedback message includes the informa-
tion about the target VIM that has reserved a resource
for the VNFM, send a first resource allocation message
to the target VIM, where the first resource allocation mes-
sage is used by the target VIM to allocate the resource
that is applied for.
[0283] Optionally, the first feedback message received
by the receiver 1002 includes a resource reservation
identifier, the first resource allocation message sent by
the transmitter 1001 includes the resource reservation
identifier, and the resource reservation identifier is used
to identify the reserved resource.
[0284] Optionally, the processor 1003 is configured to
determine that the first feedback message includes the
information about the target VIM that has allocated a re-
source to the VNFM, where the first feedback message
further includes any combination of the following infor-
mation: an identifier of a target virtual machine VM allo-
cated by the target VIM, and location information of the
target VM.
[0285] Optionally, the information about the target VIM
that is received by the receiver 1002 includes any com-
bination of the following information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0286] Optionally, the receiver 1002 is further config-
ured to: when the resource of the target VIM connected
to the second VNFM cannot meet the information about
the resource that is applied for, receive a second feed-
back message sent by the second VNFM, where
the second feedback message is used to indicate that
the resource of the target VIM connected to the second
VNFM cannot meet the information about the resource
that is applied for.
[0287] Optionally, the second feedback message re-
ceived by the receiver 1002 further includes resource
information of a remaining resource of the target VIM
connected to the second VNFM, and the resource infor-
mation of the remaining resource includes a resource
type of the remaining resource and a resource amount
of the remaining resource.
[0288] Optionally, the transmitter 1001 is further con-
figured to send a second resource request message to
the second VNFM, where the second resource request
message includes resource information of a reallocation

resource, and the remaining resource is used by the tar-
get VIM to reserve the reallocation resource for or allo-
cate the reallocation resource to the VNFM.
[0289] Optionally, the information about the resource
that is applied for that is sent by the transmitter 1001
includes a type of the resource that is applied for and an
amount of the resource that is applied for.
[0290] Optionally, the NFVM in this embodiment may
further include a memory. The memory stores a computer
executable instruction used to instruct the processor
1003 to coordinate with the transmitter 1001 and the re-
ceiver 1002 to complete the operations of the first VNFM
in the method shown in FIG. 3 and FIG. 5A and FIG. 5B
to FIG. 7A and FIG. 7B.
[0291] Embodiment 9 of the present invention provides
a virtualized network function manager VNFM. The vir-
tualized network function manager VNFM in this embod-
iment may perform the operations of the second VNFM
in the method shown in FIG. 4 to FIG. 7A and FIG. 7B.
[0292] As shown in FIG. 11, the VNFM in this embod-
iment includes a transmitter 1101, a receiver 1102, and
a processor 1103.
[0293] The related VNFM in this embodiment of the
present invention may have more or fewer parts than
those shown in FIG. 11, may combine two or more parts,
or may have different part configurations or settings.
Each part may be implemented in hardware that includes
one or more signal processing and/or dedicated integrat-
ed circuits, software, or a combination of hardware and
software.
[0294] There may be one or more transmitters 1101,
receivers 1102, and processors 1103.
[0295] The transmitter 1101, the receiver 1102, and
the processor 1103 in this embodiment are connected
by using a bus. Certainly, alternatively, another connec-
tion manner may be used. A specific connection manner
is not limited in this embodiment.
[0296] The receiver 1102 is configured to receive a first
resource request message sent by a first VNFM, where
the first resource request message includes information
about a resource for which the first VNFM applies for a
virtualized network function VNF.
[0297] The processor 1103 is configured to determine
that a resource of a target virtualized infrastructure man-
ager VIM connected to the VNFM meets the information
about the resource that is applied for.
[0298] The transmitter 1101 is configured to: when the
resource of the target virtualized infrastructure manager
VIM connected to the VNFM meets the information about
the resource that is applied for, send a first feedback
message to the first VNFM, where the first feedback mes-
sage includes information about the target VIM that has
reserved a resource for or allocated a resource to the
first VNFM.
[0299] Optionally, the transmitter 1101 is further con-
figured to send a resource reservation message to the
target VIM; and
the receiver 1102 is further configured to receive a re-
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source reservation feedback message sent by the target
VIM.
[0300] Optionally, the resource reservation message
sent by the transmitter 1101 includes a resource reser-
vation identifier, the first feedback message sent by the
transmitter 1101 includes the resource reservation iden-
tifier, and the resource reservation identifier is used to
identify the resource reserved by the target VIM, and al-
locate the resource that is applied for.
[0301] Optionally, the transmitter 1101 is further con-
figured to send a second resource allocation message
to the target VIM.
[0302] The receiver 1102 is further configured to re-
ceive a resource allocation feedback message sent by
the target VIM.
[0303] Optionally, the first feedback message sent by
the transmitter 1101 further includes any combination of
the following information: an identifier of a target virtual
machine VM allocated by the target VIM, and location
information of the target VM allocated by the target VIM.
[0304] Optionally, the information about the target VIM
that is included in the first feedback message sent by the
transmitter 1101 includes any combination of the follow-
ing information:
an identifier of the target VIM, and configuration informa-
tion for establishing a connection to the target VIM.
[0305] Optionally, the processor 1103 is further con-
figured to determine that the resource of the target VIM
connected to the VNFM cannot meet the information
about the resource that is applied for.
[0306] The transmitter 1101 is further configured to:
when the resource of the target VIM connected to the
VNFM cannot meet the information about the resource
that is applied for, send a second feedback message to
the first VNFM, where the second feedback message is
used to indicate that the resource of the target VIM con-
nected to the VNFM cannot meet the information about
the resource that is applied for.
[0307] Optionally, the second feedback message sent
by the transmitter 1101 includes resource information of
a remaining resource of the target VIM connected to the
VNFM, and the resource information of the remaining
resource includes a resource type of the remaining re-
source and a resource amount of the remaining resource.
[0308] Optionally, the receiver 1102 is further config-
ured to receive a second resource request message sent
by the first VNFM, where the second resource request
message includes resource information of a reallocation
resource, and the remaining resource is used by the tar-
get VIM to reserve the reallocation resource for or allo-
cate the reallocation resource to the first VNFM.
[0309] Optionally, the information about the resource
that is applied for that is received by the receiver 1102
includes a type of the resource that is applied for and an
amount of the resource that is applied for.
[0310] Optionally, the NFVM in this embodiment may
further include a memory. The memory stores a computer
executable instruction used to instruct the processor

1103 to coordinate with the transmitter 1101 and the re-
ceiver 1102 to complete the operations of the second
VNFM in the method shown in FIG. 4 to FIG. 7A and FIG.
7B.
[0311] It may be clearly understood by persons skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.
[0312] The foregoing embodiments are merely intend-
ed for describing the technical solutions of the present
invention, but not for limiting the present invention. Al-
though the present invention is described in detail with
reference to the foregoing embodiments, persons of or-
dinary skill in the art should understand that they may
still make modifications to the technical solutions de-
scribed in the foregoing embodiments or make equivalent
replacements to some technical features thereof, without
departing from the scope of the technical solutions of the
embodiments of the present invention.

Claims

1. A network functions virtualization resource process-
ing method, comprising:

sending, by a first virtualized network function
manager VNFM, a first resource request mes-
sage to a second VNFM, wherein the first re-
source request message comprises information
about a resource for which the first VNFM ap-
plies for a virtualized network function VNF; and
when a resource of a target virtualized infra-
structure manager VIM connected to the second
VNFM meets the information about the resource
that is applied for, receiving, by the first VNFM,
a first feedback message sent by the second
VNFM, wherein the first feedback message
comprises information about the target VIM that
has reserved a resource for or allocated a re-
source to the first VNFM.

2. The method according to claim 1, wherein when the
first feedback message comprises the information
about the target VIM that has reserved a resource
for the first VNFM, after the receiving, by the first
VNFM, a first feedback message sent by the second
VNFM, the method further comprises:
sending, by the first VNFM, a first resource allocation
message to the target VIM, wherein the first resource
allocation message is used by the target VIM to al-
locate the resource that is applied for.

3. The method according to claim 2, wherein the first
feedback message comprises a resource reserva-
tion identifier, the first resource allocation message
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comprises the resource reservation identifier, and
the resource reservation identifier is used to identify
the reserved resource.

4. The method according to claim 1, wherein when the
first feedback message comprises the information
about the target VIM that has allocated a resource
to the first VNFM, the first feedback message further
comprises any combination of the following informa-
tion: an identifier of a target virtual machine VM al-
located by the target VIM, and location information
of the target VM allocated by the target VIM.

5. The method according to any one of claims 1 to 4,
wherein the information about the target VIM com-
prises any combination of the following information:
an identifier of the target VIM, and configuration in-
formation for establishing a connection to the target
VIM.

6. The method according to claim 1, wherein the meth-
od further comprises: when the resource of the target
VIM connected to the second VNFM cannot meet
the information about the resource that is applied for,
receiving, by the first VNFM, a second feedback
message sent by the second VNFM, wherein
the second feedback message is used to indicate
that the resource of the target VIM connected to the
second VNFM cannot meet the information about
the resource that is applied for.

7. The method according to claim 6, wherein the sec-
ond feedback message comprises resource infor-
mation of a remaining resource of the target VIM
connected to the second VNFM, and the resource
information of the remaining resource comprises a
resource type of the remaining resource and a re-
source amount of the remaining resource.

8. The method according to claim 7, wherein the meth-
od further comprises:
sending, by the first VNFM, a second resource re-
quest message to the second VNFM, wherein the
second resource request message comprises re-
source information of a reallocation resource, and
the remaining resource is used by the target VIM to
reserve the reallocation resource for or allocate the
reallocation resource to the first VNFM.

9. The method according to any one of claims 1 to 8,
wherein the information about the resource that is
applied for comprises a type of the resource that is
applied for and an amount of the resource that is
applied for.

10. A network functions virtualization resource process-
ing method, comprising:

receiving, by a second VNFM, a first resource
request message sent by a first VNFM, wherein
the first resource request message comprises
information about a resource for which the first
VNFM applies for a virtualized network function
VNF; and
when a resource of a target virtualized infra-
structure manager VIM connected to the second
VNFM meets the information about the resource
that is applied for, sending, by the second VN-
FM, a first feedback message to the first VNFM,
wherein the first feedback message comprises
information about the target VIM that has re-
served a resource for or allocated a resource to
the first VNFM.

11. The method according to claim 10, wherein before
the sending, by the second VNFM, a first feedback
message to the first VNFM, the method further com-
prises:

sending, by the second VNFM, a resource res-
ervation message to the target VIM; and
receiving, by the second VNFM, a resource res-
ervation feedback message sent by the target
VIM.

12. The method according to claim 11, wherein the re-
source reservation message comprises a resource
reservation identifier, the first feedback message
comprises the resource reservation identifier, and
the resource reservation identifier is used to identify
the reserved resource.

13. The method according to claim 10, wherein before
the sending, by the second VNFM, a first feedback
message to the first VNFM, the method further com-
prises:

sending, by the second VNFM, a second re-
source allocation message to the target VIM;
and
receiving, by the second VNFM, a resource al-
location feedback message sent by the target
VIM.

14. The method according to claim 10, wherein the first
feedback message further comprises any combina-
tion of the following information: an identifier of a
target virtual machine VM allocated by the target
VIM, and location information of the target VM allo-
cated by the target VIM.

15. The method according to any one of claims 10 to 14,
wherein the information about the target VIM com-
prises any combination of the following information:
an identifier of the target VIM, and configuration in-
formation for establishing a connection to the target
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VIM.

16. The method according to claim 10, wherein the meth-
od further comprises: when the resource of the target
VIM connected to the second VNFM cannot meet
the information about the resource that is applied for,
sending, by the second VNFM, a second feedback
message to the first VNFM, wherein
the second feedback message is used to indicate
that the resource of the target VIM connected to the
second VNFM cannot meet the information about
the resource that is applied for.

17. The method according to claim 16, wherein when
the resource of the target VIM connected to the sec-
ond VNFM cannot meet the information about the
resource that is applied for, the second feedback
message comprises resource information of a re-
maining resource of the target VIM connected to the
second VNFM, and the resource information of the
remaining resource comprises a resource type of the
remaining resource and a resource amount of the
remaining resource.

18. The method according to claim 17, wherein the meth-
od further comprises:
receiving, by the second VNFM, a second resource
request message sent by the first VNFM, wherein
the second resource request message comprises re-
source information of a reallocation resource, and
the remaining resource is used by the target VIM to
reserve the reallocation resource for or allocate the
reallocation resource to the first VNFM.

19. The method according to any one of claims 10 to 18,
wherein the information about the resource that is
applied for comprises a type of the resource that is
applied for and an amount of the resource that is
applied for.

20. A virtualized network function manager VNFM, com-
prising:

a transmitter, configured to send a first resource
request message to a second VNFM, wherein
the first resource request message comprises
information about a resource for which the VN-
FM applies for a virtualized network function
VNF; and
a receiver, configured to: when a resource of a
target virtualized infrastructure manager VIM
connected to the second VNFM meets the infor-
mation about the resource that is applied for,
receive a first feedback message sent by the
second VNFM, wherein the first feedback mes-
sage comprises information about the target
VIM that has reserved a resource for or allocated
a resource to the VNFM.

21. The VNFM according to claim 20, wherein the VNFM
further comprises a processor, wherein
the processor is configured to determine that the first
feedback message comprises the information about
the target VIM that has reserved a resource for the
VNFM; and
the transmitter is further configured to: when the first
feedback message comprises the information about
the target VIM that has reserved a resource for the
VNFM, send a first resource allocation message to
the target VIM, wherein the first resource allocation
message is used by the target VIM to allocate the
resource that is applied for.

22. The VNFM according to claim 21, wherein
the first feedback message received by the receiver
comprises a resource reservation identifier, the first
resource allocation message sent by the transmitter
comprises the resource reservation identifier, and
the resource reservation identifier is used to identify
the reserved resource.

23. The VNFM according to claim 20, wherein the VNFM
further comprises a processor, wherein
the processor is configured to determine that the first
feedback message comprises the information about
the target VIM that has allocated a resource to the
VNFM, wherein the first feedback message further
comprises any combination of the following informa-
tion: an identifier of a target virtual machine VM al-
located by the target VIM, and location information
of the target VM.

24. The VNFM according to any one of claims 20 to 23,
wherein the information about the target VIM that is
received by the receiver comprises any combination
of the following information:
an identifier of the target VIM, and configuration in-
formation for establishing a connection to the target
VIM.

25. The VNFM according to claim 20, wherein
the receiver is further configured to: when the re-
source of the target VIM connected to the second
VNFM cannot meet the information about the re-
source that is applied for, receive a second feedback
message sent by the second VNFM, wherein
the second feedback message is used to indicate
that the resource of the target VIM connected to the
second VNFM cannot meet the information about
the resource that is applied for.

26. The VNFM according to claim 25, wherein the sec-
ond feedback message received by the receiver fur-
ther comprises resource information of a remaining
resource of the target VIM connected to the second
VNFM, and the resource information of the remain-
ing resource comprises a resource type of the re-
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maining resource and a resource amount of the re-
maining resource.

27. The VNFM according to claim 26, wherein
the transmitter is further configured to send a second
resource request message to the second VNFM,
wherein the second resource request message com-
prises resource information of a reallocation re-
source, and the remaining resource is used by the
target VIM to reserve the reallocation resource for
or allocate the reallocation resource to the VNFM.

28. The VNFM according to any one of claims 20 to 27,
wherein the information about the resource that is
applied for that is sent by the transmitter comprises
a type of the resource that is applied for and an
amount of the resource that is applied for.

29. A virtualized network function manager VNFM, com-
prising:

a receiver, configured to receive a first resource
request message sent by a first VNFM, wherein
the first resource request message comprises
information about a resource for which the first
VNFM applies for a virtualized network function
VNF;
a processor, configured to determine that a re-
source of a target virtualized infrastructure man-
ager VIM connected to the VNFM meets the in-
formation about the resource that is applied for;
and
a transmitter, configured to: when the resource
of the target virtualized infrastructure manager
VIM connected to the VNFM meets the informa-
tion about the resource that is applied for, send
a first feedback message to the first VNFM,
wherein the first feedback message comprises
information about the target VIM that has re-
served a resource for or allocated a resource to
the first VNFM.

30. The VNFM according to claim 29, wherein
the transmitter is further configured to send a re-
source reservation message to the target VIM; and
the receiver is further configured to receive a re-
source reservation feedback message sent by the
target VIM.

31. The VNFM according to claim 30, wherein the re-
source reservation message sent by the transmitter
comprises a resource reservation identifier, the first
feedback message sent by the transmitter compris-
es the resource reservation identifier, and the re-
source reservation identifier is used to identify the
resource reserved by the target VIM, and allocate
the resource that is applied for.

32. The VNFM according to claim 29, wherein
the transmitter is further configured to send a second
resource allocation message to the target VIM; and
the receiver is further configured to receive a re-
source allocation feedback message sent by the tar-
get VIM.

33. The VNFM according to claim 29, wherein
the first feedback message sent by the transmitter
further comprises any combination of the following
information: an identifier of a target virtual machine
VM allocated by the target VIM, and location infor-
mation of the target VM allocated by the target VIM.

34. The VNFM according to any one of claims 29 to 33,
wherein the information about the target VIM that is
comprised in the first feedback message sent by the
transmitter comprises any combination of the follow-
ing information:
an identifier of the target VIM, and configuration in-
formation for establishing a connection to the target
VIM.

35. The VNFM according to claim 29, wherein the proc-
essor is further configured to determine that the re-
source of the target VIM connected to the VNFM
cannot meet the information about the resource that
is applied for; and
the transmitter is further configured to: when the re-
source of the target VIM connected to the VNFM
cannot meet the information about the resource that
is applied for, send a second feedback message to
the first VNFM, wherein the second feedback mes-
sage is used to indicate that the resource of the target
VIM connected to the VNFM cannot meet the infor-
mation about the resource that is applied for.

36. The VNFM according to claim 35, wherein
the second feedback message sent by the transmit-
ter comprises resource information of a remaining
resource of the target VIM connected to the VNFM,
and the resource information of the remaining re-
source comprises a resource type of the remaining
resource and a resource amount of the remaining
resource.

37. The VNFM according to claim 36, wherein
the receiver is further configured to receive a second
resource request message sent by the first VNFM,
wherein the second resource request message com-
prises resource information of a reallocation re-
source, and the remaining resource is used by the
target VIM to reserve the reallocation resource for
or allocate the reallocation resource to the first VN-
FM.

38. The VNFM according to any one of claims 29 to 37,
wherein the information about the resource that is
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applied for that is received by the receiver comprises
a type of the resource that is applied for and an
amount of the resource that is applied for.
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