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REMOTE RESOURCE ACCESS METHOD
AND SWITCHING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Patent Application No. PCT/CN2015/089155 filed on Sep.
8, 2015, which claims priority to Chinese Patent Application
No. 201410471932 .4, filed on Sep. 16, 2014. The disclo-
sures of the aforementioned applications are hereby incor-
porated by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to the
field of computer technologies, and in particular, to a remote
resource access method and a switching device.

BACKGROUND

[0003] With continuous development of computer tech-
nologies, increasing hardware resources are integrated in a
computer system. Because of features of different applica-
tions, these hardware resources are in an idle state most of
the time, and resource utilization is relatively low.

[0004] In some approaches, to increase resource utiliza-
tion, a computer system separate from an external device
and an input/output (I/O) method thereof are applied. A host
may communicate in a wired manner or using a wireless
network, and I/O operations performed by the host on a
remote device are all redirected to an external device of a
docking station.

[0005] In a process of implementing the increase of
resource utilization, the process has the following disadvan-
tages.

[0006] When a host communicates with a remote physical

resource device, a device driver of the host needs to be
modified, and the remote physical resource device to be
accessed needs to be configured in advance. In addition, in
an architecture in the other approaches, the remote physical
resource device cannot access the host using an interrupt
manner.

SUMMARY

[0007] Embodiments of the present disclosure provide a
remote resource access method and a switching device in
order to implement data transmission between a local com-
puter system and a remote physical resource device.

[0008] According to a first aspect, an embodiment of the
present disclosure provides a remote resource access
method, used to access a physical resource device separate
from a computer system, where the computer system
includes at least one computing node, and the computer
system and the physical resource device are connected using
a switching device, and the method includes obtaining, by
the switching device, a first access message sent by a
computing node, where the first access message is used to
access a virtual resource device, and a destination address in
the first access message is a virtual address of the virtual
resource device, determining a physical address of the
physical resource device corresponding to the virtual
resource device according to a preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device,
where the virtual resource device is a virtualized device of
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the physical resource device locally, converting the first
access message into a second access message, where a
destination address in the second access message is the
physical address of the physical resource device, and send-
ing the second access message to the physical resource
device using a network, where the physical resource device
includes at least one physical resource.

[0009] With reference to the first aspect, in a first possible
implementation manner, the method further includes obtain-
ing physical resource information allocated by a manage-
ment platform to the computing node, where the physical
resource information includes the physical address of the
physical resource device, and the management platform is
used to manage the physical resource device separate from
the computer system, generating the virtual resource device
corresponding to the physical resource device, and recording
a mapping relationship between the virtual address of the
virtual resource device and the physical address of the
physical resource device.

[0010] With reference to the first aspect or the first pos-
sible implementation manner of the first aspect, in a second
possible implementation manner, the method further
includes obtaining a first interrupt request sent by the
physical resource device to the computing node, where the
first interrupt request carries the physical address of the
physical resource device, determining the virtual address of
the virtual resource device corresponding to the physical
resource device according to the preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device,
converting the first interrupt request into a second interrupt
request, where the second interrupt request carries the virtual
address of the virtual resource device, and sending the
second interrupt request to the computing node such that the
computing node accesses the virtual resource device accord-
ing to the second interrupt request.

[0011] With reference to the first possible implementation
manner of the first aspect, in a third possible implementation
manner, generating the virtual resource device correspond-
ing to the physical resource device includes selecting a
driver of the physical resource device according to the
physical resource information, and simulating, on the
switching device, the physical resource device according to
the selected driver in order to generate the virtual resource
device corresponding to the physical resource device.
[0012] With reference to the first aspect, in a fourth
possible implementation manner, determining a physical
address of the physical resource device corresponding to the
virtual resource device according to a preset mapping rela-
tionship between the virtual address of the virtual resource
device and the physical address of the physical resource
device includes retrieving a mapping relationship between
the virtual address of the virtual resource device and the
physical address of the physical resource device by querying
an address conversion table in order to determine the physi-
cal address of the physical resource device corresponding to
the virtual resource device, where the address conversion
table stores the mapping relationship between the virtual
address and the physical address.

[0013] According to a second aspect, an embodiment of
the present disclosure provides a switching device, where
the device is configured to access a physical resource device
separate from a computer system, the computer system
includes at least one computing node, and the computer
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system and the physical resource device are connected using
the switching device, and the device includes a receiving
module configured to obtain a first access message sent by
a computing node, where the first access message is used to
access a virtual resource device, and a destination address in
the first access message is a virtual address of the virtual
resource device, an obtaining module configured to deter-
mine a physical address of the physical resource device
corresponding to the virtual resource device according to a
preset mapping relationship between the virtual address of
the virtual resource device and the physical address of the
physical resource device, where the virtual resource device
is a virtualized device of the physical resource device
locally, a conversion module configured to convert the first
access message into a second access message, where a
destination address in the second access message is the
physical address, and a sending module configured to send
the second access message to the physical resource device
using a network, where the physical resource device
includes at least one physical resource.

[0014] With reference to the second aspect, in a first
possible implementation manner, the device further includes
a physical resource information obtaining module config-
ured to obtain physical resource information allocated by a
management platform to the computing node, where the
physical resource information includes the physical address
of the physical resource device, and the management plat-
form is used to manage the physical resource device separate
from the computer system, a generation module configured
to generate the virtual resource device corresponding to the
physical resource device, and a recording module configured
to record a mapping relationship between the virtual address
of the virtual resource device and the physical address of the
physical resource device.

[0015] With reference to the second aspect or the first
possible implementation manner of the second aspect, in a
second possible implementation manner, the receiving mod-
ule is further configured to obtain a first interrupt request
sent by the physical resource device to the computing node,
where the first interrupt request carries the physical address
of the physical resource device. The obtaining module is
further configured to determine the virtual address of the
virtual resource device corresponding to the physical
resource device according to the preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device. The
conversion module is further configured to convert the first
interrupt request into a second interrupt request, where the
second interrupt request carries the virtual address of the
virtual resource device, and the sending module is further
configured to send the second interrupt request to the
computing node such that the computing node accesses the
virtual resource device according to the second interrupt
request.

[0016] With reference to the first possible implementation
manner of the second aspect, in a fourth possible implemen-
tation manner, the generation module is further configured to
select a driver of the physical resource device according to
the physical resource information, and simulate, on the
switching device, the physical resource device according to
the selected driver in order to generate the virtual resource
device corresponding to the physical resource device.
[0017] With reference to the second aspect, in a fourth
possible implementation manner, the obtaining module is
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further configured to retrieve a mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device by
querying an address conversion table in order to determine
the physical address of the physical resource device corre-
sponding to the virtual resource device, where the address
conversion table stores the mapping relationship between
the virtual address and the physical address.

[0018] According to the remote resource access method
and the switching device that are provided in the embodi-
ments of the present disclosure, a virtual address that is of
a virtual resource device and that is in a first access message
is first converted into a corresponding physical address of a
remote physical resource device. Then, a second access
message is generated according to the physical address of
the remote physical resource device. The second access
message is sent to the remote physical resource device
corresponding to the physical address using a network.
Thus, data transmission between a local computer system
and the remote physical resource device can also be imple-
mented without using a driver of the remote physical
resource device.

BRIEF DESCRIPTION OF DRAWINGS

[0019] To describe technical solutions in the embodiments
of the present disclosure more clearly, the following briefly
describes the accompanying drawings required for describ-
ing the embodiments. The accompanying drawings in the
following description show merely some embodiments of
the present disclosure.

[0020] FIG. 1A is a schematic diagram of a remote
resource access scenario according to an embodiment of the
present disclosure;

[0021] FIG. 1B is a first schematic flowchart of a remote
resource access method according to an embodiment of the
present disclosure;

[0022] FIG. 2A to FIG. 2B are a second schematic flow-
chart of a remote resource access method according to an
embodiment of the present disclosure;

[0023] FIG. 3 is a first schematic structural diagram of a
switching device according to an embodiment of the present
disclosure;

[0024] FIG. 4 is a schematic structural diagram of a
physical resource device according to an embodiment of the
present disclosure;

[0025] FIG. 5 is a second schematic structural diagram of
a switching device according to an embodiment of the
present disclosure;

[0026] FIG. 6 is a third schematic structural diagram of a
switching device according to an embodiment of the present
disclosure; and

[0027] FIG. 7 is a fourth schematic structural diagram of
a switching device according to an embodiment of the
present disclosure.

DESCRIPTION OF EMBODIMENTS

[0028] To make the objectives, technical solutions, and
advantages of the embodiments of the present disclosure
clearer, the following clearly describes the technical solu-
tions in the embodiments of the present disclosure with
reference to the accompanying drawings in the embodiments
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of the present disclosure. The described embodiments are
some but not all of the embodiments of the present disclo-
sure.

[0029] An embodiment of the present disclosure provides
a remote resource access method, used to access a physical
resource device separate from a computer system. As shown
in FIG. 1A, FIG. 1A is an application scenario, provided in
this embodiment of the present disclosure, in which the
computer system is separate from the physical resource
device. As shown in the figure, a computer system 10 and a
physical resource device 40 are connected using a switching
device 20. The computer system 10 may include a Central
Processing Unit (CPU) board 101, and the CPU board 101
may include at least one CPU 1011. The switching device 20
and the computer system 10 are located in a same bus
architecture, and the switching device 20 may be generally
a Peripheral Component Interconnect Express (PCle)
switching device. For example, the switching device 20 may
be presented to an operating system in the computer system
10 in a PCle-switch manner. The switching device 20 and
the physical resource device 40 are connected for commu-
nication using an interconnect network, and the switching
device 20 is configured to be responsible for communication
forwarding between the computer system 10 and the remote
physical resource device 40. The physical resource device
40 may further include a physical resource, such as memory
board 402 and an I/O board 401. A management platform 30
may be connected to the switching device 20 and the
physical resource device 40 using interconnect networks.
The management platform 30 may be used to manage all
resources, store specific information and a usage state of the
physical resource device, and the like. For example, the
management platform 30 may allocate information about the
managed resources to the computer system 10 according to
a request of the computer system 10.

[0030] The foregoing describes in detail, based on the
foregoing application scenario, the remote resource access
method provided in this embodiment of the present disclo-
sure. FIG. 1B is a flowchart of a remote resource access
method according to an embodiment of the present disclo-
sure. As shown in FIG. 1B, the method includes the follow-
ing steps.

[0031] Step S101: A switching device obtains a first access
message sent by a computing node, where the first access
message is used to access a virtual resource device, and a
destination address in the first access message is a virtual
address of the virtual resource device.

[0032] Further, step S101 may be implemented using the
following method. The computer system directly accesses a
virtual device connected to a computer system when the
computer system needs to access a remote physical resource
device. A computing node of the computer system sends the
first access message to the switching device. The first access
message has a destination address to which the message is
to be transmitted, the message is used to access the virtual
resource device, and the destination address in the first
access message is the virtual address of the virtual resource
device.

[0033] Step S102: Determine a physical address of a
physical resource device corresponding to the virtual
resource device according to a preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device,
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where the virtual resource device is a virtualized device of
the physical resource device locally.

[0034] Further, step S102 may be implemented using the
following method. Retrieving a mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device by
querying an address conversion table in order to determine
the physical address of the physical resource device corre-
sponding to the virtual resource device, where the address
conversion table stores the mapping relationship between
the virtual address and the physical address.

[0035] Step S103: Convert the first access message into a
second access message, where a destination address in the
second access message is the physical address of the physi-
cal resource device.

[0036] Further, step S103 may be implemented using the
following method. The destination address in the first access
message is changed to the physical address corresponding to
the virtual address in the first access message and of the
physical resource device in order to generate the second
access message. The destination address in the second
access message is the physical address of the foregoing
physical resource device, and then the second access mes-
sage may be further converted into a message in a network
format.

[0037] Step S104: Send the second access message to the
physical resource device using a network, where the physi-
cal resource device includes at least one physical resource.

[0038] Further, step S104 may be implemented using the
following method. The switching device may send the
second access message to the physical resource device using
an interconnect network after converting the first access
message into the second access message. The destination
address in the second access message is the physical address
of the foregoing physical resource device, and the second
access message may be a message in an interconnect net-
work format.

[0039] According to the remote resource access method
provided in this embodiment of the present disclosure, a
virtual address that is of a virtual resource device and that is
in a first access message is first converted into a correspond-
ing physical address of a remote physical resource device to
generate a second access message, and the second access
message is sent to the remote physical resource device
corresponding to the physical address using a network such
that data transmission between a local computer system and
the remote physical resource device can also be imple-
mented without using a driver of the remote physical
resource device.

[0040] To enable a person skilled in the art to more clearly
understand the technical solutions in the embodiments of the
present disclosure, the following provides a more detailed
embodiment.

[0041] In this embodiment of the present disclosure, the
foregoing switching device may be located on one side of
the computer system, the physical resource device may be
connected to the switching device using the interconnect
network, and the switching device may be a relay device
between the physical resource device and the computer
system. FIG. 2A to FIG. 2B are a flowchart of another
method according to an embodiment of the present disclo-
sure. As shown in FIG. 2A and FIG. 2B, the method includes
the following steps.
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[0042] Step S201: A computing node of the computer
system sends a physical resource request message to a
management platform, where the physical resource request
message requests an available physical resource device from
the management platform.

[0043] Step S202: After receiving the physical resource
request message, the management platform queries a
resource table to determine an available remote physical
resource device, where the resource table stores a state of a
remote physical resource device, and the state includes an
idle state or a non-idle state.

[0044] Further, step S202 may be implemented using the
following method. States of all remote physical resource
devices may be stored on the management platform; the
remote physical resource device sends state information of
the remote physical resource device to the management
platform when a remote physical resource device is not
occupied by any computer system, and the management
platform updates a local resource table according to the
received state information. The resource table stores a state
of a remote physical resource device, and the state includes
the idle state or the non-idle state. The remote physical
resource device includes the foregoing remote physical
resource device and a remote memory device. The remote
physical resource device is a hardware device that is not in
the same bus architecture as a computer system, and after
receiving a physical resource request message sent by a
computing unit, the management platform may query the
resource table in order to determine remote physical
resource devices that are currently available. The manage-
ment platform determines that the remote physical resource
device whose state is idle is available if it is indicated that
the state of the remote physical resource device in the
resource table is idle.

[0045] It should be noted that the management platform
may further spontaneously query the resource table. The
state of the physical resource device is sent to the switching
device if a state of a remote physical resource device in the
resource table is idle.

[0046] Step S203: The management platform sends physi-
cal resource information of the available remote physical
resource device to the switching device, where the physical
resource information includes a remote physical resource
device address of the available remote physical resource
device, an access manner, a device type and a programming
interface of the available remote physical resource device,
and a manufacturer identifier of the available remote physi-
cal resource device.

[0047] Further, step S203 may be implemented using the
following method. The available remote physical resource
device may further send the physical resource information of
the device to the management platform. The physical
resource information may include the remote physical
resource device address of the available remote physical
resource device, the access manner, the device type and the
programming interface of the available remote physical
resource device, and the manufacturer identifier of the
available remote physical resource device. Because different
devices need to be corresponding to different drivers, the
management platform sends the physical resource informa-
tion of the available remote physical resource device to the
switching device such that the switching device installs a
driver corresponding to the available remote physical
resource device according to the physical resource informa-
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tion. The switching device is a relay device that transmits
data between the computer system and the remote physical
resource device.

[0048] Step S204: The switching device receives the
remote physical resource device address that is sent by the
management platform and that is of the available remote
physical resource device, and adds the remote physical
resource device address to an address conversion table.
[0049] The address conversion table may include a local
address of the remote physical resource device on one side
of the switching device, and further includes a physical
resource device address of the remote physical resource
device.

[0050] Step S205: The switching device generates a vir-
tual resource device corresponding to a physical resource
device.

[0051] Further, step S205 may be implemented using the
following method. The switching device may fill the
received remote physical resource device address into the
address conversion table, and received physical resource
information is stored in a local cache. Insertion of the
physical resource device into the switching device is simu-
lated by performing a slot hot-swap operation, and the slot
hot-swap operation is as follows. One vacant slot in the
switching device is selected, and a level of a slot sensor
corresponding to the slot is set to a high level. The slot
sensor notifies, according to the high level, a hot-swap
controller that a device is inserted into the slot. The hot-swap
controller sets a value of a hot-swap register corresponding
to the slot as a preset identifier according to the high level,
and the preset identifier is used to indicate that the physical
resource device is inserted into the slot. After detecting, by
means of polling or using an interrupt manner, that the value
of the hot-swap register is the preset identifier, a slot event
monitoring thread in a hot-swap driver reads the physical
resource information from the local cache. In addition, a
device driver corresponding to the physical resource device
is selected according to the physical resource information,
and the device driver runs in order to simulate, on the
switching device, insertion of the physical resource device
into the switching device, and generate the virtual resource
device corresponding to the physical resource device.
[0052] It may be understood that, after the virtual resource
device is generated, it is necessary to locally allocate a
virtual address to the virtual resource device such that the
computing node can access the virtual resource device
according to the virtual address. In addition, after a driver of
the physical resource device runs, the switching device
needs to update a state of the slot to a non-idle state.
[0053] After a slot hot-swap operation is completed, the
switching device fills a virtual address that is of the virtual
resource device and generated at a computer system end into
an address conversion table of the switching device such that
the virtual address of the virtual resource device corresponds
to the previously filled physical resource device address of
the remote physical resource device, and the data is trans-
mitted between the remote physical resource device and the
computer system.

[0054] Step S206: The switching device receives a virtual
resource device access message sent by a computer system,
the virtual resource device includes virtual hardware created
by the computer system, and the virtual resource device
access message includes a virtual address of the virtual
resource device.
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[0055] Step S207: The switching device determines, by
querying the address conversion table, the physical resource
device address corresponding to the virtual address and of
the remote physical resource device, and replaces the virtual
address with the remote physical resource device address.
[0056] Further, step S207 may be implemented using the
following method. The switching device queries the address
conversion table, and determines, using a mapping relation-
ship in the address conversion table and that is between the
virtual address and the remote physical resource device
address, the physical resource device address corresponding
to the virtual address and of the remote physical resource
device, and replaces the virtual address with the remote
physical resource device address.

[0057] Step S208: The switching device performs format
conversion on a first access message of the virtual resource
device in order to convert the first access message into a
second access message, where a format of the second access
message is a message format corresponding to a transmis-
sion medium, and sends the second access message to the
remote physical resource device over the transmission
medium.

[0058] Further, S208 may be implemented using the fol-
lowing method. A structure of a switching device 3 is shown
in FIG. 3. The switching device 3 includes a communica-
tions protocol translator 31, a programmable logic device 32
with solidified code, a cache 33, and a bus interface switch
34. The bus interface switch 34 includes a virtual bridge 341,
a virtual slot 342, and virtual hardware 343. The commu-
nications protocol translator 31 may be a standard peripheral
component interconnect (PCI) 0 or PCle device connected to
a PCI bus. The programmable logic device 31 includes a
segment of solidified code and has a specific control func-
tion. The function can be used to detect a corresponding
virtual resource device according to a message sent from the
interconnect network, generate an interrupt and notify a
local CPU of the interrupt, receive and store the physical
resource information sent by the management platform,
select an available slot, generate a hot-swap event, and send
slot information to a local operating system. The physical
resource information sent by the management platform is
stored in the cache 33 of the switching device 3. The
switching device 3 and the remote physical resource device
may transmit data using the interconnect network as a
transmission medium. Therefore, a converter may be
responsible for conversion between a PCle protocol and an
interconnect network protocol, and the communications
protocol translator 31 may perform format conversion on the
first access message of the foregoing virtual resource device
in order to convert the first access message into a second
access message in a format of the interconnect network
protocol. Then, the second access message in the format of
interconnect network protocol is sent to the remote physical
resource device.

[0059] Step S209: The remote physical resource device
receives the second access message sent by the switching
device to the remote physical resource device, performs
format conversion on the second access message in order to
convert the second access message into a third access
message in a bus interface format, where the third access
message includes the physical resource device address of the
remote physical resource device, and sends the third access
message to the remote physical resource device correspond-
ing to the physical resource device address.
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[0060] Further, step S209 may be implemented using the
following method. A structure of a physical resource device
4 is shown in FIG. 4. The physical resource device 4
includes a communications protocol translator 41, a bus 42,
a processor 43, and a function module 44. The communi-
cations protocol translator 41 may be a standard PCI or PCle
device connected to a PCI bus. The switching device and the
remote physical resource device 4 may transmit the data
using the interconnect network as the transmission medium,
the remote physical resource device performs format con-
version on the second access message using the communi-
cations protocol translator 41 in order to convert the second
access message into the third access message. A format of
the third access message format is the bus interface format,
and the third access message is sent to the remote physical
resource device corresponding to the physical resource
device address. The remote physical resource device is a
hardware device that is not in the same bus architecture as
the computer system.

[0061] Step S210: The switching device receives an inter-
rupt message sent by the physical resource device, where the
interrupt message includes a device address of a device that
generates the interrupt message.

[0062] Further, step S210 may be implemented using the
following method. The remote physical resource device
generates the interrupt message when the remote physical
resource device needs to access the computer system. The
interrupt message may be a message-signaled interrupts
(MSI) message, and sends the MSI message to the switching
device using an interrupt handler. The MSI message includes
the device address of the device that generates the MSI
message.

[0063] Step S211: The switching device determines, by
querying the address conversion table, a virtual address
corresponding to the device address and that is of the virtual
resource device in order to determine the virtual resource
device, and obtains an interrupt address and interrupt data of
the virtual resource device, where the address conversion
table stores a mapping relationship between the virtual
address and the device address.

[0064] Further, step S211 may be implemented using the
following method. After receiving the MSI message, a
remote resource access device queries a local address con-
version table, and determines, using the mapping relation-
ship that is in the address conversion table and that is
between the virtual address and the device address, a virtual
address corresponding to the device address in the MSI
message and that is of a local virtual resource device,
determines the local virtual resource device corresponding
to the virtual address according to the virtual address, and
then obtains an MSI address and MSI data of the virtual
resource device.

[0065] Step S212: The switching device generates an
interrupt signal according to the interrupt address and the
interrupt data, where the interrupt signal includes the virtual
address, and sends the interrupt signal to the computer
system.

[0066] Further, step S212 may be implemented using the
following method After the virtual resource device corre-
sponding to the device that generates the interrupt message
is determined, the interrupt address and the interrupt data of
the virtual resource device may be obtained, an MSI signal
may be generated according to the interrupt address and the
interrupt data, and the interrupt signal is sent to the computer
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system such that a central processing unit in the computer
system responds to the interrupt signal and accesses the
device that generates the interrupt message. An access
process is the same as that in step S205 to step S208.
[0067] It should be noted that, when the computer system
accesses a memory, the computer system first searches a
cache of the switching device for required data. If the
required data does not exist in the cache, the computer
system needs to access a remote storage device to search for
the required data. In this case, a process in which the
computer system accesses the remote storage device is the
same as the process in which the computer system accesses
the remote physical resource device in step S205 to step
S208, and details are not described herein again, and after
obtaining the required data by accessing the foregoing
remote storage device, the computer system stores the
required data in the cache of the switching device in order
to directly access the cache of the switching device when the
data is invoked next time.

[0068] According to the remote resource access method
provided in this embodiment of the present disclosure, a
virtual address that is of a virtual resource device and that is
in a first access message is first converted into a correspond-
ing physical address of a remote physical resource device to
generate a second access message, and the second access
message is sent to the remote physical resource device
corresponding to the physical address using a network such
that data transmission between a local computer system and
the remote physical resource device can also be imple-
mented without using a driver of the remote physical
resource device, and access performed by a computing node
(such as a CPU) on a physical resource can be implemented
using an interrupt manner.

[0069] An embodiment of the present disclosure provides
a switching device 1. As shown in FIG. 5, the switching
device 1 includes a receiving module 11 configured to obtain
a first access message sent by a computing node, where the
first access message is used to access a virtual resource
device, and a destination address in the first access message
is a virtual address of the virtual resource device, an obtain-
ing module 12 configured to determine a physical address of
a physical resource device corresponding to the virtual
resource device according to a preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device,
where the virtual resource device is a virtualized device of
the physical resource device locally, a conversion module 13
configured to convert the first access message into a second
access message, where a destination address in the second
access message is the physical address, and a sending
module 14 configured to send the second access message to
the physical resource device using a network, where the
physical resource device includes at least one physical
resource.

[0070] Further, as shown in FIG. 6, the switching device
1 further includes a physical resource information obtaining
module 15 configured to obtain physical resource informa-
tion allocated by a management platform to the computing
node, where the physical resource information includes the
physical address of the physical resource device, and the
management platform is used to manage a physical resource
device separate from a computer system, a generation mod-
ule 16 configured to generate the virtual resource device
corresponding to the physical resource device, and a record-
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ing module 17 configured to record a mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device.
[0071] Still further, the receiving module 11 is further
configured to obtain a first interrupt request sent by the
physical resource device to the computing node, where the
first interrupt request carries the physical address of the
physical resource device. The obtaining module 12 is further
configured to determine the virtual address of the virtual
resource device corresponding to the physical resource
device according to the preset mapping relationship between
the virtual address of the virtual resource device and the
physical address of the physical resource device. The con-
version module 13 is further configured to convert the first
interrupt request into a second interrupt request, where the
second interrupt request carries the virtual address of the
virtual resource device, and the sending module 14 is further
configured to send the second interrupt request to the
computing node such that the computing node accesses the
virtual resource device according to the second interrupt
request.

[0072] The generation module 16 is further configured to
select a driver of the physical resource device according to
the physical resource information, and simulate, on the
switching device 1, the physical resource device according
to the selected driver in order to generate the virtual resource
device corresponding to the physical resource device.
[0073] The obtaining module 12 is further configured to
retrieve a mapping relationship between the virtual address
of' the virtual resource device and the physical address of the
physical resource device by querying an address conversion
table in order to determine the physical address of the
physical resource device corresponding to the virtual
resource device, where the address conversion table stores
the mapping relationship between the virtual address and the
physical address.

[0074] According to the switching device 1 provided in
this embodiment of the present disclosure, a virtual address
that is of a virtual resource device and that is in a first access
message is first converted into a corresponding physical
address of a remote physical resource device to generate a
second access message, and the second access message is
sent to the remote physical resource device corresponding to
the physical address using a network such that data trans-
mission between a local computer system and the remote
physical resource device can also be implemented without
modifying a driver of the remote physical resource device.
In addition, access performed by a computing node (such as
a CPU) on a physical resource can be implemented using an
interrupt manner.

[0075] An embodiment of the present disclosure provides
a switching device 3. As shown in FIG. 7, the switching
device 3 includes at least one interface 31, a memory 32, a
bus 33, and a processor 34. The memory 32 and the
processor 34 are connected using the bus 33, the memory 32
is configured to store an instruction, and the processor 34 is
configured to read the instruction to obtain, using the inter-
face 31, a first access message sent by a computing node,
where the first access message is used to access a virtual
resource device, and a destination address in the first access
message is a virtual address of the virtual resource device,
determine a physical address of a physical resource device
corresponding to the virtual resource device according to a
preset mapping relationship between the virtual address of
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the virtual resource device and the physical address of the
physical resource device, where the virtual resource device
is a virtualized device of the physical resource device
locally, convert the first access message into a second access
message, where a destination address in the second access
message is the physical address of the physical resource
device, and send the second access message to the physical
resource device using the interface 31 and a network, where
the physical resource device includes at least one physical
resource.

[0076] Further, the processor 34 reads the instruction to
obtain, using the interface 31, a physical resource allocated
by a management platform to the computing node, where the
physical resource information includes the physical address
of the physical resource device, and the management plat-
form is used to manage a physical resource device separate
from a computer system, generate the virtual resource device
corresponding to the physical resource device, and record a
mapping relationship between the virtual address of the
virtual resource device and the physical address of the
physical resource device.

[0077] The processor 34 reads the instruction to obtain,
using the interface 31, a first interrupt request sent by the
physical resource device to the computing node, where the
first interrupt request carries the physical address of the
physical resource device, determine the virtual address of
the virtual resource device corresponding to the physical
resource device according to the preset mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device,
convert the first interrupt request into a second interrupt
request, where the second interrupt request carries the virtual
address of the virtual resource device, and send the second
interrupt request to the computing node using the interface
31 such that the computing node accesses the virtual
resource device according to the second interrupt request.
[0078] The processor 34 reads the instruction to select a
driver of the physical resource device according to the
physical resource information, and simulate, on the switch-
ing device 3, the physical resource device according to the
selected driver in order to generate the virtual resource
device corresponding to the physical resource device.
[0079] The processor 34 reads the instruction to retrieve a
mapping relationship between the virtual address of the
virtual resource device and the physical address of the
physical resource device by querying an address conversion
table in order to determine the physical address of the
physical resource device corresponding to the virtual
resource device, where the address conversion table stores
the mapping relationship between the virtual address and the
physical address.

[0080] According to the switching device provided in this
embodiment of the present disclosure, a virtual address of a
virtual resource device and that is in a first access message
is first converted into a corresponding physical address of a
remote physical resource device to generate a second access
message, and the second access message is sent to the
remote physical resource device corresponding to the physi-
cal address using a network in order to implement data
transmission between a local computer system and the
remote physical resource device.

[0081] A person of ordinary skill in the art may understand
that all or some of the steps of the method embodiments may
be implemented by a program instructing relevant hardware.
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The program may be stored in an non-transitory computer-
readable storage medium. When the program runs, the steps
of the method embodiments are performed. The foregoing
storage medium includes any medium that can store pro-
gram code, such as a read-only memory (ROM), a random
access memory (RAM), a magnetic disk, or an optical disc.
[0082] It should be noted that embodiments provided in
this application are merely examples. A person skilled in the
art may clearly know that, for convenience and conciseness
of description, in the foregoing embodiments, the embodi-
ments emphasize different aspects, and for a part not
described in detail in one embodiment, reference may be
made to relevant description of another embodiment. The
embodiments of the present disclosure, claims, and features
disclosed in the accompanying drawings may exist indepen-
dently, or exist in a combination. Features described in a
hardware form in the embodiments of the present disclosure
may be executed by software, and vice versa. This is not
limited herein.

What is claimed is:

1. A remote resource access method, used to access a
physical resource device separate from a computer system,
wherein the computer system comprises at least one com-
puting node, wherein the computer system and the physical
resource device are connected using a switching device, and
wherein the method comprises:

obtaining, by the switching device, a first access message

sent by a first computing node in the at least one
computing node, wherein the first access message
accesses a virtual resource device, and wherein a des-
tination address in the first access message is a virtual
address of the virtual resource device;

converting, by the switching device, the first access

message into a second access message based on a
physical address of the physical resource device cor-
responding to the virtual address of the virtual resource
device, wherein a destination address in the second
access message is the physical address of the physical
resource device, and wherein the virtual resource
device is a virtualized device of the physical resource
device locally; and

sending, by the switching device, the second access

message to the physical resource device using a net-
work, wherein the physical resource device comprises
at least one physical resource.

2. The method according to claim 1, further comprising:

obtaining, by the switching device, physical resource

information allocated by a management platform to the
first computing node, wherein the physical resource
information comprises the physical address of the
physical resource device, and wherein the management
platform manages the physical resource device separate
from the computer system;

generating, by the switching device, the virtual resource

device corresponding to the physical resource device;
and

recording, by the switching device, a mapping relation-

ship between the virtual address of the virtual resource
device and the physical address of the physical resource
device.

3. The method according to claim 1, further comprising:

obtaining, by the switching device, a first interrupt request

sent by the physical resource device to the first com-
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puting node, wherein the first interrupt request com-
prises the physical address of the physical resource
device;

converting, by the switching device, the first interrupt

request into a second interrupt request based on the
virtual address of the virtual resource device corre-
sponding to the physical resource device, wherein the
second interrupt request comprises the virtual address
of the virtual resource device; and

sending, by the switching device, the second interrupt

request to the first computing node to access the virtual
resource device according to the second interrupt
request.

4. The method according to claim 2, wherein generating
the virtual resource device corresponding to the physical
resource device comprises:

selecting, by the switching device, a driver of the physical

resource device according to the physical resource
information; and

simulating, by the switching device and on the switching

device, the physical resource device according to the
selected driver to generate the virtual resource device
corresponding to the physical resource device.

5. The method according to claim 1, further comprising
obtaining, by the switching device, the physical address of
the physical resource device corresponding to the virtual
resource device by querying a mapping relationship between
the virtual address of the virtual resource device and the
physical address of the physical resource device.

6. A switching device for accessing a physical resource
device separate from a computer system, wherein the com-
puter system comprises at least one computing node,
wherein the computer system and the physical resource
device are connected using the switching device, and
wherein the switching device comprises:

an interface configured to communicate with the com-

puter system and the physical resource device; and

a processor coupled to the interface and configured to:

obtain a first access message sent by a first computing
node in the at least one computing node, wherein the
first access message accesses a virtual resource
device, and wherein a destination address in the first
access message is a virtual address of the virtual
resource device;

convert the first access message into a second access
message based on a physical address of the physical
resource device corresponding to the virtual address
of the virtual resource device, wherein a destination
address in the second access message is the physical
address of the physical resource device, and wherein
the virtual resource device is a virtualized device of
the physical resource device locally; and

send the second access message to the physical
resource device using a network, wherein the physi-
cal resource device comprises at least one physical
resource.

7. The switching device according to claim 6, wherein the
processor is further configured to:

obtain physical resource information allocated by a man-

agement platform to the first computing node, wherein
the physical resource information comprises the physi-
cal address of the physical resource device, and
wherein the management platform manages the physi-
cal resource device separate from the computer system;
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generate the virtual resource device corresponding to the

physical resource device; and

record a mapping relationship between the virtual address

of the virtual resource device and the physical address
of the physical resource device.

8. The switching device according to claim 6, wherein the
processor is further configured to:

obtain a first interrupt request sent by the physical

resource device to the first computing node, wherein
the first interrupt request comprises the physical
address of the physical resource device;
convert the first interrupt request into a second interrupt
request based on the virtual address of the virtual
resource device corresponding to the physical resource
device, wherein the second interrupt request comprises
the virtual address of the virtual resource device; and

send the second interrupt request to the first computing
node to access the virtual resource device according to
the second interrupt request.

9. The switching device according to claim 7, wherein
when generating the virtual resource device, the processor is
further configured to:

select a driver of the physical resource device according

to the physical resource information; and

simulate, on the switching device, the physical resource

device according to the selected driver to generate the
virtual resource device corresponding to the physical
resource device.

10. The switching device according to claim 6, wherein
the processor is further configured to obtain the physical
address of the physical resource device corresponding to the
virtual resource device by querying a mapping relationship
between the virtual address of the virtual resource device
and the physical address of the physical resource device.

11. A computing system, comprising:

at least one computing node; and

a switching device coupled to the at least one computing

node and configured to:

obtain a first access message sent by a first computing
node in the at least one computing node, wherein the
first access message accesses a virtual resource
device, and wherein a destination address in the first
access message is a virtual address of the virtual
resource device;

convert the first access message into a second access
message based on a physical address of a physical
resource device corresponding to the virtual address
of the virtual resource device, wherein a destination
address in the second access message is the physical
address of the physical resource device, and wherein
the virtual resource device is a virtualized device of
the physical resource device locally; and

send the second access message to the physical
resource device using a network, wherein the physi-
cal resource device comprises at least one physical
resource.

12. The computing system according to claim 11, wherein
the switching device is further configured to:

obtain physical resource information allocated by a man-

agement platform to the first computing node, wherein
the physical resource information comprises the physi-
cal address of the physical resource device, and
wherein the management platform manages the physi-
cal resource device separate from the computer system;
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generate the virtual resource device corresponding to the
physical resource device; and

record a mapping relationship between the virtual address
of the virtual resource device and the physical address
of the physical resource device.

13. The computing system according to claim 11, wherein

the switching device is further configured to:

obtain a first interrupt request sent by the physical
resource device to the first computing node, wherein
the first interrupt request comprises the physical
address of the physical resource device;

convert the first interrupt request into a second interrupt
request based on the virtual address of the virtual
resource device corresponding to the physical resource
device, wherein the second interrupt request comprises
the virtual address of the virtual resource device; and

send the second interrupt request to the first computing
node to access the virtual resource device according to
the second interrupt request.
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14. The computing system according to claim 11, wherein
when generating the virtual resource device, the switching
device is further configured to:

select a driver of the physical resource device according
to the physical resource information; and

simulate, on the switching device, the physical resource
device according to the selected driver to generate the
virtual resource device corresponding to the physical
resource device.

15. The computing system according to claim 11, wherein
the switching device is further configured to obtain the
physical address of the physical resource device correspond-
ing to the virtual resource device by querying a mapping
relationship between the virtual address of the virtual
resource device and the physical address of the physical
resource device.



