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(57) Abrégé/Abstract:

An optical transmission system and transmission method, an optical switching apparatus, and a control method are provided. Any
data transmission apparatus included in an optical transmission system is configured to: transmit an optical label signal and a
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(57) Abrégé(suite)/Abstract(continued):

continuous data signal including an idle sequence and a data packet, and transmit the transmitted optical label signal to an optical
switching apparatus, so that the optical switching apparatus builds, according to the optical label signal, a switching and
transmission path for transmitting the continuous data signal transmitted by the any data transmission apparatus. This ensures that
a data transmission apparatus transmits a continuous data signal, and also ensures that each optical receiving system can receive
the continuous data signal. Therefore, no preamble needs to be added before a data packet carried in a to-be-processed data
signal, thereby avoiding a resource waste and saving bandwidth resources.
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ABSTRACT

An optical transmission system and transmission method, an optical switching apparatus,
and a control method are provided. Any data transmission apparatus included in an optical
transmission system is configured to: transmit an optical label signal and a continuous data
signal including an idle sequence and a data packet, and transmit the transmitted optical label
signal to an optical switching apparatus, so that the optical switching apparatus builds,
according to the optical label signal, a switching and transmission path for transmitting the
continuous data signal transmitted by the any data transmission apparatus. This ensures that a
data transmission apparatus transmits a continuous data signal, and also ensures that each
optical receiving system can receive the continuous data signal. Therefore, no preamble needs
to be added before a data packet carried in a to-be-processed data signal, thereby avoiding a

resource waste and saving bandwidth resources.
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OPTICAL TRANSMISSION SYSTEM AND TRANSMISSION
METHOD, OPTICAL SWITCHING APPARATUS, AND

CONTROL METHOD

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies, and in
particular, to an optical transmission system and transmission method, an optical switching

apparatus, and a control method.

BACKGROUND

[0002] As requirements for large-bandwidth services grow increasingly, a larger
switching capacity is also required for a switching network. However, due to limitations of
technologies for backplanes, energy consumption, and the like, a traditional electric switch
cannot meet a requirement for an ever-increasing switching capacity. An optical switch
receives widespread attention for its low power consumption, high capacity, and other
characteristics.

[0003] Currently, an optical switching system usually uses a burst-mode transmission
mechanism to transmit an opﬁcal signal, that is, there is a spacing between data packets
carried in the optical signal. Therefore, a burst signal is generated. FIG. 1A shows a burst
signal. Because amplitudes between burst signals differ greatly, when receiving optical
signals, an optical receiving system needs to adjust a parameter such as a gain proportion
according to a power peak value of each optical signal, so that the optical signals of different
strengths are converted into electrical signals of a same strength, thereby ensuring that the
optical receiving system can receive the optical signals successfully.

[0004] Currently, a common practice of processing a burst signal by an optical receiving

system in the industry is: adding a preamble before a data packet carried in each optical
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signal, to adjust a status of an optical receiver, as shown in FIG. 1B. However, an adjustment
process usually requires hundreds of nanoseconds or a few microseconds; as a power value
difference between optical data signals and a data transmission rate increase, the adjustment
process is prolonged, and a preamble that needs to be added extends correspondingly, causing
a disadvantage of resource waste. According to the Ethernet protocol, an Ethernet data frame
length ranges from 64B to 1510B. In an example of the 10G Ethernet, a shortest packet
requires 50 ns, and if a preamble that requires tens of nanoseconds is added, a waste of about

50% bandwidth is caused.
SUMMARY

[0005] Embodiments of the present invention provide an optical transmission system and
transmission method, a switching apparatus, and a control method, so as to overcome a
prior-art disadvantage of resource waste.
[0006] The specific technical solutions provided in the embodiments of the present
invention are as follows:
[0007] According to a first aspect, an optical transmission system is provided, including at
least two data transmission apparatuses, where

any one of the data transmission apparatuses is configured to: transmit an optical
label signal and a continuous data signal including an idle sequence and a data packet, and
transmit the transmitted optical label signal to an optical switching apparatus, so that the
optical switching apparatus builds, according to the optical label signal, a switching and
transmission path for transmitting the continuous data signal transmitted by the any one of the
data transmission apparatuses, where

any optical label carried in the optical label signal corresponds to one data packet
in the data signal, and switching and transmission paths corresponding to data signals

transmitted by any two of the data transmission apparatuses have different output ports.
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[0008] With reference to the first aspect, in a first possible implementation manner, any
one of the data transmission apparatuses includes an optical label transmission module, a data

packet transmission module, and an idle sequence transmission module, where

2a
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the optical label transmission module is configured to transmit an optical label;
the data packet transmission module is configured to transmit a data packet; and

the idle sequence transmission module is configured to transmit an idle sequence between

any optical label and any data packet that are adjacent.

[0009] With reference to the first aspect or the first possible implementation manner of the first
aspect, in a second possible implementation manner, the optical label transmission module is further

configured to:

generate an optical label, where any optical label includes a preset switching destination

output port address, a data length, and an optical label identifier.

[0010] According to a second aspect, an optical transmission system is provided, including at

least one optical packet transmission apparatus and at least one optical label transmission apparatus, where

any optical packet transmission apparatus is configured to transmit a continuous data

signal including an idle sequence and a data packet; and

any optical label transmission apparatus is configured to: transmit an optical label signal,
and transmit the optical label signal to an optical switching apparatus, so that the optical switching
apparatus builds, according to the optical label signal, a switching and transmission path for transmitting a

continuous data signal transmitted by a corresponding optical packet transmission apparatus, where

any optical label carried in the optical label signal corresponds to one data packet in the
corresponding data signal, and switching and transmission paths corresponding to data signals transmitted

by the any two different optical packet transmission apparatuses have different output ports.

[0011] With reference to the second aspect, in a first possible implementation manner, any optical
packet transmission apparatus includes a data packet transmission module and an idle sequence

transmission module, where
the data packet transmission module is configured to transmit a data packet; and

the idle sequence transmission module is configured to transmit an idle sequence between

any two adjacent data packets.
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[0012] With reference to the second aspect or the first possible implementation manner of
the second aspect, in a second possible implementation manner, the optical label transmission
apparatus is further configured to:

generate an optical label, where any optical label includes a preset switching
destination output port address, a data length, and an optical label identifier.
[0013] According to a third aspect, an optical switching apparatus is provided, including
a management and control module and an optical switch matrix, where

the management and control module is configured to: receive an optical label
signal transmitted by an optical transmission system, and transmit, to the optical switch
matrix, a control signal generated according to the optical label signal; and

the optical switch matrix is configured to: receive a continuous data signal
transmitted by the optical transmission system and the control signal; adjust, according to the
control signal, an optical switch unit on a link between each input port for data signal input
and a corresponding output port for data signal output, to build a switching and transmission
path for transmitting the continuous data signal; and input the any data signal to an optical
receiving system through the switching and transmission path, where

any two different switching and transmission paths have different input ports and
output ports.
[0014] With reference to the third aspect, in a first possible implementation manner, each
optical label carried in the optical label signal received by the management and control
module includes a preset switching destination output port address, a data length, and an
optical label identifier.
[0015] With reference to the third aspect or the first possible implementation manner of
the third aspect, in a second possible implementation manner, the management and control
module is specifically configured to:

determine, according to a preset switching destination output port address
included in a corresponding optical label, an actual switching destination output port address
corresponding to each data packet carried in a continuous data signal;

allocate, for each idle sequence, an output port address corresponding to an idle

output port, and use the output port address as an actual switching destination output port
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address corresponding to the idle sequence; and

perform the following operations separately with respect to any data packet and
any idle sequence:

generating, according to an input port address and an actual switching destination
output port address, a control signal for controlling a switch unit on a link between an input
port corresponding to the input port address and an output port corresponding to the actual
switching destination output port address; and

transmitting the generated control signal to the optical switch matrix.
[0016] With reference to the third possible implementation manner of the third aspect, in
a fourth possible implementation manner, the management and control module is further
configured to:

calculate, with respect to any optical label in the received optical label signal and
according to a data packet length included in the any optical label, a time required for
transmitting a corresponding data packet; and

determine, according to the time, a validity time of a control signal for controlling
a switching and transmission path for the data packet corresponding to the optical label.
[0017] With reference to the third aspect or the first to fourth possible implementation
manners of the third aspect, in a fifth possible implementation manner, the optical switch
matrix is specifically configured to:

perform the following operations separately with respect to a control signal
corresponding to any data signal:

controlling a switch unit on a link between an input port and an actual switching
destination output port that are corresponding to the data signal, and connecting the input port
to the actual switching destination output port to build a switching and transmission path for
transmitting the any data signal; and

inputting the any data signal to the optical receiving system through the switching
and transmission path.
[0018]  With reference to the third aspect or the first to fifth possible implementation
manners of the third aspect, in a sixth possible implementation manner, the management and

control module is specifically configured to:
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perform the following operations separately with respect to a data packet
corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using, as
an actual switching destination output port address, a preset switching destination output port
address included in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a
control signal according to the actual switching destination output port address.
[0019] With reference to the sixth possible implementation manner of the third aspect, in
a seventh possible implementation manner, the determining, by the management and control
module, whether the any data packet meets a preset condition is specifically:

determining whether the optical label corresponding to the data packet is correct
and/or whether the corresponding preset switching destination output port address is
occupied.
[0020] With reference to the sixth or seventh possible implementation manner of the third
aspect, in an eighth possible implementation manner, the management and control module is
specifically configured to:

use, with respect to an idle sequence, the any switching output port in the
determined idle switching output port as an actual switching destination output port address
of the idle sequence, and generate a control signal according to the actual switching
destination output port address.
[0021] With reference to the sixth to eighth possible implementation manners of the third
aspect, in a ninth possible implementation manner, the management and control module is
specifically configured to:

if any two different data packets arrive at the optical switch matrix simultaneously,
and preset switching destination output port addresses corresponding to the two data packets
respectively are the same and unoccupied, use a preset switching destination output port
address corresponding to one data packet as a first actual switching destination output port

address of the data packet and use a determined idle switching output port address as a
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second actual switching destination output port address of the other data packet; and

generate a control signal according to the first actual switching destination output
port address and the second actual switching destination output port address.
[0022] With reference to the third aspect or the first to ninth possible implementation
manners of the third aspect, in a tenth possible implementation manner, the management and
control module is further configured to:

separately calculate a first power attenuation value after each data packet included
in the continuous data signal passes through a corresponding switching and transmission path,
and/or a second power attenuation value of an optical switch unit on the corresponding
switching and transmission path; and

calculate a total power attenuation value according to the first power attenuation
value and/or the second power attenuation value, and transmit the total power attenuation
value to a power equilibrium unit, so that the power equilibrium unit performs power
compensation before a data packet is input to the optical receiving system through a
corresponding actual switching destination output port.
[0023] With reference to the tenth possible implementation manner of the third aspect, in
an eleventh possible implementation manner, the optical switching apparatus further includes
the power equilibrium unit, configured to perform power compensation before a data packet
is input to the optical receiving system through a corresponding actual switching destination
output port.
[0024] According to a fourth aspect, an optical receiving system is provided, including an
optical receiver and a processor, where

each optical receiver is configured to receive a continuous data signal transmitted
by an optical transmission system; and

the processor is configured to process a data packet in the received continuous
data signal.
[0025]  According to a fifth aspect, an optical switching system is provided, including:

the optical transmission system according to the first aspect and the second aspect,
the optical switching apparatus according to the third aspect, and the optical receiving system

according to the fourth aspect.
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[0026] According to a sixth aspect, a method for transmitting light by an optical
transmission system is provided, including:

transmitting an optical label signal and a continuous data signal including an idle
sequence and a data packet, and transmitting the transmitted optical Iabel signal to an optical
switching apparatus, so that the optical switching apparatus builds, according to the optical
label signal, a switching and transmission path for transmitting a continuous data signal
transmitted by the any one of the data transmission apparatuses, where

any optical label carried in the optical label signal corresponds to one data packet
in the data signal, and switching and transmission paths corresponding to data signals
transmitted by the any two different data transmission apparatuses have different output ports.
[0027] According to the sixth aspect, in a first possible implementation manner, if the
optical label signal and the continuous data signal are transmitted in an in-band transmission
manner, an idle sequence is between any optical label and an adjacent data packet; or

if the optical label signal and the continuous data signal are transmitted in an
out-of-band transmission manner, an idle sequence is between any two adjacent data packets.
[0028] With reference to the sixth aspect or the first possible implementation manner of
the sixth aspect, in a second possible implementation manner, before the transmitting an
optical label signal, the method further includes:

generating an optical label, where any optical label includes a preset switching
destination output port address, a data length, and an optical label identifier.
[0029] According to a seventh aspect, a control method is provided, including:

receiving an optical label signal and a continuous data signal that are transmitted
by an optical transmission system;

generating a control signal according to the optical label signal;

adjusting, according to the control signal, an optical switch on a link between each
input port for data signal input and a corresponding output port for data signal output, to build
a switching and transmission path for transmitting the continuous data signal; and

inputting the any data signal to an optical receiving system through the switching
and transmission path, where

any two different switching and transmission paths have different input ports and
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output ports.
10030] With reference to the seventh aspect, in a first possible implementation manner,
each optical label carried in the optical label signal includes a preset switching destination
output port address, a data length, and an optical label identifier.
[0031] With reference to the seventh aspect or the first possible implementation manner
of the seventh aspect, in a second possible implementation manner, the generating a control
signal according to the optical label signal specifically includes:

determining, according to a preset switching destination output port address
included in a corresponding optical label, an actual switching destination output port address
corresponding to each data packet carried in a continuous data signal;

allocating, for each idle sequence, an output port address corresponding to an idle
output port, and using the output port address as an actual switching destination output port
address corresponding to the idle sequence; and

performing the following operation with respect to any data packet and any idle
sequence:

generating, according to an input port address and an actual switching destination
output port address, a control signal for controlling a switch unit on a link between an input
port corresponding to the input port address and an output port corresponding to the actual
switching destination output port address.
[0032] With reference to the second possible implementation manner of the seventh
aspect, in a third possible implementation manner, after the generating a control signal for
controlling a switch unit on a link between an input port corresponding to the input port
address and an output port corresponding to the actual switching destination output port
address, the method further includes:

calculating, with respect to any optical label in the received optical label signal
and according to a data packet length included in the any optical label, a time required for
transmitting a corresponding data packet; and

determining, according to the time, a validity time of a control signal for
controlling a switching and transmission path for the data packet corresponding to the optical

label.
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[0033] With reference to the seventh aspect or the first to third possible implementation
manners of the seventh aspect, in a fourth possible implementation manner, the adjusting,
according to the control signal, an optical switch on a link between each input port for data
signal input and a corresponding output port for data signal output, to build a switching and
transmission path for transmitting the continuous data signal specifically includes:

performing the following operations separately with respect to a control signal
corresponding to any data signal:

controlling a switch unit on a link between an input port and an actual switching
destination output port that are corresponding to the data signal, and connecting the input port
to the actual switching destination output port to build a switching and transmission path for
transmitting the any data signal.
[0034] With reference to the seventh aspect or the first to fourth possible implementation
manners of the seventh aspect, in a fifth possible implementation manner, the generating a
control signal according to the optical label signal specifically includes:

performing the following operations separately with respect to a data packet
corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using, as
an actual switching destination output port address, a preset switching destination output port
address included in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a
control signal according to the actual switching destination output port address.
[0035] With reference to the fifth possible implementation manner of the seventh aspect,
in a sixth possible implementation manner, the determining whether the data packet meets a
preset condition specifically includes:

determining whether the optical label corresponding to the data packet is correct
and/or whether the corresponding preset switching destination output port address is

occupied.

10
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[0036] With reference to the seventh aspect or the first to sixth possible implementation
manners of the seventh aspect, in a seventh possible implementation manner, the generating a
control signal according to the optical label signal specifically includes:

using, with respect to an idle sequence, the any switching output port in the
determined idle switching output port as an actual switching destination output port address
of the idle sequence, and generating a control signal according to the actual switching
destination output port address.
[0037] With reference to the seventh aspect or the first to seventh possible
implementation manners of the seventh aspect, in an eighth possible implementation manner,
the generating a control signal according to the optical label signal specifically includes:

if any two different data packets arrive at the optical switch matrix simultaneously,
and preset switching destination output port addresses corresponding to the two data packets
respectively are the same and unoccupied, using a preset switching destination output port
address corresponding to one data packet as a first actual switching destination output port
address of the data packet and using a determined idle switching output port address as a
second actual switching destination output port address of the other data packet; and

generating a control signal according to the first actual switching destination
output port address and the second actual switching destination output port address.
[0038] With reference to the seventh aspect or the first to eighth possible implementation
manners of the seventh aspect, in a ninth possible implementation manner, after the adjusting,
according to the control signal, an optical switch on a link between each input port for data
signal input and a corresponding output port for data signal output, to build a switching and
transmission path for transmitting the continuous data signal, and before the inputting the any
data signal to an optical receiving system through the switching and transmission path, the
method further includes:

separately calculating a first power attenuation value after each data packet
included in the continuous data signal passes through a corresponding switching and
transmission path, and/or a second power attenuation value of an optical switch unit on the
corresponding switching and transmission path;

calculating a total power attenuation value according to the first power attenuation

11
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value and/or the second power attenuation value; and performing power compensation before
a data packet is input to the optical receiving system through a corresponding actual switching
destination output port.

[0038a]  According to another aspect of the present disclosure, there is provided an optical
transmission system, comprising: an optical switching apparatus; at least one optical packet
transmission apparatus, configured to transmit a continuous data signal comprising an idle
sequence and a data packet, and at least one optical label transmission apparatus, configured
to transmit an optical label signal, and transmit the optical label signal to an optical switching
apparatus, wherein the optical switching apparatus is configured to build, according to the
optical label signal, a switching and transmission path for transmitting a continuous data
signal transmitted by a corresponding optical packet transmission apparatus, wherein any
optical label carried in the optical label signal corresponds to one data packet in the
corresponding data signal, and switching and transmission paths corresponding to data signals
transmitted by the any two different optical packet transmission apparatuses have different
output ports.

[0038b] There is also provided a control method, comprising: receiving an optical label
signal and a continuous data signal that are transmitted by an optical transmission system;
generating a control signal according to the optical label signal; adjusting, according to the
control signal, an optical switch on a link between each input port for data signal input and a
corresponding output port for data signal output, to build a switching and transmission path
for transmitting the continuous data signal; and inputting the any data signal to an optical
receiving system through the switching and transmission path, wherein any two different
switching and transmission paths have different input ports and output ports.

[0039] Beneficial effects of the present invention are as follows:

[0040] In the prior art, an optical signal transmitted by an optical transmission system is a

burst data signal. In this way, a common practice of processing a burst signal by an optical

12
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receiving system is: adding a preamble before a data packet carried in each optical signal, to
adjust a status of an optical receiver; however, a disadvantage of resource waste exists. An
optical transmission system provided in the embodiments of the present invention includes at
least one data transmission apparatus. Any data transmission apparatus is configured to:
transmit an optical label signal and a continuous data signal including an idle sequence and a
data packet, and transmit the transmitted optical label signal to an optical switching apparatus,
so that the optical switching apparatus builds, according to the optical label signal, a switching
and transmission path for transmitting the continuous data signal transmitted by the any data
transmission apparatus, where any optical label carried in the optical label signal corresponds
to one data packet in the data signal, and switching and transmission paths corresponding to
data signals transmitted by any two different data transmission apparatuses have different
output ports. This ensures that a data transmission apparatus transmits a continuous data signal,
and also ensures that each optical receiving system can receive the continuous data signal.
Therefore, no preamble needs to be added before a data packet carried in a to-be-processed

data signal, thereby avoiding a resource waste.

BRIEF DESCRIPTION OF DRAWINGS

[0041] FIG. 1A is a schematic diagram of a burst signal in the prior art;

[0042] FIG. 1B is a schematic diagram of a processed burst signal in the prior art;

[0043] FIG. 2A is a schematic diagram of an optical transmission system according to an
embodiment of the present invention;

[0044] FIG. 2B is a schematic diagram of in-band transmission of a data signal and an

optical label signal according to an embodiment of the present invention;

12a
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[0045] FIG. 2C is a schematic functional structure diagram of a data transmission
apparatus according to an embodiment of the present invention;

[0046] FIG 2D is a schematic diagram of an optical label according to an embodiment of
the present invention;

[0047] FIG 2E is a schematic diagram of transmitting a continuous data signal according
to an embodiment of the present invention;

[0048] FIG. 3A is a schematic diagram of out-of-band transmission of a data signal and an
optical label signal according to an embodiment of the present invention;

[0049] FIG. 3B is a schematic diagram of another optical transmission system according
to an embodiment of the present invention;

[0050] FIG. 3C is a schematic diagram of transmitting a data signal by an optical packet
transmission apparatus according to an embodiment of the present invention;

[0051] FIG. 4A is a schematic diagram of an optical switching apparatus according to an
embodiment of the present invention;

[0052] FIG. 4B is a schematic diagram of a processing process of generating a control
signal according to an embodiment of the present invention;

[0053] FIG. 4C is another schematic diagram of an optical switching apparatus according
to an embodiment of the present invention;

[0054] FIG 4D is a schematic diagram of generating a signal by a management and
control module according to an embodiment of the present invention;

[0055] FIG. 5 is a schematic diagram of an optical receiving system according to an
embodiment of the present invention;

[0056] FIG. 6 is a schematic diagram of an optical switching system according to an
embodiment of the present invention;

[0057] FIG. 7 is a flowchart of transmitting light by an optical transmission system
according to an embodiment of the present invention; and

[0058]  FIG. 8 is another flowchart of transmitting light by an optical transmission system

according to an embodiment of the present invention.
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DESCRIPTION OF EMBODIMENTS

[0059] To make the objectives, technical solutions, and advantages of the embodiments of the
present invention clearer, the following clearly describes the technical solutions in the embodiments of
the present invention with reference to the accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are some but not all of the embodiments of the
present invention. All other embodiments obtained by persons of ordinary skill in the art based on the
embodiments of the present invention without creative efforts shall fall within the protection scope of

the present invention.

[0060] The term "and/or" in this specification describes only an association relationship for
describing associated objects and represents that three relationships may exist. For example, A and/or
B may represent the following three cases: Only A exists, both A and B exist, and only B exists. In
addition, the character "/" in this specification generally indicates an "or" relationship between the

associated objects.

[0061] The embodiments of the present invention provide an optical transmission system. In
this solution, the optical transmission system includes at least one data transmission apparatus, where
any data transmission apparatus is configured to: transmit an optical label signal and a continuous data
signal including an idle sequence and a data packet, and transmit the transmitted optical label signal to
an optical switching apparatus, so that the optical switching apparatus builds, according to the optical
label signal, a switching and transmission path for transmitting the continuous data signal transmitted
by the any data transmission apparatus, where any optical label carried in the optical label signal
corresponds to one data packet in the data signal, and switching and transmission paths corresponding
to data signals transmitted by any two different data transmission apparatuses have different output
ports. This ensures that a data transmission apparatus transmits a continuous data signal, and also
ensures that each optical receiving system can receive the continuous data signal. Therefore, no
preamble needs to be added before a data packet carried in a to-be-processed data signal, thereby

avoiding a resource waste.

14
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[0062] The following describes exemplary implementation manners of the present

invention in detail with reference to the accompanying drawings.

Embodiment 1

[0063] Referring to FIG. 2A, this embodiment of the present invention provides an optical
transmission system 200, where the optical transmission system 200 includes at least one data
transmission apparatus 1.

[0064] Any data transmission apparatus 1 is configured to: transmit an optical label signal
and a continuous data signal including an idle sequence and a data packet, and transmit the
transmitted optical label signal to an optical switching apparatus 2, so that the optical
switching apparatus 2 builds, according to the optical label signal, a switching and
transmission path for transmitting the continuous data signal transmitted by the any data
transmission apparatus 1.

[0065]  Any optical label carried in the optical label signal corresponds to one data packet
in the data signal, and switching and transmission paths corresponding to data signals
transmitted by any two different data transmission apparatuses 1 have different output ports.
[0066] In this embodiment of the present invention, the optical label signal and the data
signal are transmitted in multiple manners. Optionally, an in-band transmission mechanism
may be used for transmission (that is, the optical label signal and the data signal may be
transmitted through a same channel). As shown in FIG. 2B, in this transmission manner, an
idle sequence is filled in between an optical label and a data packet to ensure data signal
continuity. This transmission manner is used in Embodiment 2.

[0067] In this embodiment of the present invention, each optical label corresponds to one
piece of data. As shown in FIG. 2B, an optical label 1 corresponds to a data packet 1, an
optical label 2 corresponds to a data packet 2, and an optical label 3 corresponds to a data
packet 3, regardless of whether an in-band transmission mechanism or an out-of-band
transmission mechanism is used.

[0068] In this embodiment of the present invention, the optical label signal is used by the

optical switching apparatus 2 to build the switching and transmission path for transmitting the
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continuous data signal transmitted by the any data transmission apparatus 1, that is, a specific
delay exists between a time of receiving an optical label by a management and control
module 21 and a time of generating a control signal to drive an optical switch matrix 22 to
complete building of the switching and transmission path. Therefore, optionally, each optical
label needs to be transmitted earlier than a corresponding data packet. In this way, before a
data packet arrives at the optical switch matrix 22, the management and control module 21
has generated a control signal according to a corresponding optical label, and then the optical
switch matrix 22 builds, according to the control signal, a switching and transmission path for
data signal transmission.
[0069] Certainly, in actual application, an optical label may be transmitted together with a
corresponding data packet, or a corresponding data packet is transmitted earlier than an
optical label; in this case, delay control needs to be performed on the data packet, and the data
packet is transmitted after the management and control module 21 generates a control signal
according to the optical label and builds a transmission path.
[0070] As shown in FIG. 2C, in this embodiment of the present invention, any data
transmission apparatus 1 includes an optical label transmission module 11, a data packet
transmission module 12, and an idle sequence transmission module 13.
[0071] The optical label transmission module 11 is configured to transmit an optical
label.
[0072] The data packet transmission module 12 is configured to transmit a data packet.
[0073] The idle sequence transmission module 13 is configured to transmit an idle
sequence between any optical label and any data packet that are adjacent.
[0074] In this embodiment of the present invention, the optical label transmission module
11 is further configured to:

generate an optical label, where any optical label includes a preset switching
destination output port address, a data length, and an optical label identifier. That is, FIG. 2D
shows a form of an optical label.
[0075]  The preset switching destination output port address in the optical label is used to
build a switching and transmission path. The data length is used to calculate duration (that is,

a validity time) of a control signal, to ensure completion of data signal transmission and
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switching. A function of the optical label identifier is to identify a start of an optical label
signal in the management and control module 21 by using the optical label identifier.

[0076] FIG. 2E is a schematic diagram of a data transmission apparatus 1 in an in-band
transmission manner. In the figure, a transmission process of the data transmission apparatus
1 is described by using two-layer Ethernet optical packet switching as an example. A data
frame is stored in an Ethernet optical packet storage module before being transmitted. In this
case, a destination MAC (Medium Access Control; media access control) address needs to be
read from the data frame, where the destination MAC address is used to determine a preset
switching destination output port address; a data frame length is read from the data frame,
where the data frame length is used to determine a data length; then, an optical label is
generated according to the preset switching destination output port address, the data length,
and an optical label identifier.

[0077]  In this embodiment of the present invention, after obtaining the destination MAC
address, the management and control module 21 can obtain, by searching a table, a preset
switching destination output port address corresponding to a destination port number. Table 1
shows a correspondence between a destination MAC address and a preset switching
destination output port address, where each preset switching destination output port address

corresponds to multiple MAC addresses.

Table 1 Correspondence between a destination MAC address and a preset switching

destination output port address

Destination MAC Preset switching Preset switching

address (in hexadecimal | destination output destination output

notation) port address (in port address (in
binary notation) decimal notation)

0000 C055 0102

0000 C055 0202 0011 0011 0011 1

0000 C055 0302

0000 C055 0402 0100 1101 1001 2
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52663-246

0000 C055 0502

0000 C055 0602 1001 0011 1100 3

0000 C055 0702

0000 C055 0802 1100 1101 0010 4

[0078] The data transmission apparatus 1 included in the optical transmission system provided in
Embodiment 1 transmits both the optical label signal and the data signal. In actual application, the
optical label signal and the data signal may be transmitted by different devices, or may be transmitted
by using an out-of-band transmission mechanism (that is, the optical label signal and the data signal
may be transmitted through different channels). As shown in FIG. 3A, when an optical label signal is
transmitted by using an out-of-band transmission mechanism, an idle sequence is transmitted when no
data is transmitted through a data signal transmission channel. On an optical label signal transmission
link, an idle sequence or no idle sequence may be transmitted between optical label signals, as shown

in Embodiment 2.

Embodiment 2

[0079] Referring to FIG. 3B, this embodiment of the present invention provides an optical
transmission system 200, where the optical transmission system 200 includes at least one optical

packet transmission apparatus 1’ and at least one optical label transmission apparatus 2.

[0080] Any optical packet transmission apparatus 1’ is configured to transmit a continuous data

signal including an idle sequence and a data packet.

[0081] Any optical label transmission apparatus 2’ is configured to: transmit an optical label
signal, and transmit the optical label signal to an optical switching apparatus 2, so that the optical
switching apparatus 2 builds, according to the optical label signal, a switching and transmission path
for transmitting a continuous data signal transmitted by a corresponding optical packet transmission

apparatus 1.
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[0082] Any optical label carried in the optical label signal corresponds to one data packet
in the corresponding data signal, and switching and transmission paths corresponding to data
signals transmitted by any two different optical packet transmission apparatuses 1’ have
different output ports.
[0083]  As shown in FIG. 3C, in this embodiment of the present invention, any optical
packet transmission apparatus 1’ includes a data packet transmission module 11" and an idle
sequence transmission module 12/,
[0084] The data packet transmission module 11/ is configured to transmit a data packet.
[0085] The idle sequence transmission module 12 is configured to transmit an idle
sequence between any two adjacent data packets.
[0086] Further, in this embodiment of the present invention, the optical label transmission
module 2’ is further configured to:

generate an optical label, where any optical label includes a preset switching

destination output port address, a data length, and an optical label identifier.

Embodiment 3

[0087]  Referring to FIG. 4A, this embodiment of the present invention further provides an
optical switching apparatus 2, including a management and control module 21 and an optical
switch matrix 22.

[0088] The management and control module 21 is configured to: receive an optical label
signal transmitted by an optical transmission system 200, and transmit, to the optical switch
matrix 22, a control signal generated according to the optical label signal.

[0089] The optical switch matrix 22 is configured to: receive a continuous data signal
transmitted by the optical transmission system 200 and the control signal; adjust, according to
the control signal, an optical switch unit on a link between each input port for data signal
input and a corresponding output port for data signal output, to build a switching and
transmission path for transmitting the continuous data signal; and input any data signal to an

optical receiving system 500 through the switching and transmission path.

19



10

15

20

25

CA 02945849 2016-10-14

[0090] Any two different switching and transmission paths have different input ports and
output ports.
[0091]  If the optical transmission system 200 transmits the data signal and the optical
label signal by using an in-band transmission mechanism, optionally, 10% of a signal may be
extracted to generate a control signal. After receiving the optical label signal, the management
and control module 21 determines a location of an optical label by using an optical label
identifier, then extracts a preset switching destination output port address from the optical
label to generate an actual switching destination output port address, and extracts data length
information to generate duration of the control signal.
[0092] In this embodiment of the present invention, FIG. 4B shows a processing process
of generating a control signal by the optical switching apparatus 2.
[0093] In this embodiment of the of present invention, each optical label carried in the
optical label signal received by the management and control module 21 includes a preset
switching destination output port address, a data length, and an optical label identifier.
[0094] Optionally, in this embodiment of the present invention, the management and
control module 21 is specifically configured to:

determine, according to a preset switching destination output port address
included in a corresponding optical label, an actual switching destination output port address
corresponding to each data packet carried in a continuous data signal;

allocate, for each idle sequence, an output port address corresponding to an idle
output port, and use the output port address as an actual switching destination output port
address corresponding to the idle sequence; and

perform the following operations separately with respect to any data packet and
any idle sequence:

generating, according to an input port address and an actual switching destination
output port address, a control signal for controlling a switch unit on a link between an input
port corresponding to the input port address and an output port corresponding to the actual
switching destination output port address; and

transmitting the generated control signal to the optical switch matrix 22.
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[0095] Further, in this embodiment of the present invention, the management and control
module 21 is further configured to:

calculate, with respect to any optical label in the received optical label signal and
according to a data packet length included in the any optical label, a time required for
transmitting a corresponding data packet; and

determine, according to the time, a validity time of a control signal for controlling
a switching and transmission path for the data packet corresponding to the optical label.
[0096] In this embodiment of the present invention, a process of generating an actual
switching destination output port address is as follows:
[0097] Step a: Set, to m, a preset switching destination output port port num I
corresponding to a preset switching destination output port address.
[0098] In this step, whether a bit error occurs on an optical label is first determined, and if
the error occurs, an unoccupied output port is used as an actual switching destination output
port for a data packet corresponding to the optical label, or if no error occurs, step b is
performed.
[0099] Step b: Determine a status path_state of the preset switching destination output
port m; and if the path_state is 1, perform step c; otherwise, perform step d.
[0100] Step c: If the path_state is 1, which indicates that the preset switching destination
output port m is occupied, set the port_num_1 to 0.
[0101] Step d: If the path_state is 0, which indicates that the preset switching destination
output port m is unoccupied, set the path_state of the preset switching destination output port
mto 1.
[0102] In this step, an actual switching destination output port address of a data signal
corresponding to a preset switching destination output port address is the preset switching
destination output port address; an input port is connected to an actual switching destination
output port, so as to build a switching and transmission path. That is, the corresponding data
signal is input to the optical receiving system 500 through the preset switching destination
output port.
[0103] Step €: A counter build_time starts counting when a switching and transmission

path starts to be built; when a numerical value on the counter build_time is equal to duration
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of a control signal, which indicates that a validity time of the switching and transmission path
expires, set both the port_num_1 and the path_state of the output port m to 0, and release the
link.

[0104] According to the foregoing process, an actual switching destination output port
address corresponding to each data signal is determined, and after the actual switching
destination output port address corresponding to each data signal is determined, a
corresponding control signal can be generated by searching a table. Table 2 shows a
correspondence between a control signal and an actual switching destination output port
address by using a control signal for a 4x4 banyan optical switch matrix 22. In actual

application, the actual switching destination output port address may be not stored.

Table 2 Correspondence between a preset switching destination output port address and

a control signal

Preset switching destination Actual switching destination

Control signal
output port address output port address
1 2 3 0 1 2 3 4 XXXX XXXX XXXX XXXX
2 0 1 3 2 4 1 3 XXXX XXXX XXXX XXXX
1 2 3 4 | 2 3 4 XXXX XXXX XXXX XXXX

[0105] Optionally, in this embodiment of the present invention, the optical switch matrix
22 is specifically configured to:

perform the following operations separately with respect to a control signal
corresponding to any data signal:

controlling a switch unit on a link between an input port and an actual switching
destination output port that are corresponding to the data signal, and connecting the input port
to the actual switching destination output port to build a switching and transmission path for
transmitting the any data signal; and

inputting the any data signal to the optical receiving system 500 through the

switching and transmission path.
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[0106] Optionally, in this embodiment of the present invention, the management and
control module 21 is specifically configured to:

perform the following operations separately with respect to a data packet
corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using, as
an actual switching destination output port address, a preset switching destination output port
address included in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a
control signal according to the actual switching destination output port address.
[0107] In this embodiment of the present invention, the determining, by the management
and control module 21, whether the any data packet meets a preset condition is specifically:

determining whether the optical label corresponding to the data packet is correct
and/or whether the corresponding preset switching destination output port address is
occupied.
[0108] Optionally, in this embodiment of the present invention, the management and
control module 21 is specifically configured to:

use, with respect to an idle sequence, the any switching output port in the
determined idle switching output port as an actual switching destination output port address
of the idle sequence, and generate a control signal according to the actual switching
destination output port address.
[0109] In actual application, a preset switching destination output port corresponding to a
data signal may have been occupied; in this case, to ensure that data signal transmission is
performed on an idle switching destination output port all the time and further ensure data
signal transmission continuity, in this embodiment of the present invention, optionally, the
management and control module 21 is specifically configured to:

if any two different data packets arrive at the optical switch matrix 22
simultaneously, and preset switching destination output port addresses corresponding to the

two data packets respectively are the same and unoccupied, use a preset switching destination
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output port address corresponding to one data packet as a first actual switching destination
output port address of the data packet and use a determined idle switching output port address
as a second actual switching destination output port address of the other data packet; and
generate a control signal according to the first actual switching destination output
port address and the second actual switching destination output port address.
[0110] In this way, even if a data signal cannot be switched to a preset switching
destination output port (the preset switching destination output port is occupied), the data
signal can be switched to another idle switching destination output port, to maintain data
signal transmission continuity. Therefore, data signal output is performed on each switching
destination output port all the time regardless of a switching manner.
[0111] For example, it is assumed that there are totally four switching destination input
ports and four switching destination output ports, where switching destination output ports 1,
2, and 3 are all occupied, and a switching destination output port 4 is idle. In this case, if a
preset switching destination output port generated for a fourth data signal is the switching
destination output port 3, but the switching destination output port 3 has been occupied
currently, the fourth data signal is switched to the switching destination output port 4 instead
of being discarded. That is, a corresponding actual switching destination output port passed
through by the fourth data signal is the switching destination output port 4; the fourth data
signal is input to the optical receiving system 500 through the switching destination output
port 4. Because a control signal corresponding to "1230" and a control signal corresponding
to "1234" are the same, the management and control module 21 searches, according to "1230",
the table to generate the control signal. Therefore, data signal transmission continuity at the
switching destination output ports is ensured.
[0112] In this embodiment of the present invention, in some optical switching systems,
different optical transmission systems 200 usually have different transmission power, and a
different interactive transmission path through which a data signal passes in the optical switch
matrix 22 results in a different transmission loss. In this case, data signals received through a
same switching destination output port from different data transmission apparatuses 1 or
optical packet transmission apparatuses 1’ have different power. Due to such a difference

between the data signals, the optical receiving system 500 needs to receive the data signals by
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using a burst-mode optical-to-electrical conversion device. In this way, the problem in the
background still exists. To avoid the problem in the background, in this embodiment of the
present invention, further referring to FIG. 4C, a power equilibrium unit 23 is further included
and configured to perform power compensation before a data packet is input to the optical
receiving system through a corresponding actual switching destination output port.
[0113] As shown in FIG. 4D, in this embodiment of the present invention, the
management and control module 21 is further configured to:

separately calculate a first power attenuation value after each data packet included
in the continuous data signal passes through a corresponding switching and transmission path,
and/or a second power attenuation value of an optical switch unit on the corresponding
switching and transmission path; and

calculate a total power attenuation value according to the first power attenuation
value and/or the second power attenuation value, and transmit the total power attenuation
value to the power equilibrium unit 23, so that the power equilibrium unit 23 performs power
compensation before a data packet is input to the optical receiving system 500 through a
corresponding actual switching destination output port.
[0114]  The first power attenuation value is used to compensate for a transmission loss in
the switching and transmission path. The second power attenuation value is mainly used to
compensate for a loss in the optical switch matrix 22. The loss in the optical switch matrix 22
is constant and is related to an interactive transmission path for data signal transmission.
Therefore, a value of the loss in the optical switch matrix 22 may be determined according to
the generated control signal, that is, after an actual switching destination output port address
is generated, the second power attenuation value is generated by searching the table.
[0115] In this embodiment of the present invention, the first power attenuation value and
the second power attenuation value are added to obtain a power value that needs to be
compensated for a data signal transmitted through each transmission path. In an
implementation process, power compensation may be performed by selecting a proper
amplifier according to a type of a data signal transferred through a switching and

transmission path. For example, in an amplifier array, SOAs (Semiconductor Optical
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Amplifier, semiconductor optical amplifier), burst-mode EDFAs (Erbium-doped Fiber
Amplifier, erbium-doped fiber amplifier), or the like may be used.

[0116] Further, when the second power attenuation value is relatively small, the second
power attenuation value may be omitted and only the first power attenuation value is
considered. In this case, because the data transmission apparatus 1 transmits a continuous
data signal, the power equilibrium unit 23 may perform power compensation by using a

continuous amplification apparatus, further reducing system complexity and reducing costs.

Embodiment 4

[0117] In this embodiment of the present invention, as shown in FIG 5, an optical
receiving system 500 is further provided, including an optical receiver 3 and a processor 4.
[0118] Each optical receiver 3 is configured to receive a continuous data signal
transmitted by an optical transmission system 200.
[0119] The processor 4 is configured to process a data packet in the received continuous
data signal.
[0120] In this embodiment of the present invention, as shown in FIG 6, an optical
switching system is further provided, including:

the optical transmission system 200 in FIG. 2A or FIG. 3B, the optical switching
apparatus 2 shown in FIG. 4A, and the optical receiving system 500 shown in FIG. 5.
[0121]  As shown in FIG 7, an embodiment of the present invention further provides a
method for transmitting light by an optical transmission system, where a detailed process of
the method is as follows:
[0122] Step 700: Transmit an optical label signal and a continuous data signal including
an idle sequence and a data packet.
[0123] Step 710: Transmit the transmitted optical label signal to an optical switching
apparatus, so that the optical switching apparatus builds, according to the optical label signal,
a switching and transmission path for transmitting a continuous data signal transmitted by
any data transmission apparatus, where any optical label carried in the optical label signal

corresponds to one data packet in the data signal, and switching and transmission paths
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corresponding to data signals transmitted by any two different data transmission apparatuses
have different output ports.
[0124] In this embodiment of the present invention, optionally, if the optical label signal
and the continuous data signal are transmitted in an in-band transmission manner, an idle
sequence is between any optical label and an adjacent data packet; or

if the optical label signal and the continuous data signal are transmitted in an
out-of-band transmission manner, an idle sequence is between any two adjacent data packets.
[0125] Further, in this embodiment of the present invention, before the transmitting an
optical label signal, the method further includes:

generating an optical label, where any optical label includes a preset switching
destination output port address, a data length, and an optical label identifier.
[0126] As shown in FIG. 8, an embodiment of the present invention further provides
another method for transmitting light by an optical transmission system, where a detailed
process of the method is as follows:
[0127] Step 800: Receive an optical label signal and a continuous data signal that are
transmitted by an optical transmission system.
[0128] Step 810: Generate a control signal according to the optical label signal.
[0129] Step 820: Adjust, according to the control signal, an optical switch on a link
between each input port for data signal input and a corresponding output port for data signal
output, to build a switching and transmission path for transmitting the continuous data signal.
[0130] Step 830: Input any data signal to an optical receiving system through the
switching and transmission path, where any two different switching and transmission paths
have different input ports and output ports.
[0131] In this embodiment of the present invention, optionally, each optical label carried
in the optical label signal includes a preset switching destination output port address, a data
length, and an optical label identifier.
[0132]  In this embodiment of the present invention, optionally, the generating a control
signal according to the optical label signal specifically includes:

determining, according to a preset switching destination output port address

included in a corresponding optical label, an actual switching destination output port address
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corresponding to each data packet carried in a continuous data signal;

allocating, for each idle sequence, an output port address corresponding to an idle
output port, and using the output port address as an actual switching destination output port
address corresponding to the idle sequence; and

performing the following operation with respect to any data packet and any idle
sequence:

generating, according to an input port address and an actual switching destination
output port address, a control signal for controlling a switch unit on a link between an input
port corresponding to the input port address and an output port corresponding to the actual
switching destination output port address.
[0133] In this embodiment of the present invention, further, after the generating a control
signal for controlling a switch unit on a link between an input port corresponding to the input
port address and an output port corresponding to the actual switching destination output port
address, the method further includes:

calculating, with respect to any optical label in the received optical label signal
and according to a data packet length included in the any optical label, a time required for
transmitting a corresponding data packet; and

determining, according to the time, a validity time of a control signal for
controlling a switching and transmission path for the data packet corresponding to the optical
label.
[0134] In this embodiment of the present invention, optionally, the adjusting, according to
the control signal, an optical switch on a link between each input port for data signal input
and a corresponding output port for data signal output, to build a switching and transmission
path for transmitting the continuous data signal specifically includes:

performing the following operations separately with respect to a control signal
corresponding to any data signal:

controlling a switch unit on a link between an input port and an actual switching
destination output port that are corresponding to the data signal, and connecting the input port
to the actual switching destination output port to build a switching and transmission path for

transmitting the any data signal.
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[0135] In this embodiment of the present invention, optionally, the generating a control
signal according to the optical label signal specifically includes:

performing the following operations separately with respect to a data packet
corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using, as
an actual switching destination output port address, a preset switching destination output port
address included in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a
control signal according to the actual switching destination output port address.
[0136] In this embodiment of the present invention, optionally, the determining whether
the data packet mects a preset condition specifically includes:

determining whether the optical label corresponding to the data packet is correct
and/or whether the corresponding preset switching destination output port address is
occupied.
[0137] In this embodiment of the present invention, optionally, the generating a control
signal according to the optical label signal specifically includes:

using, with respect to an idle sequence, the any switching output port in the
determined idle switching output port as an actual switching destination output port address
of the idle sequence, and generating a control signal according to the actual switching
destination output port address.
[0138] In this embodiment of the present invention, optionally, the generating a control
signal according to the optical label signal specifically includes:

if any two different data packets arrive at the optical switch matrix simultaneously,
and preset switching destination output port addresses corresponding to the two data packets
respectively are the same and unoccupied, using a preset switching destination output port
address corresponding to one data packet as a first actual switching destination output port
address of the data packet and using a determined idle switching output port address as a

second actual switching destination output port address of the other data packet; and
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generating a control signal according to the first actual switching destination
output port address and the second actual switching destination output port address.
[0139] In this embodiment of the present invention, further, after the adjusting, according
to the control signal, an optical switch on a link between each input port for data signal input
and a corresponding output port for data signal output, to build a switching and transmission
path for transmitting the continuous data signal, and before the inputting any data signal to an
optical receiving system through the switching and transmission path, the method further
includes:

separately calculating a first power attenuation value after each data packet
included in the continuous data signal passes through a corresponding switching and
transmission path, and/or a second power attenuation value of an optical switch unit on the
corresponding switching and transmission path;

calculating a total power attenuation value according to the first power attenuation
value and/or the second power attenuation value; and performing power compensation before
a data packet is input to the optical receiving system through a corresponding actual
switching destination output port.
[0140] In conclusion, the embodiments of the present invention provide an optical
transmission system. In this solution, the optical transmission system includes at least one
data transmission apparatus, where any data transmission apparatus is configured to: transmit
an optical label signal and a continuous data signal including an idle sequence and a data
packet, and transmit the transmitted optical label signal to an optical switching apparatus, so
that the optical switching apparatus builds, according to the optical label signal, a switching
and transmission path for transmitting the continuous data signal transmitted by the any data
transmission apparatus, where any optical label carried in the optical label signal corresponds
to one data packet in the data signal, and switching and transmission paths corresponding to
data signals transmitted by any two different data transmission apparatuses have different
output ports. This ensures that a data transmission apparatus transmits a continuous data
signal, and also ensures that each optical receiving system can receive the continuous data
signal. Therefore, no preamble needs to be added before a data packet carried in a

to-be-processed data signal, thereby avoiding a resource waste.
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[0141} The present invention is described with reference to the flowcharts and/or block
diagrams of the method, the device (system), and the computer program product according to
the embodiments of the present invention. It should be understood that computer program
instructions may be used to implement each process and/or each block in the flowcharts
and/or the block diagrams and a combination of a process and/or a block in the flowcharts
and/or the block diagrams. These computer program instructions may be provided for a
general-purpose computer, a dedicated computer, an embedded processor, or a processor of
any other programmable data processing device to generate a machine, so that the
instructions executed by a computer or a processor of any other programmable data
processing device generate an apparatus for implementing a specific function in one or more
processes in the flowcharts and/or in one or more blocks in the block diagrams.

[0142] These computer program instructions may also be stored in a computer readable
memory that can instruct the computer or any other programmable data processing device to
work in a specific manner, so that the instructions stored in the computer readable memory
generate an artifact that includes an instruction apparatus. The instruction apparatus
implements a specific function in one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.

[0143] These computer program instructions may also be loaded onto a computer or
another programmable data processing device, so that a series of operations and steps are
performed on the computer or the another programmable device, thereby generating
computer-implemented processing. Therefore, the instructions executed on the computer or
the another programmable device provide steps for implementing a specific function in one or
muore processes in the flowcharts and/or in one or more blocks in the block diagrams.

[0144] Although some preferred embodiments of the present invention have been
described, persons skilled in the art can make changes and modifications to these
embodiments once they learn the basic inventive concept. Therefore, the following claims are
intended to be construed as to cover the preferred embodiments and all changes and
modifications falling within the scope of the present invention.

[0145] Obviously, persons skilled in the art can make various modifications and

variations to the embodiments of the present invention without departing from the spirit and
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scope of the embodiments of the present invention. The present invention is intended to cover
these modifications and variations provided that they fall within the scope of protection

defined by the following claims and their equivalent technologies.

32



10

20

81800577

CLAIMS:

1. An optical transmission system, comprising: at least two data transmission

apparatuses, wherein

any one of the data transmission apparatuses is configured to: transmit an
optical label signal and a continuous data signal comprising an idle sequence and a data
packet, and transmit the transmitted optical label signal to an optical switching apparatus, so
that the optical switching apparatus builds, according to the optical label signal, a switching
and transmission path for transmitting the continuous data signal transmitted by the any one of

the data transmission apparatuses, wherein

any optical label carried in the optical label signal corresponds to one data
packet in the data signal, and switching and transmission paths corresponding to data signals

transmitted by any two of the data transmission apparatuses have different output ports.

2. The optical transmission system according to claim 1, wherein any one of the
data transmission apparatuses comprises an optical label transmission module, a data packet

transmission module, and an idle sequence transmission module, wherein
the optical label transmission module is configured to transmit an optical label;

the data packet transmission module is configured to transmit a data packet;

and

the idle sequence transmission module is configured to transmit an idle

sequence between any optical label and any data packet that are adjacent.

3. The optical transmission system according to claim 1, wherein the optical label

transmission module is further configured to:

33

CA 2945849 2018-09-21



10

15

81800577

generate an optical label, wherein any optical label comprises a preset

switching destination output port address, a data length, and an optical label identifier.

4. An optical switching apparatus, comprising: a management and control

module, and an optical switch matrix, wherein

the management and control module is configured to: receive an optical label
signal transmitted by an optical transmission system, and transmit, to the optical switch

matrix, a control signal generated according to the optical label signal; and

the optical switch matrix is configured to: receive a continuous data signal
transmitted by the optical transmission system and the control signal; adjust, according to the
control signal, an optical switch unit on a link between each input port for data signal input
and a corresponding output port for data signal output, to build a switching and transmission
path for transmitting the continuous data signal; and input the any data signal to an optical

receiving system through the switching and transmission path, wherein

any two different switching and transmission paths have different input ports

and output ports.

5. The optical switching apparatus according to claim 4, wherein each optical
label carried in the optical label signal received by the management and control module
comprises a preset switching destination output port address, a data length, and an optical

label identifier.

6. The optical switching apparatus according to claim 4, wherein the management

and control module is specifically configured to:
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determine, according to a preset switching destination output port address
comprised in a corresponding optical label, an actual switching destination output port address

corresponding to each data packet carried in a continuous data signal;

allocate, for each idle sequence, an output port address corresponding to an idle
output port, and use the output port address as an actual switching destination output port

address corresponding to the idle sequence; and

perform the following operations separately with respect to any data packet and

any idle sequence:

generating, according to an input port address and an actual switching
destination output port address, a control signal for controlling a switch unit on a link between
an input port corresponding to the input port address and an output port corresponding to the

actual switching destination output port address; and

transmitting the generated control signal to the optical switch matrix.

7. The optical switching apparatus according to claim 6, wherein the management

and control module is further configured to:

calculate, with respect to any optical label in the received optical label signal
and according to a data packet length comprised in the any optical label, a time required for

transmitting a corresponding data packet; and

determine, according to the time, a validity time of a control signal for
controlling a switching and transmission path for the data packet corresponding to the optical

label.
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8. The optical switching apparatus according to claim 4, wherein the optical

switch matrix is specifically configured to:

perform the following operations separately with respect to a control signal

corresponding to any data signal:

controlling a switch unit on a link between an input port and an actual
switching destination output port that are corresponding to the data signal, and connecting the
input port to the actual switching destination output port to build a switching and transmission

path for transmitting the any data signal; and

inputting the any data signal to the optical receiving system through the

switching and transmission path.

9. The optical switching apparatus according to claim 4, wherein the management

and control module is specifically configured to:

perform the following operations separately with respect to a data packet

corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using,
as an actual switching destination output port address, a preset switching destination output
port address comprised in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a

control signal according to the actual switching destination output port address.
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10. The optical switching apparatus according to claim 9, wherein the determining,
by the management and control module, whether the any data packet meets a preset condition

is specifically:

determining either or both of: whether the optical label corresponding to the
data packet is correct and whether the corresponding preset switching destination output port

address is occupied.

11. The optical switching apparatus according to claim 9, wherein the management

and control module is specifically configured to:

use, with respect to an idle sequence, the any switching output port in the
determined idle switching output port as an actual switching destination output port address of
the idle sequence, and generate a control signal according to the actual switching destination

output port address.

12. The optical switching apparatus according to claim 9, wherein the management

and control module is specifically configured to:

if any two different data packets arrive at the optical switch matrix
simultaneously, and preset switching destination output port addresses corresponding to the
two data packets respectively are the same and unoccupied, use a preset switching destination
output port address corresponding to one data packet as a first actual switching destination
output port address of the data packet and use a determined idle switching output port address

as a second actual switching destination output port address of the other data packet; and

generate a control signal according to the first actual switching destination

output port address and the second actual switching destination output port address.
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13. The optical switching apparatus according to claim 4, wherein the management

and control module is further configured to:

separately calculate either or both of: a first power attenuation value after each
data packet comprised in the continuous data signal passes through a corresponding switching
and transmission path, and a second power attenuation value of an optical switch unit on the

corresponding switching and transmission path; and

calculate a total power attenuation value according to either or both of: the first
power attenuation value and the second power attenuation value, and transmit the total power
attenuation value to a power equilibrium unit, so that the power equilibrium unit performs
power compensation before a data packet is input to the optical receiving system through a

corresponding actual switching destination output port.

14. The optical switching apparatus according to claim 13, further comprising the
power equilibrium unit, configured to perform power compensation before a data packet is
input to the optical receiving system through a corresponding actual switching destination

output port.
15. A control method, comprising:

receiving an optical label signal and a continuous data signal that are

transmitted by an optical transmission system;
generating a control signal according to the optical label signal;

adjusting, according to the control signal, an optical switch on a link between
each input port for data signal input and a corresponding output port for data signal output, to

build a switching and transmission path for transmitting the continuous data signal; and
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inputting the any data signal to an optical receiving system through the

switching and transmission path, wherein

any two different switching and transmission paths have different input ports and output ports.

16. The method according to claim 15, wherein each optical label carried in the
optical label signal comprises a preset switching destination output port address, a data length,

and an optical label identifier.

17. The method according to claim 15, wherein the generating a control signal

according to the optical label signal specifically comprises:

determining, according to a preset switching destination output port address
comprised in a corresponding optical label, an actual switching destination output port address

corresponding to each data packet carried in a continuous data signal,

allocating, for each idle sequence, an output port address corresponding to an
idle output port, and using the output port address as an actual switching destination output

port address corresponding to the idle sequence; and

performing the following operation with respect to any data packet and any

idle sequence:

generating, according to an input port address and an actual switching
destination output port address, a control signal for controlling a switch unit on a link between
an input port corresponding to the input port address and an output port corresponding to the

actual switching destination output port address.

18. The method according to claim 15, wherein the generating a control signal

according to the optical label signal specifically comprises:
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performing the following operations separately with respect to a data packet

corresponding to any optical label:

determining whether the data packet meets a preset condition; and if yes, using,
as an actual switching destination output port address, a preset switching destination output
port address comprised in the optical label corresponding to the data packet, and generating a
control signal according to the actual switching destination output port address; otherwise,
determining an idle switching output port, using any switching output port in the idle
switching output port as an actual switching destination output port address, and generating a

control signal according to the actual switching destination output port address.

19. The method according to claim 135, wherein the generating a control signal

according to the optical label signal specifically comprises:

if any two different data packets arrive at the optical switch matrix
simultaneously, and preset switching destination output port addresses corresponding to the
two data packets respectively are the same and unoccupied, using a preset switching
destination output port address corresponding to one data packet as a first actual switching
destination output port address of the data packet and using a determined idle switching
output port address as a second actual switching destination output port address of the other

data packet; and

generating a control signal according to the first actual switching destination

output port address and the second actual switching destination output port address.

20. The method according to claim 15, after the adjusting, according to the control
signal, an optical switch on a link between each input port for data signal input and a

corresponding output port for data signal output, to build a switching and transmission path
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for transmitting the continuous data signal, and before the inputting the any data signal to an

optical receiving system through the switching and transmission path, further comprising:

separately calculating either or both of: a first power attenuation value after
each data packet comprised in the continuous data signal passes through a corresponding
switching and transmission path, and a second power attenuation value of an optical switch

unit on the corresponding switching and transmission path;

calculating a total power attenuation value according to either or both of: the

first power attenuation value and the second power attenuation value; and

performing power compensation before a data packet is input to the optical

receiving system through a corresponding actual switching destination output port.
21. An optical transmission system, comprising:
an optical switching apparatus;

at least one optical packet transmission apparatus, configured to transmit a

continuous data signal comprising an idle sequence and a data packet; and

at least one optical label transmission apparatus, configured to transmit an

optical label signal, and transmit the optical label signal to an optical switching apparatus,

wherein the optical switching apparatus is configured to build, according to the
optical label signal, a switching and transmission path for transmitting a continuous data
signal transmitted by a corresponding optical packet transmission apparatus, wherein any
optical label carried in the optical label signal corresponds to one data packet in the
corresponding data signal, and switching and transmission paths corresponding to data signals

transmitted by the any two different optical packet transmission apparatuses have different
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output ports.

22. The optical transmission system according to claim 21, wherein any optical
packet
transmission apparatus comprises a data packet transmission module and an idle sequence

transmission module, wherein

the data packet transmission module is configured to transmit a data packet;

and

the idle sequence transmission module is configured to transmit an idle

sequence between any two adjacent data packets.

23 The optical transmission system according to claim 21 or 22, wherein the
optical switching apparatus comprises a management and control module, and an optical

switch matrix, wherein

the management and control module is configured to: receive an optical label
signal transmitted by the optical transmission system, and transmit, to the optical switch

matrix, a control signal generated according to the optical label signal; and

the optical switch matrix is configured to: receive a continuous data signal
transmitted by the optical transmission system and the control signal; adjust, according to the
control signal, an optical switch unit on a link between each input port for data signal input
and a corresponding output port for data signal output, to build a switching and transmission
path for transmitting the continuous data signal; and input the any data signal to an optical

receiving system through the switching and transmission path, wherein

any two different switching and transmission paths have different input ports

and output ports.
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24, The optical transmission system according to claim 23, wherein the

management and control module is specifically configured to:

determine, according to a preset switching destination output port address
comprised in a corresponding optical label, an actual switching destination output port address

corresponding to each data packet carried in a continuous data signal;

allocate, for each idle sequence, an output port address corresponding to an idle
output port, and use the output port address as an actual switching destination output port

address corresponding to the idle sequence; and

perform the following operations separately with respect to any data packet and

any idle sequence:

generating, according to an input port address and an actual switching
destination output port address, a control signal for controlling a switch unit on a link between
an input port corresponding to the input port address and an output port corresponding to the

actual switching destination output port address; and
transmitting the generated control signal to the optical switch matrix.

25. The optical transmission system according to claim 23 or 24, wherein the

management and control module is specifically configured to:

if any two different data packets arrive at the optical switch matrix
simultaneously, and preset switching destination output port addresses corresponding to the
two data packets respectively are the same and unoccupied, use a preset switching destination
output port address corresponding to one data packet as a first actual switching destination
output port address of the data packet and use a determined idle switching output port address

as a second actual switching destination output port address of the other data packet; and
43
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generate a control signal according to the first actual switching destination

output port address and the second actual switching destination output port address.

26. The optical transmission system according to any one of claims 23 to 25,

wherein the management and control module is further configured to:

separately calculate either or both of: a first power attenuation value after each
data packet comprised in the continuous data signal passes through a corresponding switching
and transmission path, and a second power attenuation value of an optical switch unit on the

corresponding switching and transmission path; and

calculate a total power attenuation value according to either or both of the first
power attenuation value and the second power attenuation value, and transmit the total power
attenuation value to a power equilibrium unit, so that the power equilibrium unit performs
power compensation before a data packet is input to the optical receiving system through a

corresponding actual switching destination output port.

217. The optical transmission system according to claim 26, further comprising the
power equilibrium unit, configured to perform power compensation before a data packet is
input to the optical receiving system through a corresponding actual switching destination

output port.
28. A control method, comprising:

receiving an optical label signal and a continuous data signal that are

transmitted by an optical transmission system;
generating a control signal according to the optical label signal;

adjusting, according to the control signal, an optical switch on a link between
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each input port for data signal input and a corresponding output port for data signal output, to

build a switching and transmission path for transmitting the continuous data signal; and

inputting the any data signal to an optical receiving system through the

switching and transmission path, wherein

any two different switching and transmission paths have different input ports

and output ports.

29. The method according to claim 28, wherein the generating a control signal

according to the optical label signal specifically comprises:

determining, according to a preset switching destination output port address
comprised in a corresponding optical label, an actual switching destination output port address

corresponding to each data packet carried in a continuous data signal;

allocating, for each idle sequence, an output port address corresponding to an
idle output port, and using the output port address as an actual switching destination output

port address corresponding to the idle sequence; and

performing the following operation with respect to any data packet and any

idle sequence:

generating, according to an input port address and an actual switching
destination output port address, a control signal for controlling a switch unit on a link between
an input port corresponding to the input port address and an output port corresponding to the

actual switching destination output port address.

30. The method according to claim 28 or 29, wherein the generating a control

signal according to the optical label signal specifically comprises:
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if any two different data packets arrive at the optical switch matrix
simultaneously, and preset switching destination output port addresses corresponding to the
two data packets respectively are the same and unoccupied, using a preset switching
destination output port address corresponding to one data packet as a first actual switching
destination output port address of the data packet and using a determined idle switching
output port address as a second actual switching destination output port address of the other

data packet; and

generating a control signal according to the first actual swiiching destination

output port address and the second actual switching destination output port address.

31. The method according to any one of claims 28 to 30, after the adjusting,
according to the control signal, an optical switch on a link between each input port for data
signal input and a corresponding output port for data signal output, to build a switching and
transmission path for transmitting the continuous data signal, and before the inputting the any
data signal to an optical receiving system through the switching and transmission path, further

comprising:

separately calculating either or both of: a first power attenuation value after
each data packet comprised in the continuous data signal passes through a corresponding
switching and transmission path, and a second power attenuation value of an optical switch

unit on the corresponding switching and transmission path;

calculating a total power attenuation value according to either or both of the

first power attenuation value and the second power attenuation value; and

performing power compensation before a data packet is input to the optical

receiving system through a corresponding actual switching destination output port.
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