DATA TRANSMISSION CIRCUIT AND METHOD, CORE,
CHIP, ELECTRONIC DEVICE AND STORAGE MEDIUM

TECHNICAL FIELD
[0001] The present disclosure relates to the field of data transmission technologies, and
more particularly to a data transmission circuit, a processing core, a chip with a multi-core
structure, a data transmission method, an electronic device and a computer-readable storage

medium.

BACKGROUND
[0002] With the development of science and technology, human society is rapidly entering
an era of intelligence. The important feature of the era of intelligence is that people may
acquire more and more types of data, the amount of data that people may acquire is
becoming larger and larger, and the demand for the data processing speed is becoming
higher and higher.
[0003] Chips are the cornerstone of data processing, which essentially determine the ability
to process data. From a perspective of application fields, the chips are mainly developed in
two routes. One is general-purpose chips, for example, central processing units (CPU) and
the like, which can provide great flexibility but have low effective computing power when
processing algorithms in a specific field; the other is special-purpose chips, for example,
tensor processing units (TPU) and the like, which have high effective computing power in
certain specific fields but are poor in processing capacity or even have no processing
capacity in flexible and universal fields.
[0004] Due to various data types and numerous data volumes in the era of intelligence, the
chips are required to not only process changing algorithms in different fields with extremely
high flexibility, but also rapidly process a great number of dramatically increasing data
volumes with extremely strong processing capacities.
[0005] In chips with multi-core structures, one or more tasks may be completed across cores
through cooperation. When the tasks are completed through cooperation, it is often required
to transmit data or control information between cores. Thus, data transmission between

cores becomes crucially important, and even becomes a critical factor affecting multi-core



computing power. In application, it is often required to send data of certain cores to a

plurality of other cores.

[0006] FIG. 1 is a data transmission flowchart of broadcast data in a first existing

technology. When a core C; (referred to as a source core) needs to send a data packet to a

plurality of cores (referred to as target cores), such as a core Cm and a core Cy, the data

packet is broadcast through the following specific transmission process.

[0007] 1. The core C; sends the data packet to a data exchange apparatus Fabric.

[0008] 2. The Fabric transmits the data packet to all other cores connected thereto.

[0009] 3. All other cores receive the data packet.

[0010] 4. Each of the other cores checks the data packet, and determines whether the data

packet is aimed at the present core; if yes, for example, the core Cr and the core C, retain

the data packet and store the data packet in their memories Mem; if not, for example, a core

Cj discards the data packet and does not store the data packet in its memory Mem.

[0011] In the data transmission manner of the first existing technology, the source core

sends (broadcasts) the data to all other cores, which is equivalent to traverse paths to all

other cores, thereby increasing power consumption, occupying the Fabric, and resulting in

data blocking. Particularly, when a plurality of cores all send data to a plurality of other

cores, serial processing is generated, thereby greatly reducing the utilization rate of the

Fabric. Further, since each core receives the data, cores for which the data is unnecessary

and invalid are required to process the data, thereby increasing burdens and the power

consumption of circuits.

[0012] To alleviate the above problems in the first existing technology, a second existing

technology as shown in FIG. 2 is provided. FIG. 2 is a data transmission flowchart of storing

and relaying multi-cast data in the second existing technology. When the core Ci needs to

send the data packet to a plurality of cores, such as the core Cn and the core Cy, the core Ci

firstly sends the data packet to the core Cm, and the core Cn receives the data packet and

stores the data packet in a local storage region Mem, and then reads out the data packet from

the local storage region Mem and relays the data packet to the core Cn through the following

specific transmission process.

[0013] 1. The core C; sends the data packet to the data exchange apparatus Fabric.

[0014] 2. The Fabric transmits the data packet to the core Cm.

[0015] 3. The core Cr receives the data packet and stores the data packet in the local storage

region Mem, and then checks whether the data packet needs to be sent to other cores; if yes,
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for example, the data packet needs to be sent to the core Cy, then the core Cr, reads out the
data packet from the local storage region, resets a destination address as an address of the
core Cy, and sends the data packet to the Fabric.

[0016] 4. The core Ch receives and stores the data packet, and performs the same process
as step 3; if the data packet needs not to be sent to other cores, data transmission is ended.
[0017] In the data transmission manner of the second existing technology, an intermediate
relay core needs to firstly write the data packet in a local storage region Mem after receiving
the data packet, and then reads the data packet out of the local storage region Mem, thereby
occupying the local storage region, affecting access to the local storage region by the core’s
own program, and reducing a utilization rate of the local storage region with large power
consumption and long delay. At the same time, each core cannot repack and send data
without participation of a dedicated control unit circuit, so that the process is complex.

SUMMARY
[0018] To solve at least one of the technical problems in the prior art, the present disclosure
provides a data transmission circuit, a processing core, a chip with a multi-core structure, a
data transmission method, an electronic device and a computer-readable storage medium.
[0019] According to a first aspect of the present disclosure, there is provided a data
transmission circuit. The data transmission circuit includes a receiving unit, a controlling
unit, a lookup table unit and a selecting unit, wherein
[0020] an input terminal of the receiving unit is for connecting to an output terminal of a
data exchange apparatus Fabric, and an output terminal of the receiving unit is connected to
an input terminal of the controlling unit, an input terminal of the lookup table unit and a first
input terminal of the selecting unit respectively;
[0021] a control terminal of the controlling unit is connected to a control terminal of the
lookup table unit and a control terminal of the selecting unit respectively;
[0022] an output terminal of the lookup table unit is connected to the first input terminal of
the selecting unit;
[0023] the receiving unit is for receiving an original data packet from the Fabric, sending
an original control bit of a header of the original data packet to the controlling unit, and
sending an original index of the header of the original data packet to the lookup table unit;
[0024] the controlling unit is for determining whether the original data packet needs to be
relayed based on the original control bit; and
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[0025] in response to that the original data packet needs to be relayed, the controlling unit
controls the first input terminal of the selecting unit to be enabled; and the selecting unit
sends a new data packet to the Fabric via the first input terminal, wherein the new data
packet includes original data and a new header acquired by the lookup table unit based on
the original index.

[0026] In the data transmission circuit of the embodiment, storage of each data packet in
the storage unit in the core and relay transmission of each data packet are performed in
parallel rather than firstly writing the data packet in and then reading the data packet out.
Thus, power consumption of the data transmission circuit may be reduced. Further, time for
a subsequent data receiver to wait for data may be greatly reduced since storage and relay
are performed in parallel. In addition, parameters required in the entire data transmission
process are contained in the header of the sent data packet and are analyzed by a local circuit,
so that a micro-controlling unit is not occupied.

[0027] Optionally, sending by the selecting unit the new data packet to the Fabric via the
first input terminal includes:

[0028] the lookup table unit acquires the new header based on the original index and sends
the new header to the selecting unit; and

[0029] the selecting unit sends the new data packet to the Fabric via the first input terminal.
[0030] Optionally, the data transmission circuit further includes a splicing unit;

[0031] an input terminal of the splicing unit is connected to the output terminal of the
lookup table unit and the output terminal of the receiving unit respectively, an output
terminal of the splicing unit is connected to the first input terminal of the selecting unit, and
a control terminal of the splicing unit is connected to the control terminal of the controlling
unit; and sending by the selecting unit the new data packet to the Fabric via the first input
terminal includes:

[0032] the lookup table unit acquires the new header based on the original index and sends
the new header to the splicing unit;

[0033] the splicing unit forms the new data packet by packing the new header and the
original data and sends the new data packet to the selecting unit; and

[0034] the selecting unit sends the new data packet to the Fabric via the first input terminal.
[0035] Optionally, the selecting unit further includes a second input terminal for connecting

to a storage unit;



[0036] in response to that the original data packet needs not to be relayed, the controlling
unit further controls the second input terminal of the selecting unit to be enabled; and
[0037] the selecting unit sends local data that is stored in the storage unit as a second data
packet to the Fabric via the second input terminal.
[0038] Optionally, the selecting unit includes a selecting sub-unit and a sending sub-unit;
[0039] an input terminal of the sending sub-unit is connected to an output terminal of the
selecting sub-unit;
[0040] an output terminal of the sending sub-unit is connected to the Fabric; and
[0041] the sending sub-unit is for sending the data packet output by the selecting sub-unit
to the Fabric.
[0042] Optionally, the sending sub-unit includes a controlling sub-unit and a level setting
sub-unit connected to the controlling sub-unit; wherein
[0043] the level setting sub-unit is for setting sending levels of the new data packet and the
second data packet; and
[0044] the controlling sub-unit is for sending the new data packet and the second data packet
according to the sending levels.
[0045] In the data transmission circuit of the embodiment, level setting is performed on data
sent by the sending sub-unit to effectively ensure that important data is transmitted with
priority, thereby effectively ensuring the efficiency of data transmission.
[0046] Optionally, the selecting sub-unit includes a first selection transistor and a second
selection transistor; wherein
[0047] acontrol electrode of the first selection transistor is connected to the control terminal
of the controlling unit, a first electrode of the first selection transistor is connected to the
output terminal of the splicing unit, and a second electrode of the first selection transistor is
connected to the input terminal of the sending sub-unit;
[0048] a control electrode of the second selection transistor is connected to the control
terminal of the controlling unit, a first electrode of the second selection transistor is
connected to the output terminal of the storage unit, and a second electrode of the second
selection transistor is connected to the input terminal of the sending sub-unit; and
[0049] one of the first selection transistor and the second selection transistor is an N-type
transistor, and the other is a P-type transistor.
[0050] Optionally, the sending levels are set so that the sending level of the new data packet
is higher than the sending level of the second data packet; or
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[0051] the sending levels are set so that the new data packet and the second data packet are
sent alternately.
[0052] Optionally, in response to that the original data packet needs not to be relayed, the
lookup table unit and/or the splicing unit are shut off.
[0053] In the data transmission circuit of the embodiment, in response to that the original
data packet needs not to be relayed, the lookup table unit and/or the splicing unit are shut
off, so that the power consumption of the transmission circuit may be effectively saved.
[0054] Optionally, the lookup table unit includes a lookup sub-unit and a storage sub-unit
connected to the lookup sub-unit; wherein
[0055] the storage sub-unit is for pre-storing a lookup table, the lookup table including a
plurality of items, and each item corresponding to a unique original index and including a
new header;
[0056] and acquiring by the lookup table unit the new header based on the original index
includes:
[0057] the lookup sub-unit looks up an item that corresponds to the original index from the
lookup table as the new header and output the new header.
[0058] Optionally, the controlling unit includes a determining sub-unit and a transmitting
sub-unit; wherein
[0059] the determining sub-unit is for determining whether the original data packet needs
to be relayed according to a value of the original control bit; if yes, an output value of the
determining sub-unit is set to 1; if not, the output value of the determining sub-unit is set to
0; and
[0060] the transmitting sub-unit is for transmitting the output value of the determining sub-
unit to the lookup table unit and the selecting unit respectively; or the transmitting sub-unit
is for transmitting the output value of the determining sub-unit to the lookup table unit, the
selecting unit and the splicing unit respectively.
[0061] Optionally, the data transmission circuit further includes a changing unit connected
to the receiving unit; wherein
[0062] the receiving unit is further for receiving a change request carrying a new control bit
and a new index; and
[0063] the changing unit is for changing the header of the original data packet received by
the receiving unit based on the change request.
[0064] Optionally, the data transmission circuit further includes:
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[0065] the output terminal of the receiving unit is for connecting to the storage unit, and for

sending the original data in the original data packet to the storage unit.

[0066] Optionally, the output terminal of the receiving unit is connected to the first input

terminal of the selecting unit via the splicing unit; and the output terminal of the lookup

table unit is connected to the first input terminal of the selecting unit via the splicing unit.

[0067] According to a second aspect of the present disclosure, there is provided a

processing core. The processing core includes a storage unit and a data transmission circuit.

The data transmission circuit is the foregoing data transmission circuit; wherein

[0068] the output terminal of the receiving unit is connected to an input terminal of the

storage unit, and the second input terminal of the selecting unit is connected to an output

terminal of the storage unit.

[0069] According to a third aspect of the present disclosure, there is provided a chip with a

multi-core structure. The chip with the multi-core structure includes a plurality of processing

cores and Fabric connecting the processing cores with each other. At least one of the

processing cores includes the foregoing data transmission circuit, or at least one of the

processing cores is the foregoing processing core.

[0070] According to a fourth aspect of the present disclosure, there is provided a data

transmission method including the following specific steps:

[0071] receiving an original data packet in Fabric, wherein a header of the original data

packet carries an original control bit and an original index;

[0072] determining whether the original data packet needs to be relayed based on the

original control bit; and

[0073] in response to that the original data packet needs to be relayed, sending a new data

packet to the Fabric, wherein the new data packet includes original data and a new header

acquired based on the original index.

[0074] Optionally, the step of sending the new data packet to the Fabric specifically

includes:

[0075] acquiring the new header based on the original index; and

[0076] sending the new data packet to the Fabric.

[0077] Optionally, the step of sending the new data packet to the Fabric specifically

includes:

[0078] acquiring the new header based on the original index;

[0079] forming the new data packet by packing the new header and the original data; and
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[0080] sending the new data packet to the Fabric.

[0081] Optionally, the method further includes:

[0082] in response to that the original data packet needs not to be relayed, sending local
data as a second data packet to the Fabric.

[0083] Optionally, the method further includes:

[0084] setting sending levels of the new data packet and the second data packet; and
[0085] sending the new data packet and the second data packet according to the sending
levels.

[0086] Optionally, the sending levels are set so that the sending level of the new data packet
is higher than the sending level of the second data packet; or

[0087] the sending levels are set so that the new data packet and the second data packet are
sent alternately.

[0088] Optionally, the method further includes:

[0089] in response to that the original data packet needs not to be relayed, stopping table
lookup and/or stopping splicing.

[0090] Optionally, the step of acquiring the new header based on the original index
specifically includes:

[0091] looking up an item that corresponds to the original index from the lookup table as
the new header and outputting the new header, wherein the lookup table includes a plurality
of items, and each item corresponds to a unique original index and includes a new header.
[0092] Optionally, the step of determining whether the original data packet needs to be
relayed based on the original control bit specifically includes:

[0093] determining whether the original data packet needs to be relayed according to a
value of the original control bit; if yes, setting an output value to 1; if not, setting the output
value to 0.

[0094] Optionally, the method further includes:

[0095] receiving a change request carrying a new control bit and a new index; and

[0096] changing the received header of the original data packet based on the change request.
[0097] Optionally, the step of responding to that the original data packet needs to be relayed
further includes:

[0098] sending the original data in the original data packet to a local storage unit.

[0099] According to a fifth aspect of the present disclosure, there is provided an electronic

device, including:



[0100] one or more processors; and

[0101] a storage unit for storing one or more programs, wherein the one or more programs,
upon execution by the one or more processors, cause the one or more processors to
implement the foregoing data transmission method.

[0102] According to a sixth aspect of the present disclosure, there is provided a computer-
readable storage medium storing a computer program, wherein the computer program, upon
execution by a processor, causes the processor to implement the foregoing data transmission
method.

[0103] In the data transmission circuit of the present disclosure, the storage of each data
packet in the storage unit in the core and the relay transmission of each data packet are
performed in parallel rather than firstly writing the data packet in and then reading the data
packet out. Thus, the power consumption of the data transmission circuit may be reduced.
Further, the time for the subsequent data receiver to wait for data may be greatly reduced
since storage and relay are performed in parallel. In addition, parameters required in the
entire data transmission process are contained in the header of the sent data packet and

analyzed by the local circuit, so that the micro-controlling unit is not occupied.

BRIEF DESCRIPTION OF THE DRAWINGS
[0104] FIG. 1 is a data transmission flowchart of broadcast data in a first existing
technology;
[0105] FIG. 2 is a data transmission flowchart of storing and relaying multi-cast data in a
second existing technology;
[0106] FIG. 3 is a structural schematic diagram of a data transmission circuit according to
a first embodiment of the present disclosure;
[0107] FIG. 4 is a flowchart of relay transmission of data according to a second embodiment
of the present disclosure;
[0108] FIG. 5 is a structural schematic diagram of a data transmission circuit according to
a third embodiment of the present disclosure;
[0109] FIG. 6 is astructural schematic diagram of a selecting sub-unit in a data transmission
circuit according to a fourth embodiment of the present disclosure;
[0110] FIG. 7 is a structural schematic diagram of a sending sub-unit in a data transmission
circuit according to a fifth embodiment of the present disclosure;



[0111] FIG. 8is a structural schematic diagram of a lookup table unit in a data transmission
circuit according to a sixth embodiment of the present disclosure;

[0112] FIG. 9 is a structural schematic diagram of a controlling unit in a data transmission
circuit according to a seventh embodiment of the present disclosure;

[0113] FIG. 10 is a structural schematic diagram of a data transmission circuit according to
an eighth embodiment of the present disclosure; and

[0114] FIG. 11 is a flowchart of a data transmission method according to a ninth

embodiment of the present disclosure.

DETAILED DESCRIPTION
[0115] To help those skilled in the art understand technical solutions of the present
disclosure better, the present disclosure is further described in detail below in combination
with accompanying drawings and specific embodiments.
[0116] In multi-core or many-core chips, different cores on the chip are connected with
each other via Fabric to transmit data, and each core includes a storage unit and a data
transmission circuit. An embodiment of the present disclosure provides a data transmission
circuit applied to the above multi-core or many-core chip.
[0117] As shown in FIG. 3, a first optional embodiment of the present disclosure relates to
a data transmission circuit TR. The data transmission circuit TR includes a receiving unit
Rx, a controlling unit Ctrl, a lookup table unit LUT and a selecting unit Sx. An input terminal
of the receiving unit Rx is for connecting to an output terminal of a data exchange apparatus
Fabric, and an output terminal of the receiving unit Rx is connected to an input terminal of
the controlling unit Ctrl, an input terminal of the lookup table unit LUT and a first input
terminal Inl of the selecting unit Sx respectively; and the output terminal of the receiving
unit Rx is also connected to an input terminal of a storage unit Memory in a core Core. A
control terminal of the controlling unit Ctrl is connected to a control terminal of the lookup
table unit LUT and a control terminal of the selecting unit Sx respectively, and an output
terminal of the lookup table unit LUT is connected to the first input terminal Inl of the
selecting unit Sx.
[0118] Specifically, the receiving unit Rx is configured to receive an original data packet
from the Fabric and send original data in the original data packet to the selecting unit Sx,
send an original control bit CO of a header of the original data packet to the controlling unit
Ctrl, and send an original index Index of the header of the original data packet to the lookup
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table unit LUT. The controlling unit Ctrl is configured to determine whether the original
data packet needs to be relayed based on the original control bit CO; if yes, the controlling
unit sends a relay control signal; if not, the controlling unit sends a non-relay control signal.
In response to that the original data packet needs to be relayed, that is, in response to
receiving the relay control signal, the controlling unit Ctrl is configured to control the first
input terminal In1 of the selecting unit Sx to be enabled; in this way, the selecting unit Sx
is configured to send a new data packet to the Fabric via the first input terminal Inl. The
new data packet includes the original data and a new header acquired by the lookup table
unit LUT based on the original index, and the new header includes a new control bit, a new
index and a target address.

[0119] Referring to FIG. 3 and FIG. 4, for example, the core Ci needs to send the original
data packet to a plurality of cores, such as the core Cr and the core Cn, wherein the core Cn
and the core Cy are both provided with the data transmission circuit as shown in FIG. 3.
[0120] Specifically, the data transmission process between the core Ci and the core Cr, is as
follows.

[0121] The core Ci; firstly sends the original data packet to the Fabric, and the receiving unit
Rx in the core Crm receives the original data packet from the Fabric and sends a control bit
in the original data packet to the controlling unit Ctrl and sends an index in the original data
packet to the lookup table unit LUT. The controlling unit Ctrl checks the control bit CO of
the header of the original data packet, and outputs a value C1 when determining that the
original data packet needs to be relayed; the lookup table unit LUT looks up a corresponding
new header from the lookup table based on the original index Index of the header of the
original data packet, that is, a new header corresponding to a next destination core Ch,
wherein the new header includes a new control bit (that is, whether data transmitted to the
core Cn needs to be further relayed), a new index (that is, an index of a next destination to
which the data transmitted to the core C is further relayed) and a target address (the target
address is the address of the core Cn). Then, the selecting unit Sx sends a new data packet
composed of the new header and the original data to the Fabric via the first input terminal
Inl of the selecting unit, and the Fabric sends the new data packet to the core Cp.

[0122] Further, the receiving unit Rx in the core Cy receives the new data packet from the
Fabric, the controlling unit Ctrl in the core C, checks the control bit in the header of the new
data packet. When determining that the new data packet needs not to be relayed according
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to the control bit, the data in the new data packet is stored in a storage unit Memory of the
core Cy, and the transmission of the new data packet is ended.

[0123] In the data transmission circuit of the embodiment, it is not required to firstly store
the data packet in the storage unit in the core and then read the data packet out, thereby
reducing the power consumption of the transmission circuit. In addition, the storage of each
data packet in the storage unit Memory in the core and the relay transmission of each data
packet are performed in parallel rather than firstly writing the data packet in and then reading
the data packet out, thereby greatly reducing the time that the subsequent data receiver waits
for the data. In addition, parameters required in the entire data transmission process are
contained in the header of the sent data packet and analyzed by the local circuit, so that the
micro-controlling unit is not occupied.

[0124] It should be noted that each unit structure of the data transmission circuit in the
embodiment may be implemented in the form of a hardware circuit. For example, the
receiving unit Rx may be of a receiver structure, the controlling unit Ctrl may be of a
comparator structure that determines whether the data packet needs to be relayed according
to the control bit, and the selecting unit Sx may be a selector that determines whether to
output the corresponding data packet to the Fabric according to the control bit. Certainly, in
addition to the above form of hardware, each unit structure of the transmission circuit in the
embodiment may also be implemented in the form of software, as long as functions
corresponding to each unit can be implemented.

[0125] The data transmission circuit TR according to a second optional embodiment of the
present disclosure may further include a splicing unit Merge, as shown in FIG. 5.

[0126] An input terminal of the splicing unit Merge is connected to the output terminal of
the lookup table unit LUT and the output terminal of the receiving unit Rx respectively, an
output terminal of the splicing unit Merge is connected to the first input terminal Inl of the
selecting unit Sx, and a control terminal of the splicing unit Merge is connected to the control
terminal of the controlling unit Ctrl. The splicing unit Merge is configured to form a new
data packet by packing the original data and the new header acquired by the lookup table
unit LUT from the lookup table based on the original index, and send the new data packet
to the selecting unit Sx.

[0127] It may be understood that, since the splicing unit Merge is added, the output terminal
of the receiving unit Rx is connected to the first input terminal In1 of the selecting unit Sx
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via the splicing unit Merge; the output terminal of the lookup table unit LUT is connected
to the first input terminal Inl of the selecting unit Sx via the splicing unit Merge.

[0128] It should be noted that a specific structure of the splicing unit Merge is not limited
herein. For example, the splicing unit Merge may be a simple splicing circuit that splices
pure data and the new header acquired from the lookup table unit LUT together.

[0129] It may be understood that the following relevant descriptions of the second optional
embodiment are also applicable to the foregoing first optional embodiment without the
splicing unit Merge, except that a position where the original data and the new header are
packed is changed. In the first optional embodiment, packing and splicing are performed in
the selecting unit Sx; and in the second optional embodiment, packing and splicing are
performed in the splicing unit Merge. Those skilled in the art may understand that other
descriptions are applicable to both optional embodiments.

[0130] As shown in FIG. 5, the selecting unit Sx further includes a second input terminal
In0. The second input terminal In0 is connected to the output terminal of the storage unit
Memory, reads from the storage unit Memory data in the core, i.e., a second data packet
stored in the core, and sends the second data packet to the Fabric. The data in the core may
be a packed data packet. At this time, in response to that the original data packet needs not
to be relayed, the controlling unit Ctrl is further configured to control the second input
terminal InO of the selecting unit Sx to be enabled; in this way, the selecting unit Sx may
directly send the second data packet to the Fabric.

[0131] Optionally, the controlling unit Ctrl may only connect the second input terminal and
the storage unit when the second input terminal InO of the selecting unit Sx is enabled.
However, the selecting unit may choose not to output, and of course, it may also send signals
such as an ending relay transmission signal.

[0132] Further, when the core in which the data transmission circuit is located is used as
the source core (i.e., the data sending core), the controlling unit sends a control signal to the
control terminal of the selecting unit, and controls the second input terminal of the selecting
unit to be enabled; and further, the data stored in the storage unit is sent to the Fabric via the
second input terminal of the selecting unit, and is sent to the target core by the Fabric.
[0133] It should be noted that a specific implementation structure in which the first input
terminal In1 and the second input terminal InO of the selecting unit Sx are connected to the

output terminal of the splicing unit Merge and the output terminal of the storage unit
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Memory is not limited herein. Those skilled in the art may design a circuit structure
satisfying such connection manner according to actual requirements.
[0134] Asshown in FIG. 3 and FIG. 5, the selecting unit Sx includes a selecting sub-unit S
and a sending sub-unit Tx; an input terminal of the sending sub-unit Tx is connected to an
output terminal of the selecting sub-unit S; and an output terminal of the sending sub-unit
Tx is connected to the Fabric. In this way, the sending sub-unit Tx may send the data packet
output by the selecting sub-unit S to the Fabric.
[0135] Specifically, as shown in FIG. 6, the selecting sub-unit S includes a first selection
transistor T1 and a second selection transistor T2. A control electrode of the first selection
transistor T1 is connected to the control terminal of the controlling unit Ctrl, a first electrode
of the first selection transistor T1 is connected to the output terminal of the splicing unit
Merge, and a second electrode of the first selection transistor T1 is connected to the input
terminal of the sending sub-unit Tx. A control electrode of the second selection transistor
T2 is connected to the control terminal of the controlling unit Ctrl, a first electrode of the
second selection transistor T2 is connected to the output terminal of the storage unit Memory,
and a second electrode of the second selection transistor T2 is connected to the input
terminal of the sending sub-unit Tx. Further, one of the first selection transistor T1 and the
second selection transistor T2 is an N-type transistor, and the other is a P-type transistor.
[0136] It should be noted that, for the first selection transistor T1 and the second selection
transistor T2, the control electrodes are gate electrodes, the first electrodes may be source
electrodes, and the second electrodes may be drain electrodes; or the first electrodes may be
drain electrodes, and the second electrodes may be source electrodes. In addition, when the
first selection transistor T1 is the N-type transistor (which is turned on when the control
electrode thereof receives a high-level signal), the second selection transistor is the P-type
transistor (which is turned on when the control electrode thereof receives a low-level signal),
and vice versa.
[0137] As shown in FIG. 7, the sending sub-unit Tx includes a controlling sub-unit Tx_1
and a level setting sub-unit Tx_2 connected to the controlling sub-unit Tx_1. The level
setting sub-unit Tx_2 is configured to set sending levels of the new data packet and the data
packet in the core (i.e., the second data packet). The controlling sub-unit Tx_1 is configured
to send the new data packet and the data packet in the core according to the sending levels.
[0138] It should be noted that a specific rule for the sending level is not limited. For example,
the new data packet may be processed with priority; or sending priority may be equally
14



distributed, that is, the new data packet and the second data packet are sent alternately. The
specific rule for the sending level may be determined according to actual requirements.
[0139] In the data transmission circuit of the embodiment, level setting is performed on the
data sent by the sending sub-unit Tx to effectively ensure that important data is transmitted
with priority, thereby effectively ensuring the data transmission efficiency.

[0140] As shown in FIG. 8, the lookup table unit LUT includes a lookup sub-unit LUT _1
and a storage sub-unit LUT_2 connected to the lookup sub-unit LUT_1. The storage sub-
unit LUT_2 is configured to pre-store a lookup table. The lookup table includes a plurality
of items, and each item corresponds to a unique original index and includes a new header.
The lookup sub-unit LUT _1 is configured to lookup an item that corresponds to the original
index from the lookup table as a new header based on the original index.

[0141] Specifically, for example, the storage sub-unit LUT_2 stores a plurality of items,

and each item is a complete header, as shown in the following table.

LUT

Index 9»

New Header

[0142] Index is an index that uniquely corresponds to an item in the LUT. The item to which
the Index points is a new header NewHeader of the new data packet that will be spliced with
the original data in the splicing unit Merge and sent out.

[0143] The content of the item in the LUT is also the content of the new header NewHeader

as follows:

CO | Index Addr_dest

[0144] In the above table, CO is a new control bit that determines whether the new data
packet needs to be further relayed, Index is an index of the LUT, and Addr_dest is a
destination address of the new data packet, which may be a target core address, or a target
core address and a target storage address.

[0145] Preferably, to effectively save the power consumption of the transmission circuit,
when receiving a non-relay signal, that is, in response to that the original data packet needs
not to be relayed, the lookup table unit LUT and the splicing unit Merge are shut off. That
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is, a table lookup function and a merging and packing function are stopped. The shut-off of
the lookup table unit LUT and the splicing unit Merge effectively saves the power
consumption.
[0146] Asshown in FIG. 5and FIG. 9, the controlling unit Ctrl includes a determining sub-
unit Ctrl_1 and a transmitting sub-unit Ctrl_2. The determining sub-unit Ctrl_1 is configured
to determine whether the original data packet needs to be relayed according to a value of
the original control bit; if yes, an output value C1 of the determining sub-unit Ctrl_1 is set
to a first value, for example, 1; if not, the output value C1 of the determining sub-unit Ctrl_1
is set to a second value different from the first value, for example, 0. The transmitting sub-
unit Ctrl_2 is configured to transmit the output value C1 of the determining sub-unit Ctrl_1
to the lookup table unit LUT and the splicing unit Merge respectively.
[0147] As shown in FIG. 10, the data transmission circuit TR further includes a changing
unit Gx connected to the receiving unit Rx. The receiving unit Rx is further configured to
receive a change request carrying a new control bit and a new index. The changing unit Gx
is configured to change the header of the original data packet received by the receiving unit
based on the change request. For example, a local MCU or host may perform change
according to different tasks, so as to transmit data in different task states.
[0148] AsshowninFIG. 3and FIG. 5, a third optional embodiment of the present disclosure
provides a processing core Core including a storage unit Memory and a data transmission
circuit. The data transmission circuit is the foregoing data transmission circuit TR with a
specific structure for which reference may be made to the above relevant descriptions, which
will not be repeated herein. The output terminal of the receiving unit Rx is connected to the
input terminal of the storage unit Memory, and the second input terminal In0 of the selecting
unit Sx is connected to the output terminal of the storage unit Memory.
[0149] The processing core of the embodiment has the foregoing data transmission circuit,
and it is not required to firstly store the data packet in the storage unit in the core and then
read the data packet out, thereby reducing the power consumption of the transmission circuit.
In addition, the storage of each data packet in the storage unit Memory in the core and the
relay transmission of each data packet are performed in parallel rather than firstly writing
the data packet in and then reading the data packet out, thereby greatly reducing the time
that the subsequent data receiver waits for the data. In addition, parameters required in the
entire data transmission process are contained in the header of the sent data packet and
analyzed by the local circuit, so that the micro-controlling unit is not occupied.
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[0150] A fourth optional embodiment of the present disclosure provides a chip with a multi-
core structure. The chip with the multi-core structure includes a plurality of cores and Fabric
connecting the processing cores with each other. At least one processing core includes the
foregoing data transmission circuit with the specific structure for which reference may be
made to the above relevant descriptions, which will not be repeated herein; or, at least one
processing core is the foregoing processing core.
[0151] The chip with the multi-core structure of the embodiment has the foregoing data
transmission circuit or processing core, and it is not required to firstly store the data packet
in the storage unit in the core and then read the data packet out, thereby reducing the power
consumption of the transmission circuit. In addition, the storage of each data packet in the
storage unit Memory in the core and the relay transmission of each data packet are
performed in parallel rather than firstly writing the data packet in and then reading the data
packet out, thereby greatly reducing the time that the subsequent data receiver waits for the
data. In addition, parameters required in the entire data transmission process are contained
in the header of the sent data packet and analyzed by the local circuit, so that the micro-
controlling unit is not occupied.
[0152] Asshown in FIG. 11, a fifth optional embodiment of the present disclosure provides
a data transmission method S100. The data transmission method S100 may adopt the
structure of the foregoing data transmission circuit, for which reference may be specifically
made to the above relevant descriptions that will not be repeated herein. Specifically, the
data transmission method S100 may include the following steps.
[0153] In S110, an original data packet in Fabric is received, wherein a header of the
original data packet carries an original control bit and an original index.
[0154] In S120, whether the original data packet needs to be relayed is determined based
on the original control bit.
[0155] In S130, in response to that the original data packet needs to be relayed, a new data
packet is sent to the Fabric, wherein the new data packet includes original data and a new
header acquired based on the original index.
[0156] In the data transmission method of the embodiment, it is not required to firstly store
the data packet in the storage unit in the core and then read the data packet out, thereby
reducing the power consumption of the transmission circuit. In addition, the storage of each
data packet in the storage unit Memory in the core and the relay transmission of each data
packet are performed in parallel rather than firstly writing the data packet in and then reading
17



the data packet out, thereby greatly reducing the time that the subsequent data receiver waits
for the data. In addition, parameters required in the entire data transmission process are
contained in the header of the sent data packet and analyzed by the local circuit, so that the
micro-controlling unit is not occupied.
[0157] Specifically, the step of sending the new data packet to the Fabric includes:
[0158] acquiring a new header from a preset lookup table based on the original index,
forming a new data packet by packing the new header and the original data, and then sending
the new data packet to the Fabric.
[0159] Specifically, as shown in FIG. 11, the data transmission method S100 further
includes the following step.
[0160] In S140, in response to that the original data packet needs not to be relayed, local
data as a second data packet is sent to the Fabric.
[0161] To transmit the data efficiently, the data transmission method further includes the
following step.
[0162] After sending levels of the new packet and the second data packet are set, the new
packet and the second data packet are sent according to the sending levels. For example, the
sending levels are set so that the sending level of the new data packet is higher than the
sending level of the second data packet, or the new packet and the second data packet are
sent alternately.
[0163] To reduce the power consumption, the data transmission method S100 further
includes:
[0164] in response to that the original data packet needs not to be relayed, stopping table
lookup and/or splicing.
[0165] Optionally, step S120 specifically includes:
[0166] determining whether the original data packet needs to be relayed according to a
value of the original control bit; if yes, setting an output value to 1; if not, setting the output
value to 0.
[0167] Optionally, the data transmission method further includes:
[0168] receiving a change request carrying a new control bit and a new index; and
[0169] changing the received header of the original data packet based on the change request.
[0170] A sixth optional embodiment of the present disclosure provides an electronic device,
including:
[0171] one or more processors; and
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[0172] a storage unit configured to store one or more programs, wherein the one or more
programs, when executed by the one or more processors, cause the one or more processors
to implement the foregoing data transmission method.
[0173] The electronic device of the embodiment stores the program in the storage unit
thereof, and the program, when executed by the processor, causes the processor to
implement the foregoing data transmission method. It is not required to firstly store the data
packet in the storage unit in the core and then read the data packet out, thereby reducing the
power consumption of the transmission circuit. In addition, the storage of each data packet
in the storage unit Memory in the core and the relay transmission of each data packet are
performed in parallel rather than firstly writing the data packet in and then reading the data
packet out, thereby greatly reducing the time that the subsequent data receiver waits for the
data. In addition, parameters required in the entire data transmission process are contained
in the header of the sent data packet and analyzed by the local circuit, so that the micro-
controlling unit is not occupied.
[0174] A seventh optional embodiment of the present disclosure provides a computer-
readable storage medium storing a computer program. The computer program, when
executed by a processor, causes the processor to implement the foregoing data transmission
method, for which reference may be specifically made to the above relevant descriptions.
[0175] The computer-readable storage medium may be included in an apparatus, device and
system of the present disclosure, or may be provided independently.
[0176] The computer-readable storage medium may be any tangible medium that contains
or stores a program, and may be an electronic, magnetic, optical, electromagnetic, infrared
or semi-conductor system, apparatus or device. More specific examples of the computer-
readable storage medium include but not limited to, an electrical connection having one or
more wires, a portable computer diskette, a hard disk, an optical fiber, a random-access
memory (RAM), a read-only memory (ROM), an erasable programmable read-only
memory (EPROM or flash memory), a portable compact disc read-only memory (CD-
ROM), an optical storage device, a magnetic storage device, or any suitable combination of
the foregoing.
[0177] The computer-readable storage medium may further include a data signal with a
computer-readable program code embodied therein propagated in a baseband or as part of a
carrier wave. Specific examples of the propagated data signal include but not limited to,
electromagnetic signals, optical signals or any suitable combination of the foregoing.
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[0178] It may be understood that the above embodiments are merely illustrative
embodiments used for describing principles of the present disclosure but not intended to
limit the present disclosure. Those of ordinary skill in the art may make various
modifications and improvements without departing from the spirit and essence of the present
disclosure, and these modifications and improvements shall also be encompassed in the

scope of protection of the present disclosure.
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CLAIMS

1. A data transmission circuit, comprising a receiving unit, a controlling unit, a lookup
table unit and a selecting unit, wherein

an input terminal of the receiving unit is for connecting to an output terminal of a data
exchange apparatus Fabric, and an output terminal of the receiving unit is connected to an
input terminal of the controlling unit, an input terminal of the lookup table unit and a first
input terminal of the selecting unit respectively;

a control terminal of the controlling unit is connected to a control terminal of the lookup
table unit and a control terminal of the selecting unit respectively;

an output terminal of the lookup table unit is connected to the first input terminal of
the selecting unit;

the receiving unit is for receiving an original data packet from the Fabric, sending an
original control bit of a header of the original data packet to the controlling unit, and sending
an original index of the header of the original data packet to the lookup table unit;

the controlling unit is for determining whether the original data packet needs to be
relayed based on the original control bit; and

in response to that the original data packet needs to be relayed, the controlling unit
controls the first input terminal of the selecting unit to be enabled; and the selecting unit
sends a new data packet to the Fabric via the first input terminal, wherein the new data
packet comprises original data and a new header acquired by the lookup table unit based on

the original index.

2. The data transmission circuit according to claim 1, wherein sending by the selecting
unit the new data packet to the Fabric via the first input terminal comprises:

the lookup table unit acquires the new header based on the original index and sends the
new header to the selecting unit; and

the selecting unit sends the new data packet to the Fabric via the first input terminal.

3. The data transmission circuit according to claim 1 or 2, further comprising a splicing
unit, wherein
an input terminal of the splicing unit is connected to the output terminal of the lookup
table unit and the output terminal of the receiving unit respectively, an output terminal of
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the splicing unit is connected to the first input terminal of the selecting unit, and a control
terminal of the splicing unit is connected to the control terminal of the controlling unit; and
sending by the selecting unit the new data packet to the Fabric via the first input terminal
comprises:

the lookup table unit acquires the new header based on the original index and sends the
new header to the splicing unit;

the splicing unit forms the new data packet by packing the new header and the original
data and sends the new data packet to the selecting unit; and

the selecting unit sends the new data packet to the Fabric via the first input terminal.

4. The data transmission circuit according to any one of claims 1 to 3, wherein the
selecting unit further comprises a second input terminal for connecting to a storage unit;

in response to that the original data packet needs not to be relayed, the controlling unit
further controls the second input terminal of the selecting unit to be enabled; and

the selecting unit sends local data that is stored in the storage unit as a second data
packet to the Fabric via the second input terminal.

5. The data transmission circuit according to any one of claims 1 to 4, wherein the
selecting unit comprises a selecting sub-unit and a sending sub-unit;

an input terminal of the sending sub-unit is connected to an output terminal of the
selecting sub-unit;

an output terminal of the sending sub-unit is connected to the Fabric; and

the sending sub-unit is for sending data packet output by the selecting sub-unit to the
Fabric.

6. The data transmission circuit according to claim 5, wherein the sending sub-unit
comprises a controlling sub-unit and a level setting sub-unit connected to the controlling
sub-unit;

the level setting sub-unit is for setting sending levels of the new data packet and the
second data packet; and

the controlling sub-unit is for sending the new data packet and the second data packet
according to the sending levels.
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7. The data transmission circuit according to any one of claims 1 to 6, wherein:
in response to that the original data packet needs not to be relayed, the lookup table

unit and/or the splicing unit are shut off.

8. The data transmission circuit according to any one of claims 1 to 7, wherein the
lookup table unit comprises a lookup sub-unit and a storage sub-unit connected to the lookup
sub-unit;

the storage sub-unit is for pre-storing a lookup table, the lookup table comprising a
plurality of items, and each item corresponding to a unique original index and comprising a
new header;

and acquiring by the lookup table unit the new header based on the original index
comprises:

the lookup sub-unit looks up an item that corresponds to the original index from the

lookup table as the new header and output the new header.

9. The data transmission circuit according to any one of claims 1 to 8, wherein the
controlling unit comprises a determining sub-unit and a transmitting sub-unit;

the determining sub-unit is for determining whether the original data packet needs to
be relayed according to a value of the original control bit; if yes, an output value of the
determining sub-unit is set to 1; if not, the output value of the determining sub-unit is set to
0; and

the transmitting sub-unit is for transmitting the output value of the determining sub-
unit to the lookup table unit and the selecting unit respectively; or the transmitting sub-unit
is for transmitting the output value of the determining sub-unit to the lookup table unit, the

selecting unit and the splicing unit respectively.

10. The data transmission circuit according to any one of claims 1 to 9, further
comprising a changing unit connected to the receiving unit, wherein

the receiving unit is further for receiving a change request carrying a new control bit
and a new index; and

the changing unit is for changing the header of the original data packet received by the

receiving unit based on the change request.
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11. The data transmission circuit according to any one of claims 4 to 10, wherein:
the output terminal of the receiving unit is for connecting to the storage unit, and for

sending the original data in the original data packet to the storage unit.

12. A processing core, comprising a storage unit and the data transmission circuit
according to any one of claims 1 to 11; wherein

the output terminal of the receiving unit is connected to an input terminal of the storage
unit, and the second input terminal of the selecting unit is connected to an output terminal

of the storage unit.

13. A chip with a multi-core structure, comprising a plurality of processing cores and
Fabric connecting the processing cores with each other, wherein at least one of the
processing cores comprises the data transmission circuit according to any one of claims 1 to

11, or at least one of the processing cores is the processing core according to claim 12.

14. A data transmission method, comprising:

receiving an original data packet in Fabric, wherein a header of the original data packet
carries an original control bit and an original index;

determining whether the original data packet needs to be relayed based on the original
control bit; and

in response to that the original data packet needs to be relayed, sending a new data
packet to the Fabric, wherein the new data packet comprises original data and a new header

acquired based on the original index.

15. An electronic device, comprising:

one or more processors; and

a storage unit for storing one or more programs, wherein the one or more programs,
upon execution by the one or more processors, cause the one or more processors to

implement the data transmission method according to claim 14.

16. A computer-readable storage medium storing a computer program, wherein
the computer program, upon execution by a processor, causes the processor to
implement the data transmission method according to claim 14.
24



