METHOD FOR STORING AND READING CACHED DATA AND DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to Chinese Application No. 202310193368.3 filed
on February 28, 2023 and entitled "METHOD AND APPARATUS FOR STORING AND
READING CACHED DATA, DEVICE, AND MEDIUM", all of which is incorporated herein

by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of data processing, and specifically to a

method and apparatus for reading cached data and a device.

BACKGROUND

[0003] At present, computing devices generally use multi-threaded processors to improve data
processing capabilities and achieve data input and output of large data traffic by concurrent
execution of computing tasks. However, memories currently used by the multi-threaded
processors still have conventional data caching architectures, which read and write data in whole
frames and allocate data based on a single cache space. When cached data are read and written
under the foregoing data caching architecture, if a plurality of threads concurrently perform read
and write tasks of cached data, the read and write tasks corresponding to some threads need to
queue up, which increases data read and write time overhead and reduces effective utilization of

a processor.

SUMMARY

[0004] To solve the foregoing technical problems, embodiments of the present disclosure

provide a method and apparatus for storing and reading cached data, a device, and a medium.

[0005] In a first aspect, an embodiment of the present disclosure provides a method for storing

and reading cached data, the method is applied to a computing device, the computing device



includes a buffer storage area, the buffer storage area includes at least two storage blocks, and
each of the storage blocks has an independent address bus and data bus and a plurality of storage

particles; and the method includes:

in response to receiving to-be-cached data, segmenting the to-be-cached data

sequentially into at least two pieces of first fragmented data;

writing the first fragmented data sequentially into first storage particles of the at least
two storage blocks in a time division multiplexing manner, and ensuring that the first fragmented

data written into the respective first storage particles are different from each other; and

saving a correspondence between first identifiers of the to-be-cached data and addresses

of the first storage particles to a resource management table.

[0006] Optionally, a number of the to-be-cached data is a plurality of groups, and the number
of the groups of the to-be-cached data is less than or equal to that of the storage blocks;

the segmenting the to-be-cached data sequentially into at least two pieces of first
fragmented data includes: segmenting each group of the to-be-cached data sequentially into at

least two pieces of first fragmented data; and

the writing the first fragmented data sequentially into first storage particles of the at

least two storage blocks in a time division multiplexing manner includes:

writing the first fragmented data corresponding to each group of the to-be-cached data
simultaneously into the first storage particles of the at least two storage blocks in a time division
multiplexing manner, where the storage blocks corresponding to the respective first fragmented

data being written at the same time are different from each other.

[0007] Optionally, the first fragmented data corresponding to each group of the to-be-cached
data are simultaneously written in a round robin fashion into the first storage particles of the at
least two storage blocks in a time division multiplexing manner, until all the first fragmented

data are written into the buffer storage area.
[0008] Optionally, a storage capacity of storage particles in each storage block is the same; and

the segmenting the to-be-cached data sequentially into at least two pieces of first

fragmented data includes: segmenting the to-be-cached data sequentially into the at least two



pieces of first fragmented data according to the storage capacity of storage particles.

[0009] Optionally, the method further includes: in response to obtaining a buffered data
read-out instruction, extracting a second identifier from the buffered data read-out instruction,
the second identifier being an identifier of to-be-output data, where a sum of groups of the
to-be-output data and the to-be-buffered data is less than or equal to the number of the storage

blocks;

querying a resource management table according to the second identifier to sequentially
obtain addresses of at least two second storage particles associated with the to-be-output data, the

second storage particles being distributed in the at least two storage blocks;

when writing the first fragmented data sequentially into first storage particles of the at

least two storage blocks in a time division multiplexing manner, the method further includes:

reading out second fragmented data from the at least two storage blocks according to the
addresses of the second storage particles in a time division multiplexing manner, where the
storage block corresponding to each first fragmented data being written and the storage block
corresponding to each second fragmented data being read out at the same time are different from

each other; and

splicing the second fragmented data that are read out until the to-be-output data are

obtained.

[0010] In a second aspect, an embodiment of the present disclosure provides a method for
storing and reading cached data, the method is applied to a computing device, the computing
device includes a buffer storage area, the buffer storage area includes at least two storage blocks,
each of the storage blocks has a plurality of storage particles and an independent system bus; and

the method includes:

in response to obtaining a buffered data read-out instruction, extracting a second
identifier from the buffered data read-out instruction, the second identifier being an identifier of

to-be-output data;

querying a resource management table according to the second identifier to sequentially
obtain addresses of at least two second storage particles associated with the to-be-output data, the

second storage particles being distributed in the at least two storage blocks;



reading out second fragmented data from the storage particles of the at least two storage
blocks according to the addresses of the second storage particles in a time division multiplexing

manner; and
splicing the second fragmented data until the to-be-output data are obtained.

[0011] Optionally, a number of data buffer read-out instructions is at least two, and the number

of the buffered data read-out instructions is less than or equal to that of the storage blocks;

the extracting a second identifier from the buffered data read-out instruction includes:

extracting a second identifier from each of the buffered data read-out instructions;

the reading out second fragmented data from the storage particles of the at least two
storage blocks according to the addresses of the second storage particles in a time division

multiplexing manner includes:

for the addresses of the second storage particles, reading out the second fragmented data
from storage addresses of the at least two storage blocks in a time division multiplexing manner
according to the addresses of the second storage particles, where the storage blocks
corresponding to the respective second fragmented data being read at the same time are different

from each other; and

the splicing the second fragmented data until the to-be-output data are obtained

includes:

splicing the second fragmented data corresponding to each second identifier

respectively until all the to-be-output data are obtained.

[0012] In a third aspect, an embodiment of the present disclosure provides an apparatus for
storing and reading cached data, the apparatus is applied to a computing device, the computing
device includes a buffer storage area, the buffer storage area includes at least two storage blocks,
and each of the storage blocks has an independent address bus and data bus and a plurality of

storage particles; and the apparatus includes:

a data segmentation unit, configured to, in response to receiving to-be-cached data,

segment the to-be-cached data sequentially into at least two pieces of first fragmented data;

a data write unit, configured to write the first fragmented data sequentially into first



storage particles of the at least two storage blocks in a time division multiplexing manner, and to
ensure that the first fragmented data written into the respective first storage particles are different

from each other; and

a correspondence saving unit, configured to save a correspondence between first
identifiers of the to-be-cached data and addresses of the first storage particles to a resource

management table.

[0013] Optionally, a number of the to-be-cached data is a plurality of groups, and the number

of the groups of the to-be-cached data is less than or equal to that of the storage blocks; and

the data write unit writes the first fragmented data corresponding to each group of the
to-be-cached data simultaneously into the first storage particles of the at least two storage blocks
in a time division multiplexing manner, where the storage blocks corresponding to the respective

first fragmented data being written at the same time are different from each other.

[0014] Optionally, the data write unit writes the first fragmented data corresponding to each
group of the to-be-cached data simultaneously in a round robin fashion into the first storage
particles of the at least two storage blocks in a time division multiplexing manner, until all the

first fragmented data are written into the buffer storage area.
[0015] Optionally, a storage capacity of storage particles in each storage block is the same; and

the data segmentation unit segments the to-be-cached data sequentially into the at least

two pieces of first fragmented data according to the storage capacity of storage particles.

[0016] Optionally, the foregoing apparatus further includes: an identifier extraction unit,
configured to, in response to obtaining a buffered data read-out instruction, extract a second
identifier from the buffered data read-out instruction, the second identifier being an identifier of
to-be-output data, where a sum of groups of the to-be-output data the and the to-be-buffered data

is less than or equal to the number of the storage blocks;

a relationship query unit, configured to query the resource management table according
to the second identifier to sequentially obtain addresses of at least two second storage particles
associated with the to-be-output data, the second storage particles being distributed in the at least

two storage blocks;

a data read-out unit, configured to read out second fragmented data from the at least two



storage blocks according to the addresses of the second storage particles in a time division
multiplexing manner when the data write unit writes the first fragmented data sequentially into
the first storage particles of the at least two storage blocks in a time division multiplexing
manner, where the storage block corresponding to each first fragmented data being written and
the storage block corresponding to each second fragmented data being read out at the same time

are different from each other; and

a data splicing unit, configured to splice the second fragmented data that are read out

until the to-be-output data are obtained.

[0017] In a fourth aspect, an embodiment of the present disclosure provides an apparatus for
storing and reading cached data, the apparatus is applied to a computing device, the computing
device includes a buffer storage area, the buffer storage area includes at least two storage blocks,
each of the storage blocks has a plurality of storage particles and an independent system bus; and

the apparatus includes:

an identifier extraction unit, configured to, in response to obtaining a buffered data
read-out instruction, extract a second identifier from the buffered data read-out instruction, the

second identifier being an identifier of to-be-output data;

a relationship query unit, configured to query the resource management table according
to the second identifier to sequentially obtain addresses of at least two second storage particles
associated with the to-be-output data, the second storage particles being distributed in the at least

two storage blocks;

a data read-out unit, configured to read out second fragmented data from the storage
particles of the at least two storage blocks according to the addresses of the second storage

particles in a time division multiplexing manner; and

a data splicing unit, configured to splice the second fragmented data until the

to-be-output data are obtained.

[0018] Optionally, a number of data buffer read-out instructions is at least two, and the number

of the buffered data read-out instructions is less than or equal to that of the storage blocks;

for the addresses of the second storage particles, the data read-out unit reads out the

second fragmented data from storage addresses of the at least two storage blocks in a time



division multiplexing manner according to the addresses of the second storage particles, where
the storage blocks corresponding to the respective second fragmented data being read at the same

time are different from each other; and

the data splicing unit splices the second fragmented data corresponding to each second

identifier respectively until all the to-be-output data are obtained.

[0019] In a fifth aspect, an embodiment of the present disclosure provides a computing device,
including a processor, a volatile memory, and a non-volatile memory, where the volatile memory
includes at least two storage blocks, each of the storage blocks has an independent system bus
and a plurality of storage particles, and the non-volatile memory is used for storing a computer
program; and when the computer program is loaded by the processor, the processor is enabled to

execute the foregoing method for storing and reading cached data.

[0020] In a sixth aspect, an embodiment of the present disclosure provides a computer-readable
storage medium, the storage medium stores a computer program, and when the computer
program is executed by a processor, the processor is enabled to implement the foregoing method

for storing and reading cached data.

[0021] Compared to existing technologies, the technical solutions provided in the embodiments

of the present disclosure have the following advantages:

[0022] According to the solutions provided in the embodiments of the present disclosure, the
computing device writes first fragmented data of to-be-cached data into storage particles of at
least two storage blocks in a time division multiplexing manner, or reads out second fragmented
data from storage particles of at least two storage blocks, and splices the second fragmented data
that are read out into to-be-output data. The fragmented data are stored and read in the time
division multiplexing manner, and the fragmented data corresponding to a complete data are
stored in different storage blocks, so a plurality of data can be stored and read in a complete data
storage and read process, thereby reducing read and write time overhead during the execution of

a large number of buffered data storage and read tasks.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings here, which are incorporated into the specification and



constitute a part of the specification, illustrate embodiments that conform to the present
disclosure and are used together with the specification to explain the principles of the present

disclosure.

[0024] In order to explain the technical solutions in the embodiments of the present disclosure
or in the related art more clearly, the accompanying drawings required in the description of the
embodiments or the related art will be briefly introduced below. It is obvious that for those of
ordinary skill in the art, other drawings can be derived based on the accompanying

drawings without any creative effort.

[0025] FIG. 1 is a schematic diagram of an architecture of a cache storage area provided in an

embodiment of the present disclosure;

[0026] FIG. 2 is a flowchart of a method for storing and reading cached data provided in an

embodiment of the present disclosure;

[0027] FIG. 3 is a schematic diagram of a storage process of cached data in some cases

according to an embodiment of the present disclosure;

[0028] FIG. 4 is a schematic diagram of distribution of first fragmented data obtained based on
the storage process in FIG. 3;

[0029] FIG. 5 is a flowchart of another method for storing and reading cached data provided in

an embodiment of the present disclosure;

[0030] FIG. 6 is a schematic diagram of a storage process of cached data in other cases

according to an embodiment of the present disclosure;

[0031] FIG. 7 is a schematic diagram of distribution of first fragmented data obtained based on
the storage process in FIG. 6;

[0032] FIG. 8 is a flowchart of a method for storing and reading data provided in some further

embodiments of the present disclosure;

[0033] FIG. 9 is a schematic diagram of a read-out process of cached data in some cases

according to an embodiment of the present disclosure;

[0034] FIG. 10 is a schematic diagram of a read-out process of cached data in other cases

according to an embodiment of the present disclosure;



[0035] FIG. 11 is a flowchart of a method for storing and reading data provided in some further

embodiments of the present disclosure;

[0036] FIG. 12 is a schematic diagram of a buffered data storage and read process provided in

some embodiments of the present disclosure;

[0037] FIG. 13 is a schematic diagram of a structure of an apparatus for storing and reading

cached data provided in an embodiment of the present disclosure;

[0038] FIG. 14 is a schematic diagram of a structure of an apparatus for storing and reading

cached data provided in an embodiment of the present disclosure; and

[0039] FIG. 15 is a schematic diagram of a structure of a computing device provided in an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0040] Embodiments of the present disclosure will be described in more detail below with
reference to the accompanying drawings. Although some embodiments of the present disclosure
are shown in the accompanying drawings, it should be appreciated that the present disclosure
may be implemented in various forms and should not be construed as being limited to the
embodiments described here, and these embodiments are provided in a round robin fashion for
more thorough and complete understanding of the present disclosure. It should be understood
that the drawings and embodiments of the present disclosure are merely illustrative, but are not

intended to limit the scope of the present disclosure.

[0041] The term "include" used here and variations thereof are open-ended inclusion, namely,
"include but not limited to". The term "based on" is "based at least in part on". The term "one
embodiment" represents "at least one embodiment"; the term "another embodiment" represents
"at least one other embodiment"; and the term "some embodiments" represents "at least some
embodiments". Relevant definitions of other terms will be provided in the following description.
It should be noted that the concepts such as "first" and "second" mentioned in the present
disclosure are only used to distinguish different apparatuses, modules or units, and are not
intended to limit the order or interdependence of the functions performed by these apparatuses,

modules or units.



[0042] It should be noted that the modifications of "one" and "a plurality of" mentioned in the
present disclosure are illustrative rather than restrictive, and those skilled in the art should
understand that unless otherwise explicitly stated in the context, "one" and "a plurality of" should

be understood as "one or more".

[0043] Embodiments of the present disclosure provide a method for storing and reading
buffered data, which is applied to a computing device and achieves concurrent read and write of
buffered data by changing a storage and read strategy for buffered data, thereby improving read

and write speed of cached data in the computing device.

[0044] Because the method for storing and reading buffered data, provided in the embodiments
of the present disclosure, needs to be performed in a buffer storage area with a specific
architecture, before the method for storing and reading buffered data is explained, the

architecture of the specific buffer storage area is analyzed first.

[0045] The buffer storage area provided in the embodiments of the present disclosure has at
least two storage blocks. The foregoing at least two storage blocks are storage blocks capable of
achieving independent control on data storage and read, that is, the foregoing storage blocks are
storage blocks with independent address buses and data buses. In a process of storing and
reading cached data, each storage block can concurrently store and read cached data through the

corresponding address bus and data bus at a time.

[0046] FIG. 1 is a schematic diagram of an architecture of a cache storage area provided in an
embodiment of the present disclosure. As shown in FIG. 1, in a specific embodiment, the cache
storage area includes 4 storage blocks (the 4 storage blocks are numbered 0, 1, 2, and 3
respectively). The four storage blocks have independent address buses and data buses, which can
achieve concurrent storage and read of four paths of cached data. In other embodiments, a
number of the storage blocks included in the cache storage area is not limited to 4, and may also

be other quantities, but a minimum number of the storage blocks is two.

[0047] Each of the foregoing storage blocks has a plurality of storage particles. For example,
each storage block shown in FIG. 1 includes 1024 storage particles. The storage particles are
data storage units with predetermined capacity, which are essentially formed by a combination of
a plurality of consecutive bits in the storage block. For example, in an application, the storage

capacity of a storage particle may be 1024bit. The storage capacity of the storage particle is not
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limited to the foregoing 1024bit, but may also be other capacities.

[0048] It should be noted that the buffer storage area may be a storage area located in a random
access memory (RAM) or a storage area located in a cache, which is not limited by the

embodiments of the present disclosure.

[0049] FIG. 2 is a flowchart of a method for storing and reading cached data provided in an
embodiment of the present disclosure. As shown in FIG. 2, the method for storing and reading
cached data provided in the embodiment of the present disclosure includes S110-S130. The
method shown in FIG. 2 is performed by a computing device configured with the foregoing

buffer storage area.

[0050] S110: In response to receiving to-be-cached data, segment the to-be-cached data

sequentially into at least two pieces of first fragmented data.

[0051] In the embodiment of the present disclosure, after the computing device is powered on,
the computing device completes its initialization and configures a preset number of storage
blocks in a corresponding physical memory (namely, the foregoing RAM or cache) to prepare

for storing cached data.

[0052] The to-be-cached data is data to be stored in the buffer storage area. The to-be-cached

data may be data obtained by CPU operations or data loaded from a non-volatile memory.

[0053] After receiving the to-be-cached data, the computing device segment the to-be-cached
data to obtain at least two pieces of first fragmented data. In specific implementation, the
computing device may segment the to-be-cached data in a streaming manner to obtain the at least
two pieces of first fragmented data. The foregoing streaming means, after obtaining a portion of

the to-be-cached data, using the portion as a piece of first fragmented data.

[0054] In specific implementation, in order to make full use of the capacity of storage particles,
the computing device may use the capacity of storage particles as a segmentation capacity to

segment the to-be-cached data into the at least two pieces of first fragmented data.

[0055] S120: Write the first fragmented data sequentially into first storage particles of the at

least two storage blocks in a time division multiplexing manner.

[0056] S130: Save a correspondence between first identifiers of the to-be-cached data and

addresses of the first storage particles to a resource management table.
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[0057] In the embodiment of the present disclosure, after the storage blocks are segmented to
obtain at least one piece of first fragmented data, the computing device writes the first
fragmented data into the first storage particle in each of the foregoing storage blocks in a time
division multiplexing manner, and the first fragmented data written into the respective first

storage particles are different from each other.

[0058] Writing data in a time division multiplexing manner indicates that, when a first
fragmented data in the to-be-cached data is written into a first storage particle, the other
fragmented data in the to-be-cached data is not simultaneously written into other storage blocks.
That is, first fragmented data segmented from a to-be-cached data will be written into the storage
blocks in chronological order, and will not be written into at least two storage blocks

simultaneously.

[0059] It should be noted that the first fragmented data written into each first storage block are
different from each other. The foregoing different from each other only indicates that the
numbers of the first fragmented data are different from each other, and does not indicate that the
data contents of the first fragmented data are not the same. In practical implementation, due to
the data characteristics of the to-be-cached data, the data contents of the segmented first
fragmented data may be the same. According to the fact that the first fragmented data written
into each first storage block are different from each other, it can be known that each first

fragmented data of the to-be-cached data is written into the cache storage area only once.

[0060] In specific implementation, in order to achieve successful storage of the to-be-cached
data in the buffer storage area, after receiving the to-be-cached data, a resource management
module in the computing device first determines whether there are enough storage resources for
allocation. If there are not enough storage resources available for allocation, the computing
device may discard the to-be-cached data. When the storage particles are enough, the computing
device may obtain addresses of idle storage particles and then write the first fragmented data into

the corresponding storage particles.

[0061] After the addresses of storage particles in a space are allocated for the first fragmented
data, in order to enable subsequent search for the first fragmented data and splice the first
fragmented data to obtain the foregoing to-be-cached data, the computing device also writes the

correspondence between the first identifiers of the to-be-cached data and the addresses of storage
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particles (namely, the addresses of the first storage particles) into the resource management table.
Because the first fragmented data are sequentially stored into the buffer storage area, the
computing device can write the address of each sequentially allocated first storage particle into

the resource management table in a streaming manner.

[0062] As described earlier, in the embodiment of the present disclosure, the computing
device writes the first fragmented data into the first storage particles of the at least two storage
blocks, that is, the first fragmented data segmented from the to-be-cached data are dispersed and
stored in the at least two storage blocks. Meanwhile, because the computing device stores the
first fragmented data of the to-be-cached data in a time division multiplexing manner, the
to-be-cached data can occupy the address bus and data bus of only one data block at a time.
Therefore, when a to-be-cached data is stored, the address buses and data buses of other storage
blocks are not occupied, and the storage blocks, the corresponding buses of which are not
occupied, can be used for storing and reading other cached data. When S120 is performed, each
storage block can concurrently perform data storage and read operations. That is, the computing
device can concurrently perform a plurality of storage and read tasks by using the method for
storing and reading buffered data provided in the embodiments of the present disclosure.
Because the plurality of storage and read tasks can be concurrently performed, the data read
and write time overhead of the computing device when performing a large number of cached

data storage and read tasks can be correspondingly reduced.

[0063] The method for storing and reading buffered data, provided in the embodiments of the

present disclosure, will be analyzed below by examples.

[0064] FIG. 3 is a schematic diagram of a storage process of cached data in some cases
according to an embodiment of the present disclosure, and FIG. 4 is a schematic diagram of

distribution of first fragmented data obtained based on the storage process in FIG. 3.

[0065] As shown in FIG. 3, in some embodiments, in a period of time, the buffer storage area
of the computing device receives only a path of to-be-buffered data, and the to-be-buffered data
are segmented into 8 first fragmented data. At time TO, the first fragmented data numbered Data0
is written into the first storage particle of storage block 0; at time T1, the first fragmented data
numbered Datal is written into the first storage particle of storage block 1; at time T2, the first

fragmented data numbered Data2 is written into the first storage particle of storage block 2; at

13



time T3, the first fragmented data numbered Data3 is written into the first storage particle of
storage block 3; at time T4, the first fragmented data numbered Data4 is written into the second
storage particle of storage block 1; at time TS5, the first fragmented data numbered Data5
is written into the second storage particle of storage block 2; at time T6, the first fragmented data
numbered Data6 is written into the second storage particle of storage block 3; and at time T7, the
first fragmented data numbered Data7 is written into the second storage particle in storage block

3.

[0066] In this way, the first fragmented data are stored as shown in FIG. 3, with Data0
and Data4 in storage block 0, Datal and Data5 in storage block 2, Data2 and Data6 in storage
block 2, and Data3 and Data7 in storage block 3.

[0067] As shown in FIG. 3, at time TO and T4, the buses of storage blocks 1, 2, and 3 are idle;
at time T1 and T5, the buses of storage blocks 0, 1, and 2 are idle; at time T2 and T6, the buses
of storage blocks 0, 1, and 3 are idle; and at time T3 and T7, the buses of storage blocks 0, 1, and
2 are idle. In the presence of many storage and read tasks, if storage positions of other buffered
data are reasonably arranged, the computing device can simultaneously use the buses of 4
storage blocks to implement 4 paths of concurrent storage and read. If the data bus of each
storage block has a bandwidth of xGbit/s, the data bus of the computing device configured with 4

storage blocks theoretically can reach 4xGbit/s.

[0068] FIG. 5 is a flowchart of another method for storing and reading cached data provided in
an embodiment of the present disclosure. As shown in FIG. 5, the method for storing and reading

cached data provided in the embodiment of the present disclosure includes S210-S230.

[0069] S210: In response to receiving a plurality of groups of to-be-cached data, segment each

group of to-be-cached data sequentially into at least two pieces of first fragmented data.

[0070] In the embodiment of the present disclosure, the foregoing plurality of groups of
to-be-cached data are at least two groups, and a number of the groups of the to-be-cached data is
less than or equal to that of storage blocks M. In specific embodiments, in a case where the
number of the plurality of groups of to-be-cached data is greater than that of the storage blocks
M, the computing device can determine M groups of to-be-cached data for priority processing by

priority arbitration.
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[0071] Similar to S110 mentioned earlier, in the embodiment of the present disclosure, the
computing device segments each group of to-be-cached data sequentially into at least two pieces
of first fragmented data. More preferentially, the size of the first fragmented data segmented
from each group of to-be-cached data is the same, namely, the storage capacity of a storage

particle.

[0072] S220: Write the first fragmented data corresponding to each group of to-be-cached data
simultaneously into first storage particles of the at least two storage blocks in a time division
multiplexing manner, where the storage blocks corresponding to the respective first fragmented

data being written at the same time are different from each other.

[0073] The concept of time division multiplexing mentioned in S220 is the same as that in
S120, indicating that only one of the first fragmented data in a group of to-be-buffered data

is written into the storage block at a time.

[0074] Unlike the foregoing S120, in this embodiment, the first fragmented data corresponding
to at least two groups of to-be-buffered data are stored simultaneously at the same time, and each

first fragmented data is written into a different storage block.

[0075] S230: Save a correspondence between first identifiers of the to-be-cached data and

addresses of the first storage particles to a resource management table.

[0076] The execution process of S230 is the same as before, and will not be repeated here.

Refer to the previous description for details.

[0077] FIG. 6 is a schematic diagram of a storage process of cached data in other cases
according to an embodiment of the present disclosure, and FIG. 7 is a schematic diagram of

distribution of first fragmented data obtained based on the storage process in FIG. 6.

[0078] As shown in FIG. 6, in some embodiments, in a period of time, the buffer storage area
of the computing device receives 4 paths of to-be-buffered data, and each group of
to-be-buffered data is segmented into 5 first fragmented data. The first fragmented data in the

groups of to-be-buffered data are numbered DAO-DA4, DB0O-DB4, DC0-DC4, and DD0O-DD4.

[0079] At time TO, the first fragmented data numbered DAO is written into the first storage
particle of storage block 0, the first fragmented data numbered DBO is written into the first

storage particle of storage block 1, the first fragmented data numbered DCO is written into the
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first storage particle of storage block 2, and the first fragmented data numbered DDO is written

into the first storage particle of storage block 3;

[0080] At time T1, the first fragmented data numbered DA1 is written into the first storage
particle of storage block 1, the first fragmented data numbered DB1 is written into the first
storage particle of storage block 2, the first fragmented data numbered DC1 is written into the
first storage particle of storage block 3, and the first fragmented data numbered DD1 is written

into the first storage particle of storage block 0;

[0081] At time T2, the first fragmented data numbered DA2 is written into the first storage
particle of storage block 2, the first fragmented data numbered DB3 is written into the first
storage particle of storage block 3, the first fragmented data numbered DC2 is written into the
first storage particle of storage block 0, and the first fragmented data numbered DD3 is written

into the first storage particle of storage block 1;

[0082] At time T3, the first fragmented data numbered DA3 is written into the first storage
particle of storage block 3, the first fragmented data numbered DB3 is written into the first
storage particle of storage block 0, the first fragmented data numbered DC3 is written into the
first storage particle of storage block 1, and the first fragmented data numbered DD3 is written

into the first storage particle of storage block 2.

[0083] At time T5, the first fragmented data numbered DAS is written into the first storage
particle of storage block 1, the first fragmented data numbered DBS5 is written into the first
storage particle of storage block 2, the first fragmented data numbered DCS5 is written into the
first storage particle of storage block 3, and the first fragmented data numbered DDS5 is written

into the first storage particle of storage block 0.

[0084] As shown in FIG. 7, the cached data stored in each storage block are as follows: storage
block 0 {DAO, DDI1, DC1, DB3, DA4}, storage block 1 {DB0O, DA1, DD2, DC3, DB4}, storage
block 2 {DCO, DB1, DA2, DD3, DC4}, and storage block 4 {DDO, DC1, DB2, DA3, DD4}.

[0085] In addition, as can be seen from the above examples, because each to-be-cached data is
simultaneously written into a different storage block by time division multiplexing, each
to-be-cached data is stored concurrently without interference, and the bandwidth of the data bus

of the computing device reaches theoretical 4xGbit/s.
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[0086] As mentioned earlier, in some embodiments of the present disclosure, the computing
device, when executing S220, writes the first fragmented data corresponding to each group of
to-be-cached data simultaneously in a round robin fashion into the first storage particles of the at
least two storage blocks in a time division multiplexing manner, until all the first fragmented

data are written into the buffer storage area.

[0087] In specific implementation, the foregoing operation is carried out in a sequential manner,
that is, the first fragmented data of each to-be-cached data are stored sequentially in data blocks
0-3, and storage blocks are stored sequentially when resources of storage particles are allocated,

so the overhead of additional resources is relatively low.

[0088] FIG. 8 is a flowchart of a method for storing and reading data provided in some further
embodiments of the present disclosure. As shown in FIG. 8, in some further embodiments of the

present disclosure, the method for storing and reading data includes S310-S340.

[0089] S310: In response to obtaining a buffered data read-out instruction, extract a second
identifier from the buffered data read-out instruction, the second identifier being an identifier of

to-be-output data.

[0090] S320: Query a resource management table according to the second identifier to
sequentially obtain addresses of at least two second storage particles associated with the

to-be-output data, the second storage particles being distributed in at least two storage blocks.

[0091] Before executing S310, after determining the to-be-output data, the computing device
generates the corresponding buffered data read-out instruction to a buffered data storage and read

management module.

[0092] After the buffered data storage and read management module obtains the buffered data
read-out instruction, the second identifier of the to-be-output data is obtained. Subsequently, the
resource management table is queried according to the second identifier to obtain the addresses
of the second storage particles corresponding to the to-be-output data. Second fragmented data
corresponding to the to-be-output data are stored in data particles corresponding to the foregoing

addresses.

[0093] S330: Read out second fragmented data from the storage particles of the at least two

storage blocks according to the addresses of the second storage particles in a time division

17



multiplexing manner.
[0094] S340: Splice the second fragmented data until the to-be-output data are obtained.

[0095] Subsequently, the computing device reads out the second fragmented data sequentially
according to the addresses of the second storage particles in a time division multiplexing manner.
It should be noted that the foregoing second fragmented data are stored in at least two storage
blocks. That is, after some second fragmented data are read from one storage block, other second
fragmented data need to be read from the other storage block in order to obtain all second

fragmented data used for splicing the to-be-output data.

[0096] Because all the second fragmented data corresponding to the to-be-output data need to
be read out from two storage blocks, the data bus and address bus of a data block will not always
be used for outputting the second fragmented data corresponding to the to-be-output data in the
period of time for reading the to-be-output data, but can perform other data storage and read

tasks.

[0097] That is, the computing device can concurrently perform a plurality of storage and read
tasks by using the method for storing and reading buffered data provided in the embodiments of
the present disclosure. Because the plurality of storage and read tasks can be concurrently
performed, the data read and write time overhead of the computing device when performing a

large number of cached data storage and read tasks can be correspondingly reduced.

[0098] FIG. 9 is a schematic diagram of a read-out process of cached data in some cases
according to an embodiment of the present disclosure. The cached data shown in FIG. 9 are the
data stored in the storage space in FIG. 3. As shown in FIG. 9, in a period of time, the computing
device only needs to read out a cached data. At time TO, the second fragmented data
numbered Data0 is read out from storage block 0O; at time T1, the second fragmented data
numbered Datal is read out from storage block 1; at time T2, the second fragmented data
numbered Data2 is read out from storage block 2; at time T3, the first fragmented data
numbered Data3 is read out from storage block 3; at time T4, the second fragmented data
numbered Data4 is read out from storage block 0O; at time TS5, the second fragmented data
numbered Data5 is read out from storage block 1; at T6 time, the second fragmented data
numbered Data6 is read out from storage block 2; at time T7, the first fragmented data

numbered Data7 is read out from storage block 3; and then the second fragmented data are
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spliced according to the foregoing read-out order to obtain the to-be-output data.

[0099] In some embodiments of the present disclosure, the computing device obtains at least
two buffered data read-out instructions when executing S310, but the number of the buffered
data read-out instructions is less than or equal to that of the storage blocks. Extracting a second
identifier from the buffered data read-out instruction in step S320 mentioned above is

specifically: extracting a second identifier from each of the buffered data read-out instructions.

[0100] Correspondingly, in a case of extracting a second identifier from each of the buffered
data read-out instructions, S320 specifically includes S321: for the addresses of the second
storage particles, reading out the second fragmented data from storage addresses of the at least
two storage blocks in a time division multiplexing manner according to the addresses of the
second storage particles, where the storage blocks corresponding to the respective second

fragmented data being read at the same time are different from each other.

[0101] FIG. 10 is a schematic diagram of a read-out process of cached data in other cases
according to an embodiment of the present disclosure. The cached data in FIG. 10 are the data
stored in the storage space in FIG. 3. As shown in FIG. 10, in a period of time, a plurality of data
request instructions need to read out buffered data shown in FIG. 3, and data read-out lines

corresponding to the data request instructions are line 0, line 1, line 2, and line 3, respectively.

[0102] As shown in FIG. 10, at time TO, the second fragmented data Data0 stored in storage
block 0 is read out and transmitted to line O; at time T1, the second fragmented data Datal stored
in storage block 1 is read out and transmitted to line O, and the second fragmented data DataO
stored in storage block 0 is read out and transmitted to line 1; at time T2, the second fragmented
data Data2 stored in storage block 2 is read out and transmitted to line O, the second fragmented
data Datal stored in storage block 1 is read out and transmitted to line 1, and the second
fragmented data Data0 stored in storage block 0 is read out and transmitted to line 2; at time T3,
the second fragmented data Data3 stored in storage block 3 is read out and transmitted to line O,
the second fragmented data Data2 stored in storage block 2 is read out and transmitted to line 1,
the second fragmented data Datal stored in storage block 1 is read out and transmitted to line 3,
and the second fragmented data Data0 stored in storage block 0 is read out and transmitted to
line 0; subsequently, at time T4, the second fragmented data Data2 stored in storage block is read

out and transmitted to line 0, the second fragmented data Data3 stored in storage block 3 is read
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out and transmitted to line 1, the second fragmented data Data2 stored in storage block 2 is read
out and transmitted to line 2, and the second fragmented data Datal stored in storage block 1 is
read out and transmitted to line 3; ...; at time T7, the second fragmented data Data7 stored in
storage block 3 is read out and transmitted to line 0, the second fragmented data Data6 stored in
storage block 2 is read out and transmitted to line 1, the second fragmented data Data5 stored in
storage block 1 is read out and transmitted to line 2, and the second fragmented data Data4 stored
in storage block 0 is read out and transmitted to line 3; and then, line O obtains the to-be-output

data.

[0103] Later, at time T8, the second fragmented data Data7 stored in storage block 3 is read out
and transmitted to line 1, the second fragmented data Data6 stored in storage block 2 is read out

and transmitted to line 2, and line 1 obtains the to-be-output data.

[0104] Later, at time T9, the second fragmented data Data7 stored in storage block 3 is read out
and transmitted to line 2, the second fragmented data Data6 stored in storage block 2 is read out

and transmitted to line 2, and line 2 obtains the to-be-output data.

[0105] Finally, at time T10, the second fragmented data Data7 stored in storage block 3 is read

out and transmitted to line 3, and line 3 also obtains the to-be-output data.

[0106] Based on the foregoing analysis, in the embodiment of the present disclosure, the
computing device uses 11 time periods to complete the output of the same to-be-output data to
four lines. Compared to the existing technology that requires 32 time periods to complete data

transmission, the present disclosure can significantly improve the data read-out rate.

[0107] FIG. 11 is a flowchart of a method for storing and reading data provided in some further
embodiments of the present disclosure. As shown in FIG. 11, in some further embodiments of

the present disclosure, the method for storing and reading data includes S410-S440.

[0108] S410: In response to receiving to-be-cached data and a buffered data read-out
instruction simultaneously, segment the to-be-cached data sequentially into at least two pieces of

first fragmented data, and extract a second identifier from the buffered data read-out instruction.

[0109] The foregoing second identifier is an identifier of to-be-output data. In the embodiments
of the present disclosure, a sum of groups of the to-be-output data and the to-be-buffered data is

less than or equal to a number of storage blocks. For example, when the number of storage
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blocks is 4, the maximum sum of groups of the to-be-output data and the to-be-buffered data is 4.

[0110] S420: Query a resource management table according to the second identifier to
sequentially obtain addresses of at least two second storage particles associated with to-be-output

data.

[0111] The second storage particles are distributed in at least two storage blocks. In specific
implementation, the execution process of S420 mentioned above is the same as that of S320,

and will not be repeated here.

[0112] S430: Write the first fragmented data sequentially into first storage particles of the at
least two storage blocks in a time division multiplexing manner, and read out second fragmented
data from the at least two storage blocks according to the addresses of the second storage

particles in a time division multiplexing manner.

[0113] S440: Save a correspondence between first identifiers of the to-be-cached data and
addresses of the first storage particles to a resource management table, and splice the second

fragmented data that are read out until the to-be-output data are obtained.

[0114] In the embodiments of the present disclosure, when writing the first fragmented data
into the first storage particles of the at least two storage blocks in a time division multiplexing
manner, the computing device simultaneously reads out the second fragmented data from the at

least two storage blocks according to the addresses of the second storage particles.

[0115] FIG. 12 is a schematic diagram of a buffered data storage and read process provided in
some embodiments of the present disclosure. As shown in FIG. 12, line 0 sends to-be-buffered
data DAO-DA3, while line 1 needs to read to-be-output data from data blocks. The to-be-output
data are specifically DBO-DB3, where DBO is stored in storage block 0, DB1 is stored in storage
block 1, DB2 is stored in storage block 2, and DB3 is stored in storage block 3. It is assumed that
the computing device obtains to-be-buffered data sent by line 1 and a data read-out instruction of
line 2 for to-be-output data simultaneously. Because line 2 has a higher priority than line 1, the
computing device allocates resources to line 2 first and then to line 1. At time TO, the second
fragmented data DBO stored in storage block O is read out and sent to line 2, and the first
fragmented data DAO in line 1 is written into storage block 1; at time T1, the second fragmented

data DB1 stored in storage block 1 is read out and sent to line 2, and the first fragmented
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data DA1 in line 1 is written into storage block 2; at time T2, the second fragmented data DB2
stored in storage block 2 is read out and sent to line 2, and the second fragmented data DA2 in
line 1 is written into storage block 3; and at time T3, the second fragmented data DB3 stored in
storage block 3 is read out and sent to line 2, and the second fragmented data DA3 in line 1

is written into storage block 0.

[0116] That is, write of the to-be-buffered data in line 1 and read of the to-be-output data in line
2 are implemented simultaneously in 4 time periods. Compared to the situation that the
to-be-buffered data and the to-be-output data are stored simultaneously in one storage block, the
present disclosure can save 4 time periods and improve the efficiency of concurrent data storage

and read.

[0117] The previous description introduces the method for storing and reading data provided in
the embodiments of the present disclosure. In the previous introduction process, a small number
of second fragmented data are already stored in data blocks, and the storage particles
corresponding to the second fragmented data are not recovered due to the discard of the second
fragmented data, so the second fragmented data of the same cached data stored in each storage
block are relatively close. In practical applications, when a large number of second fragmented
data are stored in data blocks and corresponding storage particles are recovered due to the
discard of some of the second fragmented data, the storage of the second fragmented data in the
storage blocks presents various complex arrangements, which will not be exemplified in the

embodiments of the present disclosure.

[0118] It should also be noted that when various methods for storing and reading cached data,
provided in the embodiments of the present disclosure, are performed, the buses of the storage
blocks are synchronized in clock to ensure that each storage block can concurrently perform

respective data storage and read task at a time.

[0119] In addition to providing the foregoing methods for storing and reading cached data, an
embodiment of the present disclosure further provides a schematic diagram of a structure of an
apparatus for storing and reading cached data. FIG. 13 is a schematic diagram of a structure of an
apparatus for storing and reading cached data provided in an embodiment of the present
disclosure. As shown in FIG. 13, the apparatus for storing and reading cached data 1300

provided in the embodiment of the present disclosure includes a data segmentation unit 1301, a
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data write unit 1302, and a correspondence saving unit 1303. It should be noted that the
apparatus for storing and reading cached data is applied to a computing device, the computing
device include a buffer storage area, the buffer storage area includes at least two storage blocks,
and each of the storage blocks has an independent address bus and data bus and a plurality of

storage particles.

[0120] The data segmentation unit 1301 is configured to, in response to receiving to-be-cached
data, segment the to-be-cached data sequentially into at least two pieces of first fragmented data;
the data write unit 1302 is configured to write the first fragmented data sequentially into first
storage particles of the at least two storage blocks in a time division multiplexing manner, and to
ensure that the first fragmented data written into the respective first storage particles are different
from each other; and the correspondence saving unit 1303 is configured to save a correspondence
between first identifiers of the to-be-cached data and addresses of the first storage particles to a

resource management table.

[0121] In some embodiments, a number of the to-be-cached data is a plurality of groups, and
the number of the groups of the to-be-cached data is less than or equal to that of the storage
blocks; and the data write unit 1302 writes the first fragmented data corresponding to each group
of to-be-cached data simultaneously into first storage particles of the at least two storage blocks
in a time division multiplexing manner, where the storage blocks corresponding to the respective

first fragmented data being written at the same time are different from each other.

[0122] In some embodiments, writing the first fragmented data corresponding to each group of
to-be-cached data simultaneously into first storage particles of the at least two storage blocks in a
time division multiplexing manner includes: the data write unit 1302 writes the first fragmented
data corresponding to each group of to-be-cached data in a round robin fashion into the first
storage particles of the at least two storage blocks in a time division multiplexing manner, until

all the first fragmented data are written into the buffer storage area.

[0123] In some embodiments, a storage capacity of storage particles in each storage block is the
same; and the data segmentation unit 1301 segments the to-be-cached data sequentially into at

least two pieces of first fragmented data according to the storage capacity of storage particles.

[0124] Optionally, the foregoing apparatus further includes: an identifier extraction unit,

configured to, in response to obtaining a buffered data read-out instruction, extract a second
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identifier from the buffered data read-out instruction, the second identifier being an identifier of
to-be-output data, where a sum of groups of the to-be-output data and to-be-buffered data is less

than or equal to the number of the storage blocks;

a relationship query unit, configured to query the resource management table according
to the second identifier to sequentially obtain addresses of at least two second storage particles
associated with the to-be-output data, the second storage particles being distributed in the at least

two storage blocks;

a data read-out unit, configured to read out second fragmented data from the at least two
storage blocks according to the addresses of the second storage particles in a time division
multiplexing manner when the data write unit 1302 writes the first fragmented data sequentially
into the first storage particles of the at least two storage blocks in a time division multiplexing
manner, where the storage block corresponding to each first fragmented data being written and
the storage block corresponding to each second fragmented data being read out at the same time

are different from each other; and

a data splicing unit, configured to splice the second fragmented data that are read out

until the to-be-output data are obtained.

[0125] FIG. 14 is a schematic diagram of a structure of an apparatus for storing and reading
cached data provided in an embodiment of the present disclosure. As shown in FIG. 14, another
apparatus for storing and reading cached data 1400 provided in the embodiment of the present
disclosure includes an identifier extraction unit 1401, a relationship query unit 1402, a data

read-out unit 1403, and a data splicing unit 1404.

[0126] The identifier extraction unit 1401 is configured to, in response to obtaining a buffered
data read-out instruction, extract a second identifier from the buffered data read-out instruction,

the second identifier being an identifier of to-be-output data.

[0127] The relationship query unit 1402 is configured to query a resource management table
according to the second identifier to sequentially obtain addresses of at least two second storage
particles associated with the to-be-output data, the second storage particles being distributed in at

least two storage blocks.

[0128] The data read-out unit 1403 is configured to read out second fragmented data from the
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storage particles of the at least two storage blocks according to the addresses of the second

storage particles in a time division multiplexing manner.

[0129] The data splicing unit 1404 is configured to splice the second fragmented data until the

to-be-output data are obtained.

[0130] In some embodiments, a number of buffered data read-out instructions is at least two,
and the number of the buffered data read-out instructions is less than or equal to that of the
storage blocks; for the addresses of the second storage particles, the data read-out unit 1403 reads
out the second fragmented data from storage addresses of the at least two storage blocks in a
time division multiplexing manner according to the addresses of the second storage
particles, where the storage blocks corresponding to the respective second fragmented data being
read at the same time are different from each other; and the data splicing unit 1404 splices the
second fragmented data corresponding to each second identifier until all the to-be-output data are

obtained.

[0131] An embodiment of the present disclosure further provides a computing device. The
computing device includes a processor and a memory, where the memory stores a computer
program, and when the computer program is executed by the processor, the method for storing

and reading cached data in any of the foregoing embodiments can be implemented.

[0132] FIG. 15 is a schematic diagram of a structure of a computing device provided in an
embodiment of the present disclosure. The following is a specific reference to FIG. 15, which
illustrates a schematic diagram of a structure of a computing device 1500 adapted to implement
the embodiments of the present disclosure. The computing device shown in FIG. 15 is only an
example and should not impose any limitation on the function and scope of use of the

embodiments of the present disclosure.

[0133] As shown in FIG. 15, the computing device 1500 may include a processing apparatus
(such as a central processing unit or a graphics processing unit) 1501, which may execute various
appropriate operations and processes according to a program stored in a read-only memory ROM
1502 or a program loaded into a random access memory RAM 1503 from a storage apparatus
1508. In the RAM 1503, various programs and data required for the operations of the computing
device 1500 are also stored. The processing apparatus 1501, the ROM 1502, and the RAM 1503

are connected to each other by a bus 1504. An input/output I/O interface 1505 is also connected
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to the bus 1504.

[0134] In particular, according to the embodiments of the present disclosure, the process
described above with reference to the flowchart may be implemented in a computer software
program. For example, an embodiment of the present disclosure provides a computer program
product, including a computer program loaded to a non-transient computer-readable medium, the
computer program including program code used for executing the method shown in the
flowchart. In such an embodiment, the computer program may be downloaded and installed from
a network via a communication apparatus 1509, or installed from the storage apparatus 1508, or
installed from the ROM 1502. The computer program, when executed by the processing
apparatus 1501, performs the foregoing functions defined in the method of the embodiments of

the present disclosure.

[0135] It should be noted that the foregoing computer-readable medium of the present
disclosure may be a computer-readable signal medium, a computer-readable storage medium, or
any combination of the two. For example, the computer-readable storage medium may be, but is
not limited to, an electrical, magnetic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any combination of the above. A more specific example of the
computer-readable storage medium may include, but is not limited to: an electrical
connection with one or more wires, a portable computer disk, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or flash memory), an optical fiber, a portable compact disk read-only memory (CD-
ROM), an optical memory, a magnetic memory, or any suitable combination of the above. In the
present disclosure, the computer-readable storage medium can be any tangible medium
containing or storing programs which can be used by an instruction execution system, apparatus
or device or incorporated thereto. In the present disclosure, the computer-readable signal medium
may include data signals in base bands or propagated as part of carriers, in which computer
readable program code is carried. The propagated data signals may be in various forms,
including but not limited to electromagnetic signals, optical signals, or any suitable combination
of the above. The computer-readable signal medium may further be any computer-readable
medium except the computer-readable storage medium. The computer-readable signal medium
may send, propagate, or transmit a program used by an instruction execution system, apparatus,

or device, or a combination thereof. The program code included in the computer-readable
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medium may be transmitted by any appropriate medium, including but not limited to a wire, an

optical cable, radio frequency (RF), or the like, or any appropriate combination of the above.

[0136] The foregoing computer-readable medium may be included in the foregoing computing

device, or may exist alone and is not assembled into the computing device.

[0137] The foregoing computer-readable medium carries one or more programs, and when the
one or more programs are executed by the computing device, the computing device is enabled to:
in response to receiving to-be-cached data, segment the to-be-cached data sequentially into at
least two pieces of first fragmented data; write the first fragmented data sequentially into first
storage particles of the at least two storage blocks in a time division multiplexing manner, and
ensure that the first fragmented data written into the respective first storage particles are different
from each other; and save a correspondence between first identifiers of the to-be-cached data and
addresses of the first storage particles to a resource management table; and/or in response to
obtaining a buffered data read-out instruction, extract a second identifier from the buffered data
read-out instruction, the second identifier being an identifier of to-be-output data; query a
resource management table according to the second identifier to sequentially obtain addresses of
at least two second storage particles associated with the to-be-output data, the second storage
particles being distributed in the at least two storage blocks; read out second fragmented data
from the at least two storage blocks according to the addresses of the second storage particles in
a time division multiplexing manner; and splice the second fragmented data until the

to-be-output data are obtained.

[0138] Computer program code for executing operations of the present disclosure may be
compiled in one or more programming languages or a combination thereof. The programming
languages include, but are not limited to, object-oriented programming languages, such as Java,
Smalltalk, or C++, and also include conventional procedural programming languages, such as
"C" language or similar programming languages. The program code may be completely or
partially executed on a tester's computer, executed as an independent software package, partially
executed on a tester's computer and partially executed on a remote computer, or completely
executed on a remote computer or a server. In a case involving a remote computer, the remote
computer may be connected to a tester's computer through any network including a local area

network (LAN) or a wide area network (WAN) or may be connected to an external computer (for
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example, connected through the Internet by using an Internet service provider).

[0139] The flowcharts and block diagrams in the accompanying drawings illustrate system
architectures, functions, and operations that may be implemented according to the systems,
methods, and computer program products of various embodiments of the present disclosure. In
this regard, each of the blocks in the flowcharts or block diagrams may represent a module, a
program segment, or a portion of code, and the module, the program segment, or the portion of
code includes one or more executable instructions for implementing specified logic functions. It
should also be noted that in some optional implementations, the functions annotated in the blocks
may also occur in a different order from the order annotated in the drawings. For example, two
consecutive blocks may actually be executed substantially in parallel, or they may sometimes be
executed in a reverse order, which depends on the involved functions. It should also be noted that
each block in the block diagrams and/or flowcharts, and a combination of the blocks in the block
diagrams and/or flowcharts, may be implemented by a dedicated hardware-based system that
performs the specified functions or operations, or may be implemented by a combination of

dedicated hardware and computer instructions.

[0140] The units described in the embodiments of the present disclosure may be implemented

by software or hardware. The names of the units do not define the units themselves in a case.

[0141] The functions described above may be executed at least in part by one or more hardware
logic components. For example, non-restrictively, exemplary types of hardware logic
components that may be used include: a field programmable gate array (FPGA), an application
specific integrated circuit (ASIC), an application specific standard product (ASSP), a system on
chip (SOC), a complex programmable logic device (CPLD), and the like.

[0142] In the context of the present disclosure, the machine-readable medium may be a tangible
medium, which may contain or store a program for use by an instruction execution system,
apparatus, or device, or for use in combination with the instruction execution system, apparatus,
or device. The machine-readable medium may be a machine-readable signal medium or a
machine-readable storage medium. The machine-readable medium may include, but is not
limited to, an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system,
apparatus, or device, or any suitable combination of the above. A more specific example of the

machine-readable storage medium may include an electrical connection based on one or
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more wires, a portable computer disk, a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only memory (EPROM or flash memory), an
optical fiber, a portable compact disk read-only memory (CD-ROM), an optical storage device, a

magnetic storage device, or any suitable combination of the above.

[0143] An embodiment of the present disclosure further provides a computer-readable storage
medium. A computer program is stored in the storage medium. When the computer program is
executed by a processor, the method in any of the foregoing method embodiments may be
implemented. The execution manner and beneficial effects are similar, and will not be repeated

here.

[0144] It should be noted that the relational terms herein, such as "first" and "second", are
merely used for distinguishing one entity or operation from another, and do not necessarily
require or imply that any actual relationship or sequence exists between these entities or
operations. Moreover, the terms "include", "comprise", and any variants thereof are intended to
cover a non-exclusive inclusion, so that a process, method, item, or device including a series of
elements not only includes those elements, but further includes other elements not listed
explicitly, or includes inherent elements of the process, method, item, or device. In the absence

of more limitations, an element limited by "include a..." does not exclude other same elements

existing in the process, method, item, or device including the element.

[0145] The above are merely specific implementations of the present disclosure, which enable
those skilled in the art to understand or implement the present disclosure. Various modifications
to these embodiments are obvious to those skilled in the art, and the general principles defined
herein may be implemented in other embodiments without departing from the spirit or scope of
the present disclosure. Therefore, the present disclosure will not be limited to the embodiments
described herein, but will conform to the widest scope consistent with the principles and novel

features disclosed herein.
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CLAIMS

What is claimed is:

1. A method for storing and reading cached data, applied to a computing device, wherein
the computing device comprises a buffer storage area, the buffer storage area comprises at least
two storage blocks, and each of the storage blocks has an independent address bus and data bus
and a plurality of storage particles, and the method comprises:

in response to receiving to-be-cached data, segmenting the to-be-cached data sequentially
into at least two pieces of first fragmented data;

writing the first fragmented data sequentially into respective first storage particles of the at
least two storage blocks in a time division multiplexing manner, and ensuring that the first
fragmented data written into the respective first storage particles are different from each other;
and

saving a correspondence between first identifiers of the to-be-cached data and addresses of

the first storage particles to a resource management table.

2. The method according to claim 1, wherein the to-be-cached data is provided as a
plurality of groups, and a number of the groups of the to-be-cached data is less than or equal to
a number of the storage blocks,

the segmenting the to-be-cached data sequentially into at least two pieces of first
fragmented data comprises: segmenting each group of the to-be-cached data sequentially into at
least two pieces of first fragmented data; and

the writing the first fragmented data sequentially into respective first storage particles of
the at least two storage blocks in a time division multiplexing manner comprises:

writing the first fragmented data corresponding to each group of the to-be-cached data
simultaneously into the respective first storage particles of the at least two storage blocks in a
time division multiplexing manner, wherein the storage blocks corresponding to the respective

first fragmented data being written at the same time are different from each other.
3. The method according to claim 2, wherein the writing the first fragmented data

corresponding to each group of the to-be-cached data simultaneously into the respective first

storage particles of the at least two storage blocks in a time division multiplexing manner
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comprises:

writing the first fragmented data corresponding to each group of the to-be-cached data
simultaneously in a round robin fashion into the respective first storage particles of the at least
two storage blocks in a time division multiplexing manner, until all the first fragmented data

are written into the buffer storage area.

4. The method according to claim 1, wherein a storage capacity of storage particles in each
storage block is the same,

the segmenting the to-be-cached data sequentially into at least two pieces of first
fragmented data comprises: segmenting the to-be-cached data sequentially into the at least two

pieces of first fragmented data according to the storage capacity of storage particles.

5. The method according to any one of claims 1-4, the method further comprises:

in response to obtaining a buffered data read-out instruction, extracting a second identifier
from the buffered data read-out instruction, the second identifier being an identifier of
to-be-output data, wherein a sum of groups of the to-be-output data and the to-be-buffered data
is less than or equal to the number of the storage blocks;

querying the resource management table according to the second identifier to sequentially
obtain addresses of at least two second storage particles associated with the to-be-output data,
the second storage particles being distributed in the at least two storage blocks; and

when writing the first fragmented data sequentially into respective first storage particles of
the at least two storage blocks in a time division multiplexing manner, the method further
comprises:

reading out second fragmented data from the at least two storage blocks according to the
addresses of the second storage particles in a time division multiplexing manner, wherein the
storage block corresponding to each first fragmented data being written and the storage block
corresponding to each second fragmented data being read out at the same time are different
from each other; and

splicing the second fragmented data that are read out until the to-be-output data are

obtained.

6. A method for storing and reading cached data, applied to a computing device, wherein
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the computing device comprises a buffer storage area, the buffer storage area comprises at least
two storage blocks, each of the storage blocks has a plurality of storage particles and an
independent system bus, and the method comprises:

in response to obtaining a buffered data read-out instruction, extracting a second identifier
from the buffered data read-out instruction, the second identifier being an identifier of
to-be-output data;

querying a resource management table according to the second identifier to sequentially
obtain addresses of at least two second storage particles associated with the to-be-output data,
the second storage particles being distributed in the at least two storage blocks;

reading out second fragmented data from the storage particles of the at least two storage
blocks according to the addresses of the second storage particles in a time division multiplexing
manner; and

splicing the second fragmented data until the to-be-output data are obtained.

7. The method according to claim 6, wherein a number of data buffer read-out instructions
is at least two, and the number of the buffered data read-out instructions is less than or equal to

a number of the storage blocks.

8. The method according to claim 6, wherein the extracting a second identifier from the
buffered data read-out instruction comprises: extracting a second identifier from each of the

buffered data read-out instructions.

9. The method according to claim 6, wherein the reading out second fragmented data from
the storage particles of the at least two storage blocks according to the addresses of the second
storage particles in a time division multiplexing manner comprises:

for the addresses of the second storage particles, reading out the second fragmented data
from storage addresses of the at least two storage blocks in a time division multiplexing
manner according to the addresses of the second storage particles, wherein the storage blocks
corresponding to the respective second fragmented data being read at the same time are

different from each other.

10. The method according to claim 6, wherein the splicing the second fragmented data
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until the to-be-output data are obtained comprises:
splicing the second fragmented data corresponding to each second identifier respectively

until all the to-be-output data are obtained.

11. An apparatus for storing and reading cached data, applied to a computing
device, wherein the computing device comprises a buffer storage area, the buffer storage area
comprises at least two storage blocks, and each of the storage blocks has an independent
address bus and data bus and a plurality of storage particles, and the apparatus comprises:

a data segmentation unit, configured to, in response to receiving to-be-cached data,
segment the to-be-cached data sequentially into at least two pieces of first fragmented data;

a data write unit, configured to write the first fragmented data sequentially into first
storage particles of the at least two storage blocks in a time division multiplexing manner, and
to ensure that the first fragmented data written into the respective first storage particles are
different from each other; and

a correspondence saving unit, configured to save a correspondence between first
identifiers of the to-be-cached data and addresses of the first storage particles to a resource

management table.

12. The apparatus according to claim 11, wherein the to-be-cached data is provided as a
plurality of groups, and a number of the groups of the to-be-cached data is less than or equal to
a number of the storage blocks,

the data write unit is configured to write the first fragmented data corresponding to each
group of the to-be-cached data simultaneously into the respective first storage particles of the at
least two storage blocks in a time division multiplexing manner, wherein the storage blocks
corresponding to the respective first fragmented data being written at the same time are

different from each other.

13. The apparatus according to claim 12, wherein the data write unit is configured to:

write the first fragmented data corresponding to each group of the to-be-cached data
simultaneously in a round robin fashion into the respective first storage particles of the at least
two storage blocks in a time division multiplexing manner, until all the first fragmented data

are written into the buffer storage area.
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14. The apparatus according to claim 11, wherein a storage capacity of storage particles in
each storage block is the same,

the data segmentation unit is configured to segment the to-be-cached data sequentially into
the at least two pieces of first fragmented data according to the storage capacity of storage

particles.

15. The apparatus according to any one of claims 11-14, furhter comprising:

an identifier extraction unit, configured to, in response to obtaining a buffered data read-out
instruction, extract a second identifier from the buffered data read-out instruction, the second
identifier being an identifier of to-be-output data, wherein a sum of groups of the to-be-output

data and the to-be-buffered data is less than or equal to the number of the storage blocks;

a relationship query unit, configured to query the resource management table according to
the second identifier to sequentially obtain addresses of at least two second storage particles
associated with the to-be-output data, the second storage particles being distributed in the at least

two storage blocks;

a data read-out unit, configured to read out second fragmented data from the storage
particles of the at least two storage blocks according to the addresses of the second storage
particles in a time division multiplexing manner when the data write unit writes the first
fragmented data sequentially into respective first storage particles of the at least two storage

blocks in a time division multiplexing manner; and

a data splicing unit, configured to splice the second fragmented data until the to-be-output

data are obtained.

16. An apparatus for storing and reading cached data, applied to a computing
device, wherein the computing device comprises a buffer storage area, the buffer storage area
comprises at least two storage blocks, and each of the storage blocks has a plurality of storage
particles and an independent system bus, and the apparatus comprises:

an identifier extraction unit, configured to, in response to obtaining a buffered data
read-out instruction, extract a second identifier from the buffered data read-out instruction, the

second identifier being an identifier of to-be-output data;
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a relationship query unit, configured to query a resource management table according to
the second identifier to sequentially obtain addresses of at least two second storage particles
associated with the to-be-output data, the second storage particles being distributed in the at
least two storage blocks;

a data read-out unit, configured to read out second fragmented data from the storage
particles of the at least two storage blocks according to the addresses of the second storage
particles in a time division multiplexing manner; and

a data splicing unit, configured to splice the second fragmented data until the to-be-output

data are obtained.

17. The apparatus according to claim 16, wherein a number of data buffer read-out
instructions is at least two, and the number of the buffered data read-out instructions is less than
or equal to a number of the storage blocks,

the data read-out unit is configured to: for the addresses of the second storage particles,
read out the second fragmented data from storage addresses of the at least two storage blocks in
a time division multiplexing manner according to the addresses of the second storage
particles, wherein the storage blocks corresponding to the respective second fragmented data
being read at the same time are different from each other; and

the data splicing unit is configured to splice the second fragmented data until the

to-be-output data are obtained.

18. A computing device, comprising a processor, a volatile memory, and a non-volatile
memory, wherein the volatile memory comprises at least two storage blocks, each of the
storage blocks has an independent system bus and a plurality of storage particles, and the
non-volatile memory is used for storing a computer program; when the computer program is
loaded by the processor, the processor is enabled to execute a method for storing and reading

cached data as claimed in any one of claims 1-10.

19. A non-transitory computer-readable storage medium, wherein the storage medium
stores a computer program which, when executed by a processor, causes the processor to
implement the method for storing and reading cached data as claimed in any one of claims
1-10.
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