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(54) SEARCH METHOD AND APPARATUS

(57) The present application discloses a search
method and apparatus, which relate to the field of intel-
ligent search technology and include specifically: after a
search keyword is acquired, acquiring a search result of
the search keyword with use of a fine ranking layer of a
vertical search architecture if the search keyword is a
keyword related to vertical search; processing a display
effect of the search result with use of a business layer of
the vertical search architecture to obtain a target search
result; and transmitting the target search result to a dis-
play device. That is, in embodiments of the present ap-
plication, a search result of a search keyword may be
acquired with use of a fine ranking layer of a vertical
search architecture, and 10 orders of magnitude of data
can generally be searched at the fine ranking layer com-
pared with a business layer, therefore, a more complete
and accurate search result can be obtained.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chi-
nese Patent Application No. 2020102059838, filed on
March 23, 2020, entitled "SEARCH METHOD AND AP-
PARATUS", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
intelligent search technology for data processing and, in
particular, to a search method and apparatus.

BACKGROUND

[0003] Vertical search is a professional search for a
certain industry, for example, a certain type of specialized
information in a webpage library is integrated, and desir-
able data is obtained through a directional field-wise ex-
traction for processing and then returned to users in some
form. Compared with a general search engine with large
amount of information, inaccurate queries, insufficient
depth, etc., the vertical search achieves a more accurate
and efficient search through valuable information and re-
lated services provided for a specific field, a specific
group of people or a specific demand.
[0004] In the prior art, with respect of the vertical search
for processing, multiple different retrieval requests are
generally initiated based on a search term. The require-
ments involved in the retrieval requests may include, for
example, operational requirements, relevance require-
ments, or generalization requirements. For the different
retrieval requests, results are summarized as a final re-
sult.
[0005] However, in the prior art, the results derived
from the vertical search are fewer and less precise.

SUMMARY

[0006] Embodiments of the present application provide
a search method and apparatus for solving the technical
problem in the prior art that the results derived from the
vertical search are fewer and less precise.
[0007] In a first aspect, an embodiment of the present
application provides a search method including:
acquiring a search keyword; acquiring a search result of
the search keyword with use of a fine ranking layer of a
vertical search architecture under a circumstance that
the search keyword is a keyword related to vertical
search; processing a display effect of the search result
with use of a business layer of the vertical search archi-
tecture to obtain a target search result; and transmitting
the target search result to a display device. That is, in
the embodiments of the present application, a search
result of a search keyword may be acquired with use of

a fine ranking layer of a vertical search architecture, and
10 orders of magnitude of data can generally be searched
at the fine ranking layer compared with a business layer,
therefore, a more complete and accurate search result
can be obtained.
[0008] In a possible implementation, the acquiring the
search result of the search keyword with use of the fine
ranking layer of the vertical search architecture includes:
obtaining multiple retrieval requests with use of the
search keyword at the fine ranking layer; generating, for
each retrieval request, a queue to calculate the retrieval
request, and obtaining a search result of the retrieval
request; and combining search results of the multiple re-
trieval requests to obtain the search result of the search
keyword. In this way, a queue is used for calculation for
any retrieval request, which may improve retrieval effi-
ciency.
[0009] In a possible implementation, the obtaining the
multiple retrieval requests with use of the search keyword
includes: adding multiple different preset fields respec-
tively to the search keyword to obtain the multiple retrieval
requests.
[0010] In a possible implementation, the obtaining the
multiple retrieval requests with use of the search keyword
includes: modifying a field of the search keyword for mul-
tiple times according to a preset modification rule to ob-
tain the multiple retrieval requests.
[0011] In a possible implementation, multiple queues
corresponding to the multiple retrieval requests are dis-
tributed in a tree structure. Various vertical businesses
can be applied in search scenarios at low costs through
a tree-like queue representation and a flexible and op-
tional fine ranking scheme, which is versatile and is better
in efficiency than the existing scheme.
[0012] In a possible implementation, the combining the
search results of the multiple retrieval requests includes:
combining the search results obtained through calcula-
tion from the respective queues layer-wise according to
a sequence of the tree structure.
[0013] In a possible implementation, the combining the
results of the multiple retrieval requests includes: com-
bining the results calculated from the respective queues
according to priorities of the multiple queues correspond-
ing to the multiple retrieval requests.
[0014] In a possible implementation, the processing
the display effect of the search result with use of the busi-
ness layer of the vertical search architecture to obtain
the target search result includes: adjusting a font in the
search result and/or a dimension of an image in the
search result with use of the business layer of the vertical
search architecture to obtain the target search result. In
this way, a better display effect may be obtained and user
experience may be improved.
[0015] In a second aspect, an embodiment of the
present application provides a search apparatus includ-
ing:

a processing module, configured to acquire a search
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keyword;
where the processing module is further configured
to acquire a search result of the search keyword with
use of a fine ranking layer of a vertical search archi-
tecture under a circumstance that the search key-
word is a keyword related to vertical search;
the processing module is further configured to proc-
ess a display effect of the search result with use of
a business layer of the vertical search architecture
to obtain a target search result; and
a transmitting module, configured to transmit the tar-
get search result to a display device.

[0016] In a possible implementation, the processing
module is specifically configured to:

obtain multiple retrieval requests with use of the
search keyword at the fine ranking layer;
generate, for each retrieval request, a queue to cal-
culate the retrieval request, and obtain a search re-
sult of the retrieval request; and
combine search results of the multiple retrieval re-
quests to obtain the search result of the search key-
word.

[0017] In a possible implementation, the processing
module is specifically further configured to:
add multiple different preset fields respectively to the
search keyword to obtain the multiple retrieval requests.
[0018] In a possible implementation, the processing
module is specifically further configured to:
modify a field of the search keyword for multiple times
according to a preset modification rule to obtain the mul-
tiple retrieval requests.
[0019] In a possible implementation, multiple queues
corresponding to the multiple retrieval requests are dis-
tributed in a tree structure.
[0020] In a possible implementation, the processing
module is specifically further configured to:
combine the search results obtained through calculation
from the respective queues layer-wise according to a se-
quence of the tree structure.
[0021] In a possible implementation, the processing
module is specifically further configured to:
combine the results calculated from the respective
queues according to priorities of the multiple queues cor-
responding to the multiple retrieval requests.
[0022] In a possible implementation, the processing
module is specifically further configured to:
adjust a font in the search result and/or a dimension of
an image in the search result with use of the business
layer of the vertical search architecture to obtain the tar-
get search result.
[0023] In a third aspect, an embodiment of the present
application provides an electronic device including: at
least one processor; and a memory communicatively
connected to the at least one processor; where the mem-
ory is stored with instructions executable by the at least

one processor, and the instructions are executed by the
at least one processor to enable the at least one proces-
sor to execute the method according to any item of the
first aspect described above.
[0024] In a fourth aspect, an embodiment of the
present application provides a non-transitory computer
readable storage medium stored with computer instruc-
tions for enabling the computer to execute the method
according to any item of the first aspect described above.
[0025] In summary, the embodiments of the present
application have the following beneficial effects over the
prior art.
[0026] In embodiments of the present application, a
search method and apparatus are provided. It was found
in the prior art that multiple different requests are initiated
at the business layer and then integrated, for each re-
quest at the business layer, since fewer results are re-
turned to the business, which results in a large number
of valuable content being discarded and the final inte-
grated result being fewer and less precise. Therefore,
the embodiments of the present application allows for:
after a search keyword is acquired, acquiring a search
result of the search keyword with use of a fine ranking
layer of a vertical search architecture if the search key-
word is a keyword related to vertical search; processing
a display effect of the search result with use of a business
layer of the vertical search architecture to obtain a target
search result; and transmitting the target search result
to a display device. That is, in embodiments of the present
application, a search result of a search keyword may be
acquired with use of a fine ranking layer of a vertical
search architecture, and 10 orders of magnitude of data
can generally be searched at the fine ranking layer com-
pared with a business layer, therefore, a more complete
and accurate search result can be obtained.
[0027] It should be understood that the content de-
scribed in this section is not intended to identify a key or
important feature in an embodiment of present disclo-
sure, nor is it intended to limit the scope of the present
disclosure. Other features of the present disclosure will
become readily comprehensible with the following de-
scription.

BRIEF DESCRIPTION OF DRAWINGS

[0028] The accompanying drawings are used to better
understand the present solution, but do not constitute a
limitation to the present application. Among them:

FIG. 1 is a schematic diagram of a vertical search
architecture according to an embodiment of the
present application;
FIG. 2 is a schematic diagram of a system architec-
ture to which a search method according to an em-
bodiment of the present application is applicable;
FIG. 3 is a schematic flowchart of a search method
according to an embodiment of the present applica-
tion;
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FIG. 4 is a schematic diagram of a retrieval request
calculation with use of a queue according to an em-
bodiment of the present application;
FIG. 5 is a schematic diagram of a work flow of a
tree-like multi-queue according to an embodiment of
the present application;
FIG. 6 is a schematic structural diagram of an iden-
tification apparatus for a traffic signal light according
to an embodiment of the present application; and
FIG. 7 is a block diagram of an electronic device for
implementing a search method according to an em-
bodiment of the present application.

DESCRIPTION OF EMBODIMENTS

[0029] Exemplary embodiments of the present appli-
cation will be described hereunder with reference to the
accompanying drawings, which include therein various
details of the embodiments of the present application to
facilitate understanding and should be considered as to
be merely exemplary. Therefore, those of ordinary skill
in the art should realize that various changes and mod-
ifications can be made to the embodiments described
herein without departing from the scope and spirit of the
present application. Likewise, for clarity and concise-
ness, descriptions of well-known functions and structures
are omitted in the following description. The following em-
bodiments and features therein can be combined with
each other without conflict.
[0030] The method in the embodiments of the present
application can be applied to a terminal device or a serv-
er, where the terminal device may include electronic de-
vices such as a mobile phone, a tablet computer, a note-
book computer, or a desktop computer. A specific device
that is applied is not specifically limited in the embodi-
ments of the present application.
[0031] Exemplarily, a graphical user interface (GUI)
may be provided in the terminal or the server, and con-
trols and input boxes for receiving user operations may
be provided in the graphical user interface so that a user
may input a search keyword in the graphical user inter-
face, thereby implementing the search method in the em-
bodiment of the present application. It will appreciate that
specific content of the graphical user interface may be
determined according to an actual application scenario,
which is not specifically limited in the embodiment of the
present invention.
[0032] It is found in the embodiments of the present
application that, generally, in a vertical search architec-
ture, multiple different requests are initiated at a business
layer, and multiple search results are acquired according
to data information at the business layer and then inte-
grated to obtain a final displayed search result.
[0033] Exemplarily, after a user inputs a search term
about a disease, the user may expect to search for infor-
mation in terms of disease introduction, medicine, doctor,
hospital, hospital registration and the like, while data cor-
responding thereto generally belongs to data sources of

different places. At the business layer, it is necessary to
transmit requests to the data sources of different places,
and then a certain number of search results will be se-
lected from search results acquired in each data source
for integration, resulting in a possibility during the selec-
tion that a large number of valuable content will be dis-
carded, data information at the business layer in the
search architecture is generally less, for each request at
the business layer, fewer results are returned to the busi-
ness layer, and the final integrated result is less precise,
so that user needs cannot be better met.
[0034] On the basis of this, an embodiment of the
present application provides a vertical search architec-
ture, where the vertical search architecture may include:
a business layer, a fine ranking layer, etc. A search result
of a search keyword may be acquired with use of the fine
ranking layer of the vertical search architecture, and the
volume of data information at the fine ranking layer is
greater than that at the business layer, for example, 10
orders of magnitude of data can generally be searched
at the fine ranking layer compared with the business lay-
er, therefore, a more complete and accurate search result
can be obtained.
[0035] Exemplarily, FIG. 1 shows a schematic diagram
of a vertical search architecture according to an embod-
iment of the present application.
[0036] The traffic entry may be used to input a search
keyword.
[0037] The fine ranking layer may be used to recall
multiple search results of the search keyword and to rank
the recalled search results.
[0038] For example, the fine ranking layer can be used
to achieve the following functions. Precise recall: for ex-
ample, given a specific search keyword (query), return a
specific group of result sets, generally operating data,
personalized mining data, etc. Inverted ranking: a sce-
nario recall approach in which terms in a request are
used to recall, for example. Vector recall: a semantic re-
call approach in which the request is converted into a
vector and recalled back by means of a model, for ex-
ample. Pre-estimation: an important ranking signal, for
example, a model trained according to user clicks, used
for a fine ranking strategy. Forward ranking: which
achieves storage of other information used at the fine
ranking layer.
[0039] The business layer can be used to perform dis-
play-level operations such as aggregation and modifica-
tion on results returned by the fine ranking layer, and
generally there is no change to the relative order of the
results returned by the fine ranking layer. For example,
at the business, the logic ranked by the fine ranking layer
is performed with a business strategy, such as display
style selection and field expansion.
[0040] In a possible implementation, the vertical
search architecture in the embodiments of the present
application may also include a coarse ranking layer. The
coarse ranking layer may be an uppermost layer of the
vertical search architecture, which can be used to quickly
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filter a candidate set with an algorithm having a relatively
good performance. Generally, results at a level of 1,000
are filtered out of a set at a level higher than 10,000 and
input to the fine ranking layer. Adaptably, at the fine rank-
ing layer, a ranking algorithm can be used to filter, from
coarse ranking results, results that are most relevant to
the search keyword input by the user, and a general scale
is to filter out a level of 100 from a level of 1,000.
[0041] As shown in FIG. 2, FIG. 2 is a schematic dia-
gram of an application scenario architecture to which a
method according to an embodiment of the present ap-
plication is applicable.
[0042] In a possible implementation, the search meth-
od in the embodiment of the present application may be
implemented based on an interaction between a terminal
device 11 and a server 12. For example, a user may input
a search keyword in the terminal device 11; the terminal
device 11 may then acquire the search keyword; the ter-
minal device 11 may generate a search request contain-
ing the search keyword and transmit the search request
containing the search keyword to the server 12; the serv-
er 12 may acquire the search keyword; the server 12 may
determine whether the search keyword is a keyword re-
lated to vertical search, and if the search keyword is a
keyword related to vertical search, a search result of the
search keyword may be acquired with use of a fine rank-
ing layer of a vertical search architecture provided in the
server; and a display effect of the search result may be
processed with use of a business layer of the vertical
search architecture to obtain a target search result; and
then the target search result is transmitted to a display
device (such as the terminal device 11). Thus, the target
search result may be displayed in the terminal device 11.
It will appreciate that, in a specific application, the number
of servers may be any value greater than or equal to 1,
which is not specifically limited in the embodiment of the
present application.
[0043] In a possible implementation, the vertical
search architecture may be provided in the terminal de-
vice 11, and the terminal device may then implement the
search method in the embodiment of the present appli-
cation. For example, a user may input a search keyword
in the terminal device 11; the terminal device 11 may
then acquire the search keyword; the terminal device 11
may determine whether the search keyword is a keyword
related to vertical search, and if the search keyword is a
keyword related to vertical search, a search result of the
search keyword may be acquired with use of a fine rank-
ing layer of a vertical search architecture; and a display
effect of the search result may be processed with use of
a business layer of the vertical search architecture to
obtain a target search result; and then the target search
result is transmitted to a display device (such as a display
device of the terminal device 11). Thus, the target search
result may be displayed in the display device of the ter-
minal device 11.
[0044] It will appreciate that the search method in the
embodiment of the present application may also be ap-

plied to other scenarios, which is not specifically limited
in the embodiment of the present application. Moreover,
regardless of the application scenario, since the search
result of the search keyword is acquired with use of the
fine ranking layer of the vertical search architecture, 10
orders of magnitude of data can generally be searched
at the fine ranking layer compared with the business lay-
er, therefore, a more complete and accurate search result
can be obtained.
[0045] As shown in FIG. 3, FIG. 3 is a schematic flow-
chart of a search method according to an embodiment
of the present application. The method may specifically
include:
S101, acquiring a search keyword.
[0046] In the embodiment of the present application,
the search keyword may be any content input by a user.
Exemplarily, the user may input the search keyword in
an input box, or use a voice control to vocally input the
search keyword, or the like, then the search keyword may
be acquired.
[0047] S102, acquiring a search result of the search
keyword with use of a fine ranking layer of a vertical
search architecture under a circumstance that the search
keyword is a keyword related to vertical search.
[0048] In a possible implementation of the embodiment
of the present application, the keyword related to vertical
search may be pre-stored in a storage location such as
a database. After the search keyword is acquired, a query
may be made in the storage location such as the data-
base with regard to whether the search keyword is con-
tained, if the search keyword is contained in the storage
location such as the database, it may be determined that
the search term is a keyword related to vertical search.
If the search keyword is not contained in the storage lo-
cation such as the database, it may be determined that
the search term is not a keyword related to vertical
search.
[0049] Exemplarily, the keyword related to vertical
search may be a keyword related to medical treatment,
novels, pictures, etc. The keyword related to vertical
search is not specifically limited in the embodiment of the
present application.
[0050] In an embodiment of the present application,
the user may be unaware of the process of determining
whether the search term is a keyword related to vertical
search, that is, when inputting the search keyword, the
user may not need to pay attention to either normal
search or vertical search is particularly used. The user
inputs the search keyword according to actual needs,
and then an execution subject who executes the method
in the embodiment of the present application may auto-
matically determine whether the search keyword input
by the user is a keyword related to vertical search, and
execute a subsequent step.
[0051] In an embodiment of the present application, a
fine ranking layer of a vertical search architecture may
be used to acquire a search result of the search keyword
in any manner. For example, multiple search results of
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the search keyword may be recalled at the fine ranking
layer, and the recalled search results may be ranked,
where multiple top-ranked search results may be used
as search results of the search keyword, and this is not
specifically limited in the embodiment of the present ap-
plication.
[0052] S103, processing a display effect of the search
result with use of a business layer of the vertical search
architecture to obtain a target search result.
[0053] In the embodiment of the present application,
after the search result of the search keyword is acquired
at the fine ranking layer, the search result of the search
keyword may be transmitted to the business layer, and
the business layer may process a display effect of the
search result, for example, a result returned from the fine
ranking layer may be performed with a display-level op-
eration such as display style selection as well as field
expansion and modification, and a target search result
is obtained.
[0054] S104, transmitting the target search result to a
display device.
[0055] In a possible implementation, the execution
subject of S101-S103 is a server; then in S104, the dis-
play device may be the terminal device where the user
inputs the search keyword; the server may transmit the
target search result to the terminal device; and thus the
terminal device may display the target search result.
[0056] In a possible implementation, the execution
subject of S101-S103 is the terminal device where the
user inputs the search keyword; then in S104, the display
device may be a display screen of the terminal device,
or the like; the terminal device may transmit the target
search result to the display device; and the display device
may display the target search result.
[0057] In summary, a search method and apparatus
are provided in embodiments of the present application.
It was found in the prior art that multiple different requests
are initiated at the business layer and then integrated,
for each request at the business layer, since fewer results
are returned to the business, which results in a large
number of valuable content being discarded and the final
integrated result being fewer and less precise. Therefore,
the embodiments of the present application allows for:
after a search keyword is acquired, acquiring a search
result of the search keyword with use of a fine ranking
layer of a vertical search architecture if the search key-
word is a keyword related to vertical search; processing
a display effect of the search result with use of a business
layer of the vertical search architecture to obtain a target
search result; and transmitting the target search result
to a display device. That is, in embodiments of the present
application, a search result of a search keyword may be
acquired with use of a fine ranking layer of a vertical
search architecture, and 10 orders of magnitude of data
can generally be searched at the fine ranking layer com-
pared with a business layer, therefore, a more complete
and accurate search result can be obtained.
[0058] On the basis of the embodiment corresponding

to FIG. 3, in a possible implementation, the acquiring the
search result of the search keyword with use of the fine
ranking layer of the vertical search architecture includes:
obtaining multiple retrieval requests with use of the
search keyword at the fine ranking layer; generating, for
each retrieval request, a queue to calculate the retrieval
request, and obtaining a search result of the retrieval
request; and combining search results of the multiple re-
trieval requests to obtain the search result of the search
keyword.
[0059] In an embodiment of the present application, at
the fine ranking layer, the search keyword may be proc-
essed according to a business scenario to obtain multiple
retrieval requests, and then for each retrieval request, a
queue is generated to obtain, from calculation, a retrieval
result of the retrieval request, and search results of mul-
tiple retrieval requests are combined to obtain the search
result of the search keyword.
[0060] Exemplarily, FIG. 4 shows a schematic diagram
of a retrieval request calculation with use of multiple
queues at the fine ranking layer. Among them, a primary
request may be a request that contains the search key-
word. The primary request may be flexibly split into mul-
tiple sub-requests. In splitting, each sub-request may al-
so be further split into more detailed sub-requests. For
each split sub-request, a queue is accordingly generated
for separate calculation, and then calculation results of
the respective queues may be combined to obtain the
search result of the search keyword.
[0061] In a possible implementation, the obtaining the
multiple retrieval requests with use of the search keyword
at the fine ranking layer may be: adding multiple different
preset fields respectively to the search keyword to obtain
the multiple retrieval requests. For example, if a user in-
puts a search keyword "cold", fields may be added re-
spectively to the "cold" to obtain "cold medicine", "cold
registration", "cold diet", or the like, thereby obtaining re-
trieval requests under multiple different subcategories.
[0062] Alternatively, exemplarily, the obtaining the
multiple retrieval requests with use of the search keyword
at the fine ranking layer may be: modifying a field of the
search keyword for multiple times according to a preset
modification rule to obtain the multiple retrieval requests.
The preset modification rule may be to replace an invalid
word in the search keyword with a keyword under a dif-
ferent subcategory. For example, if a user inputs search
keywords "what to do if catch cold", an invalid word "what
to do if’ among "what to do if catch cold" may be modified
for multiple times to obtain "cold medicine", "cold
registration", "cold diet", or the like, thereby obtaining
multiple retrieval requests under different subcategories.
[0063] In a possible implementation, multiple queues
corresponding to the multiple retrieval requests are dis-
tributed in a tree structure.
[0064] Exemplarily, FIG. 5 shows a schematic diagram
of a work flow of a tree-like multi-queue. A retrieval re-
quest may be flexibly split into a tree-like queue.
[0065] For example, each piece of multi-queue infor-
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mation may be written into a specified field, and a spec-
ified field of each queue may be added to the search
keyword at the fine ranking layer to generate a retrieval
request for each queue. For example, a new retrieval
request may be constructed by modifying the specified
request field upon duplication of the search keyword. For
example, a new retrieval request may also be construct-
ed by requesting a bypass service at the fine ranking
layer to generate request information initiatively. The
methods for generating the retrieval requests described
above may also be used in cross-integration, and multiple
layers of sub-queues may be flexibly generated under
various demand scenarios.
[0066] For each queue, a separate calculation may be
made, and then calculation results of respective queues
may be gradually combined to obtain a final result.
[0067] For example, when combining the calculation
results of the queues, they may be combined layer-wise
according to a sequence of the tree structure generated
by the queues. For example, when combining the calcu-
lation results of the queues, results of high priority queues
may be preferentially combined according to priorities of
the queues (the priority of each queue may be determined
according to an actual application scenario, which is not
specifically limited in the embodiment of the present ap-
plication). For example, when combining the calculation
results of the queues, a queue filtering condition may
also be set, e.g., a selection/discard condition for each
sub-queue is set.
[0068] After the results of the multiple queues are com-
bined back into a primary queue, operations such as re-
ranking, breaking-up, filtering, and deduplication for the
combined results may be performed on the primary
queue.
[0069] Taking a user’s search for "what to do if catch
cold" as an example, the query "what to do if catch cold"
will be issued at the business layer, and a business-de-
fined queue-splitting method will be called at a framework
of the fine ranking layer to split out retrieval requests un-
der different subcategories, such as "cold medicine",
"cold registration", "cold diet" and other retrieval re-
quests. These retrieval requests are issued by respective
sub-queues in parallel to the coarse ranking layer for re-
calling and coarse ranking. Each sub-queue’s returned
result from coarse ranking may be customized for fine
ranking, such as the sub-queue "cold registration", the
returned medical information may be performed with
comprehensive ranking in terms of a free combination
with combining factors such as hospital grade, patient
score, and visiting distance. After a sub-queue’s fine
ranking finishes, it will be aggregated with other related
sub-queues according to other configured rules. For ex-
ample, the "medicine" results and the "diet’ results ap-
pear alternately, the fine ranking layer returns to the busi-
ness layer a collection integrating ranked subcategories.
Furthermore, it is possible to adjust a font in the search
result returned by the fine ranking layer and/or a dimen-
sion of an image in the search result returned by the fine

ranking layer with use of the business layer of the vertical
search architecture to obtain the target search result.
[0070] In summary, according to the embodiments of
the present application, multiple requests may be trig-
gered at the fine ranking layer according to a business
scenario, where the multiple requests are represented in
a form of a tree diagram at any level. For each queue, a
separate fine ranking calculation may be performed, and
then the entire tree-like request queues are combined to
return a final result. On one hand, through calculation on
the search result at the fine ranking layer, more signals
and data may be obtained (generally, 10 orders of mag-
nitude of data may be obtained compared to the business
layer), in practice, the tree queue can support a variety
of fine ranking algorithms (such as rule-based text simi-
larity algorithm, compactness algorithm, BM25 algo-
rithm, and statistics-based click-through rate pre-estima-
tion model algorithm, etc.), which is dramatically better
in terms of effect than the integration of different requests
at the business layer. On the other hand, various vertical
businesses can be applied in search scenarios at low
costs through a tree-like queue representation and a flex-
ible and optional fine ranking scheme, which is versatile
and is better in efficiency than the existing scheme.
[0071] FIG. 6 is a schematic structural diagram of an
embodiment of a search apparatus provided in the
present application. As shown in FIG. 6, the search ap-
paratus provided in this embodiment include:

a processing module 61, configured to acquire a
search keyword;
where the processing module 61 is further config-
ured to acquire a search result of the search keyword
with use of a fine ranking layer of a vertical search
architecture under a circumstance that the search
keyword is a keyword related to vertical search;
the processing module 61 is further configured to
process a display effect of the search result with use
of a business layer of the vertical search architecture
to obtain a target search result; and
a transmitting module 62, configured to transmit the
target search result to a display device.

[0072] In a possible implementation, the processing
module is specifically configured to:

obtain multiple retrieval requests with use of the
search keyword at the fine ranking layer;
generate, for each retrieval request, a queue to cal-
culate the retrieval request, and obtain a search re-
sult of the retrieval request; and
combine search results of the multiple retrieval re-
quests to obtain the search result of the search key-
word.

[0073] In a possible implementation, the processing
module is specifically further configured to:
add multiple different preset fields respectively to the
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search keyword to obtain the multiple retrieval requests.
[0074] In a possible implementation, the processing
module is specifically further configured to:
modify a field of the search keyword for multiple times
according to a preset modification rule to obtain the mul-
tiple retrieval requests.
[0075] In a possible implementation, multiple queues
corresponding to the multiple retrieval requests are dis-
tributed in a tree structure.
[0076] In a possible implementation, the processing
module is specifically further configured to:
combine the search results obtained through calculation
from the respective queues layer-wise according to a se-
quence of the tree structure.
[0077] In a possible implementation, the processing
module is specifically further configured to:
combine the results calculated from the respective
queues according to priorities of the multiple queues cor-
responding to the multiple retrieval requests.
[0078] In a possible implementation, the processing
module is specifically further configured to:
adjust a font in the search result and/or a dimension of
an image in the search result with use of the business
layer of the vertical search architecture to obtain the tar-
get search result.
[0079] In embodiments of the present application, a
search method and apparatus are provided. It was found
in the prior art that multiple different requests are initiated
at the business layer and then integrated, for each re-
quest at the business layer, since fewer results are re-
turned to the business, which results in a large number
of valuable content being discarded and the final inte-
grated result being fewer and less precise. Therefore,
the embodiments of the present application allows for:
after a search keyword is acquired, acquiring a search
result of the search keyword with use of a fine ranking
layer of a vertical search architecture if the search key-
word is a keyword related to vertical search; processing
a display effect of the search result with use of a business
layer of the vertical search architecture to obtain a target
search result; and transmitting the target search result
to a display device. That is, in embodiments of the present
application, a search result of a search keyword may be
acquired with use of a fine ranking layer of a vertical
search architecture, and 10 orders of magnitude of data
can generally be searched at the fine ranking layer com-
pared with a business layer, therefore, a more complete
and accurate search result can be obtained.
[0080] The search apparatus provided in each embod-
iment of the present application can be used to execute
the method shown in each corresponding embodiment
described above; implementations and principles there-
between are the same, and details will not be described
here again.
[0081] According to embodiments of the present ap-
plication, the present application also provides an elec-
tronic device and a readable storage medium.
[0082] FIG. 7 is a block diagram of an electronic device

for a search method according to an embodiment of the
present application. The electronic device is intended to
represent various forms of digital computers, such as a
laptop computer, a desktop computer, a workbench, a
personal digital assistant, a server, a blade server, a
mainframe computer, and other suitable computers. The
electronic device may also represent various forms of
mobile apparatuses, such as a personal digital process-
ing, a cellular phone, a smart phone, a wearable device,
and other similar computing apparatuses. The compo-
nents shown herein, their connections and relationships,
and their functions are merely as examples, and are not
intended to limit implementations in the present applica-
tion described and/or claimed herein.
[0083] As shown in FIG. 7, the electronic device in-
cludes: one or more processors 701, a memory 702, and
an interface for connecting various components, includ-
ing a high-speed interface and a low-speed interface.
The various components are connected to each other
via different buses, and can be installed on a public moth-
erboard or installed in other ways as desired. The proc-
essor may process instructions executed within the elec-
tronic device, including instructions that stored in or on
the memory to display GUI graphical information on an
external input/output apparatus (such as a display device
coupled to the interface). In other embodiments, multiple
processors and/or multiple buses can be used together
with multiple memories and multiple memories, if desired.
Similarly, multiple electronic devices can be connected,
and each device provides some necessary operations
(for example, as a server array, a group of blade servers,
or a multi-processor system). In FIG. 7, one processor
701 is used as an example.
[0084] The memory 702 is a non-transitory computer
readable storage medium provided in the present appli-
cation. Among them, the memory is stored with instruc-
tions executable by at least one processor, enabling the
at least one processor to execute the search method pro-
vided in the present application. The non-transitory com-
puter readable storage medium of the present application
is stored with computer instructions, which are configured
to enable a computer to execute the search method pro-
vided in the present application.
[0085] As a kind of non-transitory computer readable
storage medium, the memory 702 may be configured to
store non-transitory software programs, non-transitory
computer executable programs and modules, such as
program instructions/modules (such as the processing
module 61 and the transmitting module 62 as shown in
FIG. 6) corresponding to the search method in the em-
bodiments of the present application. The processor 701
executes various functional applications and data
processing of the server by running the non-transitory
software programs, instructions, and modules stored in
the memory 702, thereby achieving the search method
in the above method embodiments.
[0086] The memory 702 may include a program stor-
age area and a data storage area, where the program
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storage area may be stored with an operating system
and an application program required by at least one func-
tion, the data storage area may be stored with data cre-
ated according to use of the electronic device for the
search method, and so on. In addition, the memory 702
may include a high-speed random access memory, and
may also include a non-transitory memory, such as at
least one magnetic disk storage device, a flash memory
device, or other non-transitory solid-state storage devic-
es. In some embodiments, the memory 702 optionally
includes memories remotely arranged relative to the
processor 701, and these remote memories can be con-
nected to the electronic device for the search method
through a network. Examples of the above network in-
clude, but are not limited to, Internet, an intranet, a local
area network, a mobile communication network, and a
combination thereof.
[0087] The electronic device for the search method
may also include: an input apparatus 703 and an output
apparatus 704. The processor 701, the memory 702, the
input apparatus 703 and the output apparatus 704 can
be connected by a bus or in other ways. In FIG. 7, con-
nections via buses are used as an example.
[0088] The input apparatus 703 may receive input dig-
ital or character information, and generate key signal in-
put related to user settings and function control of the
electronic device for the search method, such as a touch
screen, a keypad, a mouse, a trackpad, a touchpad, an
indicator bar, one or more mouse buttons, a trackball, a
joystick and other input apparatuses. The output appa-
ratus 704 may include a display device, an auxiliary light-
ing apparatus (e. g., an LED), a tactile feedback appa-
ratus (e.g., a vibration motor), and so on. The display
device may include, but is not limited to, a liquid crystal
display (LCD), a light emitting diode (LED) display, and
a plasma display. In some implementations, the display
device may be the touch screen.
[0089] Various implementations of the system and the
technique described here may be implemented in a dig-
ital electronic circuit system, an integrated circuit system,
an ASIC (application specific integrated circuit), compu-
ter hardware, firmware, software, and/or a combination
thereof. These various implementations may include: im-
plementations implemented in one or more computer
programs, where the one or more computer programs
may be executed and/or interpreted on a programmable
system including at least one programmable processor,
and the programmable processor may be a dedicated or
generic programmable processor, which may receive da-
ta and instructions from a storage system, at least one
input apparatus and at least one output apparatus, and
transmit the data and the instructions to the storage sys-
tem, the at least one input apparatus and the at least one
output apparatus.
[0090] These computing programs (also known as pro-
grams, software, software applications, or codes) include
machine instructions of the programmable processor,
and may be implemented using a high-level process

and/or an object-oriented programming language, and/or
an assembly/machine language. As used herein, the
terms "machine readable medium" and "computer read-
able medium" refer to any computer program product,
device, and/or apparatus (e.g., a magnetic disk, an opti-
cal disk, a memory, a programmable logic device (PLD))
configured to provide machine instructions and/or data
to the programmable processor, including a machine
readable medium that receives machine instructions as
machine readable signals. The term "machine readable
signal" refers to any signal configured to provide machine
instructions and/or data to the programmable processor.
[0091] For provision of interaction with a user, the sys-
tem and the technique described herein may be imple-
mented on a computer, and the computer has: a display
apparatus for displaying information to the user (such as
a CRT (cathode ray tube) or an LCD (liquid crystal dis-
play) monitor); and a keyboard and a pointing apparatus
(such as a mouse or a trackball), the user may provide
an input to the computer through the keyboard and the
pointing apparatus. Other kinds of apparatuses may also
be used to provide the interaction with the user; for ex-
ample, feedback provided to the user may be any form
of sensor feedback (e.g., visual feedback, auditory feed-
back, or tactile feedback); and may receive the input from
the user in any form (including an acoustic input, a voice
input, or a tactile input).
[0092] The system and the technique described herein
may be implemented in a computing system that includes
back-end components (for example, as a data server),
or a computing system that includes intermediate com-
ponents (for example, an application server), or a com-
puting system that includes front-end components (for
example, a user computer with a graphical user interface
or a web browser through which the user may interact
with the implementations of the systems and the tech-
niques described herein), or a computing system that
includes any combination of the back-end components,
the intermediate components, or the front-end compo-
nents. The components of the system may be intercon-
nected by any form or medium of digital data communi-
cations (e.g., a communication network). Examples of
the communication network include: a local area network
(LAN), a wide area network (WAN), and Internet.
[0093] The computer system may include a client and
a server. The client and the server are generally far away
from each other, and generally interact with each other
through the communication network. A relationship be-
tween the client and the server is generated by computer
programs running on a corresponding computer and hav-
ing a client-server relationship for each other.
[0094] According to the technical solution provided in
the embodiments of the present application, it was found
in the prior art that multiple different requests are initiated
at the business layer and then integrated, for each re-
quest at the business layer, since fewer results are re-
turned to the business, which results in a large number
of valuable content being discarded and the final inte-
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grated result being fewer and less precise. Therefore,
the embodiments of the present application allows for:
after a search keyword is acquired, acquiring a search
result of the search keyword with use of a fine ranking
layer of a vertical search architecture if the search key-
word is a keyword related to vertical search; processing
a display effect of the search result with use of a business
layer of the vertical search architecture to obtain a target
search result; and transmitting the target search result
to a display device. That is, in embodiments of the present
application, a search result of a search keyword may be
acquired with use of a fine ranking layer of a vertical
search architecture, and 10 orders of magnitude of data
can generally be searched at the fine ranking layer com-
pared with a business layer, therefore, a more complete
and accurate search result can be obtained.
[0095] It should be understood that the various forms
of procedures shown above can be used, and reordering,
addition, or deletion of the step can be performed. For
example, the steps recorded in the present application
can be performed concurrently, sequentially, or in differ-
ent orders, provided that desirable results of the technical
solutions disclosed in the present application could be
achieved, and there is no limitation herein.
[0096] The above specific embodiments do not consti-
tute a limitation on the protection scope of the present
application. Those skilled in the art should understand
that various modifications, combinations, sub-combina-
tions, and replacements can be made according to de-
sign requirements and other factors. Any modification,
equivalent replacement and improvement, etc., made
within the spirit and principle of the present application
shall be included in the protection scope of the present
application.

Claims

1. A search method, comprising:

acquiring a search keyword;
acquiring a search result of the search keyword
with use of a fine ranking layer of a vertical
search architecture under a circumstance that
the search keyword is a keyword related to ver-
tical search;
processing a display effect of the search result
with use of a business layer of the vertical search
architecture to obtain a target search result; and
transmitting the target search result to a display
device.

2. The method according to claim 1, wherein the ac-
quiring the search result of the search keyword with
use of the fine ranking layer of the vertical search
architecture comprises:

obtaining multiple retrieval requests with use of

the search keyword at the fine ranking layer;
generating, for each retrieval request, a queue
to calculate the retrieval request, and obtaining
a search result of the retrieval request; and
combining search results of the multiple retrieval
requests to obtain the search result of the search
keyword.

3. The method according to claim 2, wherein the ob-
taining the multiple retrieval requests with use of the
search keyword comprises:
adding multiple different preset fields respectively to
the search keyword to obtain the multiple retrieval
requests.

4. The method according to claim 2, wherein the ob-
taining the multiple retrieval requests with use of the
search keyword comprises:
modifying a field of the search keyword for multiple
times according to a preset modification rule to ob-
tain the multiple retrieval requests.

5. The method according to any one of claims 2 to 4,
wherein multiple queues corresponding to the mul-
tiple retrieval requests are distributed in a tree struc-
ture.

6. The method according to claim 5, wherein the com-
bining the search results of the multiple retrieval re-
quests comprises:
combining the search results obtained through cal-
culation from the respective queues layer-wise ac-
cording to a sequence of the tree structure.

7. The method according to any one of claims 2 to 4,
wherein the combining the results of the multiple re-
trieval requests comprises:
combining the results calculated from the respective
queues according to priorities of the multiple queues
corresponding to the multiple retrieval requests.

8. The method according to any one of claims 1 to 4,
wherein the processing the display effect of the
search result with use of the business layer of the
vertical search architecture to obtain the target
search result comprises:
adjusting a font in the search result and/or a dimen-
sion of an image in the search result with use of the
business layer of the vertical search architecture to
obtain the target search result.

9. A search apparatus, comprising:

a processing module, configured to acquire a
search keyword;
wherein the processing module is further con-
figured to acquire a search result of the search
keyword with use of a fine ranking layer of a
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vertical search architecture under a circum-
stance that the search keyword is a keyword re-
lated to vertical search;
the processing module is further configured to
process a display effect of the search result with
use of a business layer of the vertical search
architecture to obtain a target search result; and
a transmitting module, configured to transmit the
target search result to a display device.

10. The apparatus according to claim 9, wherein the
processing module is specifically configured to:

obtain multiple retrieval requests with use of the
search keyword at the fine ranking layer;
generate, for each retrieval request, a queue to
calculate the retrieval request, and obtain a
search result of the retrieval request; and
combine search results of the multiple retrieval
requests to obtain the search result of the search
keyword.

11. The apparatus according to claim 10, wherein the
processing module is specifically further configured
to:
add multiple different preset fields respectively to the
search keyword to obtain the multiple retrieval re-
quests.

12. The apparatus according to claim 10, wherein the
processing module is specifically further configured
to:
modify a field of the search keyword for multiple times
according to a preset modification rule to obtain the
multiple retrieval requests.

13. The apparatus according to any one of claims 10 to
12, wherein multiple queues corresponding to the
multiple retrieval requests are distributed in a tree
structure.

14. The apparatus according to claim 13, wherein the
processing module is specifically further configured
to:
combine the search results obtained through calcu-
lation from the respective queues layer-wise accord-
ing to a sequence of the tree structure.

15. The apparatus according to any one of claims 10 to
12, wherein the processing module is specifically fur-
ther configured to:
combine the results calculated from the respective
queues according to priorities of the multiple queues
corresponding to the multiple retrieval requests.

16. The apparatus according to any one of claims 9 to
12, wherein the processing module is specifically fur-
ther configured to:

adjust a font in the search result and/or a dimension
of an image in the search result with use of the busi-
ness layer of the vertical search architecture to ob-
tain the target search result.

17. An electronic device, comprising:
at least one processor; and a memory communica-
tively connected to the at least one processor;
wherein the memory is stored with instructions exe-
cutable by the at least one processor, and the in-
structions are executed by the at least one processor
to enable the at least one processor to execute in-
structions of the method according to any one of
claims 1 to 8.

18. A non-transitory computer readable storage medium
stored with computer instructions for enabling the
computer to execute the method according to any
one of claims 1 to 8.
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