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ELECTRONIC APPARATUSAND INFORMATION PROVIDING METHOD
USING THE SAME

Technical Field

[0001] The present disclosure relates to an electronic apparatus and a method of
providing information using the same.

Background Art

[0002] In general, asystem for providing a service to a user online may include a front
end server and aback end server.  The back end server may manage information to
be provided to the user. The front end server may adaptively provide information
received from the back end server to the user.

[0003] When the number of usersusing the service increases, access to a database of the
front end server may increase to provide the information to the user, and an update
of the database may be restricted while the information is provided. Therefore, as
the number of usersincreases, aload of adatabase of the back end may increase.

[0004] Accordingly, thereis a desire for technology for reducing a load of a database
while effectively providing information to a user in such environment.

Disclosure of Invention

Technical Goals

[0005] An aspect is to provide an electronic apparatus and an information providing
method usingthesame.  Specifically, an information providing method for reducing
access to amain database and transmitting relevant information to afront end server
within arelatively short time and an electronic apparatus therefor are to be provided.

[0006] Another aspect is to provide a method of providing information approximate to
actual information stored in a database to a user while reducing aload of the database
and providing desired information to the user using different schemes for updating
information of or regarding a separate database for providing information based on a
change in the actual information stored in the database, and an electronic apparatus
therefor.

[0007] Technical goalsto be achieved through the example embodiments are not limited
to the technical goals as described above, and other technical tasks can be inferred
from the following example embodiments.
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Technical solutions

[0008] According to a first embodiment, there is provided an information providing
method of an electronic apparatus, the method including receiving a counter
information request, identifying cache counter information corresponding to the
counter information request from a cache database related to a counter, and
transmitting response information corresponding to the counter information request
based on the identified cache counter information.

[0009] According to the embodiment, the information providing method may further
include receiving a counter update request, updating counter information
corresponding to the counter update request in a main database related to the counter
in response to the counter update request, and updating the cache counter information
based on counter information stored in the main database.

[0010] According to the embodiment, the updating of the cache counter information may
include updating the cache counter information based on an update time
corresponding to the cache counter information.

[0011] According to the embodiment, the information providing method may include
identifying at least one of information corresponding to the cache counter
information from the main database, where the information includes a counter value,
a change speed of the counter value, and aresidual value of the counter value.

[0012] According to the embodiment, the information providing method may include
transmitting, when the residual value of the counter value is less than or equal to a
threshold, the response information corresponding to the counter information request
based on the counter information identified from the main database.

[0013] According to the embodiment, the updating of the cache counter information may
include updating the cache counter information based on a first time and then
updating the cache counter information based on a second time. An interval
between the first time and the second time may be determined based on at least one
of information identified from the main database at the first time, where the
information corresponds to the cache counter information and includes a counter
value, a change speed of the counter value, and aresidual value of the counter value.

[0014] According to the embodiment, when the change speed of the counter value
corresponds to a predetermined speed or more, the interval between thefirst timeand
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the second time may be reduced than before.

[0015] According to the embodiment, when a ratio between the change speed of the
counter value and a predetermined speed corresponds to a predetermined ratio or
more, the interval between the first time and the second time may be reduced than
before.

[0016] According to the embodiment, when the residual value of the counter value
identified during the first time corresponds to athreshold or less, theinterval between
thefirst time and the second time may be reduced than before.

[0017] According to the embodiment, the update time may be determined based on a
change speed of the counter value.

[0018] According to the embodiment, the update time may be determined based on a
comparison between the residual value of the counter value and athreshold.

[0019] Accordingto asecond embodiment, thereisalso provided an el ectronic apparatus
including a communication device configured to receive a counter information
reguest and transmit response information corresponding to the counter information
request, a first database, a second database, and a controller configured to identify
cache counter information corresponding to the counter information request from the
first database related to a counter to identify the response information corresponding
to the counter information request.

[0020] According to a third embodiment, there is also provided a non-transitory
computer readable recording medium including a computer program for performing
the above-described method.

[0021] Details of example embodiments are included in the detailed description and
drawings.

Effects

[0022] According to example embodiments, one or more of the following effects are
expected.

[0023] According to example embodiments, it is possible to reduce access to a main
database and relatively reduce a latency by transmitting response information to a
front end server based on cache counter information identified using a cache database
in response to a counter information request from the front end server. Unlike the

main database, when matching a specific condition, an update time interval of the
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cache database may be reduced, so that cache counter information stored in the cache
database may be more frequently updated.  Accordingly, by providing an
approximate value using the cache database capable of processing a larger quantity
of information at a higher speed in comparison to the main database, it is possible to
reduce the access to the main database and relatively quickly process requests.

[0024] Effects are not limited to the aforementioned effects, and other effects not
mentioned will be clearly understood by those skilled in the art from the description
of the claims.

Brief Description of Drawings

[0025] FIG. 1isadiagram illustrating a system for providing a service according to an
example embodiment.

[0026] FIG. 2 illustrates an information providing method performed in an electronic
apparatus according to an example embodiment.

[0027] FIG. 3illustrates aprocess of determining an update time corresponding to cache
counter information according to an example embodiment.

[0028] FIG. 4 is a block diagram illustrating an electronic apparatus according to an
example embodiment.

Best Modefor Carrying Out the Invention

[0029] Terms used in the embodiments are selected, as much as possible, from general
terms that are widely used at present while taking into consideration the functions
obtained in accordance with the present disclosure, but these terms may be replaced
by other terms based on intentions of those skilled in the art, customs, emergence of
new technologies, or the like. Also, in a particular case, terms that are arbitrarily
selected by the applicant of the present disclosure may be used. In this case, the
meanings of these terms may be described in corresponding description parts of the
disclosure. Accordingly, it should be noted that the terms used herein should be
construed based on practical meanings thereof and the whole content of this
specification, rather than being ssmply construed based on names of the terms.

[0030] Inthe entire specification, when an element is referred to as "including” another
element, the element should not be understood as excluding other elements so long
as there is no specia conflicting description, and the element may include at least

one other element. In addition, the terms "unit" and "module”, for example, may
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refer to a component that exerts at least one function or operation, and may be
realized in hardware or software, or may be realized by combination of hardware and
software.

[0031] Theexpression*“atleast oneof A, B, and C’ may includethefollowing meanings:
A aone; B alone; C aone; both A and B together; both A and C together; both B and
C together; and all three of A, B, and C together.

[0032] In the present disclosure, a"termina” may be implemented as a computer or a
portable terminal capable of accessing aserver or another terminal through a network.
Here, the computer may include, for example, alaptop computer, adesktop computer,
and a notebook equipped with a web browser. The portable terminal may be a
wirel ess communi cation device ensuring aportability and amobility, and include any
type of handheld wireless communication device, for example, a tablet PC, a
smartphone, a communication-based terminal such as international mobile
telecommunication (IMT), code division multiple access (CDMA), W-code division
multiple access (W-CDMA), and long term evolution (LTE).

[0033] In the following description, embodiments of the present disclosure will be
described in detail with reference to the drawings so that those skilled in the art can
easily carry out the present disclosure. The present disclosure may be embodied in
many different forms and is not limited to the embodiments described herein.

[0034] Hereinafter, example embodiments of the present disclosure will be described
with reference to the drawings.

[0035] FIG. 1 illustrates a system for providing a service according to an example
embodiment.

[0036] Referringto FIG. 1, asystem for providing a service may include at least one of
afront end server 110 and aback end server 120. FIG. 1illustrates only components
of the system related to the present embodiment. However, it is obvious to those
skilled in the art that other general-purpose components may be further included in
addition to the componentsillustrated in FIG. 1.

[0037] Thefront end server 110 and the back end server 120 may communicate with one
another in anetwork. The network may include any one or combinations of alocal
area network (LAN), awide area network (WAN), a value added network (VAN), a

mobile radio communication network, and a satellite communications network.
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Also, the network is a comprehensive data communication network that allows
network components to smoothly communicate with each other, and may include a
wired Internet, a wireless Internet, and a mobile wireless communication network.
The wireless communication may be, for example, wireless fidelity (Wi-Fi) LAN,
Bluetooth™, Bluetooth low energy, ZigBee, Wi-Fi direct (WFD), ultra wideband
(UWB), infrared Data Association (IrDA) communication, and near field
communication (NFC), but is not limited thereto.

[0038] The front end server 110 may transmit a counter information request 130 to the

back end server 120 based on at least one of a user's request and a server's request.
The back end server 120 may transmit response information 140 corresponding to
the counter information request 130 to the front end server 110. The front end
server 110 may output the received response information 140 through an output
device 111. For example, when a user requests information on or regarding a
specific page from the front end server 110, the front end server 110 may transmit a
reguest for information associated with the corresponding page to the back end server
120. Inresponseto therequest, the back end server 120 may transmit aval ue stored
in at least one database among a plurality of databases to the front end server 110.

[0039] The back end server 120 may include at least one of afirst database 121 and a

second database 123. Here, the first database 121 may be a database in which
cached information corresponding to the requested information is stored. The
second database 123 may be a database in which a value corresponding to actual
information is stored. The information stored in the first database 121 may be
updated based on the second database 123 at preset timeintervals.  In an example,
in terms of information frequently accessed by the user, the back end server 120 may
provide information to the front end server 110 based on the value stored in the first
database 121. In this example, when a change in specific information is to be
recorded, the back end server 120 may perform an update corresponding to the

change in specific information in the second database 123.

[0040] In an example, the first database 121 may be a cache database in which cache

counter information is stored, and the second database 123 may be a main database
in which counter information is stored. The cache database distinguished from the

main database may store and load the cache counter information and may process a
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larger quantity of information at a higher speed when compared to the main database.
A speed at the cache database accesses the cache counter information may be higher
than a speed at the main database accesses the counter information.  Accordingly,
the cache database may process a larger amount of operations per unit time. Also,
in the example embodiment, the cache database may be implemented using a loca
memory of a server related to the main database or a memory of another server.
Although the cache database is described in contrast with the main database in the

example embodiment, the two databases may aso be implemented in other ways.

[0041] In this instance, the first database 121 may generate the cache counter

information based on the counter information of or regarding the second database
123. Also, thefirst database 121 may update the cache counter information based
on the counter information of the second database 123 at preset timeintervals. The
response information transmitted in response to the counter information request may
be determined based on the cache counter information stored in the cache database.
In addition, the response information may be an approximate value of the counter
information stored in the main database. Specifically, when the cache counter
information stored in the cache database is updated based on counter information
stored in the main database at a time T1 and a time T2, and when the counter
information request is received from the front end server in a period of time between
the time T1 and the time T2, the back end server may transmit the response
information based on the cache counter information stored in the cache database
updated at the time T1. In this case, the response information may be an

approximate value of the counter information stored in the main database.

[0042] The first database 121 may store the cache counter information, and the second

database 123 may store the counter information. The counter information may
include at least one of a counter value, a change speed of the counter value, and a
residual value of the counter value. The cache counter information may include at
least one of a cache counter value and a residual value of the cache counter value.
The cache counter information may be determined based on the counter information.

[0043] Inthisinstance, a counter may be numerical information monitored or managed

by the back end server 120 and may be numerical information that increases or

decreases. When the counter value is numerical information that increases, a
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residual value of the counter value may be numerical information that decreases to
correspond to the counter value. When the counter value is numerical information
that decreases, a residual value of the counter value may be numerical information
that increases to correspond to the counter value. As an example, the back end
server 120 may use the counter to perform stock management or budget management
related to a specific event.

[0044] Specifically, when a quantity of a product A in stock at atime TO is 10000, a

counter value of the product A at the time T1 may be 500, a residua value of the
counter value may be 9500, and a change speed of the counter value may be VA. In
addition, in this case, a counter value of the product A at the time T2 may be 2000, a
residua value of the counter value may be 8000, and a change speed of the counter
valuemay be VB. Also, inthis case, a counter value of the product A at atime T3
may be 7000, aresidua value of the counter value may be 3000, and a change speed
of the counter value may be VC. Asanother example, the back end server 120 may
perform budget management using the counter. When a budget is 100 million won
at thetime TO, acounter value at thetime T1 may be 10 million won, aresidual value
of the counter value may be 90 million won, and a change speed of the counter value
may be V1. In addition, in this case, a counter value at the time T2 may be 30
million won, a residual value of the counter value may be 70 million won, and a
change speed of the counter value may be V2. Also, in this case, a counter value at
the time T3 may be 60 million won, aresidual value of the counter value may be 40
million won, and a change speed of the counter value may be V3. The usage of the
counter is not limited to the stock management and budget management, and may

also be applied in acasein which management of numerical information is performed.

[0045] Theback end server 120 may use the counter to monitor or manage the numerical

information. The front end server 110 may display information received from the
back end server 120. The back end server 120 may transmit response information
to the front end server 110 based on information acquired through the first database
121. Thefirst database 121 may update the stored cache counter information based

on the counter information stored in the second database 123.

[0046] Inthisinstance, the second database 123 which is the main database may update

relevant information for each time the counter information is changed.



5

10

15

20

25

30

Alternatively, the second database 123 which is the main database may update
relevant information in real time. For example, when the counter information is
changed in the stock management, the second database 123 may update relevant

information.

[0047] In addition, the first database 121 which is the cache database may perform an

update based on information acquired from the second database 123. When access
to the second database 123 frequently occurs for the update of the first database 121,
a latency and a throughput may increase. In a case of the stock management or
budget management under a certain condition, it is sufficient that information output
to auser isnot an actual value but an approximate value of the actual value. Thus,
frequent access to the second database 123 may not be required for the update of the
first database 121, which may reduce the latency and throughput. However, when
the counter information approaches a threshold at a time of using the cache counter
information, and when information displayed to the user is different from actual
information, the information displayed to the user may be different from information
that the user can respond to.  In this case, counter information corresponding to the
actual value may be output. The user and the front end server may request the
counter information in the same manner. The back end server may determine a
database including information to be returned based on a changed state or current
state of the counter information. In addition, the back end server may adjust a
period of updating the cache database based on information on or regarding the
aforementioned states.

[0048] Hereinafter, an operation of the back end server 120 including the first database

121 and the second database 123 will be described in detail.

[0049] FIG. 2 illustrates an information providing method performed in an electronic

apparatus according to an example embodiment.

[0050] Referring to FIG. 2, in operation S210, an electronic apparatus may receive a

counter information request. The electronic apparatus may be a device
corresponding to a back end server and may receive a counter information request
fromafront end server. Thefront end server may manage atarget having numerical
information to be monitored based on counter information. For example, when
selling a product with a limited quantity, the back end server may manage quantity
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information of or regarding the product, and the front end server may receiverelevant

information from the back end server and output the relevant information.

[0051] In operation S220, the electronic apparatus may identify cache counter

information corresponding to the counter information request from a cache database
related to acounter. The electronic apparatus corresponding to the back end server
may include a cache database in which cache counter information is stored and a

main database in which counter information is stored.

[0052] In this instance, the cache counter information may be updated based on the

counter information stored in the main database. Specifically, the main database
may update rel evant information in real time or for each time the counter information
is changed. Unlike the main database, the cache database may update the cache
counter information based on the counter information stored in the main database.
More specifically, the electronic apparatus may receive acounter updaterequest. In
response to the counter update request, the electronic apparatus may update counter
information stored in a main database related to a counter. The counter update
request may be a request received in rea time or for each time the counter
information is changed.

[0053] In addition, the electronic apparatus may update the cache counter information

based on the counter information stored in the main database. The cache counter
information may include at least one of a cache counter value and aresidual value of
the cache counter value. Here, the cache counter value may correspond to the
counter value of the main database. Also, the residual value of the cache counter
value may correspond to theresidual value of themain database. Unlikethe counter
information, the electronic apparatus may update the cache counter information
based on an update time corresponding to the cache counter information. In other
words, the cache counter information stored in the cache database may be determined
at an instance of updating based on the counter information stored in the main
database. For example, when selling a product with a quantity limited by 10000, if
acounter value stored in the main database at atime T1is 1000 and a counter residual
value is 9000, a cache counter value stored in a cache database updated at the time
T1 may be 1000 and aresidual value of the cache counter value may be 9000. In

this example, if a counter value stored in the main database at atime T2 is 1020 and
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a counter residual value is 8980, a cache counter value stored in a cache database
updated at the time T2 may be 1020 and aresidual value of the cache counter value
may be 8980.

[0054] Here, the update time of the cache database may be changed based on the counter

information.  Specifically, the cache database may update the cache counter
information based on a first time, and then update the cache counter information
based on asecondtime. Aninterval between thefirst time and the second time may
be determined based on at |east one of information identified from the main database
a thefirst time. Here, theidentified information may correspond to cache counter
information and may include a counter value, a change speed of the counter value,
and aresidual value of the counter value. More specifically, the cache database may
update the cache counter information at the time T1, update the cache counter
information at the time T2, and then update the cache counter valueat atimeT3. In
thisinstance, an interval between T2 and T1 may be determined based on the counter
information identified from the main database at the time T1. Also, an interva
between T3 and T2 may be determined based on the counter information identified
from the main database at the time T2.

[0055] According to the example embodiment, when a change speed of a counter value

identified from the main database at a current time corresponds to a predetermined
speed or more, atime interval at which the update is performed may bereduced. In
this case, the change speed of the counter value may be determined using a counter
value corresponding to a previous time (e.g., TO) and a counter value corresponding
to the current time (e.g., T1). The predetermined speed may be determined based
on statistics in advance. Specifically, when a change speed of the counter value
identified from the main database at T1 is less than the predetermined speed and a
change speed of the counter value identified from the main database at T2 is greater
than or equal to the predetermined speed, atime interval between T3 and T2 may be
reduced to be less than a time interval between T2 and T1. This is for more
frequently monitoring the counter value when it is determined that the change speed
of the counter valueisrelatively high.

[0056] According to the example embodiment, when aratio between the change speed

of the counter value identified from the main database at the current time and the
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predetermined speed corresponds to a specific ratio or more, atime interval at which
the update is performed may be reduced. In this case, the change speed of the
counter value may be determined based on a counter value corresponding to a
previous time (e.g. TO) and a counter value corresponding to the current time (e.g.
T1). The predetermined speed and the specific ratio may be determined based on
statistics in advance. Specifically, when a ratio between a change speed of the
counter value identified from the main database at T1 and the predetermined speed
isless than the specific ratio, and when aratio between a change speed of the counter
value identified from the main database at T2 and the predetermined speed is greater
than or equal to the specific ratio, atime interval between T3 and T2 may be reduced
to be less than a time interval between T2 and T1. This is for more frequently
monitoring the counter value when it is determined that the change speed of the
counter valueisrelatively high.

[0057] According to the example embodiment, when a residual value of the counter

value identified from the main database at the current time corresponds to athreshold
or less, atime interval at which the update is performed may be reduced. In this
case, the threshold may be determined based on statisticsin advance.  For example,
when the threshold is set to 500 in advance, and when aresidua value of the counter
value identified from the main database at T1 is 530, atimeinterval between T2 and
T1 may remain as before. In this case, however, if aresidua value of the counter
value identified from the main database at T2 is 495, atimeinterval between T3 and
T2 may be reduced to be less than thetime interval between T2and T1. Thisisfor
more frequently monitoring the counter information. More specifically, the
threshold may be subdivided into a plurality of thresholds such as athreshold 1 (e.g.,
500), a threshold 2 (e.g., 300), and a threshold 3 (e.g., 100). In this case, when
residual values of counter values correspond to respective thresholds or less, atime
interval at which the update is performed may be reduced. For example, when the
residual value of the counter valueis 530 at T1 and the residual value of the counter
valueis 495 at T2, the time interval between T2 and T1 may remain as before while
the time interval between T3 and T2 is reduced to be less than the time interval
between T2 and T1. In this example, when the residua value of the counter value
corresponds to a value between the threshold 1 and the threshold 2, the time interval
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between T3 and T2 may be maintained. When the residua value of the counter
value corresponds to a value less than or equal to the threshold 2, the time interval
may be reduced than before. In a case in which the residual value of the counter
value is 317 at T11, the residua value of the counter value is 303 at T12, and the
residual value of the counter value is 294 at T13, a time interval between T11 and
T12 and atime interval between T13 and T12 may correspond to the time interval
between T3and T2. However, atimeinterval between T13 and T14 may be reduced
to be less than the time interval between T13 and T12. Thisisfor more frequently
monitoring as the residual value of the counter value approaches "0." When the
residua value of the counter value corresponds to a value less than or equal to the
threshold 3, thetimeinterval may be further reduced than before. Inacaseinwhich
theresidual value of the counter valueis 111 at T25, the residual value of the counter
valueis 102 at T26, and the residual value of the counter value is 98 at T27, atime
interval between T25 and T26 and a time interval between T27 and T26 may
correspond to the time interval between T13 and T14. However, a time interval
between T27 and T28 may be reduced to be less than the time interval between T27
and T26. When the residual value of the counter value corresponds to a value less
than or equal to the threshold 3, the cache database may update relevant information
amost in real time. Accordingly, the cache database may update the relevant
information almost in real time by referencing the counter information stored in the
main database. Alternatively, when the residual value of the counter value
corresponds to a value less than or equal to the threshold 3, the electronic apparatus
may determine response information based on the counter information identified in
the main database. That is, the response information may be determined based on
information identified in the main database instead of information identified in the
cache database. This is because when the residual value of the counter value
correspondsto avalue lessthan or equal to thethreshold 3, theresidual value reaches

almost "0" and more frequent monitoring is performed.

[0058] In addition, according to the example embodiment, the cache database may

update the cache counter information in consideration of the counter value, the

change speed of the counter value, and the residual value of the counter value.

[0059] In operation S230, the electronic apparatus may transmit response information
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corresponding to the counter information request based on the identified cache
counter information.  Specifically, when the cache database updates the cache
counter information based on the counter information, the electronic apparatus may
identify the cache counter information. In this case, the electronic apparatus may
transmit the response information corresponding to the counter information request
received from the front end server to the front end server. Here, the response
information may be determined based on the identified cache counter information.
For example, when selling a product with a quantity limited by 10000, the electronic
apparatus may determine response information based on 8240 corresponding to the
cache counter value and 1760 corresponding to the residua value of the cache
counter value at the time T1 and transmit the determined response information to the
front end server. As such, the electronic apparatus may determine the response
information by accessing the cache database instead of accessing the main database
in response to the counter information request and transmit the response information

to the front end server, which may reduce alatency and aload of the main database.

[0060] FIG. 3illustrates aprocess of determining an update time corresponding to cache

counter information according to an example embodiment.

[0061] Referring to FIG. 3, in operation S301, an electronic apparatus may receive a

counter information request from a front end server. A counter may be numerical
information monitored by the electronic apparatus and may be numerical information
that increases or decreases. The electronic apparatus may manage the numerical
information, and the front end server may receive relevant information from the
electronic apparatus. A main database in which counter information is stored may
update relevant information for each time the counter information is change or update
relevant informationinreal time. A cache counter database in which cache counter
information is stored may update the cache counter information based on an update
time. The cache counter information stored in the cache database may be
determined based on the counter information stored in the main database at an
instance of updating. When updating the cache counter information at atime T1,
the cache counter information may be updated based on the counter information
stored in the main database. In this instance, the electronic apparatus may

determine response information based on the cache counter information and transmit
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the determined response information to the front end server.  An update time of the
cache counter information may be an unfixed value and determined in consideration
of aspecific condition. For example, the update time may be determined based on
a change speed of a counter value or determined based on a comparison between a
residual value of the counter value and a threshold.

[0062] In operation S303, the electronic apparatus may verify whether to correspond to

a specific condition. Specifically, the electronic apparatus may monitor relevant
information at an instance that the cache database is updated and verify whether the
relevant information corresponds to the specific condition. In operation S305, in a
case of corresponding to the specific condition, the electronic apparatus may adjust
an update time interval.  In operation S307, in a case of not corresponding to the
specific condition, the electronic apparatus may maintain the update time interval.
As an example, when the change speed of the counter value is less than a
predetermined speed, accuracies of the counter value and the cache counter value
may be maintained at a predetermined level and thus, the update time interval of the
cache counter information may be maintained. When the change speed of the
counter value is greater than or equal to the predetermined speed, the update time
interval of the cache counter information may be reduced to maintain the accuracies
of the counter value and the cache counter value at the predetermined level. That
is, by more frequently updating the cache counter information, an accuracy between
the counter information and the cache counter information may be maintained at the
predetermined level. As another example, when the residual value of the counter
value is greater than or equal to a threshold, a probability that the residual value of
the counter value reaches 0" within a predetermined period of timemay berelatively
low and thus, the update time interval of the cache counter information may be
maintained. When the residual value of the counter value isless than the threshold,
the probability that the residua value of the counter value reaches "0" within the
predetermined period of time may be relatively high and thus, the update time
interval of the cache counter information may be reduced. The threshold may be
subdivided into a plurality of thresholds. When residual values of counter values
correspond to respective thresholds, different update time intervals may be applied.

In the example embodiment, a counter value of which aresidual value is zero may
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be set to be the threshold. When the counter value reaches the threshold,
information displayed to a user and an action taken based on the corresponding
information may be changed and thus, a counter value corresponding to an actual
counter value may be displayed to the user. In this case, atime interval at which
the cache database i s updated may be adjusted based on adegree to which the counter
value reaches the threshold.  Alternatively, when the counter value approaches the
threshold, information corresponding to an actual counter value may be provided to
the user by returning the counter value of the main database to the front end server
or theuser. Although acriterion for directly returning the counter value of the main
database may be performed similar to the above-described method of determining
the update time interval of the cache database, a value of the criterion may be

determined in consideration of aload of the main database and a user's experience.

[0063] Also, when updating the cache counter value of the cache database, if values

corresponding to a plurality of counter values are updated from the main database,
the load of the main database may increase due to the cache counter value update.
To avoid this, a current load level of the main database may be determined. Asa
result, when the load level is high, an information update time of a cache counter in
which a counter residual value is a predetermined value or more may be adjusted.
For example, an update for one period may be omitted, and an update is performed
in a next period. As such, a period for updating the cache counter value may be
changed based on the load level of the main database.

[0064] FIG. 4 is a block diagram illustrating an electronic apparatus according to an

example embodiment.

[0065] According to an example embodiment, an e ectronic apparatus 400 may include

a communication device 410, a first database 420, a second database 430, and a
controller 440. FIG. 4 illustrates only components of the electronic apparatus 400
related to the present embodiment. However, it isobviousto those skilled in the art
that other general-purpose components may be further included in addition to the
components illustrated in FIG. 4. Since the electronic apparatus 400 may include
contents of the above-described electronic apparatus, redundant description will be
omitted.

[0066] The communication device 410 may be a device for performing wired and/or
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wireless communication and may communicate with a front end server. The
communication device 410 may use communication technologies such as global
system for mobile communication (GSM), code division multi access (CDMA), long
term evolution (LTE), 5G, wirdess LAN (WLAN), Wi-Fi, Bluetooth™, radio
frequency identification (RFID), IrDA communication, ZigBee, and NFC, for
example. Inthe example embodiments, the communication device 410 may also be
referred to as a transceiver.  Through the transceiver, the eectronic apparatus 400
may exchange information with an external node.

[0067] The first database 420 may correspond to a cache database in which cache
counter information is stored. The second database 430 may correspond to amain
database in which counter information is stored. The cache counter information
may be determined based on the counter information.

[0068] The controller 440 may control an overall operation of the electronic apparatus
400 and process data and a signal. The controller 440 may include at least one
hardware unit. In addition, the controller 440 may operate through one or more
software modul es generated by executing program codes stored inamemory.  Since
the controller 440 may include a processor and a memory, the processor may execute
aprogram code stored in the memory to control an overall operation of the electronic
apparatus 400 and process data and a signal. Also, in the example embodiments,
the controller 440 may include at |east one processor.

[0069] The controller 440 may transmit response information to afront end server using
cache counter information, thereby reducing access to a database and a latency.

[0070] Meanwhile, although the description of aservice providing systemis given based
on afront end and a back end separately, it is merely a conceptua manner. In an
actual implementation, it is apparent that example embodiments of the present
disclosure can be applied to a service including a server for providing information
stored in a database in response to a user request.

[0071] The €electronic apparatus or terminal described herein may include a processor, a
memory which stores and executes program data, a permanent storage such asadisk
drive, a communication port for communication with an external device, and a user
interface device such as a touch panel, a key, and a button. Methods realized by

software modules or algorithms may be stored in a computer-readable recording



10

15

20

25

18

medium as computer-readable codes or program commands which may be executed
by the processor. Here, the computer-readable recording medium may be a
magnetic storage medium (for example, a read-only memory (ROM), a random-
access memory (RAM), afloppy disk, or a hard disk) or an optical reading medium
(for example, a CD-ROM or a digital versatile disc (DVD)). The computer-
readable recording medium may be dispersed to computer systems connected by a
network so that computer-readable codes may be stored and executed in adispersion
manner. The medium may be read by a computer, may be stored in a memory, and

may be executed by the processor.

[0072] The present embodiments may be represented by functional blocks and various

processing steps.  Thesefunctional blocks may be implemented by various numbers
of hardware and/or software configurations that execute specific functions. For
example, the present embodiments may adopt direct circuit configurations such as a
memory, a processor, a logic circuit, and a look-up table that may execute various
functions by control of one or more microprocessors or other control devices.
Similarly to that elements may be executed by software programming or software
elements, the present embodiments may be implemented by programming or
scripting languages such as C, C++, Java, and assembler including various algorithms
implemented by combinations of data structures, processes, routines, or of other
programming configurations.  Functional aspects may be implemented by
algorithms executed by one or more processors. In addition, the present
embodiments may adopt the related art for electronic environment setting, signal
processing, and/or data processing, for example. The terms "mechanism”,
"element”, "means’, and "configuration" may be widely used and are not limited to
mechanical and physical components. These terms may include meaning of aseries

of routines of software in association with a processor, for example.

[0073] The above-described embodiments are merely examples and other embodiments

may be implemented within the scope of the following claims.
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CLAIMS

1 A method of providing information by an electronic apparatus, the method
comprising:

receiving a counter information request;

identifying cache counter information corresponding to the counter information
request from a cache database related to a counter; and

transmitting response information corresponding to the counter information
request based on the identified cache counter information.

2. The method of claim 1, further comprising:
receiving a counter update request;
updating counter information corresponding to the counter update request in a
main database related to the counter in response to the counter update request; and
updating the cache counter information based on the counter information stored

in the main database.

3. The method of claim 2, wherein the updating of the cache counter information
comprises:
updating the cache counter information based on an update time corresponding

to the cache counter information.

4, The method of claim 2, further comprising:

identifying at least one information corresponding to the cache counter
information from the main database, wherein the at least one information includes a
counter value, a change speed of the counter value, and a residual value of the counter

value.

5. The method of claim 4, further comprising:
transmitting, in response to the residual value of the counter value being less than
or equal to athreshold, the response information corresponding to the counter information

request based on the counter information identified from the main database.
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6. The method of claim 2, wherein the updating of the cache counter information
comprises updating the cache counter information based on afirst time and then updating
the cache counter information based on a second time, and

an interval between the first time and the second time is determined based on at
least one information identified from the main database at the first time, wherein the at
least one information correspondsto the cache counter information and includes acounter

value, a change speed of the counter value, and aresidual value of the counter value.

7. The method of claim 6, wherein in response to the change speed of the counter
value being equal to or greater than a predetermined speed, the interval between the first

time and the second time is reduced.

8. The method of claim 6, wherein in response to a ratio between the change speed
of the counter value and a predetermined speed being equal to or greater than a

predetermined ratio, the interval between the first time and the second time is reduced.

9. The method of claim 6, wherein in response to the residual value of the counter
value identified during the first time being equal to or less than a threshold, the interval
between the first time and the second time is reduced.

10. The method of claim 3, wherein the update time is determined based on a change

speed of a counter value.

11. The method of claim 3, wherein the update time is determined based on a

comparison between aresidual value of a counter value and a threshold.

12. The method of claim 2, wherein the updating of the cache counter information
based on the counter information stored in the main database comprises:
determining a time for updating the cache counter information based on a load

level of the main database.

13. A non-transitory computer readable recording medium comprising a computer
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program for performing the method of claim 1.

14. An electronic apparatus comprising:

acommunication device configured to receive a counter information request and
transmit response information corresponding to the counter information request;

afirst database;

a second database; and

a controller configured to identify cache counter information corresponding to
the counter information request from thefirst database related to a counter, to identify the

response information corresponding to the counter information request.



