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Figure 2

(57) Abstract: The disclosure involves a method for saving
data from webpages. The method can be realized through the
following steps: when the request of saving data from a target
webpage is received, whether assigned saving space is big
enough for storing all the data from a target webpage is
judged in the beginning; if the assigned saving space is not
big enough to store all the data from the target webpage, es-
timate the number of page views of the current collection of
webpages in the next pre-set circle and the current collection
of webpages is correspondent to webpage data saved in the
saving space; based on the estimated amount of page view,
eliminate webpage data saved in the saving space in order to
make the saving space have the ability to save all the webpage
data of the collection of the webpages mentioned above; and
then all the webpage data of the collection of the webpages
mentioned above is saved in the space. The disclosure also
provides a device for storing webpage data. The disclosure
helps improving the efficiency of saving data and the utiliza-
tion rate of the saved webpage data.
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METHOD, DEVICE AND SYSTEM FOR DATA STORAGE MANAGEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to a Chinese Patent Application No.
201310253815.6, filed on June 24, 2013, which is incorporated by reference in its
entirety.

FIELD OF THE TECHNOLOGY

[0002] The present disclosure is related to data storage, especially to website data
storage management.

BACKGROUND

[0003] With the speedy development of the Internet, the number of websites is
increasing. And the content of website keeps updated. While the content of website
keeps updated, some old webpages are still visited. Therefore, the amount of the
total webpage data is increasing. No matter these webpages are served as a search
engine or as a platform for gathering data, it is impossible to store all the webpage
data in a limited saving space (such as magnetic disk and internal storage). As a
result, it is of great importance to employ a good mechanism of eliminating webpage
data in a saving space. In this mechanism, some old webpage data can be
eliminated in the saving space in order to save some new webpage data. Currently,
two common methods for managing webpage data storage treat all the webpages
the same without considering the page views of different webpages and thus, are not
very efficient.

SUMMARY

[0004]In light of the above, the present disclosure provides a method, device and

system for data storage management to improve the efficiency of storage and the
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utilization rate of the saved webpage data.

[0005] The method for managing a data storage device having a processor and a
non-transitory storage accessible to the processor, comprises: determining, by the
processor, whether there is enough storage space to store a target webpage in the
non-transitory storage; if there is not enough space to store the target webpage in
the data storage device, estimating, by the processor, number of page views of at
least one collection of webpages at a future time based on historical numbers of
page views of the at least one collection of webpages, wherein the at least one
collection of webpages comprises a plurality of webpages currently stored in the
non-transitory storage; and removing, by the processor, at least one webpage
currently stored in the non-transitory storage based on the estimated numbers of
page views. The present disclosure also provides a device for storing webpage data.
[0006] The device for saving webpage data comprises at least one processor, and a
non-transitory storage medium accessible to the processor, the non-transitory
storage medium is configured to store: a determination module configured to
determine whether there is enough space to store a target webpage in the non-
transitory storage medium; an estimation module configured to estimate number of
page views of at least one collection of webpages at a future time, if there is not
enough space to store the target webpage in the device, wherein the at least one
collection of webpages comprises a plurality of webpages currently stored in the non-
transitory storage medium; and a removal module configured to remove at least one
webpage currently stored in the non-transitory storage medium based on the
estimated numbers of page views at a future time.

[0007] The method provided by the present disclosure manages website data
storage based on the estimated number of page views of at least one collection of

webpages at a future time based on the corresponding historical numbers of page
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views of the collection of webpages that are currently saved in the storage. The
present disclosure improves efficiency of data storage and the utilization rate of
webpage data.

[0008] This section provides a general summary of the disclosure, and is not a
comprehensive disclosure of its full scope or all of its features.

[0009]Further areas of applicability will become apparent from the description
provided herein. The description and specific examples in this summary are
intended for purposes of illustration only and are not intended to limit the scope of
the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings are included to provide a further understanding
of the claims and disclosure, are incorporated in, and constitute a part of this
specification. Apparently, the accompanying drawings in the following description are
only some embodiments of the present disclosure, and persons of ordinary skill in
the art may further derive other drawings according to these accompanying drawings
without creative efforts.

[0011] Figure 1 is a structural diagram of a server.

[0012] Figure 2 is a flow chart of a first embodiment of a method for managing
webpage data storage.

[0013] Figure 3 is a detailed flow chart of the step S2 in the Figure 2.

[0014] Figure 4 is an example diagram illustrating a trend of the number of page
views of a collection of webpages in one embodiment.

[0015] Figure 5 is a detailed flow chart of the step S2.2 in the Figure 3.

[0016] Figure 6 is a structural diagram of a device in a fourth embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS
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[0017] The various embodiments of the present disclosure are further described in
details in combination with accompanying drawings and embodiments below. Like
numbered elements in the same or different drawings perform equivalent functions. It
should be understood that the specific embodiments described here are used only to
explain the present disclosure, and are not intended to limit the present disclosure.
[0018] When describing a particular example, the example may include a particular
feature, structure, or characteristic, but every example may not necessarily include
the particular feature, structure or characteristic. This should not be taken as a
suggestion or implication that the features, structure or characteristics of two or more
examples, or aspects of the examples, should not or could not be combined, except
when such a combination is explicitly excluded.

[0019]Reference throughout this specification to "one embodiment,” "an
embodiment," "example embodiment," or the like in the singular or plural means that
one or more particular features, structures, or characteristics described in connection
with an embodiment is included in at least one embodiment of the present disclosure.
Thus, the appearances of the phrases "in one embodiment” or "in an embodiment,”
"in an example embodiment,” or the like in the singular or plural in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or characteristics may be combined
in any suitable manner in one or more embodiments.

[0020] The terminology used in the description of the invention herein is for the
purpose of describing particular examples only and is not intended to be limiting of
the invention. As used in the description of the invention and the appended claims,

the singular forms "a," "an," and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. Also, as used in the description herein

and throughout the claims that follow, the meaning of “in” includes “in” and “on”
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unless the context clearly dictates otherwise. It will also be understood that the term
"and/or" as used herein refers to and encompasses any and all possible
combinations of one or more of the associated listed items. It will be further
understood that the terms "may include," "including,” "comprises," and/or
"comprising," when used in this specification, specify the presence of stated features,
operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, operations, elements, components, and/or
groups thereof.

[0021] Figure 1 is a structural diagram of a server. The server 1 can be a server
which can be a group of servers or virtual cloud computing module. In one
embodiment, the server 1 can include one (only one in the Figure 1) or more
storages, storage 11, storage 12, storage controller 13, SSI 14 and Communication
Module 15. And the parts can be connected by one or more than one communication
buses or signal lines.

[0022] General technical staff of the domain can understand that Figure 1 is only an
example of the structure, not to define the structure of the server 1. For instance, the
server 1 can contain less or more parts than that shown on Figure 1; or the server
can contain different configuration from that of Figure 1. The parts in Figure 1 can
use hardware, software or a combination of both hardware and software.

[0023] The storage 11 is used in the programs and modules of storage software,
such as in program orders and modules correspondent to the methods and devices
for managing website data in the embodiments of the disclosure. The server 12 can
run the software programs and modules of the storage 11 to perform respective
application of every function and to deal with data. The storage 11 can contain high-
speed RAM and NVM, such as one or more magnetic storage device, flash memory

and other Nonvolatile solid-state memory. In some embodiments, the storage 11 can
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further contain memories of remote settings correspondent to the processor 12.
These memories of remote settings can connect to the server 1 through network
connection. The network above includes the Internet, company intranet, LAN, mobile
radio communication and a combination of the former four or the like. The visit of the
processor 12 and other possible parts to the storage 11 can be done under the
control of the storage controller 13.

[0024] The SSI 14 couples all the input and output devices to the processor 12 and
the storage 11. The processor 12 runs all the software and orders of the storage 11
and performs all the functions and data processing of the server 1.

[0025] Communication Module 15 is used in communication network and configured
to communicate with other devices. More specifically, the Communication Module 15
can be network card. Network card is served as a port in LAN, connecting computer
and transmission media. Network card is configured to realize the physical
connection and the matching of electrical signals with transmission media of LAN. By
means of this, LAN is established and connected to the Internet, so the LAN can
communicate with all types of network, such as LAN, MAN and WAN.

[0026] The server 1 can also contain Input Unit and Display Unit and so on and they
are not shown in the figure and will not be explained again.

[0027] Figure 2 is a flow chart of a first embodiment of a method for managing
webpage data. The method for managing webpage data in the first embodiment can
be applied in a server like Server 1 mentioned previously. The method comprises the
following steps as listed below:

[0028] In S1, upon receiving a request of saving data from a target webpage,
determining, by the processor, whether there is enough storage space to store a
target webpage in an assigned storage space;

[0029] In S2, if the assigned storage space is not big enough to store all the data
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from the target webpage, estimating the number of page views (PV) of at least one
collection of webpages at a future time, for example in a next pre-set circle, and the
collection of webpages comprises a plurality of webpages currently stored in the
storage;

[0030] In S3, based on the estimated number of page views, removing webpage
data currently saved in the storage in order to make the saving space have the ability
to save all the webpage data of the collection of the webpages mentioned above;
[0031] In S4, saving the target webpage in the storage.

[0032]A server, as used herein, may refer to one or more server computers
configured to provide certain server functionalities, such as database management
and search engines. A server may also include one or more processors to execute
computer programs in parallel.

[0033] According to the method for managing webpage data mentioned above,
based on the estimated number of page views of the webpage data of the collection
of the current webpages in the next pre-set circle, , the present disclosure helps
obtain enough room to store new webpage data in order to improve the efficiency of
data storage and the utilization rate of webpage data.

[0034] In some embodiments, the steps to realize the method above are explained
in details as below.

[0035] The target collection of webpages in the S1 contains at least one pre-set
webpage. The webpage data of the target collection of webpages indicate all the
data from the target collection of webpages. In an embodiment, the target collection
of webpages can be, for instance, the collection of newly generated webpages in a
specified period of time, for example in one day, from one or more websites in the
server 1 (such as news website, discussion website, and shopping website and so

on). With the increasing number of newly generated webpages, the webpage data of
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the collection of newly generated webpages is saved to the storage 11 in the server
1 and such a request is sent. At the same time, the storage 11 is not the internal
memory for temporary data storage. The storage 11 is the internal or external hard
disk storage in the server 1 and the storage 11 is configured to store the webpage
data for a long time. The saving space mentioned above indicates an assigned
saving area with a fixed size in the hard disk storage.

[0036] In another embodiment, due to the advantage - fast access rate - of internal
storage, and for the purpose of accelerating the rate of visiting the webpage data,
when visiting the webpage data saved in the hard disk storage mentioned above in
the server 1, the server 1 will read the webpage data in the hard disk storage and the
webpage data is saved in the internal storage by the server 1 for the purpose of fast
access. As a result, the webpage data of the target collection of webpages can be
acquired from the hard disk storage, and before the webpage data is saved to the
internal storage, the request of saving data is sent. The saving space indicates an
assigned saving area with a fixed size in the hard disk storage in the server 1.

[0037] Specifically, in S1, whether assigned storage space is big enough for storing
all the data from a target webpage is determined by comparing the size of the
webpage data of the collection of webpages with the size of left room in the saving
space. If the size of the webpage data of the collection of webpages is smaller than
the size of left room in the saving space, it indicates that the storage space can store
the webpage data of the collection of webpages. If the storage space is enough to
store the webpage data of the collection of webpages, the webpage data of the
collection of webpages is saved in the storage space.

[0038] In this embodiment, the collection of webpages correspondent to the
webpage data saved to the storage space is called target collection of webpages.

The collection of webpages correspondent to the webpage data currently saved to
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the storage space is called current collection of webpages. Every current collection
of webpages contains at least one pre-set webpage.

[0039] In S2, the number of page views of the current collection of webpages in the
next pre-set circle indicates that in the next pre-set circle, the summation of page
view of every webpage from the current collection of webpages. The page view of
every webpage refers to the times that the webpage is visited. For instance, when
the webpage receives an HTML (Hypertext Markup Language) request from the
browser, one time is added to the times of page view. The pre-set circle can be a
circulatory period of time. Next pre-set circle may indicate a coming pre-set circle.
Every day, if 0:00-23:59 is a pre-set circle, and the current time of today is 20:00, the
coming pre-set circle is 0:00-23:59 of next day.

[0040] More specifically, as can be seen in the Figure 3, estimating the number of
page views of the current collection of webpages in the next pre-set circle can be
realized through the following steps, and the current collection of the webpages is
correspondent to webpage data currently saved in the storage space.

[0041] In S2.1, measuring the number of the page views of the current collection of
webpages in at least one specified time period of the past, e.g. the past pre-set
circles. In an embodiment, it is common that websites supervise the page view of
webpages, therefore, in S2.1, the past page view of every webpage from the current
collection of webpages is acquired in the beginning, and then the acquired page view
of every webpage from the current collection of webpages is classified into the past
different pre-set circles of the current collection of webpages based on time and
websites.

[0042] In S2.2, based on the measured number of page views of the current
collection of webpages in the at least one specified time period of the past, e.g. the

past pre-set circles,, estimating the number of page views of the at least one current
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collection of webpages at a future time, e.g. in the next pre-set circle.

[0043] As can be seen from the previous statistics, although the number of page
views which are related to the collections of webpages in the past pre-set circles are
different, and the trends (the speed of increasing and deceasing) of page views of
the current collection of webpages in the past pre-set circles are also different,
generally speaking, the trends of page views of the collections of webpages in the
past pre-set circles approximately matches a power law distribution. This is
illustrated in Figure 4. A power law distribution herein refers to a distribution by a
power function. The power function indicates the function which matches the
equation ¥ = CcX' . Inthe power function, base number is an independent variable
and power is a dependent variable; exponent is constant. In the power function,
because the parameters c and r are different, power law distribution is also different
and power law distribution correspondent to the trend of page views which are
related to the current collection of webpages in the past pre-set circles is also
different. Therefore, if the distribution function which reflects the trend of page view
which is related to the current collection of webpages is calculated, the number of
page views which is related to the current collection of webpages in the next pre-set
circle can be estimated.

[0044] As shown in Figure 5, S 2.2 can be further divided into the following steps:
[0045] S2.2.1 is a step of fitting a cumulative distribution function to the number of
page views of the at least one collection of webpages in the at least one specified
time period of the past. The cumulative distribution function can be a power function.
Alternatively, the distribution function may also be a probability density function or
functions the like in other embodiments, as long as the function reflects the trend of
page views which is related to the current collection of webpages.

[0046] Specifically speaking, the fitting mentioned above indicates several discrete
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function values {f1, 2, ..., fn} of a certain function. Through adjusting several
undetermined coefficients f(A1, A2, ..., An) in the discrete function, this lessens the
distinction between the function and the already know point set. In this embodiment,
through least square method, the parameters ¢ and r in the distribution function of
the trend of page views which is related to the current collection of webpages can be
calculated. After this, the distribution function of the trend of page views which is
related to the current collection of webpages can be calculated. A preferred function
fitting can be found by means of least squares method. The least squares method
indicates minimizing error sum of squares. In this way, unknown value can be
calculated and the error sum of squares between the unknown value calculated and
the real value can be minimized.

[0047] Based on the respective cumulative distribution function, estimate the
number of page views of the current collection of webpages in the next pre-set circle.
[0048] In S3, in one embodiment, the webpage data saved in the saving space and
the webpage data correspondent to the current collection of webpages with the
number of page views which is less than the pre-set threshold value is eliminated in
order to make the saving space big enough to store the webpage data of the target
collection of webpages. The pre-set threshold value can be set according to former
experience. The pre-set threshold value can contain several sub-threshold values,
such as threshold 1 and threshold 2 and so on. The webpage data correspondent to
the current collection of webpages with the number of page views which is less than
the pre-set first threshold is eliminated. If the saving space is still not big enough to
store the webpage data of the target collection of webpages, the webpage data
correspondent to the current collection of webpages with the number of page views
which is less than the pre-set second threshold is eliminated, and so forth, until the

saving space is big enough to store the webpage data of the target collection of
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webpages. The first threshold is less than the second threshold.

[0049] In S4, all the webpage data of the target collection of the webpages
mentioned above is saved in the space when the saving space is big enough to store
the webpage data of the target collection of the webpages.

[0050] To provide more ways of removing webpage data from the saving space in
the S3 of the embodiment 1, and to make the removal of webpage data from the
storage space more flexible, compared with the method for managing webpage data
in the first embodiment, S3 can be realized through the following steps:

[0051] Ranking the number of page views from low to high and the number of page
views is related to the current collection of webpages correspondent to webpage
data saved in the saving pace; based on the ranking of the number of page views,
remove some webpage data of the collection of the current webpages. The removed
webpage data is the data of some current webpages with higher rank. After the
elimination of some webpage data of the collection of the current webpages with
higher rank, the saving space is not big enough to store the webpage data of the
target collection of the webpages, the same elimination can be performed again until
the saving space is big enough to store the webpage data of the target collection of
the webpages.

[0052] The method for saving webpage data in the embodiment is related to the S3
which is a step of the method for managing webpage data in the first embodiment.
The method in the embodiment 2 is more flexible, and further improves the storage
efficiency of webpage data and the utilization rate of webpage data saved in the
saving space.

[0053] To provide more ways of eliminating webpage data from the saving space in
the S3 of the embodiment 1, and to make the elimination of webpage data from the

saving space more flexible, compared with the method for saving webpage data in
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the first embodiment, S3 can be realized through the following steps:

[0054] Based on the ranking of the number of page views, removing some webpage
data of the current collection of webpages until the storage space is big enough to
save the webpage data of the collection of the current webpages. The eliminated
webpage data is the data of some current webpages with a low number of page
views. In other words, the webpage data with the smallest number of page views is
removed at first. If the saving space is still not big enough to store the webpage data
of the target collection of webpages, and based on this principle, other webpage data
is removed until the saving space is still big enough to store the webpage data of the
target collection of webpages.

[0055] The method for saving webpage data in the embodiment is related to the S3
which is a step of the method for saving webpage data in the first embodiment. The
method in the embodiment 3 is more flexible, and further improves the storage
efficiency of webpage data and the utilization rate of webpage data saved in the
saving space.

[0056] As can be seen in the Figure 6, a fourth embodiment provides a device, 100,
for saving webpage data and the device 100 is used in the server 1. The device 100
for saving webpage data consists of Determination Module 101, Estimation Module
102, Removal Module 103 and Saving Module 104. The modules above indicate
computer programs or chunks of computer programs which are configured to
perform one or more specific functions. The modules are individual in the
embodiment; however, this does not indicate that in practical use, computer
programs or chunks of computer programs are individual.

[0057]As used herein, the term “module” may refer to, be part of, or include an
Application Specific Integrated Circuit (ASIC); an electronic circuit; a combinational

logic circuit; a field programmable gate array (FPGA); a processor (shared,
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dedicated, or group) that executes code; other suitable hardware components that
provide the described functionality; or a combination of some or all of the above,
such as in a system-on-chip. The term “module” may include memory (shared,
dedicated, or group) that stores code executed by the processor.

[0058] Determination Module 101, it is configured to judge whether assigned saving
space is big enough for storing all the data from target webpages when the request
of saving data from a target webpage is received. If the assigned saving space is big
enough for storing all the data from target collection of webpages, the step 104 of
saving data is performed.

[0059] Estimation Module 102, the function of which is that if the assigned saving
space is not big enough to store all the data from the target webpage, the Estimation
Module estimates the number of page views of the current collection of webpages in
the next pre-set circle and the current collection of webpages is correspondent to
webpage data saved in the saving space.

[0060] Specifically speaking, the Estimation Module 102 counts the number of the
page views of the current collection of webpages in the past pre-set circles
respectively at first. And based on the counted number of the page views, the
respective cumulative distribution function of the number of page views which is
related to the current collection of webpages is calculated. And then based on the
respective cumulative distribution function, estimate the number of page views of the
current collection of webpages in the next pre-set circle.

[0061] Removal Module 103, its function is that based on the estimated number of
page views, the Removal Module eliminates webpage data saved in the saving
space in order to make the saving space have the ability to save all the webpage
data of the collection of the webpages mentioned above; the distribution function can

be acquired through least squares fit.
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[0062] In one embodiment, in Removal Module 103, the webpage data saved in the
saving space and the webpage data correspondent to the current collection of
webpages with the number of page views which is less than the pre-set threshold is
eliminated in order to make the saving space big enough to store the webpage data
of the target collection of webpages.

[0063] In one embodiment, in Removal Module 103, rank the number of page views
from low to high and the number of page views is related to the current collection of
webpages correspondent to webpage data saved in the saving pace; based on the
ranking of the number of page views, eliminate some webpage data of the collection
of the current webpages. The eliminated webpage data ranks in the front. The same
elimination can be performed again until the saving space is big enough to store the
webpage data of the target collection of the webpages.

[0064] In another embodiment, in Removal Module 103, based on the ranking of the
number of page views, eliminate some webpage data of the current collection of
webpages until the saving space is big enough to save the webpage data of the
collection of the current webpages.

[0065] Saving Module, it is configured to save the webpage data of the current
collection of webpages in the saving space.

[0066] With regard to the specific process of working of the modules above, the first,
second and third embodiments of the disclosure provide some methods for saving
webpage data. These methods can be used as reference. And these methods will
not be explained again.

[0067] In conclusion, the device 100 for saving webpage data in the embodiments,
based on the number of page views in the next pre-set circle, which is related to the
webpage data of the collection of the current webpages, the disclosure helps the

saving space to have enough room to store new webpage data in order to improve
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the efficiency of data storage and the utilization rate of webpage data.

[0068] In addition, the embodiments of the disclosure also provide a computing
readable storage medium the internal memory of which can perform orders. The
computing readable storage medium can be optical disk, hard disk or flash memory.
The computer can perform orders to let the computer or similar computing device to
complete the all the operations above of saving webpage data.

[0069] The embodiments above are only some preferred embodiments. They are
not to define the disclosure. Although some preferred embodiments of the disclosure
are explained above, they are not to define the disclosure. Any technical staff of the
domain can take advantage of the embodiments above to make equal improvements
and adjustments within the technical scheme of the disclosure. If these equal
improvements and adjustments are within the range of the technical scheme of the
disclosure, any improvements and adjustments with equal effects are protected by

the patent of the disclosure.
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Claims

1. A method for managing a data storage device having a processor and a
non-transitory storage accessible to the processor, comprising:

determining, by the processor, whether there is enough storage space to store
a target webpage in the non-transitory storage;

if there is not enough space to store the target webpage in the data storage
device, estimating, by the processor, number of page views of at least one
collection of webpages at a future time based on historical numbers of page views
of the at least one collection of webpages, wherein the at least one collection of
webpages comprises a plurality of webpages currently stored in the non-transitory
storage; and

removing, by the processor, at least one webpage currently stored in the non-
transitory storage based on the estimated numbers of page views.

2. The method of claim 1, further comprising:

obtaining, by the processor, available storage space freed by the removed at
least one webpage, so that there is enough available storage space to store the
target webpage; and

saving the target webpage in the non-transitory storage.

3. The method of claim 2, wherein the estimating number of page views of
the at least one collection of webpages at a future time based on historical numbers
of page views of the at least one collection of webpages, further comprises:

measuring the number of page views of the at least one collection of

webpages in at least one specified time period of the past; and
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estimating the number of page views of the at least one collection of
webpages at a future time, based on the measured number of page views in the at
least one specified time period of the past.

4. The method of claim 3, wherein the estimating the number of page views of
the at least one collection of webpages at a future time, based on the measured
number of page views in the at least one specified time period of the past, further
comprises:

fitting @ cumulative distribution function to the number of page views of the at
least one collection of webpages in the at least one specified time period of the past;
and

estimating, based the fitted cumulative distribution function, the number of
page views of the at least one collection of webpages at a future time.

5. The method of claim 4, wherein the fitting the cumulative distribution
function to the number of page views of the at least one collection of webpages in
the at least one specified time period of the past, comprises fitting an exponential
distribution using least squares.

6. The method of claim 1, wherein the removing at least one webpage
currently stored in the non-transitory storage based on the estimated numbers of
page views, further comprises

removing at least one webpage of the at least one collection of webpages
from the non-transitory storage, when the estimated number of page views at a
future time is less than a threshold value.

7. The method of claim 1, wherein the removing at least one webpage
currently stored in the non-transitory storage based on the estimated numbers of

page views, further comprises:
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ranking the at least one collection of webpages based on corresponding
numbers of page views of the collection of webpages in at least one specified time
period at a future time, from the lowest to highest; and

removing a specified amount of webpage data from the ranked first collection
of webpages, until there is enough storage space to store the target webpage.

8. The method of claim 7, wherein the removing, by the processor, at least
one webpage currently stored in the non-transitory storage based on the estimated
numbers of page views, further comprises:

removing at least one webpage from the collections of webpages in an order
of their rankings until there is enough space to store the target webpage data.

9. The method of claim 1, wherein after determining whether there is enough
space to store a target webpage in the non-transitory storage, the method further
comprises:

saving the target webpage, if there is enough space to store the target
webpage in the non-transitory storage.

10. A device, comprising at least one processor, and a non-transitory storage
medium accessible to the processor, the non-transitory storage medium is
configured to store the following modules implemented by the processor:

a determination module configured to determine whether there is enough
space to store a target webpage in the non-transitory storage medium;

an estimation module configured to estimate number of page views of at least
one collection of webpages at a future time, if there is not enough space to store the
target webpage in the device, wherein the at least one collection of webpages
comprises a plurality of webpages currently stored in the non-transitory storage

medium; and
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a removal module configured to remove at least one webpage currently stored
in the non-transitory storage medium based on the estimated numbers of page
views at a future time.

11. The device according to claim 10, wherein device further comprising a
saving module configured to

obtain available storage space freed by the removed at least one webpages,
so that there is enough available storage space to store the target webpage; and

save the target webpage in the non-transitory storage medium.

12. The device according to claim 10, wherein the estimation module is
further configured to:

measure the number of page views of the at least one collection of webpages
in at least one specified time period of the past; and

estimate the number of page views of the at least one collection of webpages
at a future time based on the measured number of page views of the at least one
collection of webpages in the at least one specified time period of the past.

13. The device according to claim 12, wherein the estimation module is further
configured to:

fit a cumulative distribution function to the number of page views of the at
least one collection of webpages in the at least one specified time period of the past;
and

estimate, based the fitted cumulative distribution function, the number of page
views of the at least one collection of webpages at a future time.

14. The device according to claim 13, wherein the estimation module is further
configured to fit an exponential distribution using least squares.

15. The device according to claim 10, wherein the removal module is further

configured to:



WO 2014/206096 PCT/CN2014/072144
21

remove at least one webpage of the at least one collection of webpages from
the non-transitory storage medium, when the estimated number of page views at a
future time is less than a threshold value.

16. The device according to claim 10, wherein the removal module is further
configured to:

rank the at least one collection of webpages based on corresponding numbers
of page views of the collection of webpages in at least one specified time period at a
future time, from the lowest to highest; and

remove a specified amount of webpage data from the ranked first collection of
webpages, until there is enough storage space to store the target webpage.

17. The device according to claim 16, wherein the removal module is further
configured to:

remove at least one webpage from the collections of webpages in an order of
their rankings until there is enough space to store the target webpage data.

18. The device according to claim 11, wherein the saving module is further
configured to save the target webpage, if there is enough space to store the target
webpage in the non-transitory storage medium.

19. A non-transitory computer-readable storage medium comprising a set of
instructions for compositing sequential images, the set of instructions to direct at
least one processor to perform acts of:

determining whether there is enough storage space to store a target webpage
in the non-transitory storage;

if there is not enough space to store the target webpage in the data storage
device, estimating the number of page views of at least one collection of webpages

at a future time based on historical numbers of page views of the at least one
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collection of webpages, wherein the at least one collection of webpages comprises
a plurality of webpages currently stored in the non-transitory storage; and

removing at least one webpage currently stored in the non-transitory storage
based on the estimated numbers of page views.

20. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of:

obtaining available storage space freed by the removed at least one webpage,
so that there is enough available storage space to store the target webpage; and

saving the target webpage in the non-transitory storage medium.

21. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of:

measuring the number of page views of the at least one collection of
webpages in at least one specified time period of the past; and

estimating the number of page views of the at least one collection of
webpages at a future time, based on the measured number of page views in the at
least one specified time period of the past.

22. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of:

fitting @ cumulative distribution function to the number of page views of the at
least one collection of webpages in the at least one specified time period of the past;
and

estimating, based the fitted cumulative distribution function, the number of

page views of the at least one collection of webpages at a future time.
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23. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of
fitting an exponential distribution using least squares to the number of page
views of the at least one collection of webpages in the at least one specified time
period of the past.
24. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of
removing at least one webpage of the at least one collection of webpages from
the non-transitory storage medium, when the estimated number of page views at a
future time is less than a threshold value.
25. The non-transitory computer-readable storage medium according to claim
19, wherein the set of instructions, when executed, further cause the processor to
perform the act of
ranking the at least one collection of webpages based on corresponding
numbers of page views of the collection of webpages in at least one specified time
period of the past, from the lowest to highest; and
removing a specified amount of webpage data from the ranked first collection
of webpages, until there is enough storage space to store the target webpage.
26. The non-transitory computer-readable storage medium according to claim
25, wherein the set of instructions, when executed, further cause the processor to
perform the act of
removing at least one webpage from the collections of webpages in an order

of their rankings until there is enough space to store the target webpage data.
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27. The non-transitory computer-readable storage medium according to claim
20, wherein the set of instructions, when executed, further cause the processor to
perform the act of

saving the target webpage, if there is enough space to store the target

webpage in the non-transitory storage medium.
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