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(57) ABSTRACT

A system comprising a processor and a memory storing
instructions that, when executed, cause the system to receive
a content request from a client device of a user; determine
level of network availability on the client device and data
plan availability associated with the user; determine one or
more content filtering factors to filter the content for display
to the user; filter the content based on the one or more
filtering factors, the level of network availability, and the
data plan availability; and provide filtered content for dis-
play on the client device of the user.
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FILTERING CONTENT BASED ON USER
MOBILE NETWORK AND DATA-PLAN

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application 1s a continuation of U.S. applica-
tion Ser. No. 14/830,252, filed Aug. 19, 2015, the contents
of which are incorporated by reference herein.

BACKGROUND

[0002] The disclosure relates to filtering content based on
user mobile network and data-plan. Specifically, the disclo-
sure relates to filtering the content for display to a user based
on quality of network the user’s mobile device 1s on and
amount of data-plan left with the user.

[0003] Ifauser is using a mobile application (e.g., a social
network application) and 1s on a poor network connection
(e.g., 1 bar edge network), his’her experience can be very
frustrating 1f content requested by the user 1s delivered 1n
low quality or 1s not interesting data. Some of the problems
associated with a poor network connection are 1) retrieving
a normal number of social posts to load at start may take a
long time, 2) once the posts are loaded, the content may not
be 1nteresting, consequently the user wasted time waiting for
the load, and 3) even 1f the content 1s interesting but
otherwise includes a lot of media items (e.g., photos, videos,
etc.), the user may find 1t frustrating or impossible to
download the media items because of his/her poor network
connection, again wasting the user’s time.

[0004] Presently, there 1s no way for a user to set prefer-
ences for what level of content quality or characteristics that
must be met when using the user’s data plan or have a
content providing server automatically take that into con-
sideration before sending back content to the user for
display. In other words, the user can’t tell an application that
“data and/or network bandwidth are tight—only give the
best content”. There currently 1sn’t a solution that takes 1n a
combination of the user’s network bandwidth availability,
amount of data left 1n the user’s data plan, and the quality of
content to determine 1f only content of high relevance to the
user should be rendered at a time of poor network connec-
tion and/or low data plan availability and the rest should be
queued up for another time when the network and data plan
constraints do not exist.

SUMMARY

[0005] According to one mnnovative aspect of the subject
matter 1n this disclosure, a system having a processor and a
memory storing instructions that, when executed, cause the
system to receive a content request from a client device of
a user; determine level of network availability on the client
device and data plan availability associated with the user;
determine one or more content filtering factors to filter the
content for display to the user; filter the content based on the
one or more filtering factors, the level of network availabil-
ity, and the data plan availability; and provide filtered
content for display on the client device of the user.

[0006] In general, another innovative aspect of the subject
matter described 1n this disclosure may be implemented in
methods that include: receiving, using one or more comput-
ing devices, a content request from a client device of a user;
determining, using the one or more computing devices, level
of network availability on the client device and data plan
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availability associated with the user; determining, using the
one or more computing devices, one or more content filter-
ing factors to filter the content for display to the user;
filtering, using the one or more computing devices, the
content based on the one or more filtering factors, the level
of network availability, and the data plan availability; and
providing, using the one or more computing devices, filtered
content for display on the client device of the user.

[0007] Other implementations of one or more of these
aspects include corresponding systems, apparatus, and com-
puter programs, configured to perform the actions of the
methods, encoded on computer storage devices.

[0008] These and other implementations may each option-
ally include one or more of the following features.

[0009] For instance, the operations further include: send-
ing, using the one or more computing devices, a notification
to the client device of the user, the notification notitying the
user of one or more of the level of network availability and
the data plan availability and asking the user whether to filter
the content The operations further include receiving from
the client device of the user, using the one or more com-
puting devices, user’s approval to filter the content; and
filtering, using the one or more computing devices, the
content responsive to recerving the user’s approval to filter
the content. The content includes a set of items and filtering
the content based on the one or more filtering factors, the
level of network availability, and the data plan availability
includes determining, using the one or more computing
devices, a relevance of each 1tem based on the one or more
filtering factors, assigning, using the one or more computing
devices, an 1inclusion score for the item based on the
relevance of the 1item and one or more of the level of network
availability and the data plan availability, filtering, using the
one or more computing devices, the content by removing the
item from the content responsive to determining that the
inclusion score for the item 1s less than a certain threshold.
The operations further include determining, using the one or
more computing devices, the level of network availability as
poor and notifying, using the one or more computing
devices, the user of the poor network availability and
providing an option to the user of whether to filter the
content based on the poor network availability. The opera-
tions further include receiving, using the one or more
computing devices, user’s approval to the option of filtering
the content; filtering, using the one or more computing
devices, the content by excluding high quality multimedia
items from the content and prioritizing 1tems in the content
that are text-based and include small size 1mages; automati-
cally providing, using the one or more computing devices,
the high quality multimedia items that were filtered out from
the content for display to the user responsive to determining
the level of network availability as improved; and that
filtering the content includes one or more of excluding one
or more 1tems from the content and degrading quality of the
content.

[0010] For instance, the features may include that the one
or more filtering factors include user interests, user content
quality preferences, user’s current location or environment
ol content access, user’s aflinity to other users to which the
content 1s related, type and size of the content, user’s prior
level of engagement with the content, user’s calendar 1ndi-
cating one or more events related to the content at a
particular time, and user’s normal usage of data plan; and
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that the content includes one or more of social network
posts, news articles, videos, texts, audio clips, and 1mages.
[0011] These implementations are particularly advanta-
geous 1n a number of respects. For instance, the technology
described herein can allow users to use their limited data
plan for content of higher quality and content that 1s easier
for the users to consume. This 1s advantageous as the users
will not have to miss out on any important content for fear
of going over data plan usage or waste their time and data
plan for content of lower or of no interest to these users. The
technology further allows a user to set preferences (e.g.,
weights, settings, etc.) on what content should be filtered or
rendered when on poor network or minimal data plan
availability. Also, during a condition when there 1s poor
network or minimal data plan availability, the technology
provides a user with a notification that notifies the user that
the quality may not be high and gives the user an option to
see content of high quality when environment conditions
(e.g., network quality, data plan availability) are better
before wasting significantly more data.

[0012] It should be understood that language used in the
present disclosure has been principally selected for read-
ability and instructional purposes, and not to limit the scope
of the subject matter disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The specification 1s 1llustrated by way of example,
and not by way of limitation in the figures of the accompa-
nying drawings 1n which like reference numerals are used to
refer to similar elements.

[0014] FIG. 1 1s a flowchart of an example method for
filtering content based on network and data plan availability.

[0015] FIGS. 2A-2C are block diagrams of another
example method for filtering content based on network and
data plan availability.

[0016] FIGS. 3A and 3B are block diagrams of an example
method for notifying a user of poor network quality and
providing the user with options of filtering content or
waiting and loading the content.

[0017] FIG. 4 1s a block diagram illustrating an example
system for filtering content based on network and data plan
availability.

[0018] FIG. 5 1s a block diagram 1llustrating an example
computing device.

[0019] FIG. 6 depicts different types of data that are stored
and used 1n this disclosure.

DETAILED DESCRIPTION

[0020] This disclosure describes technology for filtering
content for display to a user based on level of network and
data plan availability. In particular, the technology described
herein filters the content based on a combination of one or
more of 1) quality of network the user 1s on (e.g., 1 bar Edge
network vs. high quality Wi-F1), 2) amount of data plan left
for the current payment cycle (e.g., 10 MB left before
overage and 1 day left for the current cycle vs 10 MB left
before overage and 10 days left for the current cycle), 3)
normal data plan usage of the user (e.g., user typically uses
10 MB a day vs user typically uses 10 MB a week), 4) type
of 1tem 1n the content (e.g., short text post, long text post,
post with only a video, post with a video and some mean-
ingful text, etc.), 5) quality of content based on the user’s
interest, location, and/or environment, 6) quality of content
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based on user’s social graph and aflinity to different nodes
or users in the social graph, and 7) time sensitivity or
calendar applicability (e.g., 1s the content useful for some-
one to know at a particular time). It should be understood
that the technology 1s not limited to filter content based on
just these factors or criteria listed herein and that numerous
other factors for filtering content are also possible and
contemplated.

[0021] FIG. 11s a flowchart of an example method 100 for
filtering content based on network and data plan availability.
The method 100 begins by receiving 102 a content request
from a client device of a user. For instance, the user interface
module 410 may receive the request and send 1t to the
content filtering engine 436 for processing that request
thereon. The method 100 may then determine 104 a level of
network availability on the client device and data plan
availability associated with the user. For instance, the net-
work quality and data plan module 504 of the content
filtering engine 436 may cooperate with the network quality
and data plan analyzer 412 of the client application 408 to
determine the network quality status (e.g., whether network
quality 1s good/poor) and data plan usage statistics (e.g.,
amount of data plan left with user, days left before current
billing cycle period ends, etc.).

[0022] The method 100 continues by determining 106 one
or more content filtering factors to filter the content for
display to the user on the client device. The one or more
filtering factors may include, for example and without
limitation, average data plan usage of user, quality of content
based on user interests and social graph of the user, time
sensitivity of the content, location of client device from
where the request for content was made, etc. In some
implementations, determination of the one or more filtering
factors may be performed by the content relevance deter-
mination and scoring module 506, as discussed elsewhere
herein.

[0023] Once the level of network availability, the data plan
availability, and the one or more filtering factors are deter-
mined as discussed above, the method 100 may filter 108 the
content based on the level of network availability, the data
plan availability, and the one or more filtering factors. For
instance, the filtering module 508 may filter the content by
excluding one or more items from the content based on the
one or more filtering factors and the level of network and
data plan availability. Responsive to filtering the content 1n
block 108, the method 100 may then provide 110 filtered
content for display on the client device of the user. For
instance, the filtering module 508 may send filtered content
to the content provisioning module 510, which may then
cooperate with the user mterface module 410 to display the
filtered content on the client device of the user.

[0024] FIGS. 2A-2C are block diagrams of another
example method 200 for filtering content based on network
and data plan availability. The method 200 begins by receiv-
ing 202 a content request from a client device associated
with a user. The method 200 may determine 204 quality of
network on the client device. For instance, the network
quality and data plan analyzer 412, the network quality and
data plan module 504, and/or a combination of the two may
perform the operation 1n block 204.

[0025] Responsive to determining the quality of network,
the method 200 may determine in block 206 whether the
network 1s a poor quality network. If the result of determai-
nation in block 206 1s negative, the method 200 may proceed
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to determine 208 amount of data plan left with the user and
determine 1n block 210 whether the data plan 1s used beyond
a certain threshold. For example, a user may have a 500 MB
data plan out of which 400 MB has been used and there are
still 10 days left before the data plan availability is reset to
500 MB. The certain threshold in this example can be 450
MB

[0026] If the result of the determination 1n block 210 1s
negative, then the method 200 may simply proceed to block
236 (see FIG. 2C) to provide content including one or more
items for display on the client device of the user. For
instance, 1f the network quality and data plan module 504
determines neither of the level of network and data plan
availability to be low or poor, 1t may signal the content
provisioning module 510 to retrieve the requested content
and send it to the user interface module 410 for display.

[0027] Returning back to block 206, 1f the network quality
and data plan module 504 determines the network quality as
poor or 1 block 210, the data plan usage to be used beyond
the certain threshold, then the method 200 may proceed to
block 212 to notity the user of the network quality and/or the
amount of data plan left with the user and ask the user
whether content should be filtered based thereon. Next, the
method 200 receives 214 a user response to content filtration
and based on the user response, the method 200 may
determine 1n block 216 (see FIG. 2B) whether to filter the
content. For instance, the network quality and data plan
module 504 may receive, via the controller 502, the user
response from the user interface module 410 as discussed
elsewhere herein. If the result of the determination in block
216 1s negative, the method 200 may simply proceed to
block 236 (see FI1G. 2C) to provide content including one or
more 1items for display on the client device of the user.

[0028] On the other hand, 1f the result of the determination
in block 216 1s positive, the method 200 may determine 218
a relevance of each item 1n the content based on 1) user’s
interest, 2) user’s current location or environment of content
access, 3) user’s aflinity to other one or more users to which
the 1tem 1s related, 4) user’s calendar signifying one or more
events related to the item at a particular time, 5) type and
s1ze of the 1tem (e.g., short or long text, video, 1mage, audio,
etc.), and 6) user’s prior level of engagement with the item.
It should be understood that determining suitability of an
item 1s not limited to be based on these factors or criteria and
that various other factors are also possible and contem-
plated.

[0029] Next, the method 200 may determine 220 normal
data plan usage of the user. The block 220 1s depicted 1n
dotted lines to indicate that the operation performed 1n block
220 1s optional and may not be performed at all times during
the operation of the method 200. The method 200 may then
compute 222 an 1nclusion score for each i1tem 1n the content
based on the relevance of the item determined 1n block 218
and one or more of quality of network (determined in block
204), amount of data plan left with the user (determined 1n
block 208), and the normal data plan usage of user (deter-
mined 1 block 220). In some implementations, the opera-
tions 1n the blocks 218-222 are performed by the content
relevance determination and scoring module 506 as dis-
cussed elsewhere herein.

[0030] Responsive to computing the inclusion score for
cach 1tem, the method 200 may determine in block 224
whether the score for the item i1s below a predetermined
threshold. For instance, the filtering module 508 may receive
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inclusion scores associated with one or more items 1n the
content from the content relevance determination and scor-
ing module 506 and then compare an 1nclusion score asso-
ciated with each 1tem with the pre-determined threshold. If
the filtering module 508 determines the inclusion score for
the 1item above the threshold, the method 200 may keep 226
the item 1n the content for provision to the user and then
proceed to block 230 (see FIG. 2C) to perform subsequent
operations thereon. If on the other hand, the filtering module
508 determines the inclusion for the item to be below the
pre-determined threshold, then the method 400 may proceed
to block 228 (see FIG. 2C) to remove that item from the
content.

[0031] Next, the method 200 may determine 1n block 230
whether all the 1items 1n the content are processed. If one or
more 1tems are determined to not be processed by the
filtering module 508, then the method 200 may return to
block 222 (see FIG. 2B) to compute an inclusion score for
cach of the one or more items and perform subsequent
operations, as discussed above. If on the other hand, all the
items are determined to be processed by the filtering module
508, the method 200 may then determine 232 whether the
quality of the network has been improved since the last

quality check.

[0032] Ifthe network quality 1s determined to be improved
in block 234, the method 200 may return to block 222 (see
FIG. 2B) to compute an inclusion score for each item in the
content again and perform subsequent operations, as dis-
cussed above. Performing the network quality check again 1s
advantageous as 1t may allow one or more excluded items to
be incorporated in the content provision to the user if the
network quality or conditions are determined to have
improved. If on the other hand, the result of the determina-
tion 1n block 234 1s negative, then the method 200 may
proceed to block 236 to provide content including one or
more 1tems for display on the client device of the user. For
instance, the content provisioning module 510 may send, via
the controller 502, the content including the one or more
items to the user interface module 410 for rendering or
display on the client device of the user who requested for the
content.

[0033] FIGS. 3A and 3B are block diagrams of an example
method 300 for notifying a user of poor network quality and
providing the user with options of filtering content or
waiting and loading the content. The method 300 begins by
receiving 302 a content request from a client device of a
user. The method 300 may determine 304 a quality of
network on which the client device 1s on as poor. For
instance, the network quality and data plan module 504 of
the content filtering engine 436 may perform this operation
in cooperation with the network quality and data plan
analyzer 412 of the client application 408 as discussed
elsewhere herein.

[0034] Responsive to determining the quality of network
on the client device as poor, the method 300 may notify 306
the user of poor network quality and provide options to the
user indicating whether to filter out the content or just wait
and load the content. For instance, the network quality and
data plan module 504, via the controller 502, may send the
notification to the user interface module 410, which may
then display 1t on the client device of the user. The method
300 may then receive 308 a user response to the options

provided 1n block 306.
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[0035] Once the user response 1s received, the method 300
may determine 1n block 310 whether the user response 1s to
filter out the content. If the result of the determination 1s
negative, the method 300 proceed to block 312 to determine
whether the user response 1s to wait and just load the entire
content. If the result i1s negative, the method 300 may
continue determining an option chosen by the user based on
the user response. Otherwise, the method 300 may wait 318
for a certain amount of time until all of the items in the
content are loaded based on the current network bandwidth
and then provide 320 the content for display on the client of
the user. For example, a user may be willing to wait for some
time for social posts on user’s favorite sports team posted by
close friends of the user.

[0036] Returning back to block 310, 11 the user response 1s
to filter the content, the method 300 may proceed to block
314 to filter the content by prioritizing i1tems in the content
that are text-based or with small images and by excluding
high quality multimedia items for later provision when
network quality 1s better. For instance, the content relevance
determination and scoring module 506 may assign a higher
score to an item 1n the content 11 1t includes only text or small
images and not high quality or multimedia objects (e.g.,
video, audio, etc.), and the filtering module 508 during its
filtering process may give a higher priority to items for
inclusion 1n the content provision that are assigned higher
scores by the content relevance determination and scoring
module 506. In some i1mplementations, the method 300
during the filtering process i block 314 may still be able to
include high quality multimedia items by degrading their
s1ze to a smaller size such that the quality of the items 1s not
compromised and still look high quality to the user. For
example, the content management server 434 may be
capable of converting a 6 mb high quality image or video
into a 500 kb size without degrading or compromising 1ts
quality and the method 300 during its filtering process 1n
block 314 may thus not exclude that high quality image or
video from the content or the entire corresponding content
post. In some other implementations, 1f the method 300
determines that the streaming quality of the video would be
poor for a particular network area, then the method 300 may
filter the video out from the content. In yet some other
implementations, the method 300 may simply filter out or
exclude all the videos from the content and may just include
text or small 1mages. Various other methods for filtering
content are also possible and contemplated.

[0037] Next, responsive to filtering the content by the
filtering module 508, the method 300 may provide 316
filtered content for display on the client device of the user.
Retferring now to FIG. 3B, the method 300 continues by
storing 322 items that were excluded from the content in the
filtering process in block 314 1n a queue. Storing the
excluded items in the queue 1s advantageous as they may
later be provided for display to the user when environment
conditions (e.g., network quality, data plan availability) are
improved. Next, the method 300 determines in block 324
whether the network quality has been improved since the
last quality check and if 1t has not, then the method 300 wait
326 for a predetermined amount of time before 1t checks for
network quality again in block 324. If on the other hand, the
method 300 determines the network quality to be improved,
then the method 300 may update 328 the content with one
or more excluded items by retrieving those items from the
queue and then provide 330 updated content for display on
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the client device of the user. For instance, the content
provisioning module 510 may perform the operations in
blocks 324-330 in cooperation with the network quality and
data plan module 504 and the filtering module 3508 as
discussed elsewhere herein.

[0038] FIG. 4 1s a block diagram 1llustrating an example
system 400 for filtering content based on network and data
plan availability. In the depicted implementation, the system
400 may include client devices 406a through 4067, a content
management server 434, a user management server 440, and
a third party server 444. In the 1illustrated implementation,
these enfities of the system 400 are communicatively
coupled via network 402. However, the present disclosure 1s
not limited to this configuration and a variety of diflerent
system environments and configurations may be employed
and are within the scope of the present disclosure. Other
implementations may include additional or fewer computing
devices, services, and/or networks.

[0039] It should be recognized that FIG. 4 as well as the
other figures used to illustrate an implementation, an indi-
cation of a letter after a reference number or numeral, for
example, “406a” 1s a specific reference to the element or
component that 1s designated by that particular reference
numeral. In the event a reference numeral appears 1n the text
without a letter following 1t, for example, “406,” 1t should be
recognized that such i1s a general reference to different
implementations of the element or component bearing that
general reference numeral.

[0040] Insome implementations, the entities of the system
400 may use a cloud-based architecture where one or more
computer functions or routines are performed by remote
computing systems and devices at the request of a local
computing device. For example, a client device 406 may be
a computing device having hardware and/or software
resources and may access hardware and/or software
resources provided across the network 402 by other com-
puting devices and resources, including, for instance, other
client devices 406, the content management server 434, the
user management server 440, and/or the third party server
444 or any other entities of the system 400.

[0041] The network 402 may be a conventional type,
wired or wireless, and may have numerous different con-
figurations including a star configuration, token ring con-
figuration, or other configurations. Furthermore, the network
402 may include a local area network (LAN), a wide area
network (WAN) (e.g., the Internet), and/or other 1ntercon-
nected data paths across which multiple devices may com-
municate. In some implementations, the network 402 may
be a peer-to-peer network. The network 402 may also, be
coupled to or includes portions of a telecommunications
network for sending data in a variety of different commu-
nication protocols. In some implementations, the network
402 includes Bluetooth™ communication networks or a
cellular communications network for sending and receiving
data including via short messaging service (SMS), multi-
media messaging service (MMS), hypertext transfer proto-
col (HTTP), direct data connection, WAP, email, etc. In
addition, although FIG. 4 illustrates a single network 402
coupled to the client devices 406, the content management
server 434, the user management server 440, and the third
party server 444 that are 1llustrated, in practice, one or more
networks 402 may be connected to these entities.

[0042] In some implementations, the client devices 406
(any or all of 406a through 406%) are computing devices
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having data processing and data communication capabilities.
In the illustrated implementation, the users 414a through
414n interact with the client devices 406a and 406, via
signal lines 412a and 412n, respectively. The client devices
406a through 4067 are communicatively coupled to the
network 402 via signal lines 404a through 4047 respectively.
Although two client devices 406 are 1llustrated, the disclo-
sure applies to a system architecture having any number of
client devices 406 available to any number of users 414.

[0043] In some implementations, a client device 406
includes a workstation computer, a desktop computer, a
laptop computer, a netbook computer, a tablet computer, a
smartphone, a set-top box/unit, an Internet Protocol-con-
nected smart TV including a computer processor capable of
recelving viewer mput, accessing video content on computer
networks (e.g., the Internet), and executing software routines
to provide enhanced functionality and interactivity to view-
ers, or the like. In some 1implementations, the client device
406 may be a handheld wireless computing device which
may be capable of sending and receiving voice and/or data
communications.

[0044] The client device 406 may include a computer
pProcessor, a memory, a power source, and a communication
unit including one or more network interfaces for interacting
with the network 402, including, for example, wireless
transceivers to broadcast and receive network data via radio
signals. The client device 406 may also include one or more
of a graphics processor; a high-resolution touchscreen; a
physical keyboard; forward and rear facing cameras; a
Bluetooth® module; memory storing applicable firmware;
and various physical connection interfaces (e.g., USB,

HDMI, headset jack, etc.); etc.

[0045] Additionally, an operating system for managing the
hardware and resources of the client device 406, application
programming interfaces (APIs) for providing applications
access to the hardware and resources, a user interface
module for generating and displaying interfaces for user
interaction and 1nput, and applications including, {for
example, applications for web browsing, instant messaging
with one or more other users through internet applications,
and/or real-time video communication applications, etc.,
may be stored and operable on the client device 406. While
FIG. 4 illustrates two or more client devices 406, the present
disclosure applies to any system architecture having any
number of client devices 406.

[0046] In some implementations, the client devices 406a
through 4067 contain client applications 408a through 4087,
respectively (referred to herein individually and collectively
as client application 408) executable by a processor 516 (see
FIG. 5) of the client device 406 to provide for user inter-
action, and to send and receive data via the network 402. In
particular, the client application 408 can be operable to
instruct the client device 406 to render user interfaces,
receive user input, and send information to and receive
information from the content management server 434, the
user management server 440, the third party server 444, and
the other entities of the system 100. In these or other
implementations, the client application 408 may be stored 1n
memory 518 (see FIG. 5) of the client device 406 and 1s
accessible and executable by a processor 516 (see FIG. 5).

[0047] The content management server 434 can be a
hardware server that includes a processor (not shown), a
memory (not shown), and network communication capabili-
ties. The content management server 434 1s coupled to the
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network 402 via signal line 432 for communication and
cooperation with the other components of the system 400. In
some 1mplementations, the content management server 434
sends and receives data to and from one or more of the client
devices 406a-4067, the user management server 440, and/or
the third party server 444 via the network 402. Although one
content management server 434 1s shown, persons of ordi-
nary skill in the art will recognize that multiple servers can
be utilized, either in a distributed architecture or otherwise.
For the purpose of this application, the system configuration
and operations performed by the system are described 1n the
context of a single content management server 434.

[0048] As depicted, the content management server 434
may include a content filtering engine 436 for filtering
content based on level of network and data plan availability.
In some implementations, the content filtering engine 436
may perform 1ts operations described herein 1n cooperation
with a client device 406. For instance, the content filtering
engine 436 may receive the level of network and data plan
availability from the client device 406 as an 1input and then
perform its filtering operations thereon. The content filtering
engine 436 may further perform its operations described
herein 1n cooperation with the user management server 440.
For instance, the content filtering engine 436 may retrieve
user data (e.g., user content quality preferences, user’s
interests, user’s social graph, user’s calendar, user’s prior
interaction with the content, user average data plan usage,
user’s location, etc.) from the user management server 440
and perform 1ts filtering taking the user data into consider-
ation. It should be understood that the content filtering
engine 436 1s not limited to providing the above-noted
services and may provide any other client or network-based
service.

[0049] The user management server 440 can be a hard-
ware server that includes a processor (not shown), a memory
(not shown), and network communication capabilities. The
user management server 440 1s coupled to the network 402
via signal line 438 for communication and cooperation with
the other components of the system 400. In some 1mple-
mentations, the user management server 440 sends and
receives data to and from one or more of the client devices
406a-406n, the content management server 434, and/or the
third party server 444 via the network 402. Although one
user management server 440 1s shown, persons of ordinary
skill 1n the art will recognize that multiple servers can be
utilized, either 1n a distributed architecture or otherwise. For
the purpose of this application, the system configuration and
operations performed by the system are described in the
context of a single user management server 440.

[0050] The user management server 440 1s configured for
maintaining user data in a non-transitory data store, for
example, the user data store 524 as depicted 1n FIG. 6. In
some implementations, the user management server 440
may formulate user data by automatically learning one or
more online activities performed by a user via the network
402. In some other implementations, the user management
server 440 may explicitly receive the user data defined by
the user via the client device 406 and then store that data in
the user data store 524. For instance, the user management
server 440 may send a request to the client device 406 asking
the user for one or more items as depicted in the user data
store 524 (see FIG. 6) and upon receiving the one or more
items, may store those 1tems in the user data store 524.
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[0051] The user data can be used during content filtering
performed by the content management server 434. The user
management server 440 may be communicatively coupled to
the content management server 434 for sending and receiv-
ing data to and from the content management server 434. For
instance, the user management server 440 may receive a
request from the content management server 434, the request
requesting for one or more 1tems stored in user data store
524 and the user management server 440 may send the
requested 1tems to fulfill that request thereon. It should be
understood that the user management server 440 1s not
limited to providing the above-noted services and may
provide any other client or network-based service.

[0052] The third party server 444 includes one or more
computing devices or systems for providing various com-
puting functionalities, services, and/or resources to the other
entities of the systems 400. The third party server 444 1s
coupled to the network 402 via signal line 442 for commu-
nication and cooperation with the other components of the
system 400. In some 1implementations, the third party server
444 hosts a network-based software application (e.g., a
third-party application 446) operable to provide computing
functionalities, services and/or resources or functionalities,
and to send data to and receive data from the other entities
of the systems 400. In some implementations, the third party
server 444 1s a server, server array or any other computing
device, or group of computing devices, having data process-
ing, storing and communication capabilities. Examples of
the types of software services that the third party server 444
including the third party application 446 may provide, but 1s
not limited to, include third-party online gaming applica-
tions; internet searching; social networking; web-based
email; blogging; micro-blogging; multimedia hosting, dis-
tribution, and sharing; business services; news and media
distribution; or any combination of the foregoing services. It
should be understood that the third party server 444 are not
limited to providing the above-noted services and may
include any other network-based or cloud-based service.

[0053] FIG. S 1s a block diagram of an example computing
device 500, which may be representative of a computing
device included 1n the content management server 434, the
user management server 440, and/or the client device 406.
As depicted, the computing device 500 may include a
processor 516, a memory 518, a communication unit 520, a
content repository 522, a user data store 524, and one or
more of a client application 408, and a content filtering
engine 436, which may be communicatively coupled by a
communication bus 514.

[0054] Depending upon the configuration, the computing
device 500 may include differing components. For 1nstance,
in a content management server-side implementation, the
computing device 500 may include the processor 516, the
memory 518, the communication unit 520, the content
filtering engine 436, and the content repository 522. In an
example user management server-side implementation, the
computing device 500 may include the components 516,
518, 520, and the user data store 524. In an example
client-side implementation, the computing device 500 may
include the components 516, 518, 520, and the client appli-
cation 408. It should be understood that the above configu-
rations are provided by way of example and numerous
turther configurations are contemplated and possible.

[0055] The processor 516 may execute software instruc-
tions by performing various inputs, logical, and/or math-
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ematical operations. The processor 516 may have various
computing architectures to method data signals including,
for example, a complex instruction set computer (CISC)
architecture, a reduced instruction set computer (RISC)
architecture, and/or an architecture implementing a combi-
nation of 1nstruction sets. The processor 516 may be physi-
cal and/or virtual, and may include a single core or plurality
ol processing units and/or cores. In some 1implementations,
the processor 516 may be capable of generating and pro-
viding electronic display signals to a display device, sup-
porting the display of images, capturing and transmitting
images, performing complex tasks including various types
of feature extraction and sampling, etc. In some implemen-
tations, the processor 516 may be coupled to the memory
518 via the bus 514 to access data and instructions therefrom
and store data therein. The bus 514 may couple the processor
516 to the other components of the computing device 500
including, for example, the client application 408, the con-
tent filtering engine 436, the memory 518, the communica-

tion unmit 520, the content repository 522, and/or the user data
store 524.

[0056] The memory 518 may store and provide access to
data to the other components of the computing device 500.
In some implementations, the memory 518 may store
instructions and/or data that may be executed by the pro-
cessor 516. The memory 518 1s also capable of storing other
instructions and data, including, for example, an operating
system, hardware drivers, other software applications, data-
bases, etc. The memory 518 may be coupled to the bus 514
for communication with the processor 516 and the other
components of the computing device 500.

[0057] The memory 518 may include a non-transitory
computer-usable (e.g., readable, writeable, etc.) medium,
which can be any non-transitory apparatus or device that can
contain, store, communicate, propagate or transport mstruc-
tions, data, computer programs, software, code, routines,
etc., for processing by or 1n connection with the processor
5216. In some implementations, the memory 3518 may
include one or more of volatile memory and non-volatile
memory (e.g., RAM, ROM, hard disk, optical disk, etc.). It
should be understood that the memory 518 may be a single
device or may include multiple types of devices and con-
figurations.

[0058] The bus 514 can 1include a communication bus for
transferring data between components of a computing
device or between computing devices, a network bus system
including the network 402 or portions thereof, a processor
mesh, a combination thereof, etc. In some 1implementations,
the client application 408 and the content filtering engine
436 may cooperate and communicate via a software com-
munication mechanism implemented 1n association with the
bus 514. The software communication mechanism can
include and/or facilitate, for example, inter-process commu-
nication, local function or procedure calls, remote procedure
calls, network-based communication, secure communica-
tion, etc.

[0059] The communication unit 520 may include one or
more interface devices for wired and wireless connectivity
with the network 402 and the other entities and/or compo-
nents of the system 400 including, for example, the client
devices 406, the content management server 434, the user
management server 440, the content repository 522, and the
user data store 524, etc. For instance, the communication
umit 520 may include, but 1s not limited to, CAl-type
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interfaces; wireless transceivers for sending and receiving
signals using Wi-F1™; Bluetooth®, cellular communica-
tions, etc.; USB interfaces; various combinations thereof;
etc. The communication unit 520 may be coupled to the
network 402 via the signal lines 404, 432, and 438. In some
implementations, the communication unit 520 can link the
processor 516 to the network 402, which may in turn be
coupled to other processing systems. The communication
unit 520 can provide other connections to the network 402
and to other entities of the system 400 using various standard
communication protocols, including, for example, those
discussed elsewhere herein.

[0060] The content repository 522 and user data store 524
are information sources for storing and providing access to
data. In some 1mplementations, the content repository 522
and the user data store 524 may be coupled to the compo-
nents 516, 518, 520, 408, and/or 436 of the computing
device 500 via the bus 514 to receive and provide access to
data. In some 1implementations, the content repository 522
and user data 524 may store data received from the other
entities 406, 434, and/or 440 of the system 400, and provide
data access to these entities. The content repository 522 and
the user data store 524 can each include one or more
non-transitory computer-readable mediums for storing the
data. In some implementations, the content repository 522
and the user data store 524 may be incorporated with the
memory 518 or may be distinct therefrom. In some 1mple-
mentations, the content repository 522 and the user data
store 524 may include a database management system
(DBMS). For example, the DBMS could include a struc-
tured query language (SQL) DBMS, a NoSQL DMBS,
various combinations thereof, etc. In some instances, the
DBMS may store data in multi-dimensional tables com-
prised of rows and columns, and manipulate, e.g., insert,
query, update and/or delete, rows of data using program-
matic operations.

[0061] Referring now to FIG. 6, the content repository 522
may 1include, for example and without limitation, social
networks posts 602, web/news feeds 604, video-based posts
606, text-based posts 608, audio clips 610, and/or 1mages
612. The social networks posts 602 include posts made by a
user regarding various topics on a social network. The
web/news feeds 604 include data, such as news articles,
journals, status updates, photos, videos, web links, and
endorsements regarding people and/or topics of interest that
a user follows. The video-based posts 606 include posts
embedding videos by a user on a social network. The
text-based posts 608 are posts made by a user that only
include texts and not any multimedia (e.g., audio, video,
photo, etc.). Audio clips 610 include audio content, such as
songs, radio, audio lectures, keynotes, etc. present on the
Internet. Images 612 include graphical content present on
the Internet.

[0062] The user data store 524, as depicted for example 1n
FIG. 6, may include, without limitation, user content quality
preferences 622, user interests 624, user’s social graph 626,
user’s calendar 628, user’s prior interactions with content
630, user data plan usage 632, and/or user’s location 634.
The user content quality preferences 622 include user pret-
erences for quality of content at different environment
conditions (e.g., good/poor network availability, high/low
data plan availability, etc.). For example, the user content
quality preferences 622 may describe, for a particular user,
whether the user wants high or low quality content when the
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network condition 1s poor. User interests 624 may describe
for a plurality of users their interests or likes i1n various
activities, topics, content (e.g., movies, songs, etc.), food,
and other people. The user’s social graph 626 defines one or
more users with whom a particular user shares a relationship
or an aflinity on a social network. The one or more users can
be friends of the particular user on the social network. The
user’s calendar 628 includes one or more events or notes
marked up by a user as a reminder or as a description for a
particular date/time. The user’s prior interaction with con-
tent 630 include date and time stamps of user interactions
with a particular content, such as a video, an audio, an
1mage, a message, a social network post, etc. The user’s data
plan usage 632 describes usage statistics of a data plan
associated with a user. For example, the usage statistics may
indicate that the user used 1.5 GB of his/her data plan for a
particular month while only 1 GB 1n the subsequent month.
The user’s location 634 describes current or previous loca-
tions from where the content was or i1s currently being
requested or accessed.

[0063] Returning back to FIG. 5, as depicted, the client
application 408 includes a user interface module 410 and a
network quality and data plan analyzer 412. The components
410 and 412 of the client application 408 are coupled for
communication with each other and the other components
502, 504, 506, 508, 510, 516, 518, 520, 522, and 524 of the
computing device 500. The components 410 and 412 are
also coupled to the network 402 via the communication unit

520 for communication with the other entities of the system
400.

[0064] In some implementations, the user interface mod-
ule 410 and the network quality and data plan analyzer 412
are sets ol instructions executable by the processor 516 to
provide their respective acts and/or functionality. In other
implementations, the user interface module 410 and the
network quality and data plan analyzer 412 are stored in the
memory 518 of the computing device 500 and are accessible
and executable by the processor 516 to provide their respec-
tive acts and/or functionality. In any of these implementa-
tions, the user interface module 110 and the network quality
and data plan analyzer 412 may be adapted for cooperation
and communication with the processor 516 and other com-
ponents 502, 504, 506, 508, 510, 518, 520, 522, and 524 of

the computing device 500.

[0065] The user interface module 410 may be software
including routines for receiving one or more user inputs,
sending the one or more user iputs to the content filtering
engine 436 for processing, and displaying results of the
processing to the user. The one or more user mputs may
include a request for content, a response to a notification
notifying the user of whether to filter the content based on
level of network and data plan availability or to just wait and
load the entire content, a user preference for filtering the
content at certain network quality and/or data plan avail-
ability, etc. Responsive to receiving one or more inputs, the
user interface module 410 may send the one or more 1nputs
to an appropriate component of the content filtering engine
436 for processing. For instance, the user interface module
410 may be communicatively coupled to the controller 502
of the content filtering engine 436 to send the one or more
inputs and the controller 502 may then pass those inputs to
an appropriate component of the content filtering engine 436
for further processing thereon. Once the one or more inputs
are processed, the user interface module 410 may receive the
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results of the processing from the content filtering engine
436 and may then provide those results for display to the
user on a client device, such as the client device 406.

[0066] The network quality and data plan analyzer 412
may be software including routines for analyzing a network
quality and data plan availability associated with a client
device of a user. In some 1mplementations, analyzing the
network quality includes determining a level of network
availability associated with the client device of the user. The
level of network availability 1s an indication of whether the
quality of the network 1s good or poor. For example, a good
quality network can be a high quality Wi-F1 network while
a poor quality network can be a 1 bar Edge network.

[0067] In some implementations, analyzing the data plan
availability includes determining an amount of data plan that
1s left with the user before overage and time leit before the
current billing cycle period ends. By way of a non-limiting
example, the user may be subscribed to a 2 GB data plan out
of which 1.5 GB has been used 1n 25 days 1n the current
billing cycle period that includes 31 days, then analyzing the
data plan availability 1n this particular example includes
determining that 500 MB 1s left with the user for usage in the
next 6 days.

[0068] In some implementations, the network quality and
data plan analyzer 412 may perform 1ts operations described
herein 1n response to receiving a request from the content
filtering engine 436. For instance, the network quality and
data plan analyzer 412 may receive a request to analyze the
network quality and data plan availability associated with a
client device of a user from the network quality and data
plan module 504 of the content rendering engine 436.
Responsive to processing the request, the network quality
and data plan analyzer 412 may send the result of the
analysis back to the content filtering engine 436 to perform
its further acts and/or functionalities thereon. Other varia-
tions are also possible and contemplated.

[0069] As depicted, the content filtering engine 436
includes a controller 502, a network quality and data plan
module 504, a content relevance determination and scoring
module 506, a filtering module 508, and a content provi-
sioning module 510. The components 502, 504, 506, 508,
and 510 of the content filtering engine 436 are coupled for
communication with each other and the other components

408, 410, 412, 516, 518, 520, 522, and 524 of the computing
device 500. The components 502, 504, 506, 508, and 510 are
also coupled to the network 402 via the communication unit

520 for communication with the other entities of the system
400.

[0070] In some implementations, the controller 502, the
network quality and data plan module 504, the content
relevance determination and scoring module 506, the filter-
ing module 508, and the content provisioning module 510
are sets of instructions executable by the processor 516 to
provide their respective acts and/or functionality. In other
implementations, the controller 502, the network quality and
data plan module 504, the content relevance determination
and scoring module 506, the filtering module 508, and the
content provisioming module 510 are stored in the memory
518 of the computing device 500 and are accessible and
executable by the processor 516 to provide their respective
acts and/or functionality. In any of these implementations,
the controller 502, the network quality and data plan module
504, the content relevance determination and scoring mod-
ule 506, the filtering module 508, and the content provi-
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sioning module 510 may be adapted for cooperation and
communication with the processor 516 and other compo-

nents 408, 410, 412, 518, 520, 522, and 524 of the comput-
ing device 500.

[0071] The controller 502 may be software including
routines for exchanging data between one or more compo-
nents of the client device 408 and the content filtering engine
426. For instance, the controller 502 may act as a medium
for receiving one or more mnputs from a component of the
client device 408 (e.g., the user interface module 410) and
sending the one or more mputs to a respective component of
the content filtering engine 426 for processing. In some
implementations, responsive to the processing, the control-
ler 502 1s further configured to send the results of the
processing back to the one or more components of the client
device 408 for performing their acts and/or functionalities
thereon. By way of example, the controller 502 may receive,
from the user interface module 410, a user input approving
filtering of content based on level of network and/or data
plan availability and send the user input to the network
quality and data plan module 504 to imitiate the filtering
process. Once the content 1s filtered, the controller 502 may
send filtered content to the user interface module 410 for
display to the user thereon.

[0072] The network quality and data plan module 504 may
be software including routines for determining a level of
network and data plan availability associated with a user. In
some 1mplementations, the network and data plan module
504 may determine the level of network and data plan
availability 1n cooperation with the network quality and data
plan analyzer 412. For instance, the network quality and data
plan module 504 may send, via the controller 502, a request
to the network quality and data plan analyzer 412 of the
client application 408 to analyze the network quality asso-
ciated with a client device of the user and the data plan
availability associated with user’s account, and the network
quality and data plan analyzer 412 may then perform 1its
analysis to determine the level of network and data plan
availability and send the results of its analysis to the network
and data plan module 504 as a response to that request.

[0073] Upon receiving the level of network quality and
data plan availability, the network quality and data plan
module 504 may determine whether the network quality 1s
good/poor and whether the data plan usage i1s beyond a
certain threshold. The certain threshold may be a predeter-
mined usage value or may be dynamically determined based
on amount of data plan left with the user and number of days
lett 1n the current billing cycle period. If the network quality
and data plan module 504 determines the network quality as
poor and/or the data plan usage beyond the certain threshold,
then the network quality and data plan module 504 may
decide that content requested by user should be filtered as
per the network quality and/or amount of data plan left. In
some 1mplementations, the network quality and data plan
module 504 may send, via the controller 504, a notification
of this content filtering to the user interface module 410
asking user’s approval for filtering the content. Based on
user’s response, the network quality and data plan module
504 may signal an appropriate component of the content
filtering engine 436 to perform the subsequent set of opera-
tions thereon. For instance, 1f the user’s response indicates
an approval for content filtering, then the network quality
and data plan module 504 may signal the content relevance
determination and scoring module 506 to perform 1ts acts
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and/or functionalities described herein. If on the other hand,
the user’s response indicates a denial for content filtering
and 1nstead just wants to wait and load the entire content,
then the network quality and data plan module 504 may
signal the content provisioning module 510 to simply pro-
vide the requested content to the user without any filtration.

[0074] The content relevance determination and scoring
module 506 may be software including routines for deter-
mining relevance of content requested by user. The content
may include one or more items (e.g., text-based posts,
video-based posts, audio clips, photos, etc.) and determining
the relevance of the content may 1nclude, 1n some instances,
determining relevance of each item in the content based on
one or more factors. The one or more factors may include,
for example and without limitation, user interests, user’s
current location or environment from where the content 1s
being accessed, user’s aflinity to other users to which an item
in the content 1s related, user’s calendar signifying one or
more events related to an 1tem 1n the content at a particular
time, type and size of an item (e.g., whether the item
includes short text or long text, a video, an 1image, an audio,
etc.), user’s prior level of engagement with an item 1n the
content, and average data plan usage of the requesting user.

[0075] In some implementations, the content relevance
determination and scoring module 506 may retrieve the one
or more factors for content relevance determination, as
discussed above, from the user data store 524 (see FIG. 6)
of the user management server 440. For instance, the user
data store 524 may include user content quality preferences
622, user interests 624, user’s social graph 626, user’s
calendar 628, user’s prior interactions with content 630,
user’s data plan usage 632, and the user’s location 634, and
the content relevance determination module 506 may deter-
mine the relevance of the content based thereon.

[0076] Once the relevance of each item in the content 1s
determined, the content relevance determination and scoring
module 506 may then compute an inclusion score for the
item based on the relevance associated with the item, the
level of network quality, and/or the level of data plan
availability. The inclusion score for an item may be an
indication of how important or relevant an item in content 1s
to the user requesting the content. In some instances, the
inclusion score for an 1tem can be any numeric value, where
a high numeric inclusion score value indicates a highly
relevant 1tem to a user while a low numeric inclusion score
value indicates an 1tem of lower or no interest to the user.
Responsive to assigning an inclusion score to each item 1n
the content, the content relevance determination and scoring
module 506 may then send the inclusion scores to the
filtering module 510 to perform 1ts acts and/or functional-
ities thereon. In some implementations, the content rel-
evance determination and scoring module 506 may also
store the inclusion scores 1n a data store for later retrieval
and/or access by the client application 408 and/or the
content filtering engine 436.

[0077] The filtering module 508 may be software includ-
ing routines for filtering content according to a level of
network quality and data plan availability. In some 1mple-
mentations, filtering the content includes filtering or exclud-
ing out one or more items from the content based on an
inclusion score associated with each item. The filtering
module 508 may receive an inclusion score for an 1tem from
the content relevance determination and scoring module 506
as discussed elsewhere herein.
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[0078] To filter the content, the filtering module 508 may
compare an inclusion score for each i1tem 1n content with a
predetermined threshold score. For instance, the filtering
module 508 may compare an inclusion score for an item
with the threshold score to decide whether to include or
exclude the i1tem from the content for provisioning to the
user. If the inclusion score for the item 1s less than the
threshold score, the filtering module 508 may exclude the
item. Otherwise, the filtering module 508 may decide to
keep or include the item in the content.

[0079] In some implementations, the filtering module 508
may further be configured to maintain a queue of items that
were excluded during the filtering process as discussed
above. Maintaining this queue of excluded items 1s advan-
tageous as these 1tems can be later provided for display to a
user when network and/or data plan conditions are better.
Once content filtering and maintaining the queue of
excluded 1tems in the queue 1s done by the filtering module
508, the filtering module 508 may then send filtered content
and the queue of excluded 1tems to the content provisioning
module 510 for provisioning to the user thereon.

[0080] The content provisioning module 510 may be soft-
ware 1ncluding routines for providing content for display to
a user. The content provided for display may be filtered
content or content requested by user without any filtration.
In some 1mplementations, the content provisioning module
510 may perform its functionalities described herein 1n
response to receiving a signal from the filtering module 508
or the network quality and data plan module 504. For
instance, the signal received from the filtering module 508
may 1ndicate providing content filtered by the filtering
module 508 for display to a user that requested the content
and approved for content filtering. The signal received from
the network quality and data plan module 504 may indicate
providing content without any filtration for display to the
requesting user as discussed elsewhere herein. Responsive
to recerving the signal from the filtering module 508 or the
network quality and data plan module 504, the content
provisioning module 510 may send the filtered content or the
content without filtration to the user interface module 410,
which then display the content on a client device 406
associated with the user.

[0081] It should be understood that the content provision-
ing module 510 1s not limited to providing the content based
on the signals as discussed above and that other variations
are also possible and contemplated. For example, the content
provisioning module 510 may receive, via the controller
502, a user request for content from the user interface
module 410 directly and responsive to receiving the request,
the content provisioning module 510 may retrieve the
requested content from the content repository 522 and send,
via the controller 502, the retrieved content to the user
interface module 410, which then display the content on a
client device 406 associated with the user.

[0082] In some implementations, the content provisioning
module 510 may further be configured to provide items that
were excluded during filtering process by the filtering mod-
ule 508 to a user when environment conditions (e.g., net-
work quality, data plan availability) are better. For instance,
during the provisioning of filtered content to the user inter-
face module 410 for display purposes, the content provi-
sioning module 510 may also send a notification notifying
the user whether he/she wants to retrieve the excluded items
in the content at a later time when the environment condi-
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tions are better. Based on the user’s approval to the notifi-
cation, the content provisioning module 510 may periodi-
cally check with the network quality and data plan module
504 to determine the environment conditions and once they
are determined to be improved, may send, via the controller
502, the excluded 1items to the user interface module 410 for
displaying them on the client device 406 of the user thereon.

[0083] Additional structure, acts, and/or functionality of
the user interface module 410, the network quality and data
plan analyzer 412, the controller 502, the network quality
and data plan module 204, the content relevance determi-
nation and scoring module 506, the filtering module 508,

and the content provisioning module 510 are further
described above with respect to at least FIGS. 1, 2A-2C, and
3A-3B.

[0084] In the above description, for purposes of explana-
tion, numerous specific details were set forth. It will be
apparent, however, that the disclosed technologies can be
practiced without any given subset of these specific details.
In other instances, structures and devices are shown 1n block
diagram form. For example, the disclosed technologies are
described 1n some implementations above with reference to
user interfaces and particular hardware. Moreover, the tech-
nologies disclosed above primarily in the context of on line
services; however, the disclosed technologies apply to other
data sources and other data.

[0085] Reiference 1n the specification to “one implemen-
tation” or “‘an 1mplementation” means that a particular
feature, structure, or characteristic described 1n connection
with the implementation 1s included 1n at least one 1mple-
mentation of the disclosed technologies. The appearances of
the phrase “in one implementation™ in various places in the
specification are not necessarily all referring to the same
implementation.

[0086] Some portions of the detailed descriptions above
were presented 1n terms of processes and symbolic repre-
sentations of operations on data bits within a computer
memory. A process can generally be considered a seli-
consistent sequence of steps leading to a result. The steps
may involve physical manipulations of physical quantities.
These quantities take the form of electrical or magnetic
signals capable of being stored, transferred, combined, com-
pared, and otherwise manipulated. These signals may be
referred to as being in the form of bits, values, elements,
symbols, characters, terms, numbers, or the like.

[0087] These and similar terms can be associated with the
appropriate physical quantities and can be considered labels
applied to these quantities. Unless specifically stated other-
wise as apparent from the prior discussion, it 1s appreciated
that throughout the description, discussions utilizing terms
for example “processing” or “computing” or “calculating”
or “determining” or “displaying” or the like, may refer to the
action and processes of a computer system, or similar
electronic computing device, that manipulates and trans-
forms data represented as physical (electronic) quantities
within the computer system’s registers and memories 1nto
other data similarly represented as physical quantities within
the computer system memories or registers or other such
information storage, transmission or display devices.

[0088] The disclosed technologies may also relate to an
apparatus for performing the operations herein. This appa-
ratus may be specially constructed for the required purposes,
or 1t may include a general-purpose computer selectively
activated or reconfigured by a computer program stored 1n
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the computer. Such a computer program may be stored 1n a
computer readable storage medium, for example, but 1s not
limited to, any type of disk including floppy disks, optical
disks, CD-ROMs, and magnetic disks, read-only memories
(ROMs), random access memories (RAMs), EPROMs,
EEPROMSs, magnetic or optical cards, flash memories
including USB keys with non-volatile memory or any type
of media suitable for storing electronic instructions, each
coupled to a computer system bus.

[0089] The disclosed technologies can take the form of an
entirely hardware implementation, an entirely software
implementation or an implementation containing both hard-
ware and software elements. In some implementations, the
technology 1s implemented 1n software, which includes but
1s not limited to firmware, resident software, microcode, etc.
[0090] Furthermore, the disclosed technologies can take
the form of a computer program product accessible from a
non-transitory computer-usable or computer-readable
medium providing program code for use by or 1n connection
with a computer or any instruction execution system. For the
purposes of this description, a computer-usable or computer-
readable medium can be any apparatus that can contain,
store, communicate, propagate, or transport the program for
use by or in connection with the instruction execution
system, apparatus, or device.

[0091] A computing system or data processing system
suitable for storing and/or executing program code will
include at least one processor (e.g., a hardware processor)
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local
memory employed during actual execution of the program
code, bulk storage, and cache memories which provide
temporary storage of at least some program code 1n order to
reduce the number of times code must be retrieved from bulk
storage during execution.

[0092] Input/output or I/O devices (including but not
limited to keyboards, displays, pointing devices, etc.) can be
coupled to the system either directly or through intervening
I/O controllers.

[0093] Network adapters may also be coupled to the
system to enable the data processing system to become
coupled to other data processing systems or remote printers
or storage devices through intervening private or public
networks. Modems, cable modems, and Ethernet cards are
just a few of the currently available types of network
adapters.

[0094] Finally, the processes and displays presented herein
may not be inherently related to any particular computer or
other apparatus. Various general-purpose systems may be
used with programs 1n accordance with the teachings herein,
or 1t may prove convenient to construct more specialized
apparatus to perform the required method steps. The
required structure for a variety of these systems will appear
from the description below. In addition, the disclosed tech-
nologies were not described with reference to any particular
programming language. It will be appreciated that a variety
of programming languages may be used to implement the
teachings of the technologies as described herein.

[0095] The foregoing description of the implementations
of the present techmiques and technologies has been pre-
sented for the purposes of illustration and description. It 1s
not mtended to be exhaustive or to limit the present tech-
niques and technologies to the precise form disclosed. Many
modifications and variations are possible 1 light of the
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above teaching. It 1s intended that the scope of the present
techniques and technologies be limited not by this detailed
description. The present techniques and technologies may be
implemented 1n other specific forms without departing from
the spirit or essential characteristics thereof. Likewise, the
particular naming and division of the modules, routines,
features, attributes, methodologies and other aspects are not
mandatory or significant, and the mechanisms that imple-
ment the present techniques and technologies or 1ts features
may have different names, divisions and/or formats. Fur-
thermore, the modules, routines, features, attributes, meth-
odologies and other aspects of the present technology can be
implemented as software, hardware, firmware or any com-
bination of the three. Also, wherever a component, an
example of which 1s a module, 1s implemented as software,
the component can be implemented as a standalone pro-
gram, as part of a larger program, as a plurality of separate
programs, as a statically or dynamically linked library, as a
kernel loadable module, as a device drniver, and/or 1n every
and any other way known now or 1n the future in computer
programming. Additionally, the present techniques and tech-
nologies are in no way limited to implementation in any
specific programming language, or for any specific operat-
ing system or environment. Accordingly, the disclosure of
the present techniques and technologies 1s intended to be
illustrative, but not limiting.

1. (canceled)

2. A computer-implemented method comprising;

determining that a quality a wireless network has

improved;

based on determining that the quality of the wireless

network has improved, disabling a mode in which
content items that are to be transmitted to a mobile
device 1s filtered, then transmitting one or more previ-
ously-filtered content i1tem to the mobile device for
output; and

providing, for output, one or more of the previously-

filtered content 1tems.

3. The method of claim 2, wherein the mode 1s disabled
at one or more content provisioning servers that service the
mobile device.

4. The method of claim 2, wherein the mode 1s disabled
at the mobile device.

5. The method of claim 2, wherein the content 1tems are
social media posts.

6. The method of claim 2, comprising, based on deter-
miming that the quality of the wireless network has
improved, rescoring the previously-filtered content items.

7. The method of claim 2, wherein the quality of the
network 1s determined to be improved in response to a
request, by the mobile device, for content items to be
transmitted to the mobile device.

8. The method of claim 2, wherein the previously-filtered
content items comprise multimedia items of a predetermined
s1ze or larger.

9. A system comprising:

one or more computers and one or more storage devices

storing 1nstructions that are operable, when executed by
the one or more computers, to cause the one or more
computers to perform operations comprising:
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determining that a quality a wireless network has
improved;

based on determining that the quality of the wireless
network has improved, disabling a mode 1n which
content 1tems that are to be transmitted to a mobile
device 1s filtered, then transmitting one or more previ-
ously-filtered content item to the mobile device for
output; and

providing, for output, one or more of the previously-
filtered content items.

10. The system of claim 9, wherein the mode 1s disabled
at one or more content provisioning servers that service the
mobile device.

11. The system of claim 9, wherein the mode 1s disabled
at the mobile device.

12. The system of claim 9, wherein the content items are
social media posts.

13. The system of claim 9, wherein the operations com-
prise, based on determining that the quality of the wireless
network has improved, rescoring the previously-filtered
content 1tems.

14. The system of claim 9, wherein the quality of the
network 1s determined to be improved in response to a
request, by the mobile device, for content items to be
transmitted to the mobile device.

15. The system of claim 9, wherein the previously-filtered
content items comprise multimedia items of a predetermined
s1ze or larger.

16. A non-transitory computer readable medium having
stored therein istructions, that when executed by a com-
puting system, cause the computing system to perform
functions comprising:

determining that a quality a wireless network has

improved;

based on determining that the quality of the wireless

network has improved, disabling a mode in which
content 1tems that are to be transmitted to a mobile
device 1s filtered, then transmitting one or more previ-
ously-filtered content item to the mobile device for
output; and

providing, for output, one or more of the previously-

filtered content items.

17. The medium of claim 16, wherein the mode 1s
disabled at one or more content provisioning servers that
service the mobile device.

18. The medium of claim 16, wherein the mode 1s
disabled at the mobile device.

19. The medium of claim 16, wherein the content 1tems
are social media posts.

20. The medium of claam 16, wherein the operations
comprise, based on determining that the quality of the
wireless network has improved, rescoring the previously-
filtered content items.

21. The medium of claim 16, wherein the quality of the
network 1s determined to be improved in response to a
request, by the mobile device, for content items to be
transmitted to the mobile device.
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