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FIGURE 2 

(57) Abstract: The techniques described herein provide a method and system 
for machine learning an on-line message distribution platform. Historical data 
and contextual data are used to determine a relevancy score between a user and 
a message. A message is delivered to users with relevancy scores higher than 
a threshold for the message. Actual delivery of the messages will be monitored 
which enables the platform to adjust the relevancy score thresholds. 
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MACHINE LEARNING IN MESSAGE DISTRIBUTION 

BACKGROUND 

[0001] With the advancement of distributed computing and data storage 

technologies, the concept of "big data" plays more and more important roles in many 

technology and business areas. For example, "big data" is often used for advanced data 

analytics like predictive analytics and user behavior analytics, which are changing the 

characteristics of various ecosystems adopting the "big data" concept. 

[0002] Machine learning or artificial intelligence is one of the areas that is taking 

advantage of big data analysis. For example, computing machines can be trained using 

historical data to exploit behavior patterns of or relationships among many factors to 

allow the prediction of future behaviors associated with a particular set of conditions 

such that decision making by the computing machines will be well guided. 

[0003] With further advancements in data analysis, capturing, data curation, 

search, sharing, storage, transfer, visualization, querying, updating and information 

privacy, etc., the big data concept has received wider acceptance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To describe technical solutions in the embodiments of the present disclosure 

more clearly, the accompanying drawings are briefly described herein. The 

accompanying drawings described herein merely represent some embodiments of the 

present disclosure, and one of ordinary skill in the art may further derive other drawings 

from these accompanying drawings without making any creative effort. The use of the 

same reference numbers in different figures indicates similar or identical items. 
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charts. 

[0005] 
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FIGURE IA and lB are example message delivery budget distribution 

FIGURE 2 illustrates an example message distribution platform system. 

FIGURE 3 illustrates an example operation environment of a message 

distribution platform system. 

[0007] FIGURE 4 illustrates an example operation process of a message 

distribution platform system. 

[0008] FIGURE 5 illustrates another example operation process of a message 

distribution platform system. 

[0009] FIGURE 6 illustrates an example computer architecture diagram 

illustrating an illustrative computer hardware and software architecture for a computing 

system capable of implementing aspects of the techniques and technologies presented 

herein. 

[0010] FIGURE 7 illustrates a diagram illustrating an example distributed 

computing environment capable of implementing aspects of the techniques and 

technologies presented herein. 

[0011] FIGURE 8 illustrates a computer architecture diagram illustrating an 

example computing device architecture for a computing device capable of 

implementing aspects of the techniques and technologies presented herein. 

DETAILED DESCRIPTION 

[0012] On-line message distribution/publishing usually involve clients ( e.g., 

merchants/advertisers), a publisher or a message distribution platform, and users. For 

example, merchants engage a publisher to integrate their advertisement contents into 

the publisher's content site to expose to users. The engagements usually include budget 
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arrangements and related compensation arrangements. The budget arrangements may 

include a total amount of message distributions ( also referred to as "exposures") to users 

and/or a total amount of user reactions, e.g., user actuations on message links and/or 

enquiries of the content of the message, e.g., products included in the message. The 

compensation arrangements may include cost per mille (CPM), cost per click (CPC), 

cost per engagement (CPE), or cost per view (CPV). 

[0013] Message distribution platforms may strive to improve the experience of 

clients and users involved in the message distributions through the platforms. For 

example, a client may prefer that the limited message distribution budget purchased 

from a message distribution platform be used toward users who are interested in the 

message content, e.g., advertised products. A user generally prefers that her/his limited 

time spent on message distribution platform be directed to contents of interest to 

her/him. For example, a merchant client may prefer that it can predict the amount of 

advertisement exposures to users so that logistics of the related products may be 

properly arranged, e.g., manufacturing plans, fabrication facility loads, shipping, and 

inventory sizes, storage locations, etc. Hence, it is desirable that on-line message 

distribution platforms be able to predictably distribute messages to target users and at 

the same time ensure clients with certain amounts of overall message exposure based 

on their budgets. The existing real-time bidding solutions and the search linked 

advertising solutions do not handle these challenges satisfactorily. 

Overview 

[0014] Techniques for machine learning a message distribution platform are 

described herein. Such techniques are invaluable, for example, in guiding an on-line 

message distribution platform to effectively distribute the flow of message exposure by 
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delivering the message to the relevant target users and at the same time ensuring that 

the desired amount of message deliveries (also called "exposure" or "impression") is 

achieved for the client. In this disclosure, a "user" refers to any individual that can 

access/be accessed to/by a message distribution platform through an on-line message 

distribution application(s) thereof. 

[0015] In an example, an on-line message distribution plat may perform an on-

line advertisement process, wherein clients (advertisers) and users are supposedly 

linked through the message distribution platform(s) (hereinafter "platform"). Note that 

a platform may be affiliated with or part of a client or - a third party platform. Also, a 

platform may include or perform any type/form of on-line message distribution, 

including, but not limited to, email marketing, web page banner display, search 

advertisement, news feed advertisements, social media marketing, on-line shop/on-line 

mall, etc., and all are included in the disclosure. To implement various forms of 

message distributions, a platform may include various applications to deliver a message 

to users via various manners. A message, e.g., an advertisement item, may be of any 

form of publishing a content, e.g., a product or any other contents. For clarity only, an 

advertisement item may also include native advertising, with or without disclosure. As 

users are reached via the users' computing terminals, like PC, tablet, mobile terminal, 

or other computing devices, platforms may be able to specifically identify each user 

through identifiers linked to the computing terminal(s), e.g., cookies. Thus, platforms 

may be able to selectively choose to deliver different advertisement items to different 

users through a same/different application(s). For example, using a same mobile Web 

banner application, a platform may deliver a bicycle equipment related message/ 

advertisement item to user A who is supposed to be a cycling fan and deliver a perfume 

related message/advertisement item to user B who has a history of purchasing perfume 
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products on-line. As an advertisement item is specifically delivered to a user, the 

advertisement item as delivered is essentially a message to the user. There are various 

now existing and/or future developed ways to deliver a message to a user, and all are 

included in the disclosure. 

[0016] As big data analysis/cloud service 1s widely adopted in on-line 

marketing, on-line advertisement message distribution may be used as an illustrative 

example to describe machine learning of a platform in the message distribution. An 

advertisement item may be used as an illustrative example of a message, and an 

advertised product may be used as an illustrative example of a message content. It 

should be appreciated that the techniques can be applied to other message distributions 

and all are included in the disclosure. 

[0017] A platform may collect/be provided with various data regarding a user 

relevant to on-line shopping activities. In this disclosure, examples are mainly 

described in a way that data are collected by a platform. It is appreciated that such data 

could also be received from a third party resource and all possibilities are included in 

this disclosure. For example, for a user, a platform may collect and store on-line 

shopping history data and current or historical contextual information with respect to 

on-line shopping. The on-line shopping history data may include any and all details of 

a user's on-line shopping activities available to the platform, e.g., categories of items 

purchased, brands, time of on-line shopping, etc. Contextual information may include 

the contexts with/within which a user's on-line shopping activities 

happened/happen/are about to happen. The contextual information may include, but is 

not limited to, geo-targeting information, contextual activities, social activities, and/or 

bio-signals/physical conditions of a user, e.g., concurrent web surfing activities, social 

media activities, group shopping, exercising in a gym, socials with friends of a fan club, 
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etc. The contextual information may be monitored or may be implied. For example, a 

GPS or other positioning techniques to locate a mobile device maybe used to track a 

location of a user. A wearable device may be used to monitor bio-signals and physical 

conditions of a user, e.g., a user's heartbeat. If a user is located near a gym and is also 

monitored to have elevated heartbeats, it could be implied that the user is currently 

conducting physical exercises. Geo-targeting information may include a location, an 

itinerary or a moving direction of a user or may include other geographically 

meaningful information. Some or all such contextual information/data may be used to 

determine whether and how a user and an advertisement item is relevant to each other. 

For example, when a user is detected as being in a gym surfing a webpage of an online 

shopping platform, the user may be determined as more relevant to a fitness/sports 

related item for the moment. For another example, when a group of users are monitored 

as geographically proximate to one another and all doing on-line shopping, they may 

be determined as more relevant to an advertisement item related to their common 

interest( s). 

[0018] Taking advantage of the big data analysis, a platform or a third party 

analysis service supplier to the platform may relate a user to some advertisement items 

and/or may relate an advertisement item to some users based on relevancy levels. For 

example, users may be linked to an advertisement item through a relevancy level of the 

advertisement item to the users. The relevancy level may be identified as a relevancy 

score. The relevancy scores may be in a continuous scale or may be in a staggered 

scale. Other examples of scaling relevancy scores may also be possible and included 

in the disclosure. In an example, the relevancy score of a user to an advertisement item 

may be determined based on one or more of an on-line shopping history of the user ( or 

referred to as "historical shopping behavior'') and contextual information of the user. 
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Similarly, a user may be related to multiple advertisement items and each of the related 

advertisement items may have a relevancy score according to its respective relevancy 

level to the user. The relevancy score of an advertisement item to a user may be 

determined based on one or more of a historical shopping behavior and contextual 

information of the user. A relevancy score of a user to an advertisement item and/or a 

relevancy score of an advertisement item to a user may be relatively static for a given 

time frame or may be dynamically determined and adjustable, or may be any 

combination thereof. Further, a relevancy level of a user to an advertisement item and 

a relevancy level of an advertisement item to a user may be scored similarly or the same 

and be identified as a relevancy score for the specific user-advertisement item pair. 

[0019] Each specific message distribution application of a platform may have a 

certain number of potential users. The specific application may also include multiple 

ways to display multiple advertisement items concurrently in a same display or in a 

sequential order or in various combinations thereof. The platform may partition the 

display spaces (also referred to as "content site") of an application into display slots. 

The display slots may be ranked using an impression ranking score based on, for 

example, the potential amount of exposure (e.g., potential number of users to which 

such advertisement is delivered) and/or potential amount of reactions ( e.g., users 

actuation on an advertisement after exposed to the advertisement). There are other ways 

to determine an impression score to rank display slots and all are included in the 

disclosure. For example, a homepage of a platform may include positions for multiple 

banners, a few pop up advertisements, and a sequence of multiple floating 

advertisements. Each of these may be specified as a display slot and each may be 

ranked by a potential amount of exposure, potential number of user reactions, and/or 

other factors. A platform may choose to deliver different advertisement items through 
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various display slots to a user based the relevancy scores of the different advertisement 

items to the user. For an illustrative example, for user A, a platform may choose to 

display a sports related advertisement item using a larger banner and to display a 

childcare related advertisement item using a smaller banner; and for user B, the platform 

may choose to display the childcare related advertisement item using a bigger banner 

and display the sports related advertisement item using a smaller banner. 

[0020] In an example, a platform may link potential users accessible through 

the message distribution application(s) it operates to the display slots of the message 

distribution application to constitute a supply of advertisement potentials. 

[0021] When an advertiser engages with a platform for publishing an 

advertisement item through the platform's message distribution application(s), a 

delivery/distribution schedule may be generated. The delivery/distribution schedule 

may provide a detailed schedule of delivering the advertisement item to users of 

specified and/or unspecified target user groups through the platform's distribution 

applications. Note that in the description of this disclosure, the terms 

"distribution/distribute" or "delivery/deliver" each and all may be used to refer to that 

a message, e.g., an advertisement item(s), be displayed to a user(s), and may be used 

inter-changeably in some scenarios. The delivery schedule may include one or more of 

a time frame, a display slot(s), and a budget of delivering the advertisement item 

through an application to users. A budget includes quantity related measures for the 

distribution of the advertisement item. For example, a budget may provide an expected 

total amount of delivery of the advertisement item to users. The amount of delivery 

may be measured in different ways and all are included in the disclosure. For example, 

the amount of delivery may be measured based on a number of users the advertisement 

item is delivered to. For another example, the amount of delivery may be measured 
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based on the total amount of time duration that the advertisement item is displayed to 

users. The delivery schedule may also provide an expected/estimated user reaction 

(also referred to as user performance) obtained through the delivery. For example, the 

delivery schedule may provide an expected amount of user actuations, e.g., clicks, on 

the advertisement items delivered to users. 

[0022] A time frame may specify any and all time related specifics in delivering 

the advertisement item. For example, a time frame may specify a duration for each 

single display/delivery of the advertisement item through a display slot. In an example 

scenario, a time frame may be linked to a display slot. In another scenario, a time frame 

is not linked to a display slot, with both specified individually in the delivery schedule. 

In another example scenario, a time frame may also specify that an advertisement will 

be run through a social media application for a given duration, e.g., two months, with a 

specified starting date. 

[0023] Further, in an example, a delivery schedule may provide an expected 

distribution of a desired delivery amount of an advertisement item within a period of 

time. For an illustrative example, FIGURES IA and lB show an expected distribution 

of delivery amount within a week and an expected distribution of delivery amount 

within a day, respectively. There could be various reasons that it is preferable for a 

total amount (budget) of advertisement flow be distribution among a period of time in 

a specific manner. For example, it may be expected that users do more shopping during 

weekend days for children related products such that an advertiser may prefer that more 

advertisement deliveries (budget) be performed at weekend days as compared to 

weekdays. 

[0024] As a platform may work with multiple advertisers at the same time to 

publish advertisement items for them, the platform may map the advertisement budgets 
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of each and every advertiser into the available supply of advertisement potentials ( e.g., 

display slots linked to potential number of accessible users). As appreciated, the 

available supply of advertisement potentials may be limited. Various now existing 

and/or future developed mapping techniques may be used in mapping the advertisement 

budgets of multiple advertisement items into the available supply of advertisement 

potentials, and all are included in the disclosure. For example, a Max-Flow algorithm 

may be used to map advertiser budgets into available supply of advertisement potentials 

to obtain a delivery schedule for each advertiser. In an example Max-Flow algorithm, 

advertisement requirements of each advertiser may be modeled with budget constraints 

and preferred target users whose relevancy scores are above a certain threshold as 

sources, and traffic capacity and time availability of each display slot as sinks. With 

multiple advertisement requirements and display slots, the max-flow algorithm will 

assign a budget of each advertisement requirement into multiple display slots under the 

traffic capacity and availability constraints of each slot. That is, under given 

requirements and constraints of advertisers and display slots, the max-flow algorithm 

finds a feasible solution to fulfill the advertisement demand under given display slots. 

[0025] Further, in an example, a delivery schedule of an advertisement item 

may also provide a target group(s) of users to whom the advertisement item is scheduled 

to be delivered. In an example, a target group of users is determined using a grouping 

criterion based on a relevancy level of a user to a content of the advertisement item, 

e.g., the advertised product. A "product" may include both goods and services. In an 

example, a relevancy level of users to an advertised product may be identified as 

relevancy scores. A relevancy score may be compared with a threshold to determine 

whether a user belongs to a user group or not. In an example, in addition to the 

relevancy level of a user to an advertised item, the relevancy score may also be 



WO 2018/103039 PCT/CN2016/109009 
11 

determined based on other factors, e.g., the availability of the advertisement item to be 

delivered to the user. For example, even if a user is very relevant to an advertisement 

item, if the budget of the advertisement item is about to be used up, a relevancy score 

of the user to the advertisement item may be adjusted ( or weighted) to reflect the fact 

that the advertisement item has become less available to be delivered to the user. Other 

criteria to determine a target group of users are also possible and are included in the 

disclosure. 

[0026] In an example, a target group of users may be separately determined 

from the delivery schedule. For example, the delivery schedule may be negotiated and 

agreed upon between an advertiser and the platform. Then, the platform may separately 

determine a target group of users to deliver the advertisement item according to the 

delivery schedule. This way, the platform may be able to achieve more flexibility in 

setting up a relevancy score threshold and in adjusting the relevancy score threshold 

dynamically in real time or periodically, if needed. Further, the methods for 

determining a relevancy score of a user and a threshold for determining a target user 

group may be kept within the platform and may not be fully disclosed to an advertiser. 

In the examples described hereafter, a target group may be described as part of a 

delivery schedule for purpose of simplicity only, which should not limit the scope of 

the disclosure. 

[0027] In an example, a target group may be linked to a specific display slot. A 

delivery schedule may include multiple different display slots for delivering the 

relevant advertisement item and thus may include and/or may be associated to different 

target groups ( or sub-groups) for the different display slots. 

[0028] In the operation of the advertisement message distribution, the platform 

delivers the advertisement item to users of the determined target user group(s) based on 
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the delivery schedule(s). As is well appreciated, in the areas of on-line advertisement, 

a delivery of an advertisement item means that the advertisement item is exposed to a 

user in a certain manner. In other words, the advertisement item is delivered as a 

message to a user in a certain manner, e.g., webpage banner, social media 

advertisement., mobile advertisement, etc. Any now existing and/or future developed 

ways/manners to deliver an advertisement item/message to a user are possible, and all 

are included in the disclosure. Due to the nature of on-line advertisement, a platform 

may not be able to accurately predict the number of users who are accessible/available 

for advertisement delivery. For example, for webpage banner advertisement, a user 

needs to be visiting the webpage so that the banner can be displayed to the user, i.e., 

message delivered. For a social media advertisement, a user needs to log onto the social 

media platform so that an advertisement message can be delivered to the user. It may 

be difficult to estimate the number of available/accessible users. Also, it may be 

difficult to predict/estimate user reactions to the advertisement message delivered to 

them. 

[0029] In an example, the actual delivery of advertisement messages through a 

message distribution application may be monitored in substantially real time or 

periodically. Various parameters/measures related to the flow of the advertisement 

deliveries may be monitored, and all are included in the disclosure. In an example, at 

least one of a total delivery amount of an advertisement item (at the moment of 

monitoring) and a total amount of user reactions (at the moment of monitoring) may be 

monitored. The term "total" refers to that the advertisement item is delivered to various 

users of the target user group. The "total" delivery amount accumulates as the 

monitoring proceeds. In an example, a platform may monitor the actual amount of 

delivery of the advertisement item to users of the target user group. The monitoring 
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may include further details of the advertisement distribution flow. For example, in the 

case that a target group includes users of different relevancy scores to the advertisement 

item, the monitoring may map the monitored deliveries into different relevancy scores 

in the target group. The monitored total amount of deliveries of the advertisement items 

may be compared ("analyzed" may be broader) to an expected amount of delivery of 

the advertisement item, which may be contained in the delivery schedule or may be 

held separately. The result of the analysis may be used as a basis to adjust the 

advertisement message distribution. In the case that the delivery schedule includes an 

expected distribution of the desired amount of delivery of the message within a specific 

period of time (like illustrated in FIGURES IA and lB), the monitored actual deliveries 

of the advertisement item may be analyzed with the expected distribution as a basis of 

the adjusting. Based on the monitoring of the actual amount of delivery of 

advertisement item to the target user group, an advertisement exposure score may be 

generated. There are multiple ways/parameters/measures to determine the exposure 

score, and all are included in the disclosure. For example, a simple total number of 

delivery of the advertisement item to users of the target group may be used to determine 

the exposure score. For another example, the numbers of deliveries to users of different 

relevancy scores (or relevancy score ranges) may be determined separately and be 

assigned a respective weight to calculate a weighted exposure score. For example, the 

weight assigned to users of a relevancy score ( or a range of relevancy scores) may be 

determined based on possibility of purchase by the users of the relevancy score. For 

example, the relevancy score could be used as a weight. An overall exposure score may 

be determined based on a weighted total number of deliveries. 

[0030] In an example, the monitoring of the actual delivery of an advertisement 

message may also include monitoring user reactions (also called user performance) to 
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the delivered advertisement items. Any measures of user reaction may be monitored 

and all are included in the disclosure. In an example, the total number of user actuations 

on the delivered advertisement item may be monitored. In another example, user 

enquiries in relation to the advertisement content, e.g., advertised products, may be 

monitored. Similar to the monitoring of delivery amount, the user performance 

monitoring may also include further details of user reactions. The user performance 

monitoring may serve multiple purposes. For example, the initial target group of users 

under the delivery schedule may include multiple sub-groups of users, each subgroup 

of users sharing some common characteristics. The monitoring of the user performance 

of each sub-group of users may provide useful information for future advertisement 

scheduling/mapping or for adjustment of the delivery schedule. Based on the 

monitoring of user performance, a user performance score may be generated, reflecting 

a concerned parameter of user performance. For example, the total number of user 

actuations may be a parameter to generate a user performance score. The actual number 

of purchases of the advertised product may also be used as a parameter to generate the 

user performance score. 

[0031] The monitored actual delivery, e.g., the exposure score and/or user 

performance score, may be analyzed in relation to the delivery schedule and/or other 

estimate/expectations to see whether the expectations are met. For example, the 

platform may wish to ensure that the expected amount of advertisement delivery 

(budget) is achieved for an advertiser. An advertiser may wish to keep track of how 

many users show interest on the advertised products such that the advertiser may plan 

logistics accordingly or may decide on follow-up advertisement plans. 

[0032] Based on the analysis of the actual delivery of advertisement items in 

relation to an expectation, some adjustment to the delivery schedule may be made. One 
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example approach to adjust the delivery schedule may include adjusting the grouping 

criterion to obtain a new target group of users. In an example, the grouping criterion 

includes a threshold on a relevancy score of a user to an advertisement item. The 

threshold may be adjusted based on the analysis of the actual delivery of the 

advertisement item in relation to the expectation, e.g., a comparison between the actual 

delivery of advertisement items and the expectation. As a result of the analysis, for 

example, if it is determined that more advertisement exposure has been made than an 

expectation, a platform may decide to increase the threshold of relevancy score to shrink 

the size of the target group such that the advertisement item will only be delivered to 

users with higher relevancy scores (more relevant) to the advertisement content, e.g., 

advertised products. If it is determined that less exposure of the advertisement item has 

been made, the platform may choose to lower the criterion on the relevancy score such 

that future delivery of the advertisement item will be made to more users of adjusted 

target user group comprising also users of lower relevancy scores (less relevant to) to 

the advertisement content., who are not in the previous user group. 

[0033] In the case that a target group includes users of different relevancy 

scores ( or different ranges of relevancy scores) to the advertisement item, the 

monitoring may map the monitored deliveries into different relevancy scores in the 

target group. The monitored total number of deliveries of the advertisement items may 

be compared to an expected number of delivery of the advertisement item to users of 

each different ranges of relevancy scores as a basis to make adjustment. 

[0034] In another example, the delivery manner/display slots may be adjusted 

based on the monitored the actual delivery of advertisement items. For example, if the 

actual delivery of the advertisement item is lower than expected, a better display slot 

may be assigned for the delivery of the advertisement item to increase exposure. For 
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example, in a webpage advertisement, a better display slot might mean that a user does 

not need to scroll down the cursor to make the advertisement visible. 

[0035] Taking advantage of the monitoring of the actual delivery of the 

advertisement item to users, a platform may be able to dynamically adjust the target 

user group and/or delivery manners to potentially increase or decrease the exposure of 

the advertisement such that the overall advertisement budget of the advertiser or the 

overall user performance can be achieved in a satisfied manner, e.g., generally 

following the advertisement distribution schedule. Due to the nature of on-line 

advertisement, the monitoring of the actual distribution of the advertisement item and 

the adjustment of target user group/delivery manner need to be conducted in a time 

sensitive manner, for example, in substantially real time. For example, communication 

through computer networks and/or communication networks are required in 

transferring of the monitoring results in substantially real time. 

2. Example Systems and Environments 

[0036] In the following detailed description, references are made to the 

accompanying drawings that form a part hereof, and in which are shown by way of 

illustration specific configurations or examples. Referring now to the drawings, in 

which like numerals represent like elements throughout the several figures, aspects of 

a computing system, computer-readable storage medium, and computer-implemented 

methodologies for providing message distribution scheduling and control. As will be 

described in more details below with respect to FIGURES 2-5, there are a number of 

applications and services that can embody the functionalities and techniques described 

herein. 
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[0037] FIGURE 2 illustrates a system diagram showing aspects of one 

illustrative example system disclosed herein for providing deterministic advertisement 

traffic distribution and control. As shown in FIGURE 2, a message distribution 

platform system 100 (herein after "platform 100") may include an on-line 

advertisement flow control unit 110 ("flow control unit 110"), an advertisement flow 

monitoring unit 120 ("monitoring unit 120"), an advertisement scheduling unit 130 

("scheduling unit 130") and a user resource management unit 140 ("resource 

management unit 140"). Each and/or every of flow control unit 110, monitoring unit 

120, scheduling unit 130 and resource management unit 140 may utilize resource 150. 

Resource 150 may include any resource that can be locally or remotely accessed by the 

other units 110, 120, 130 and/or 140 in the operations, such as a search engine or a 

cloud data service. Platform 100 may be embedded into an e-commerce platform or 

may be separated from an e-commerce platform and may provide message distribution 

and control service as a third party service provider. 

[0038] One or more of flow control unit 110, monitoring unit 120, scheduling 

unit 130, resource management unit 140 and/or resource 150 may operate together 

locally on a stand-alone computing device, or may be located on networked computers 

communicating and coordinating in conjunction with one another to form a distributed 

computing system. As can be appreciated, flow control unit 110, monitoring unit 120, 

scheduling unit 130 and resource management unit 140 and further resource 150 may 

be interconnected through one or more local and/or wide area networks 160. It should 

be appreciated that the examples are provided herein for illustrative purposes only and 

are not to be construed as limiting. The techniques described herein may utilize more 

or fewer computers/units than those shown in example FIGURE 2. 
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[0039] Flow control unit 110 may further include a load balancing unit 112 and 

an adjusting unit 114. Monitoring unit 120 may further include an exposure monitoring 

unit 122 and a user performance monitoring unit 124. Scheduling unit 130 may further 

include a user group determination unit 132, a display slot determination unit 134 and 

a mapping unit 136. Resource management unit 140 may further include a historical 

behavior determination unit 142, a contextual behavior determination unit 144 and a 

relevancy pair determination unit 146. 

[0040] In operation, scheduling unit 130 receives an advertisement budget 

( demand) as an input. Based on the demand and the available supply of advertisement 

potentials, scheduling unit 130 is configured to determine an advertisement delivery 

schedule. For example, the delivery schedule may include at least one of a time frame, 

a display slot and a delivery budget for delivering the advertisement. A display slot 

may include any parameters related to displaying the advertisement, including, but not 

limited to, a display position, a size of the content, or a displaying type of the 

advertisement message delivered through a message distribution application. 

[0041] User group determination unit 132 is configured to determine based on 

a grouping criterion a target group of users to deliver the advertisement item. In an 

example, the grouping criterion may include a threshold on a relevancy level or a 

relevancy score of a user to a content of the advertisement item, e.g., an advertised 

product. The user-content relevancy information may be received from resource 

management unit 140 or may be received from resource 150 as an input. 

[0042] Display slot determination unit 134 is configured to determine a specific 

display slot to deliver the advertisement item to target user group. Display slot 

determination unit 134 may partition a content site of the message distribution 

application into multiply display slots, each display slot having an impression ranking 
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score indicating how likely a content displayed in the display slot will attract user 

attention. Depending on the message distribution application, multiple display slots 

may be shown simultaneously in a same display frame and/or may be shown 

sequentially. In an example, a display slot is related to the users of the user group. 

Display slot determination unit 134 may specifically determine a display slot for a 

user(s) of the target user group. 

[0043] Mapping unit 136 is configured to map the received advertisement 

budget into the display slots as associated to users of the target group and generate a 

delivery budget. A delivery budget may include measures on expected progress of the 

advertisement delivery. For example, a delivery budget may include an expected 

amount of deliveries and/or an expected amount of user reactions. 

[0044] Load balancing unit 112 is configured to control delivery of the 

advertisement item based a delivery schedule received from scheduling unit 130. For 

example, load balancing unit 112 may control the distribution of advertisement items 

into different hosts/servers/applications evenly according to the delivery schedule. 

Adjusting unit 114 is configured to adjust a grouping criterion under which a user is 

determined as belonging to a target user group or not. In an example, adjusting unit 

114 may increase or lower a threshold on user-content relevancy in forming/reforming 

a target user group. Adjusting unit 114 may use the monitoring results from monitoring 

unit 120 and the user-content relevancy pair information from resource management 

unit 140 as a basis for the adjustments. In an example, adjusting unit 114 is configured 

to adjust other parameters of the delivery schedule, e.g., the display slot(s) and/or the 

time frame in delivering an advertisement message. 

[0045] Exposure monitoring unit 122 of monitoring unit 120 is configured to 

monitor an amount of actual delivery of an advertisement item to users of the target 



WO 2018/103039 PCT/CN2016/109009 
20 

user group. User performance monitoring unit 124 is configured to monitor user 

reactions to advertisement items delivered to the users. Different parameters of user 

reactions may be monitored and all are included in the disclosure. For example, user 

performance monitoring unit 124 may monitor a total number of actuations users made 

on the advertisement items delivered to them. Based on the monitoring results, 

exposure monitoring unit 122 may generate an advertisement exposure score and user 

performance monitoring unit 124 may generate a user performance score. 

[0046] Resource management unit 140 is configured to determine a relevancy 

level of a user to an advertisement content, e.g., an advertised product, and/or a 

relevancy level of an advertisement content to a user. In an example, relevancy level 

of a user to an advertisement content and relevancy level of an advertisement content 

to a user may be treated as the same thing from different perspectives and a user-content 

relevancy pair may be used to indicate the relevancy level between the two. 

[0047] Historical behavior determination unit 142 is configured to collect 

historical shopping data of a user to be used in determining a user-content relevancy 

pair. Contextual behavior determination unit 144 is configured to collect contextual 

information of a user in relation to the user's on-line shopping activity. Contextual 

information indicates a context under which an advertisement item will be delivered to 

a user. Contextual information may include a contextual activity, geo-targeting 

information and a physical condition of a user to be used in determining a user-content 

relevancy pair. Various techniques may be used in collecting and transferring 

contextual information and all are included in the disclosure. For example, geo­

targeting information of a user may be collected through a geographic positioning 

technique like GPS and/or an in-door positioning technique using mobile device signal 

strength and/or radio frequency (RF) positioning. It should be appreciated that some of 
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the contextual information may be time sensitive, like location information, and 

techniques need to be used to ensure substantially real time data collection of contextual 

information. In an example, computer networks and/or communication networks are 

used in the transferring of contextual information to ensure the timeliness of collecting 

and processing of the contextual data. 

[0048] Relevancy pair determination unit 146 is configured to determine a 

relevancy level between a user and an advertisement content based at least in part on 

the historical shopping data and/or contextual information of a user. Other information 

may also be used by relevancy pair determination unit 146 in the determination of the 

relevancy pair. For example, the monitored actual delivery of an advertisement item 

may be used in determining/adjusting a relevancy level between the advertisement item 

and a user. 

[0049] FIGURE 3 illustrates an operation environment 200 of platform 100. 

Platform 100 is configured to communicate with user devices 210 (Personal Computer 

210-1, Tablet Computing Device 210-2, Mobile Computing Device 210-3 ... Other 

Computing Devices 210-n) through network 260. Each user device 210, when 

accessible through a message distribution application, may include multiple display 

slots (212-1... 212-n) available for delivering an advertisement item. Further, a user 

may have multiple user devices 210 available to receive an advertisement message. 

3. Example Operation Flows 

[0050] Referring now to FIGURE 4, which illustrates an example flow chart of 

a process 300 of an example operation of platform 100. In example operation 310, 

flow control unit 110 receives an advertisement delivery schedule for delivering an 

advertisement item to users of a user group. The delivery schedule may include details 
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regarding the target user group, for example, a required relevancy level of a user to a 

content of the advertisement item. For example, the delivery schedule may provide that 

the advertisement item be delivered to users having a relevancy level higher than a 

threshold. The delivery schedule may also include details regarding a delivery manner 

under which to deliver the advertisement item to target user group. A delivery manner 

may include a time frame and a display slot for delivering the advertisement item to a 

user of the target user group. It should be appreciated that a display slot may be specific 

to a user device. For example, if a user has multiple user devices 210 potentially 

accessible in delivering the advertisement item, the delivery schedule may provide 

different display slots for the different user devices 210. A same or different message 

distribution application(s) may be used in the delivery of the advertisement items to 

different user devices 210. For example, different message distribution applications 

may be used for users accessible through wired data connections or users accessible 

through wireless data connections. A display slot may specify at least one of a display 

position, a size of the content, or a displaying type of delivering the message through 

an application. All possible ways of delivery manners can be specified in the delivery 

schedule and all are included in the disclosure. 

[0051] In example operation 320, load balancing unit 112 causes the 

advertisement to be delivered to users of the target user group through relevant 

application(s) based on the received delivery schedule. Platform 100 may include 

multiple applications to deliver an advertisement item to users. The delivery schedule 

may also specify one or more applications used for delivering an advertisement item. 

For example, an advertiser may require that an advertisement of a product be published 

( delivered) only through on-line shopping platform and a social media platform. 
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[0052] In example operation 330, monitoring unit 120 monitors an actual 

delivery of the advertisement item through the application(s) to users of the target user 

group. The monitoring may be implemented using various techniques, and all are 

included in the disclosure. For example, goal tracking, call tracking, and/or user 

engagement tracking, etc., may be used individually or in various combinations in the 

monitoring. Specifically, exposure monitoring unit 122 may monitor a total amount of 

delivery (exposure) of the advertisement items to users of the target user group in 

various measures. An exposure score may be generated based on the monitored total 

amount of deliveries. The monitoring may be conducted substantially in real time and 

the exposure score may be generated based on the monitoring requirements under the 

delivery schedule. For example, if the delivery schedule provides a daily delivery 

budget of the amount of exposures, the exposure score may be generated hourly so that 

there is sufficient space to make adjustment(s) based on the hourly exposure scores to 

achieve the daily delivery budget. 

[0053] User performance monitoring unit 124 may monitor a total amount of 

user reactions to the advertisement item delivered to them. There are various ways to 

monitor user reaction and all are included in the disclosure. For example, user 

performance monitoring unit 124 may monitor user actuations on a delivered 

advertisement item, e.g., a click. User performance monitoring unit 124 may also 

monitor how long a user stays with the content page of an advertisement item. When a 

user clicks on the advertisement item delivered through the application, the user may 

be directed to a content page providing more details of the advertised product. A 

relative longer stay with the content page may indicate that the user is more interested 

in the advertised product/ service. User performance monitoring unit 124 may also 

monitor user enquiries into the advertised product/service. For example, a user may be 
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required to provide certain user information to receive further information of the 

advertised product. The user feedback of information itself may be monitored as a 

measure to indicate user reaction. Multiple measures to monitor user performance may 

be used individually or in various combinations in example operation 330. Based on 

the monitored user reactions, a user performance score may be generated in real time 

or periodically. 

[0054] In example operation 340, adjusting unit 114 of flow control unit 110 

adjusts a grouping criterion and/or a delivery manner based on the monitored actual 

delivery of the advertisement item. Based on the adjusted grouping criterion, a new 

target group of users will be formed. Adjusting unit 114 may analyze the monitored 

actual delivery in relation to the expectations. For example, the monitored actual 

delivery of the advertise item may be compared to the expectations. For example, the 

actual total number of delivery, e.g., the generated exposure score, may be compared 

to an expected delivery amount to evaluate the progress or flow of advertisement 

delivery. The monitored actual user reaction, e.g., the generated user performance score, 

may be compared to an expected user performance measure to evaluate an effectiveness 

of the advertisement progress or flow. The expected delivery amount or user 

performance measures may be received from the delivery schedule or may be 

determined by other approaches. The analysis may be conducted in substantially real 

time and/or may be conducted in various intervals, which are all included in the 

disclosure. 

[0055] Based on results of the analysis(analyses), adjusting unit 114 may 

determine an adjusted grouping criterion to form a new target user group. For example, 

if a comparison result shows that the actual delivery is less than expected, either less 

than expected amount of deliveries or less than expected user reactions, adjusting unit 
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114 may decide to lower the relevancy threshold to include more users into the new 

target user group. As a consequence, the total number of deliveries of the advertisement 

item will likely increase. 

[0056] It should be appreciated that there may exist multiple ways to adjust 

groupmg criterion using user-content relevancy pair and all are included in the 

disclosure. For example, the adjusting of grouping criterion may shift users from the 

target group of one advertisement item to the target group of another advertisement 

item. Platform 100 may work with multiple advertisers for multiple different products. 

A user may be linked to different products through user-content relevancy pairs. So, it 

could happen that a user with a high relevancy score with a product A is not initially 

included in the target group of product A because the user is included in the target group 

of another product B to which the user may be, for example, more relevant. If the 

monitored actual delivery of advertisement on product A is lower than an expectation(s ), 

adjusting unit 114 may adjust the grouping criterion for the relevancy requirements for 

both target group A and target group B so that the user is shifted from the target group 

of product B to target group of product A. 

[0057] In an example, adjusting unit 114 may calculate a weighted relevancy 

score for each user-content relevancy pair, and may determine the adjusted grouping 

criterion based on the weighted relevancy score. For example, the weight may be 

determined based on a ratio ("R") between the actual delivery of an advertisement item 

and the expected delivery of the advertisement item. And 1/R may be used as the weight 

for the user-content relevancy pair. 

[0058] For an illustrative example, a user may have a relevancy score 100 to 

golf equipment and a relevancy score 120 to biking equipment and is initially part of 

the target group for biking equipment. Monitored results may show that the actual 
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delivery v. expected delivery ratio R for the golf equipment Rga1ris 4/5 and the ratio R 

for biking equipment Rb;ke is 8/5. Then the weighted relevancy of the user to golf 

equipment is: 

II Rgolf X 100 = 5/4 X 100 = 125; 

and the weighted relevancy of the user to biking equipment is: 

I/ Rbike X 100 = 5/8 X 120 = 75. 

Based on the weighted relevancy scores, the user may be shifted to the target group of 

golf equipment. 

[0059] It should be appreciated that other ways to adjust grouping criterion 

based on the monitored actual delivery of advertisement message may also be possible 

and all are included in the disclosure. For example, a gap between a user's relevancy 

score to an advertisement content and a threshold relevancy score may also be used in 

the adjustment. An example relevancy score threshold adjustment algorithm may use 

a proportional-integral-derivative controller (PID controller) to dynamically adjust 

relevancy score threshold of each advertisement item based on the monitored 

advertising progress and delivery scheduled, e.g., expected number of delivery. 

[0060] In another example, a target group may include multiple subgroups and 

each subgroup may be treated differently in the delivery of the advertisement items. 

For example, different subgroups may be linked to different display slots. User group 

adjusting unit 114 may adjust the grouping criterion of the subgroups so that some users 

will be shifted to other subgroups to receive the delivery of advertisement items with 

different display slots. 

[0061] Adjusting unit 114 may also adjust the delivery manner for delivering 

the advertisement item to users of the target user group/ adjusted target user group. 
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[0062] In example operation 350, load balancing unit 112 causes the 

advertisement item to be delivered to users of the new user group formed based on the 

adjusted grouping criterion. The delivery may also be conducted under the adjusted 

delivery manner. 

[0063] Referring to FIGURE 5, which illustrates another example flow chart of 

a process 400 of an example operation of platform 100. In example operation 410, 

resource management unit 140 relates a user to multiple advertisement items. Historical 

behavior determination unit 142 may collect information regarding the user's past 

shopping behavior/experience. All information that could be used in determining a 

relevancy level of a product to a user may be collected and all are included in the 

disclosure. For example, based on the past shopping behavior/experience, historical 

behavior determination unit 142 may be able to determine the user's preferences with 

respect to on-line shopping, e.g., product preference, brand preference, 

shipping/payment preference, average amount of money to spend monthly/quarterly, 

etc. The historical shopping behavior data may be collected by the platform 100 itself 

may be obtained from a third party data provider. Further, the data collection and 

analysis is dynamic and historical behavior determination unit 142 may keep obtaining 

additional shopping information of a user to update the analysis. In an example, newer 

data may be assigned more weight in the analysis of a user's relevancy to an 

advertisement content as compared to older data. 

[0064] Contextual behavior determination unit 144 determines contextual 

information related to a user's shopping behavior. The contextual information may 

include past contextual information and current contextual information. The past 

contextual information may be used together with the historical shopping behavior 

information to determine how the contextual information be used in determining a 
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relevancy level of the user to an advertisement item. For example, if past contextual 

information together with historical shopping information show that when a user is 

exercising in a gym, she is more likely to react positively to a sports related 

advertisement item, a current contextual information related to gym activities will be 

used to increase the user's relevancy to sports related advertisement item. 

[0065] A contextual information may include a contextual activity, a geo-

targeting information, or a physical condition of the user A contextual activity may 

include any activity a user is engaged immediately before or while she is accessible for 

delivery of advertisement item. A geo-targeting information includes one or more of a 

location, an itinerary or a moving direction of the user immediately before (flexible) or 

while she is accessible for delivery of advertisement item. A physical condition 

information, e.g., bio-signals, of a user may also be relevant because a physical 

condition of the user may indicate the user's current interest points. For example, if it 

is detected that a user's heat beat is over 150 bpm, it may be assumed that the user is or 

just finished exercising and thus he/she may be more interested in sports related 

advertisements. It is appreciated that for the contextual information to be effectively 

used in the determination of a relevancy of a user to an advertisement item, such 

contextual information needs to be sufficiently current. Techniques need to be used to 

obtain such contextual information in substantially real time. For example, a wearable 

device with various sensors, like a motion sensor, a magnetometer, a compass, etc., may 

be used to detect a physical condition of a user and may be used to detect an activity of 

the user. Such real-time detection of contextual information may be collected by a 

communication hub device, e.g., a mobile terminal of the user, and then may be 

communicated to resource management unit 140 through network 260. 
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[0066] Based on the historical shopping information and/or the contextual 

information, relevancy pair determination unit 146 may determine a relevancy level 

between a user and a content of an advertisement item. Platform 100 may, at a same 

time, working with multiple advertisers of multiple advertisement items. In an example, 

relevancy pair determination unit 146 may determine a relevancy level of a user to each 

and every advertisement items. Further, a relevancy score may be generated for a user 

to each and every advertisement items. For another example, relevancy pair 

determination unit 146 may determine relevancy scores of a user to a selected group of 

advertisement items and generate user-content pair relevancy only for the selected 

group of advertisement items. The determined user-content relevancy pairs may be 

provided to flow control unit 110. 

[0067] In example operation 420, flow control unit 110 monitors the actual 

delivery of the multiple advertisement items to their respective target user groups. A 

user may be part of the target user groups of one or more of the advertisement items or 

may not be included in any of the target groups. The monitoring in operation 420 may 

be similar to that of example operation 330 of example process 300 illustrated in 

FIGURE 4. 

[0068] In example operation 430, adjusting unit 114 analyzes the monitored 

actual delivery of the multiple advertisement items in relation to the respective 

expectations to determine an availability of one(s) of the multiple advertisement items 

to be delivered to the user. The analysis may be conducted in similar ways as example 

operation 340 of example process 300 illustrated in FIGURE 4. For different one of 

the multiple advertisement items, the expectations may be different. For example, for 

one advertisement item, the expectation may be an expected user reaction amount, and 

for another advertisement item, the expectation may be a total number of delivery of 



WO 2018/103039 PCT/CN2016/109009 
30 

the advertisement item. An actual delivery vs. expected delivery ratio R may be 

generated for each of the multiple advertisement items. 

[0069] In an example, the relevancy level of one of the multiple advertisement 

items may be compared to a threshold to determine whether the available advertisement 

item will be delivered to the user. Based on the monitoring of the actual delivery of the 

advertisement item, the threshold may vary. For example, if ratio R is higher than 1 for 

one advertisement item, which means that the actual delivery of the advertisement item 

is better than expected, the relevancy threshold for that advertisement item may be 

increased to make it less likely that the advertisement item is available to be delivered 

to the user. if ratio R is lower than 1 for another advertisement item, which means that 

the actual delivery of the advertisement item is less than expected, the relevancy 

threshold for that advertisement item may be lowered to make it more likely that the 

advertisement item is available to be delivered to the user. 

[0070] There may be scenarios that a user is relevant to multiple advertisement 

items and the display slots available to the user is limited. As a consequence, only a 

limited number of advertisement items may be able to be delivered to the user. 

Adjusting unit 114 may generate an availability score for all the multiple available 

advertisement items to determine which one(s) will be delivered to the user. 

[0071] In an example, the availability score of an advertisement item 1s 

determined based on a weighted relevancy score of the advertisement item to the user. 

In an example, l/R may a used as the weight for calculating the weighted relevancy 

score. The same illustrative example as described in example operation 340 may be 

used herein to illustrate the determination of an availability score of an advertisement 

item based on the weighted relevancy score. A user may have a relevancy score 100 

with a golf equipment related advertisement and a relevancy score 120 with a biking 
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equipment related advertisement. Monitored results may show that the actual delivery 

vs. expected delivery ratioR for the golf equipmentRgoZJis 4/5 and the ratioR for biking 

equipment Rbike is 8/5. So the weighted relevancy score to golf equipment is 1/ Rgolf X 

100 = 5/4 X 100 = 125; and the weighted relevancy to biking equipment is 1/ Rbzke X 

120 = 5/8 X 120 = 75. Based on the weighted relevancy scores, the golf equipment 

related advertisement is more available (higher availability score) to be delivered to the 

user as compared to the biking related. 

[0072] In example operation 440, load balancing unit 112 causes the available 

advertisement item(s) of the multiple advertisement items be delivered to the user based 

on the relevancy scores. The relevancy score may be simply the relevancy score 

determined by the user resource management unit 140 or may a weighted relevancy 

score (availability score) which is calculated based on the relevancy score and the 

monitored actual delivery of the advertisement item. In an example, among multiple 

available advertisement items, the ones with higher relevancy score will have priority 

in being delivered to the user. 

[0073] It should be understood that the operations of the methods disclosed 

herein are not necessarily presented in any particular order and that performance of 

some or all of the operations in an alternative order(s) is possible and is contemplated. 

The operations have been presented in the demonstrated order for ease of description 

and illustration. Operations may be added, omitted, and/or performed simultaneously, 

without departing from the scope of the appended claims. 

[0074] It also should be understood that the illustrated methods can be ended at 

any time and need not be performed in its entirety. Some or all operations of the 

methods, and/or substantially equivalent operations, can be performed by execution of 

computer-readable instructions included on a computer-storage media, as defined 
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below. The term "computer-readable instructions," and variants thereof, as used in the 

description and claims, is used expansively herein to include routines, applications, 

application modules, program modules, programs, components, data structures, 

algorithms, and the like. Computer-readable instructions can be implemented on 

various system configurations, including single-processor or multiprocessor systems, 

minicomputers, mainframe computers, personal computers, hand-held computing 

devices, microprocessor-based, programmable consumer electronics, combinations 

thereof, and the like. 

[0075] Thus, it should be appreciated that the logical operations described 

herein are implemented (1) as a sequence of computer implemented acts or program 

modules running on a computing system and/or (2) as interconnected machine logic 

circuits or circuit modules within the computing system. The implementation is a 

matter of choice dependent on the performance and other requirements of the 

computing system. Accordingly, the logical operations described herein are referred to 

variously as states, operations, structural devices, acts, or modules. These operations, 

structural devices, acts, and modules may be implemented in software, in firmware, in 

special purpose digital logic, and any combination thereof. 

[0076] As described herein, in conjunction with FIGURE 2, the operations of 

example process 300 and example process 400 are described herein as being 

implemented, at least in part, by an application, component, and/or circuit. Although 

the described illustration refers to the components of FIGURE 2, it can be appreciated 

that the operations of the processes 300, 400 may be also implemented in many other 

ways. For example, the processes 300, 400 may be implemented, at least in part, by 

computer processor or processor of separate computers. In addition, one or more of the 

operations of the processes 300,400 may alternatively or additionally be implemented, 
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at least in part, by a computer working alone or in conjunction with other software 

modules, such as a server module. 

4. Example System Components 

[0077] A computing device where any one or more of flow control unit 110, 

monitoring unit 120, scheduling unit 130 and resource management unit 140 of 

FIGURE 2 are located may be in the form of a personal computer, a wearable 

computing device, a mobile phone, or any other device having components for 

processing and communicating data. For example, a computing device may be a tablet 

having one or more user-machine interface such as a display interface and/or an input 

device. A display interface may include a monitor, a projection surface, a touch screen, 

and/or any other interface device capable of displaying. In addition, an input device 

may include a camera, a microphone, a keyboard or any other input device, capable of 

inputting data to the computing device. 

[0078] The computing device may also include a local memory that is capable 

of storing, communicating, and processing input data, output data, and other data. The 

local memory may also include a program module configured to manage techniques 

described herein including the one or more of flow control unit 110, monitoring unit 

120, scheduling unit 130 and resource management unit 140 of FIGURE 2. 

[0079] FIGURE 6 shows additional details of an example computer architecture 

500 for a computer, on which one or more of the units of platform 100 of FIGURE 2 

may be located, and which is capable of executing the program components including 

the units of platform 100 described herein. Thus, the computer architecture 500 

illustrated in FIGURE 6 illustrates an architecture for a server computer, mobile phone, 

a PDA, a smart phone, a desktop computer, a netbook computer, a tablet computer, 
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and/or a laptop computer. The computer architecture 500 may be utilized to execute 

any aspects of the software components presented herein. 

[0080] The computer architecture 500 illustrated in FIGURE 6 includes a 

central processing unit 502 ("CPU"), a system memory 504, including a random access 

memory 506 ("RAM") and a read-only memory ("ROM") 508, and a system bus 510 

that couples the memory 504 to the CPU 502. A basic input/output system containing 

the basic routines that help to transfer information between elements within the 

computer architecture 500, such as during startup, is stored in the ROM 508. The 

computer architecture 500 further includes a mass storage device 512 for storing an 

operating system 507, data, such as the output data 509, and one or more application 

programs. 

[0081] The mass storage device 512 is connected to the CPU 502 through a 

mass storage controller (not shown) connected to the bus 510. The mass storage 

device 512 and its associated computer-readable media provide non-volatile storage for 

the computer architecture 500. Although the description of computer-readable media 

contained herein refers to a mass storage device, such as a solid state drive, a hard disk 

or CD-ROM drive, it should be appreciated by those skilled in the art that computer­

readable media can be any available computer storage media or communication media 

that can be accessed by the computer architecture 500. 

[0082] Communication media includes computer readable instructions, data 

structures, program modules, or other data in a modulated data signal such as a carrier 

wave or other transport mechanism and includes any delivery media. The term 

"modulated data signal" means a signal that has one or more of its characteristics 

changed or set in a manner as to encode information in the signal. By way of example, 

and without limitation, communication media includes wired media such as a wired 
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network or direct-wired connection, and wireless media such as acoustic, RF, infrared 

and other wireless media. Combinations of the any of the above should also be included 

within the scope of computer-readable media. 

[0083] By way of example, and not limitation, computer storage media may 

include volatile and non-volatile, removable and non-removable media implemented in 

any method or technology for storage of information such as computer-readable 

instructions, data structures, program modules or other data. For example, computer 

media includes, but is not limited to, RAM, ROM, EPROM, EEPROM, flash memory 

or other solid state memory technology, CD-ROM, digital versatile disks ("DVD"), 

HD-DVD, BLU-RA Y, or other optical storage, magnetic cassettes, magnetic tape, 

magnetic disk storage or other magnetic storage devices, or any other medium which 

can be used to store the desired information and which can be accessed by the computer 

architecture 500. For purposes the claims, the phrase "computer storage medium," 

"computer-readable storage medium" and variations thereof, does not include waves, 

signals, and/or other transitory and/or intangible communication media, per se. 

[0084] According to various configurations, the computer architecture 500 may 

operate in a networked environment using logical connections to remote computers 

through the network 756 and/or another network (not shown). The computer 

architecture 500 may connect to the network 756 through a network interface unit 514 

connected to the bus 510. It should be appreciated that the network interface unit 514 

also may be utilized to connect to other types of networks and remote computer systems. 

The computer architecture 500 also may include an input/output controller 516 for 

receiving and processing input from a number of other devices, including a keyboard, 

mouse, or electronic stylus (not shown in FIGURE 6). Similarly, the input/output 
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controller 516 may provide output to a display screen, a printer, or other type of output 

device (also not shown in FIGURE 6). 

[0085] It should be appreciated that the software components of platform 100 

described herein may, when loaded into the CPU 502 and executed, transform the CPU 

502 and the overall computer architecture 500 from a general-purpose computing 

system into a special-purpose computing system customized to facilitate the 

functionality presented herein. The CPU 502 may be constructed from any number of 

transistors or other discrete circuit elements, which may individually or collectively 

assume any number of states. More specifically, the CPU 502 may operate as a finite­

state machine, in response to executable instructions contained within the software 

modules disclosed herein. These computer-executable instructions may transform the 

CPU 502 by specifying how the CPU 502 transitions between states, thereby 

transforming the transistors or other discrete hardware elements constituting the CPU 

502. 

[0086] Encoding the software modules presented herein also may transform the 

physical structure of the computer-readable media presented herein. The specific 

transformation of physical structure may depend on various factors, in different 

implementations of this description. Examples of such factors may include, but are not 

limited to, the technology used to implement the computer-readable media, whether the 

computer-readable media is characterized as primary or secondary storage, and the 

like. For example, if the computer-readable media is implemented as semiconductor­

based memory, the software disclosed herein may be encoded on the computer-readable 

media by transforming the physical state of the semiconductor memory. For example, 

the software may transform the state of transistors, capacitors, or other discrete circuit 
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elements constituting the semiconductor memory. The software also may transform 

the physical state of such components in order to store data thereupon. 

[0087] As another example, the computer-readable media disclosed herein may 

be implemented using magnetic or optical technology. In such implementations, the 

software presented herein may transform the physical state of magnetic or optical media, 

when the software is encoded therein. These transformations may include altering the 

magnetic characteristics of particular locations within given magnetic media. These 

transformations also may include altering the physical features or characteristics of 

particular locations within given optical media, to change the optical characteristics of 

those locations. Other transformations of physical media are possible without departing 

from the scope and spirit of the present description, with the foregoing examples 

provided only to facilitate this discussion. 

[0088] In light of the above, it should be appreciated that many types of physical 

transformations take place in the computer architecture 500 in order to store and execute 

the software components presented herein. It also should be appreciated that the 

computer architecture 500 may include other types of computing devices, including 

hand-held computers, embedded computer systems, personal digital assistants, and 

other types of computing devices known to those skilled in the art. It is also 

contemplated that the computer architecture 500 may not include all of the components 

shown in FIGURE 6, may include other components that are not explicitly shown in 

FIGURE 6, or may utilize an architecture completely different than that shown in 

FIGURE 6. 

[0089] FIGURE 7 depicts an illustrative distributed computing environment 

600 capable of executing the software components of platform 100 described herein for 

machine learning in message distribution. Thus, the distributed computing 
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environment 600 illustrated in FIGURE 7 can be utilized to execute any aspects of the 

software components presented herein. For example, the distributed computing 

environment 600 can be utilized to execute aspects of the web browser 510, the platform 

100 and/or any units thereof and/or other software components described herein. 

[0090] According to various implementations, the distributed computing 

environment 600 includes a computing environment 602 operating on, in 

communication with, or as part of the network 604. The network 604 may be or may 

include the network 756, described above with reference to FIGURE 6. The network 

604 also can include various access networks. One or more client devices 606A-606N 

(hereinafter referred to collectively and/or generically as "clients 606") can 

communicate with the computing environment 602 via the network 604 and/or other 

connections (not illustrated in FIGURE 7). In one illustrated configuration, the client 

devices 606 include a computing device 606A such as a laptop computer, a desktop 

computer, or other computing device; a slate or tablet computing device ("tablet 

computing device") 606B; a mobile computing device 606C such as a mobile telephone, 

a smart phone, or other mobile computing device; a server computer 606D; and/or other 

devices 606N. It should be understood that any number of clients 606 can communicate 

with the computing environment 602. Two example computing architectures for the 

client devices 606 are illustrated and described herein with reference to FIGURES 6 

and 8. It should be understood that the illustrated clients 606 and computing 

architectures illustrated and described herein are illustrative, and should not be 

construed as being limited in any way. 

[0091] In the illustrated configuration, the computing environment 602 includes 

application servers 608, data storage 610, and one or more network interfaces 612. 

According to various implementations, the functionality of the application servers 608 
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can be provided by one or more server computers that are executing as part of, or in 

communication with, the network 604. The application servers 608 can host various 

services, virtual machines, portals, and/or other resources. In the illustrated 

configuration, the application servers 608 host one or more virtual machines 614 for 

hosting applications or other functionality. According to various implementations, the 

virtual machines 614 host one or more applications and/or software modules for 

providing intelligent configuration of data visualizations. It should be understood that 

this configuration is illustrative, and should not be construed as being limiting in any 

way. The application servers 608 also host or provide access to one or more portals, 

link pages, Web sites, and/or other information ("Web portals") 616. 

[0092] According to various implementations, the application servers 608 also 

include one or more mailbox services 618 and one or more messaging services 620. 

The mailbox services 618 can include electronic mail ("email") services. The mailbox 

services 618 also can include various personal information management ("PIM") 

services including, but not limited to, calendar services, contact management services, 

collaboration services, and/or other services. The messaging services 620 can include, 

but are not limited to, instant messaging services, chat services, forum services, and/or 

other communication services. 

[0093] The application servers 608 also may include one or more social 

networking services 622. The social networking services 622 can include various social 

networking services including, but not limited to, services for sharing or posting status 

updates, instant messages, links, photos, videos, and/or other information; services for 

commenting or displaying interest in articles, products, blogs, or other resources; and/or 

other services. 
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[0094] The social networking services 622 also can include commenting, 

blogging, and/or micro blogging services. For instance, a social networking application, 

mail client, messaging client or a browser running on a phone or any other client 606 

may communicate with a networking service 622 and facilitate the functionality, even 

in part, described above with respect to FIGURES 2, 3 and 4. 

[0095] As shown in FIGURE 7, the application servers 608 also can host other 

services, applications, portals, and/or other resources ("other resources") 624. The 

other resources 624 can include, but are not limited to, document sharing, rendering or 

any other functionality. It thus can be appreciated that the computing environment 602 

can provide integration of the concepts and technologies disclosed herein provided 

herein with various mailbox, messaging, social networking, and/or other services or 

resources. 

[0096] As mentioned above, the computing environment 602 can include the 

data storage 610. According to various implementations, the functionality of the data 

storage 610 is provided by one or more databases operating on, or in communication 

with, the network 604. The functionality of the data storage 610 also can be provided 

by one or more server computers configured to host data for the computing environment 

602. The data storage 610 can include, host, or provide one or more real or virtual 

datastores 626A-626N (hereinafter referred to collectively and/or generically as 

"datastores 626"). The datastores 626 are configured to host data used or created by 

the application servers 608 and/or other data. Although not illustrated in FIGURE 6, 

the datastores 626 also can host or store web page documents, word documents, 

presentation documents, data structures, algorithms for execution by a recommendation 

engine, and/or other data utilized by any application program or another module, such 
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as the content manager 105. Aspects of the datastores 626 may be associated with a 

service for storing files. 

[0097] The computing environment 602 can communicate with, or be accessed 

by, the network interfaces 612. The network interfaces 612 can include various types 

of network hardware and software for supporting communications between two or more 

computing devices including, but not limited to, the clients 606 and the application 

servers 608. It should be appreciated that the network interfaces 612 also may be 

utilized to connect to other types of networks and/or computer systems. 

[0098] It should be understood that the distributed computing environment 600 

described herein can provide any aspects of the software elements described herein with 

any number of virtual computing resources and/or other distributed computing 

functionality that can be configured to execute any aspects of the software components 

disclosed herein. According to various implementations of the concepts and 

technologies disclosed herein, the distributed computing environment 600 provides the 

software functionality described herein as a service to the clients 606. It should be 

understood that the clients 606 can include real or virtual machines including, but not 

limited to, server computers, web servers, personal computers, mobile computing 

devices, smart phones, and/or other devices. As such, various configurations of the 

concepts and technologies disclosed herein enable any device configured to access the 

distributed computing environment 600 to utilize the functionality described herein for 

providing intelligent configuration of data visualizations, among other aspects. In one 

specific example, as summarized above, techniques described herein may be 

implemented, at least in part, by the web browser application 510 of FIGURE 6, which 

works in conjunction with the application servers 608 of FIGURE 7. 
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[0099] Turning now to FIGURE 8, an illustrative computing device architecture 

700 for a computing device that is capable of executing various software components 

described herein for providing platform 100. The computing device architecture 700 is 

applicable to computing devices that facilitate mobile computing due, in part, to form 

factor, wireless connectivity, and/or battery-powered operation. In example 

configurations, the computing devices include, but are not limited to, mobile telephones, 

tablet devices, slate devices, portable video game devices, and the like. The computing 

device architecture 700 is applicable to any of the client devices 606 shown in FIGURE 

7. Moreover, aspects of the computing device architecture 700 may be applicable to 

traditional desktop computers, portable computers ( e.g., laptops, notebooks, ultra­

portables, and netbooks), server computers, and other computer systems, such as 

described herein with reference to FIGURE 6. For example, the single touch and multi­

touch aspects disclosed herein below may be applied to desktop computers that utilize 

a touchscreen or some other touch-enabled device, such as a touch-enabled track pad 

or touch-enabled mouse. 

[0100] The computing device architecture 700 illustrated in FIGURE 8 includes 

a processor 702, memory components 704, network connectivity components 706, 

sensor components 708, input/output components 710, and power components 712. In 

the illustrated configuration, the processor 702 is in communication with the memory 

components 704, the network connectivity components 706, the sensor components 708, 

the input/output ("VO") components 710, and the power components 712. Although 

no connections are shown between the individual components illustrated in FIGURE 8, 

the components can interact to carry out device functions. In some configurations, the 

components are arranged so as to communicate via one or more busses (not shown). 
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[0101] The processor 702 includes a central processmg unit ("CPU") 

configured to process data, execute computer-executable instructions of one or more 

application programs, and communicate with other components of the computing 

device architecture 700 in order to perform various functionality described herein. The 

processor 702 may be utilized to execute aspects of the software components presented 

herein and, particularly, those that utilize, at least in part, a touch-enabled input. 

[0102] In example configurations, the processor 702 includes a graphics 

processing unit ("GPU") configured to accelerate operations performed by the CPU, 

including, but not limited to, operations performed by executing general-purpose 

scientific and/or engineering computing applications, as well as graphics-intensive 

computing applications such as high resolution video (e.g., 720P, 1080P, and higher 

resolution), video games, three-dimensional ("3D") modeling applications, and the like. 

In some configurations, the processor 702 is configured to communicate with a discrete 

GPU (not shown). In any case, the CPU and GPU may be configured in accordance 

with a co-processing CPU/GPU computing model, wherein the sequential part of an 

application executes on the CPU and the computationally-intensive part is accelerated 

by the GPU. 

[0103] In example configurations, the processor 702 is, or is included in, a 

system-on-chip ("SoC") along with one or more of the other components described 

herein below. For example, the SoC may include the processor 702, a GPU, one or 

more of the network connectivity components 706, and one or more of the sensor 

components 708. In some configurations, the processor 702 is fabricated, in part, 

utilizing a package-on-package ("PoP") integrated circuit packaging technique. The 

processor 702 may be a single core or multi-core processor. 
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[0104] The processor 702 may be created in accordance with an ARM 

architecture, available for license from ARM HOLDINGS of Cambridge, United 

Kingdom. Alternatively, the processor 702 may be created in accordance with an x86 

architecture, such as is available from INTEL CORPORATION of Mountain View, 

California and others. 

[0105] The memory components 704 include a random access memory 

("RAM") 714, a read-only memory ("ROM") 716, an integrated storage memory 

("integrated storage") 718, and a removable storage memory ("removable storage") 720. 

In some configurations, the RAM 714 or a portion thereof, the ROM 716 or a portion 

thereof, and/or some combination the RAM 714 and the ROM 716 is integrated in the 

processor 702. In some configurations, the ROM 716 is configured to store a firmware, 

an operating system or a portion thereof (e.g., operating system kernel), and/or a 

bootloader to load an operating system kernel from the integrated storage 718 and/or 

the removable storage 720. 

[0106] The integrated storage 718 can include a solid-state memory, a hard disk, 

or a combination of solid-state memory and a hard disk. The integrated storage 718 

may be soldered or otherwise connected to a logic board upon which the processor 702 

and other components described herein also may be connected. As such, the integrated 

storage 718 is integrated in the computing device. The integrated storage 718 is 

configured to store an operating system or portions thereof, application programs, data, 

and other software components described herein. 

[0107] The removable storage 720 can include a solid-state memory, a hard disk, 

or a combination of solid-state memory and a hard disk. In some configurations, the 

removable storage 720 is provided in lieu of the integrated storage 718. In other 

configurations, the removable storage 720 is provided as additional optional storage. 
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In some configurations, the removable storage 720 is logically combined with the 

integrated storage 718 such that the total available storage is made available as a total 

combined storage capacity. In some configurations, the total combined capacity of the 

integrated storage 718 and the removable storage 720 is shown to a user instead of 

separate storage capacities for the integrated storage 718 and the removable storage 720. 

[0108] The removable storage 720 is configured to be inserted into a removable 

storage memory slot (not shown) or other mechanism by which the removable storage 

720 is inserted and secured to facilitate a connection over which the removable storage 

720 can communicate with other components of the computing device, such as the 

processor 702. The removable storage 720 may be embodied in various memory card 

formats including, but not limited to, PC card, CompactFlash card, memory stick, 

secure digital ("SD"), miniSD, microSD, universal integrated circuit card ("UICC") 

(e.g., a subscriber identity module ("SIM'') or universal SIM ("USIM")), a proprietary 

format, or the like. 

[0109] It can be understood that one or more of the memory components 704 

can store an operating system. According to various configurations, the operating 

system includes, but is not limited to WINDOWS MOBILE OS from Microsoft 

Corporation of Redmond, Washington, WINDOWS PHONE OS from Microsoft 

Corporation, WINDOWS from Microsoft Corporation, PALM WEB OS from Hewlett­

Packard Company of Palo Alto, California, BLACKBERRY OS from Research In 

Motion Limited of Waterloo, Ontario, Canada, IOS from Apple Inc. of Cupertino, 

California, and ANDROID OS from Google Inc. of Mountain View, California. Other 

operating systems are contemplated. 

[0110] The network connectivity components 706 include a wireless wide area 

network component ("WW AN component") 722, a wireless local area network 
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component ("WLAN component") 724, and a wireless personal area network 

component ("WP AN component") 726. The network connectivity components 706 

facilitate communications to and from the network 756 or another network, which may 

be a WW AN, a WLAN, or a WPAN. Although only the network 756 is illustrated, the 

network connectivity components 706 may facilitate simultaneous communication with 

multiple networks, including the network 604 of FIGURE 7. For example, the network 

connectivity components 706 may facilitate simultaneous communications with 

multiple networks via one or more of a WW AN, a WLAN, or a WPAN. 

[0111] The network 756 may be or may include a WWAN, such as a mobile 

telecommunications network utilizing one or more mobile telecommunications 

technologies to provide voice and/or data services to a computing device utilizing the 

computing device architecture 700 via the WWAN component 722. The mobile 

telecommunications technologies can include, but are not limited to, Global System for 

Mobile communications ("GSM"), Code Division Multiple Access ("CDMA") ONE, 

CDMA 7000, Universal Mobile Telecommunications System ("UMTS"), Long Term 

Evolution ("L TE"), and Worldwide Interoperability for Microwave Access 

("WiMAX"). Moreover, the network 756 may utilize various channel access methods 

(which may or may not be used by the aforementioned standards) including, but not 

limited to, Time Division Multiple Access ("TDMA"), Frequency Division Multiple 

Access ("FDMA"), CDMA, wideband CDMA ("W-CDMA"), Orthogonal Frequency 

Division Multiplexing ("OFDM"), Space Division Multiple Access ("SDMA"), and the 

like. Data communications may be provided using General Packet Radio Service 

("GPRS"), Enhanced Data rates for Global Evolution ("EDGE"), the High-Speed 

Packet Access ("HSP A") protocol family including High-Speed Downlink Packet 

Access ("HSDP A"), Enhanced Uplink ("EUL") or otherwise termed High-Speed 
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Uplink Packet Access ("HSUPA"), Evolved HSPA ("HSPA+"), LTE, and various other 

current and future wireless data access standards. The network 756 may be configured 

to provide voice and/or data communications with any combination of the above 

technologies. The network 756 may be configured to or adapted to provide voice and/or 

data communications in accordance with future generation technologies. 

[0112] In example configurations, the WWAN component 722 is configured to 

provide dual- multi-mode connectivity to the network 756. For example, the WWAN 

component 722 may be configured to provide connectivity to the network 756, wherein 

the network 756 provides service via GSM and UMTS technologies, or via some other 

combination of technologies. Alternatively, multiple WWAN components 722 may be 

utilized to perform such functionality, and/or provide additional functionality to support 

other non-compatible technologies (i.e., incapable of being supported by a single 

WWAN component). The WWAN component 722 may facilitate similar connectivity 

to multiple networks (e.g., a UMTS network and an LTE network). 

[0113] The network 756 may be a WLAN operating in accordance with one or 

more Institute of Electrical and Electronic Engineers ("IEEE") 802.11 standards, such 

as IEEE 802.1 la, 802. llb, 802.1 lg, 802. lln, and/or future 802.11 standard (referred 

to herein collectively as WI-FI). Draft 802.11 standards are also contemplated. In some 

configurations, the WLAN is implemented utilizing one or more wireless WI-FI access 

points. In some configurations, one or more of the wireless WI-FI access points are 

another computing device with connectivity to a WWAN that are functioning as a WI­

FI hotspot. The WLAN component 724 is configured to connect to the network 756 

via the WI-FI access points. Such connections may be secured via various encryption 

technologies including, but not limited, WI-FI Protected Access ("WPA"), WPA2, 

Wired Equivalent Privacy ("WEP"), and the like. 
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[0114] The network 756 may be a WPAN operating in accordance with Infrared 

Data Association ("IrDA"), BLUETOOTH, wireless Universal Serial Bus ("USB"), Z-

Wave, ZIGBEE, or some other short-range wireless technology. In some 

configurations, the WP AN component 726 is configured to facilitate communications 

with other devices, such as peripherals, computers, or other computing devices via the 

WPAN. 

[0115] The sensor components 708 include a magnetometer 728, an ambient 

light sensor 730, a proximity sensor 732, an accelerometer 734, a gyroscope 736, and a 

Global Positioning System sensor ("GPS sensor") 738. It is contemplated that other 

sensors, such as, but not limited to, compasses, temperature sensors or shock detection 

sensors, also may be incorporated in the computing device architecture 700. 

[0116] The magnetometer 728 is configured to measure the strength and 

direction of a magnetic field. In some configurations, the magnetometer 728 provides 

measurements to a compass application program stored within one of the memory 

components 704 in order to provide a user with accurate directions in a frame of 

reference including the cardinal directions, north, south, east, and west. Similar 

measurements may be provided to a navigation application program that includes a 

compass component. Other uses of measurements obtained by the magnetometer 728 

are contemplated. 

[0117] The ambient light sensor 730 is configured to measure ambient light. In 

some configurations, the ambient light sensor 730 provides measurements to an 

application program stored within one the memory components 704 in order to 

automatically adjust the brightness of a display ( described below) to compensate for 

low-light and high-light environments. Other uses of measurements obtained by the 

ambient light sensor 730 are contemplated. 
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[0118] The proximity sensor 732 is configured to detect the presence of an 

object or thing in proximity to the computing device without direct contact. In some 

configurations, the proximity sensor 732 detects the presence of a user's body ( e.g., the 

user's face) and provides this information to an application program stored within one 

of the memory components 704 that utilizes the proximity information to enable or 

disable some functionality of the computing device. For example, a telephone 

application program may automatically disable a touchscreen (described below) in 

response to receiving the proximity information so that the user's face does not 

inadvertently end a call or enable/disable other functionality within the telephone 

application program during the call. Other uses of proximity as detected by the 

proximity sensor 732 are contemplated. 

[0119] The accelerometer 734 is configured to measure proper acceleration. In 

some configurations, output from the accelerometer 734 is used by an application 

program as an input mechanism to control some functionality of the application 

program. For example, the application program may be a video game in which a 

character, a portion thereof, or an object is moved or otherwise manipulated in response 

to input received via the accelerometer 734. In some configurations, output from the 

accelerometer 734 is provided to an application program for use in switching between 

landscape and portrait modes, calculating coordinate acceleration, or detecting a fall. 

Other uses of the accelerometer 734 are contemplated. 

[0120] The gyroscope 736 is configured to measure and maintain orientation. 

In some configurations, output from the gyroscope 736 is used by an application 

program as an input mechanism to control some functionality of the application 

program. For example, the gyroscope 736 can be used for accurate recognition of 

movement within a 3D environment of a video game application or some other 



WO 2018/103039 PCT/CN2016/109009 
50 

application. In some configurations, an application program utilizes output from the 

gyroscope 736 and the accelerometer 734 to enhance control of some functionality of 

the application program. Other uses of the gyroscope 736 are contemplated. 

[0121] The GPS sensor 738 is configured to receive signals from GPS satellites 

for use in calculating a location. The location calculated by the GPS sensor 738 may 

be used by any application program that requires or benefits from location information. 

For example, the location calculated by the GPS sensor 738 may be used with a 

navigation application program to provide directions from the location to a destination 

or directions from the destination to the location. Moreover, the GPS sensor 738 may 

be used to provide location information to an external location-based service, such as 

E911 service. The GPS sensor 738 may obtain location information generated via WI­

FI, WIMAX, and/or cellular triangulation techniques utilizing one or more of the 

network connectivity components 706 to aid the GPS sensor 738 in obtaining a location 

fix. The GPS sensor 738 may also be used in Assisted GPS ("A-GPS") systems. 

[0122] As one should appreciate, one or more of the sensors may be used in 

detecting contextual information of a user as described in FIGURES 2 and 3. 

[0123] The 1/0 components 710 include a display 740, a touchscreen 742, a 

data 1/0 interface component ("data 1/0") 744, an audio 1/0 interface component 

("audio 1/0") 746, a video 1/0 interface component ("video 1/0") 748, and a camera 

750. In some configurations, the display 740 and the touchscreen 742 are combined. 

In some configurations two or more of the data 1/0 component 744, the audio 1/0 

component 746, and the video 1/0 component 748 are combined. The 1/0 components 

710 may include discrete processors configured to support the various interface 

described below, or may include processing functionality built-in to the processor 702. 
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[0124] The display 740 is an output device configured to present information in 

a visual form. In particular, the display 740 may present graphical user interface 

("GUI") elements, text, images, video, notifications, virtual buttons, virtual keyboards, 

messaging data, Internet content, device status, time, date, calendar data, preferences, 

map information, location information, and any other information that is capable of 

being presented in a visual form. In some configurations, the display 740 is a liquid 

crystal display ("LCD") utilizing any active or passive matrix technology and any 

backlighting technology (if used). In some configurations, the display 740 is an organic 

light emitting diode ("OLED") display. Other display types are contemplated. 

[0125] The touchscreen 742, also referred to herein as a "touch-enabled screen," 

is an input device configured to detect the presence and location of a touch. The 

touchscreen 742 may be a resistive touchscreen, a capacitive touchscreen, a surface 

acoustic wave touchscreen, an infrared touchscreen, an optical imaging touchscreen, a 

dispersive signal touchscreen, an acoustic pulse recognition touchscreen, or may utilize 

any other touchscreen technology. In some configurations, the touchscreen 742 is 

incorporated on top of the display 740 as a transparent layer to enable a user to use one 

or more touches to interact with objects or other information presented on the display 

740. In other configurations, the touchscreen 742 is a touch pad incorporated on a 

surface of the computing device that does not include the display 740. For example, 

the computing device may have a touchscreen incorporated on top of the display 740 

and a touch pad on a surface opposite the display 740. 

[0126] In example configurations, the touchscreen 742 is a single-touch 

touchscreen. In other configurations, the touchscreen 742 is a multi-touch touchscreen. 

In some configurations, the touchscreen 742 is configured to detect discrete touches, 

single touch gestures, and/or multi-touch gestures. These are collectively referred to 
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herein as gestures for convenience. Several gestures will now be described. It should 

be understood that these gestures are illustrative and are not intended to limit the scope 

of the appended claims. Moreover, the described gestures, additional gestures, and/or 

alternative gestures may be implemented in software for use with the touchscreen 742. 

As such, a developer may create gestures that are specific to a particular application 

program. 

[0127] In example configurations, the touchscreen 742 supports a tap gesture in 

which a user taps the touchscreen 742 once on an item presented on the display 740. 

The tap gesture may be used for various reasons including, but not limited to, opening 

or launching whatever the user taps. In some configurations, the touchscreen 742 

supports a double tap gesture in which a user taps the touchscreen 742 twice on an item 

presented on the display 740. The double tap gesture may be used for various reasons 

including, but not limited to, zooming in or zooming out in stages. In some 

configurations, the touchscreen 7 42 supports a tap and hold gesture in which a user taps 

the touchscreen 742 and maintains contact for at least a pre-defined time. The tap and 

hold gesture may be used for various reasons including, but not limited to, opening a 

context-specific menu. 

[0128] In example configurations, the touchscreen 742 supports a pan gesture 

in which a user places a finger on the touchscreen 742 and maintains contact with the 

touchscreen 742 while moving the finger on the touchscreen 742. The pan gesture may 

be used for various reasons including, but not limited to, moving through screens, 

images, or menus at a controlled rate. Multiple finger pan gestures are also 

contemplated. In example configurations, the touchscreen 742 supports a flick gesture 

in which a user swipes a finger in the direction the user wants the screen to move. The 

flick gesture may be used for various reasons including, but not limited to, scrolling 



WO 2018/103039 PCT/CN2016/109009 
53 

horizontally or vertically through menus or pages. In some configurations, the 

touchscreen 742 supports a pinch and stretch gesture in which a user makes a pinching 

motion with two fingers (e.g., thumb and forefinger) on the touchscreen 742 or moves 

the two fingers apart. The pinch and stretch gesture may be used for various reasons 

including, but not limited to, zooming gradually in or out of a website, map, or picture. 

[0129] Although the above gestures have been described with reference to the 

use one or more fingers for performing the gestures, other appendages such as toes or 

objects such as styluses may be used to interact with the touchscreen 742. As such, the 

above gestures should be understood as being illustrative and should not be construed 

as being limiting in any way. 

[0130] The data I/O interface component 744 is configured to facilitate input of 

data to the computing device and output of data from the computing device. In some 

configurations, the data I/O interface component 744 includes a connector configured 

to provide wired connectivity between the computing device and a computer system, 

for example, for synchronization operation purposes. The connector may be a 

proprietary connector or a standardized connector such as USB, micro-USB, mini-USB, 

or the like. In some configurations, the connector is a dock connector for docking the 

computing device with another device such as a docking station, audio device ( e.g., a 

digital music player), or video device. 

[0131] The audio I/O interface component 746 is configured to provide audio 

input and/or output capabilities to the computing device. In some configurations, the 

audio I/O interface component 746 includes a microphone configured to collect audio 

signals. In some configurations, the audio I/O interface component 746 includes a 

headphone jack configured to provide connectivity for headphones or other external 

speakers. In some configurations, the audio I/O interface component 746 includes a 
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speaker for the output of audio signals. In some configurations, the audio I/O interface 

component 746 includes an optical audio cable out. 

[0132] The video I/O interface component 748 is configured to provide video 

input and/or output capabilities to the computing device. In some configurations, the 

video I/O interface component 748 includes a video connector configured to receive 

video as input from another device (e.g., a video media player such as a DVD or 

BL URA Y player) or send video as output to another device ( e.g., a monitor, a television, 

or some other external display). In some configurations, the video I/O interface 

component 748 includes a High-Definition Multimedia Interface ("HDMI"), mini­

HDMI, micro-HDMI, DisplayPort, or proprietary connector to input/output video 

content. In some configurations, the video I/0 interface component 748 or portions 

thereof is combined with the audio I/O interface component 746 or portions thereof. 

[0133] The camera 750 can be configured to capture still images and/or video. 

The camera 750 may utilize a charge coupled device ("CCD") or a complementary 

metal oxide semiconductor ("CMOS") image sensor to capture images. In some 

configurations, the camera 750 includes a flash to aid in taking pictures in low-light 

environments. Settings for the camera 750 may be implemented as hardware or 

software buttons. 

[0134] Although not illustrated, one or more hardware buttons may also be 

included in the computing device architecture 700. The hardware buttons may be used 

for controlling some operational aspect of the computing device. The hardware buttons 

may be dedicated buttons or multi-use buttons. The hardware buttons may be 

mechanical or sensor-based. 

[0135] The illustrated power components 712 include one or more batteries 752, 

which can be connected to a battery gauge 754. The batteries 752 may be rechargeable 
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or disposable. Rechargeable battery types include, but are not limited to, lithium 

polymer, lithium ion, nickel cadmium, and nickel metal hydride. Each of the batteries 

752 may be made of one or more cells. 

[0136] The battery gauge 754 can be configured to measure battery parameters 

such as current, voltage, and temperature. In some configurations, the battery gauge 

754 is configured to measure the effect of a battery's discharge rate, temperature, age 

and other factors to predict remaining life within a certain percentage of error. In some 

configurations, the battery gauge 754 provides measurements to an application program 

that is configured to utilize the measurements to present useful power management data 

to a user. Power management data may include one or more of a percentage of battery 

used, a percentage of battery remaining, a battery condition, a remaining time, a 

remaining capacity (e.g., in watt hours), a current draw, and a voltage. 

[0137] The power components 712 may also include a power connector, which 

may be combined with one or more of the aforementioned I/O components 710. The 

power components 712 may interface with an external power system or charging 

equipment via an I/O component. 

[0138] The disclosure presented herein may be considered m view of the 

following embodiments. 

[0139] Clause 1: A computer-implemented system for distributing a message 

through an application, the system comprising: one or more processors; and computer 

readable storage medium communicatively coupled with the one or more processors, 

the computer readable medium having computer executable instructions stored therein, 

which when executed, causes the computer-implemented system to: receive a delivery 

schedule of delivering the message to users of a first user group through the application, 

the first user group being determined under a grouping criterion; monitor an actual 
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delivery of the message through the application; adjust the grouping criterion based on 

the monitored actual delivery of the message to obtain a second user group; and cause 

the message be delivered to users of the second user group through the application. 

[0140] Clause 2: The computer-implemented system of clause 1, wherein the 

delivery schedule includes a display slot of delivering the message through the 

application. 

[0141] Clause 3: The computer-implemented system of clause 2, wherein the 

display slot includes at least one of a display position, a size of the content, or a 

displaying type. 

[0142] Clause 4: The computer-implemented system of clause 1, further 

comprising partitioning a display space of the application into multiply display slots, 

each display slot having an impression ranking score. 

[0143] Clause 5: The computer-implemented system of clause 1, wherein the 

grouping criterion includes a relevancy level of a user to a content of the message. 

[0144] Clause 6: The computer-implemented system of clause 5, wherein the 

relevancy level of the user is determined based on at least one of historical information 

and contextual information of the user. 

[0145] Clause 7: The computer-implemented system of clause 1, wherein the 

monitoring includes detecting at least one of a measure of a delivery amount of the 

message or a measure of user reactions to the message delivered through the application. 

[0146] Clause 8: The computer-implemented system of clause 1, wherein the 

adjust the grouping criterion includes calculating a weighted relevancy of a user to a 

content of the message based at least in part on the monitored actual delivery of the 

message through the application. 
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[0147] Clause 9: The computer-implemented system of clause 1, wherein the 

delivery schedule includes an expected delivery budget and the monitored actual 

delivery of the message is compared to the expected delivery budget as a basis for the 

adjusting. 

[0148] Clause 10: A computer-implemented method, compnsmg: relating a 

user to multiple advertisement items of on-line advertisement, the multiple 

advertisement items each being assigned a relevancy score according to their relevancy 

to the user; monitoring an actual delivery of one or more of the multiple advertisement 

items through an advertisement delivering application; analyzing the monitored actual 

delivery of the one or more of the multiple advertisement items to determine an 

availability of the one or more of the multiple advertisement items to be delivered to 

the user; and causing an available advertisement item of the one or more of the multiple 

advertisement items to be delivered to the user based on a relevancy score of the 

available advertisement item. 

[0149] Clause 11: The computer-implemented method of clause 10, wherein 

the analyzing of the monitored actual delivery of the one or more of the multiple 

advertisement items includes comparing a progress of the actual delivery of the one or 

more of the multiple advertisement items to an expected progress of delivery of the one 

or more of the multiple advertisement items. 

[0150] Clause 12: The computer-implemented method of clause 10, wherein 

the determining of the availability of the one or more of the multiple advertisement 

items to be delivered to the user includes comparing a relevancy score of an 

advertisement item to a threshold to determine whether the advertisement item is 

available to be delivered to the user. 



WO 2018/103039 PCT/CN2016/109009 
58 

[0151] Clause 13: The computer-implemented method of clause 10, wherein 

the analyzing further includes adjusting the relevancy score of the one or more of the 

multiple advertisement items based on the monitored actual delivery of the one or more 

of the multiple advertisement items. 

[0152] Clause 14: The computer-implemented method of clause 10, wherein 

the analyzing includes calculating a weighted relevancy score of the one or more of the 

multiple advertisement items based on the monitored actual delivery of the one or more 

of the multiple advertisement items. 

[0153] Clause 15: The computer-implemented method of clause 14, wherein 

the availability of the one or more of the multiple advertisement items to be delivered 

to the user is determined based on the weighted relevancy score of the one or more of 

the multiple advertisement items. 

[0154] Clause 16: The computer-implemented method of clause 10, wherein 

the relevancy score of an advertisement item is determined based on at least one of on­

line shopping history information and contextual information of the user. 

[0155] Clause 17: The computer-implemented method of clause 16, wherein 

the contextual information includes at least one of a contextual activity, a geo-targeting 

information, or a physical condition of the user. 

[0156] Clause 18: The computer-implemented method of clause 16, wherein 

the contextual information is determined at least partially by tracking an activity of user 

[0157] Clause 19: The computer-implemented method of clause 10, further 

comprising: receiving an expected distribution of a desired amount of delivery of the 

one or more of the multiple advertisement items within a period of time; and comparing 

the monitored actual delivery of the one or more of the multiple advertisement items 

with the expected distribution. 
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[0158] Clause 20: The computer-implemented method of clause 10, further 

comprising determining a manner of delivering the available advertisement item to the 

user based on the relevancy score of the available advertisement item. 

[0159] Clause 21: A computer readable storage medium having computer-

executable instructions stored thereupon which, when executed by a computer, cause 

the computer to: receiving a distribution schedule of a message, the distributing 

schedule providing a delivery manner of delivering the message to a target group of 

users determined using a grouping criterion; causing the message be delivered to users 

of the target group of users according to the distribution schedule; monitoring delivery 

of the message to users of the target group to detect at least one of an impression score 

or a user performance score of the message in a period of time; adjusting the grouping 

criterion based on the detected at least one of the impression score or the user 

performance score to obtain an adjusted target group of users; and causing the 

advertisement item be exposed to users of the adjusted group of users. 

[0160] Clause 22: The computer readable storage medium of clause 21, further 

comprising adjusting the delivery manner of delivering the message to users of the 

target group of users based on the detected at least one of the impression score or the 

user performance score. 

[0161] Clause 23: A computer-implemented system for distributing a message 

through an application, the system comprising: one or more processors; and computer 

readable storage medium communicatively coupled with the one or more processors, 

the computer readable medium having computer executable instructions stored therein, 

which when executed, causes the computer-implemented system to: receive a delivery 

schedule of delivering the message to users of a first user group through the application, 

the first user group being determined under a grouping criterion; monitor an actual 
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delivery of the message through the application; adjust the grouping criterion based on 

the monitored actual delivery of the message to obtain a second user group; and cause 

the message be delivered to users of the second user group through the application; 

wherein the grouping criterion is based at least in part on a user's relevancy score to a 

content of the message. 

[0162] Clause 24: The computer-implemented system of clause 23, wherein the 

adjusting includes adjusting a user's relevancy score to the content of the message based 

on a comparison between the actual delivery of the message and the delivery schedule. 
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Claims 

1. A computer-implemented system for distributing a message through an 

application, the system comprising: 

one or more processors; and 

computer readable storage medium communicatively coupled with the one or 

more processors, the computer readable medium having computer executable 

instructions stored therein, which when executed, causes the computer-implemented 

system to: 

receive a delivery schedule of delivering the message to users of a first 

user group through the application, the first user group being determined under 

a grouping criterion; 

monitor an actual delivery of the message through the application; 

adjust the grouping criterion based on the monitored actual delivery of 

the message to obtain a second user group; and 

cause the message be delivered to users of the second user group 

through the application. 

2. The computer-implemented system of claim 1, wherein the delivery schedule 

includes a display slot of delivering the message through the application. 

3. The computer-implemented system of claim 2, wherein the display slot 

includes at least one of a display position, a size of the content, or a displaying type. 
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4. The computer-implemented system of claim 1, further comprising partitioning 

a display space of the application into multiply display slots, each display slot having 

an impression ranking score. 

5. The computer-implemented system of claim 1, wherein the grouping criterion 

includes a relevancy level of a user to a content of the message. 

6. The computer-implemented system of claim 5, wherein the relevancy level of 

the user is determined based on at least one of historical information and contextual 

information of the user. 

7. The computer-implemented system of claim 1, wherein the monitoring 

includes detecting at least one of a measure of a delivery amount of the message or a 

measure of user reactions to the message delivered through the application. 

8. The computer-implemented system of claim 1, wherein the adjust the 

grouping criterion includes calculating a weighted relevancy of a user to a content of 

the message based at least in part on the monitored actual delivery of the message 

through the application. 

9. The computer-implemented system of claim 1, wherein the delivery schedule 

includes an expected delivery budget and the monitored actual delivery of the 

message is compared to the expected delivery budget as a basis for the adjusting. 

10. A computer-implemented method, comprising: 
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relating a user to multiple advertisement items of on-line advertisement, the 

multiple advertisement items each being assigned a relevancy score according to their 

relevancy to the user; 

monitoring an actual delivery of one or more of the multiple advertisement 

items through an advertisement delivering application; 

analyzing the monitored actual delivery of the one or more of the multiple 

advertisement items to determine an availability of the one or more of the multiple 

advertisement items to be delivered to the user; and 

causing an available advertisement item of the one or more of the multiple 

advertisement items to be delivered to the user based on a relevancy score of the 

available advertisement item. 

11. The computer-implemented method of claim 10, wherein the determining of 

the availability of the one or more of the multiple advertisement items to be delivered 

to the user includes comparing a relevancy score of an advertisement item to a 

threshold to determine whether the advertisement item is available to be delivered to 

the user. 

12. The computer-implemented method of claim 10, wherein the analyzing further 

includes adjusting the relevancy score of the one or more of the multiple 

advertisement items based on the monitored actual delivery of the one or more of the 

multiple advertisement items. 

13. The computer-implemented method of claim 10, wherein the analyzing 

includes calculating a weighted relevancy score of the one or more of the multiple 
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advertisement items based on the monitored actual delivery of the one or more of the 

multiple advertisement items. 

14. The computer-implemented method of claim 14, wherein the availability of 

the one or more of the multiple advertisement items to be delivered to the user is 

determined based on the weighted relevancy score of the one or more of the multiple 

advertisement items. 

15. The computer-implemented method of claim 10, wherein the relevancy score 

of an advertisement item is determined based on at least one of on-line shopping 

history information and contextual information of the user. 

16. The computer-implemented method of claim 15, wherein the contextual 

information includes at least one of a contextual activity, a geo-targeting information, 

or a physical condition of the user. 

17. The computer-implemented method of claim 15, wherein the contextual 

information is determined at least partially by tracking an activity of the user. 

18. The computer-implemented method of claim 10, further comprising: 

receiving an expected distribution of a desired amount of delivery of the one 

or more of the multiple advertisement items within a period of time; and 

comparing the monitored actual delivery of the one or more of the multiple 

advertisement items with the expected distribution. 
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19. The computer-implemented method of claim 10, further comprising 

determining a manner of delivering the available advertisement item to the user based 

on the relevancy score of the available advertisement item. 

20. A computer readable storage medium having computer-executable instructions 

stored thereupon which, when executed by a computer, cause the computer to perform 

acts comprising: 

receiving a distribution schedule of a message, the distributing schedule 

providing a delivery manner of delivering the message to a target group of users 

determined using a grouping criterion; 

causing the message be delivered to users of the target group of users 

according to the distribution schedule; 

monitoring delivery of the message to users of the target group to detect at 

least one of an impression score or a user performance score of the message; 

adjusting the delivery manner of delivering the message to users of the target 

group of users based on the detected at least one of the impression score or the user 

performance score; and 

causing the advertisement item be exposed to users of the target group under 

the adjusted delivery manner. 
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