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(57) Abstract: A notification system provides notifications to a user associated with multiple user devices. The notification system 
selects a user device to receive a notification based on user behavior, such as user interactions with the notification system via the 

f4 user device or acknowledgments of notifications received from user devices. The notification is sent to the selected user device, and 
the notification system waits for an acknowledgment from the selected notification system for an acknowledgement delay period. If 
no acknowledgment is received within the acknowledgment delay period, an additional user device is selected and the notification is 
sent to the additional user device.



TRANSMISSION OF NOTIFICATIONS TO MULTIPLE DEVICES ASSOCIATED 

WITH A USER 

BACKGROUND 

[0001] This invention relates generally to event notifications in online systems, and more 

particularly to providing notifications to multiple user devices associated with an online 

system user.  

[0002] Many online systems include a notification system to notify users of the online sys

tem when events occur. For example, when a user of a social networking system receives a 

message or is identified in a post, a notification system of the social networking system 

transmits a notification of the event to the user. Notifications may be sent to multiple de

vices associated with a user. Hence, when a user accesses the online system using a single 

user device, the single user device receives the notification. But when users access the 

online system using multiple user devices, all of the user devices are typically notified of a 

generated notification at approximately the same time. This results in notifications being 

sent to user devices that may not be used by the user. Additionally, the user must 

acknowledge or remove the notification from each user device individually, causing the 

user to repetitively view notifications for the same event on multiple user devices.  

SUMMARY 

[0002a] A first aspect of the present disclosure provides a computer-implemented meth

od comprising: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, each 

user device associated with the user and configured to provide an acknowledgement 

responsive to the user interacting with the notification; 

selecting a user device from the plurality of user devices based at least in part 

on a profile comprising a frequency with which user interactions are received from user 

devices in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected user 

device for previous messages sent to the selected user device; 
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determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the 

determined percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within the 

acknowledgement delay period: 

selecting an additional user device based at least in part on the profile; 

removing the selected user device from the plurality of user devices 

eligible to receive the notification; and 

transmitting the notification to the selected additional user device.  

[0002b] A second aspect of the present disclosure provides a computer-implemented 

method comprising: 

generating a notification identifying a user; 

selecting a user device associated with the user based at least in part on a profile 

comprising a frequency with which user interactions are received from user devices in the 

plurality of user devices; 

transmitting the notification to the user device, the user device configured to 

provide an acknowledgement of the notification responsive to the user interacting with the 

notification; 

identifying a set of acknowledgement times received from the selected user 

device for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the 

determined percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; 
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determining whether the acknowledgement is received from the user device 

within the acknowledgement delay period; and 

responsive to determining acknowledgement was not received from the user 

device within the acknowledgement delay period, transmitting the notification to an 

additional user device from the plurality of user devices associated with the user based at 

least in part on the profile.  

[0002c] A third aspect of the present disclosure provides a non-transitory computer

readable storage medium storing instructions that, when executed by a processor, causes 

the processor to perform steps of: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, each 

user device associated with the user and configured to provide an acknowledgement 

responsive to the user interacting with the notification; 

selecting a user device from the plurality of user devices based at least in part 

on a profile comprising a frequency with which user interactions are received from user 

devices in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected user 

device for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the 

determined percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within an 

acknowledgement delay period: 

selecting an additional user device based at least in part on the profile; 

removing the selected user device from the plurality of user devices 

eligible to receive the notification; and 

transmitting the notification to the selected additional user device.  
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[0002d] A fourth aspect of the present disclosure provides a system comprising: 

a processor configured to execute instructions; and 

a memory storing instructions that when executed by the processor cause the 

processor to perform steps including: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, 

each user device associated with the user and configured to provide an 

acknowledgement responsive to the user interacting with the notification; 

selecting a user device from the plurality of user devices based at least 

in part on a profile comprising a frequency with which user interactions are 

received from user devices in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected 

user device for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the 

acknowledgement times based on a drop-off point in the distribution of the set 

of acknowledgement times of the selected user device; 

determining a percentile acknowledgement time corresponding to the 

determined percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within an 

acknowledgement delay period: 

selecting an additional user device based at least in part on 

the profile; 

removing the selected user device from the plurality of user 

devices eligible to receive the notification; and 

transmitting the notification to the selected additional user device.  

[0003] A notifications system notifies a user of an event by transmitting notifications 

of the event to different user devices with a time delay separating transmission of the noti

fication to different user devices. The notification system identifies a plurality of user de

vices associated with the user that are eligible for receiving notifications. For example, a 

user device is eligible to receive a notification if a notification has not previously been 
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transmitted to the user device within a threshold time. A user device is selected from the 

plurality of user devices eligible to receive the notification. For example, the notification 

system selects a user device based on recent user activity with various user devices and 

prior responses by the user to notifications transmitted to various user devices. A notifica

tion is provided to the selected user device, and the notification system waits an acknowl

edgement delay period to receive an acknowledgement of the notification from the selected 

user device. If the user device does not provide an acknowledgment by the expiration of 

the acknowledgement delay period, the notification system selects an additional user de

Id



WO 2014/085087 PCT/US2013/069842 

vice from the plurality of user devices eligible for receiving notifications and waits an ad

ditional acknowledgement delay period to receive an acknowledgement of the notification 

from the selected additional user device. In some embodiments, the acknowledgement 

delay period may vary depending on the device to which the notification is transmitted.  

[0004] Embodiments according to the invention are in particular disclosed in the at

tached claims directed to a computer-implemented method.  

[0005] In an embodiment a computer-implemented method comprises: 

generating a notification designating a user; 

identifying a plurality of user devices eligible to receive the notification, each 

user device associated with the user and configured to provide an acknowledgment respon

sive to the user interacting with the notification on the user device; 

selecting a user device from the plurality of user devices; 

transmitting the notification to the selected user device; 

selecting an additional user device from the plurality of user devices if an 

acknowledgement is not received from the selected user device within an acknowledge

ment delay period; 

removing the selected user device from the plurality of user devices eligible to 

receive the notification; and 

transmitting the notification to the selected additional user device.  

[0006] In particular selecting the additional user device comprises: 

determining an additional acknowledgment delay period associated with the 

additional user device.  

[0007] In a further embodiment the method further comprises: 

selecting another user device from the plurality of user devices if an acknowl

edgement is not received from the selected additional user device within the additional 

acknowledgment delay period.  

[0008] The acknowledgment delay period is preferably based on user activity associat

ed with the selected user device.  

[0009] The selected user device is in particular a user device from which an interaction 

was most recently received and/or a user device selected based on a profile describing a 

frequency with which user interactions are received different user devices in the plurality 

of user devices, wherein preferably selected user device is a user device having a highest 
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frequency with which user interactions are received and/or wherein preferably the frequen

cy with which user interactions are received is relative to a time of day.  

In an embodiment the user device is configured to provide an acknowledgment 

of the notification responsive to the user interacting with the notification; and the method 

further comprises determining whether the acknowledgment is received from the user de

vice within an acknowledgement delay period; and responsive to determining acknowl

edgment was not received from the user device within the acknowledgment delay period, 

transmitting the notification to an additional user device from the plurality of user devices 

associated with the user.  

[0010] In a further embodiment which can be claimed independently or in combination 

with any other embodiment a computer-implemented method comprises: 

generating a notification identifying a user; 

selecting a user device from a plurality of user devices associated with the user; 

transmitting the notification to the user device, the user device configured to 

provide an acknowledgment of the notification responsive to the user interacting with the 

notification; 

determining whether the acknowledgment is received from the user device 

within an acknowledgement delay period; and 

responsive to determining acknowledgment was not received from the user de

vice within the acknowledgment delay period, transmitting the notification to an additional 

user device from the plurality of user devices associated with the user.  

[0011] In a further embodiment the computer-implemented method further comprises: 

responsive to determining acknowledgment was not received from the addition

al user device within the acknowledgment delay period, transmitting the notification to an 

alternative user device from the plurality of user devices associated with the user 

and/or 

responsive to receiving an acknowledgment of the notification from the alterna

tive user device, removing the notification transmitted to the user device and transmitted to 

the additional user device.  

The acknowledgment delay period is preferably based on user activity associat

ed with the user device.  
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram of a system environment including a notification 

system according to one embodiment.  

[0013] FIG. 2 is a flowchart of a method for sending notifications to a user associ

ated with multiple user devices according to one embodiment.  

[0014] FIG. 3 is an interaction diagram of a method for sending notifications to 

user devices associated with a user according to one embodiment.  

[0015] The figures depict various embodiments of the present invention for purposes 

of illustration only. One skilled in the art will readily recognize from the following discus

sion that alternative embodiments of the structures and methods illustrated herein may be 

employed without departing from the principles of the invention described herein.  

DETAILED DESCRIPTION 

System Architecture 

[0016] FIG. 1 is a block diagram of one embodiment of an environment including 

a notification system 100. The environment includes the notification system 100, a plurali

ty of user devices 110, and a network 120. The notification system 100 communicates 

with the plurality of user devices 110 through a network 120.  

[0017] A user communicates with the notification system 100 using one or more of the 

plurality of user devices 110. Each user device 110 is associated with a particular user of 

the notification system 100. A user device 110 is any device capable of processing data as 

well as transmitting and/or receiving data via the network 120. Examples of a user device 

110 include a mobile device, a tablet computer, a laptop computer, a desktop computer, a 

set-top box, or any other computing device.  

[0018] A user device 110 receives a notification of an event from the notification sys

tem 110 via the network 120 and presents the received notification to a user of the user 

device 110. Different types of user devices 110 may present the notification to a user in 

different formats. For example, a mobile device turns on a message indicator light or dis

plays a notification icon on a home screen of the device, while a desktop computer dis

plays a pop-up window, plays a sound, or changes a description of an application in a task 

bar display. Hence, user devices 110 present a notification to a user in a manner config

ured to draw the user's attention to the notification.  
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[0019] For many user devices 110, when a notification is received the notification is 

presented to the user until it is viewed or cleared by the user. Hence, a user device 110 

continues to draw the user's attention to a notification until the user accesses the user de

vice to acknowledge the notification. When the user views the notification on the user 

device 110, an acknowledgment is communicated from the user device 110 to the notifica

tion system 100 via the network 120. The acknowledgment may be specific to the notifi

cation, or may be included in a communication to the notification system 100, such as an 

interaction of the user with the notification to request further information from the notifica

tion system 100. For example, a notification from a notification system 100 incorporated 

into a social networking system notifies a user that the user is tagged in a photo; the user 

interacting with the notification to access the photo may be an acknowledgement of the 

notification by the user. Alternatively, the user device 110 provides an acknowledgment to 

the notification system 100 when the user accesses the notification.  

[0020] To simplify user access to notifications, the notification system 100 communi

cates notifications to user devices 110 in series, while conventional notification techniques 

communicate notifications to user devices 110 in parallel. When the notification system 

100 receives an acknowledgement of a notification from a user device 110 associated with 

the user, the notification system 100 stops transmitting notifications to additional user de

vices 110 associated with the user. Thus, when a user acknowledges a notification from 

one user device 110, the notification is not communicated to additional user devices 110 

associated with the user.  

[0021] The notification system 100 selects a user device 110 associated with a user 

from which the user is most likely to respond to the notification and initially communicates 

the notification to the selected user device 110. After the selected user device receives the 

notification, the user is provided a period of time, also referred to as an acknowledgement 

delay period, to acknowledge the notification. After the acknowledgment delay period 

elapses, the notification system 110 communicates the notification to an additional user 

device 110 associated with the user.  

[0022] In the embodiment shown by FIG. 1, the notification system 100 includes an 

event module 102, a user device tracker 104, and a notification module 106. The event 

module 102 identifies events for notifying to a user and communicates the identified events 

to the notification module 106. In one embodiment, the event module 102 generates 

events. Alternatively, the event module 102 receives events from another component of 
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the notification system 110 or from an external system. For example, if the notification 

system 100 is part of a social networking system, the event module 102 generates or re

ceives an event when a new post is created, when a user is tagged in a photo, or when other 

actions are taken in the social networking system. The event module 102 also determines 

whether to notify a user of a specific event. System settings and user settings determine 

whether a user is notified of an event or of a particular type of event. The event module 

102 associates users with an event and provides the event and associated users to the noti

fication module 106.  

[0023] The user device tracker 104 maintains records of the user devices 110 eligible 

to receive notifications for each user and data describing user activity on user devices 110 

associated with a user. User devices eligible to receive a notification a user are user devic

es 110 that are associated with the user by the notification system 100 and that the user 

identifies as devices for receiving a notification. Additional information may be used to 

determine if a user device 110 is eligible to receive a notification; for example, if a user 

device 110 received a notification within a threshold amount of time and no acknowl

edgement of the notification is received, the user device 110 may be ineligible to receive 

notifications. In one embodiment, the user device 110 is identified as eligible or ineligible 

for notifications based on whether the user is logged into an account associated with the 

notification system 100 from the user device 110.  

[0024] As a user interacts with the notification system 100 or with a system associated 

with the notification system 100, the user interactions are recorded by the device tracker 

104. For each interaction by a user, the user device tracker 104 identifies the user device 

110 from which the interaction was received and may also associate a timestamp with the 

received interaction. The user device activity indicates which user devices 110 have been 

used access the notification system 100 and to acknowledge notifications.  

[0025] The notification module 106 selects a user device 110 associated with a user 

from the user devices associated with the user and eligible to receive notifications based on 

user activity stored by the user device tracker 104. The selected user device may be de

termined in several ways based on the user device activity. In one embodiment, the user 

device 110 associated with the activity having the most recent timestamp is selected. In 

one embodiment, the user device 110 associated with the activity having the most recent 

timestamp within a threshold idle time of a current time (e.g., within the past five minutes) 

is selected. When no user device is used within the threshold idle time, the notification 
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module 106 may predict which of the user devices 110 is most likely to be viewed based 

on historical interactions associated with different user devices 110. The notification 

module 106 transmits the notification to the selected user device.  

[0026] In one embodiment, the notification module 106 generates a profile of a user's 

prior interactions associated with different user devices 110. The profile may specify an 

order in which a user is likely to access different user devices 110. For example, the noti

fication module 106 generates the profile using user interactions stored by the user device 

tracker 104 to determine a user device 110 most likely to be accessed first if user is not 

actively using a user device 110. For example, when available to receive notifications on 

three devices, after an idle time threshold, a user may be likely to interact with a user de

vice 110 50% of the time, with another user device 110 30% of the time, and with an addi

tional user device 110 20% of the time. Thus, the frequency of a user's interaction with 

different user devices 110 after the idle time threshold is used to predict the user device 

110 most likely to be accessed by the user. In some embodiments, the user's frequency of 

interaction with user devices 110 may be determined with respect to various parameters.  

Examples of parameters include time of day, time differences between interactions re

ceived from various user devices 110, ordering in which interactions are received from 

various user devices 110. For example, many users have common schedules throughout a 

day and interact with different user devices 110 during different portions of their schedule.  

As an example, an office employee may acknowledge notifications using a desktop com

puter during work hours, using a mobile device during lunch, and using a tablet computer 

outside of work hours. Associating the user device activity 110 with times of day allows 

the profile to more effectively identify the user device 110 from which the user is most 

likely to interact with the notification.  

Notification Transmission 

[0027] FIG. 2 is a flowchart of one embodiment of a method for sending notifications 

to a user associated with multiple user devices 110. The notification module 106 of the 

notification system 100 receives 200 an event from the event module 102. The received 

event identifies a user to receive a notification of the event. In another embodiment, the 

notification module 106 determines whether to notify a user associated with the event of 

the event based on preferences associated with the user and an event type associated with 

the event.  
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[0028] User devices 110 associated with the user and eligible to receive notifications 

are identified 210. The identified devices are the user devices 110 specified by the user as 

available to receive notifications. For example, the user devices 110 are associated with an 

account for the user maintained by the notification system 100. A user device 110 is se

lected 220 from the identified devices associated with the user and eligible to receive a 

notification. The user device 110 is selected 220 based on user interactions associated 

with various user devices 110, as further described above in conjunction with FIG. 1. In 

one embodiment, if the user has communicated with the notification system 100 within an 

idle time threshold, the user device 110 from which a most recent communication from the 

user was received is selected 220. If the user has not communicated with the notification 

system 100 within the idle time threshold, a user device 110 from which the user is most 

likely to acknowledge the notification is selected from the user profile is selected using one 

or more parameters such as the time of day. In one embodiment, more than one user de

vice 110 is selected for notification. After selecting 220 the user device 110, the notifica

tion is transmitted 230 to the selected user device.  

[0029] After transmitting 230 the notification to the selected user device 110, the noti

fication system 100 waits to receive an acknowledgment for an acknowledgement delay 

period and determines 240 whether an acknowledgment is received within an acknowl

edgment delay period. The acknowledgment may be received from any user device 110 to 

which the notification was previously transmitted 230. If the notification system 100 de

termines 240 an acknowledgment was received from a user device previously receiving the 

notification within the acknowledgment delay period, the notification process ends 250. If 

the notification system 100 determine 240 an acknowledgment was not received within the 

acknowledgment delay period, the selected device is removed 260 from the user devices 

110 eligible to receive the notification and an additional user device 110 is selected 220 to 

receive the notification and the notification is transmitted 230 to the additional user device.  

[0030] In one embodiment, an acknowledgement delay period is determined for differ

ent notifications. Various factors may modify the acknowledgment delay period for differ

ent notifications. For example, the acknowledgement delay period may increase as the 

number of user devices 110 to which notifications are transmitted 230 increases. As an

other example, the acknowledgment delay period is determined based on characteristics of 

different user devices 110. User interactions received by the notification system 100 from 

different user devices 110 are stored and used to determine an average time to receive ac
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knowledgments to notifications from different user devices 110. The acknowledgment 

delay period for a user device 110 may be selected as the average time to respond to a noti

fication presented by the user device 110 or as a time corresponding to one or more stand

ard deviations from the average response time.  

[0031] Alternatively, the acknowledgment delay period associated with a user device 

110 is selected to encompass a percentile of acknowledgments received from a user device 

110. For example, an acknowledgement delay period is set so that 80% of the acknowl

edgements from the user device 110 were received within the acknowledgement delay pe

riod. Alternatively, the user acknowledgment times may be analyzed to determine a drop

off point in user response times. For example, the user may acknowledge within 3 minutes 

of a user device 110 receiving a notification 90% of the time, while the acknowledgement 

time becomes variable after 3 minutes, making 3 minutes is a drop-off point in the user 

acknowledgment time for the user device 110.  

[0032] FIG. 3 is interaction diagram of one embodiment of a method for transmitting 

notifications to user devices associated with a user. The example of FIG. 3 depicts the 

event module 102, the notification module 106, and three user devices 11 A, 110B, 11 OC 

associated with a user of the notifications system 110. The event module 102 generates 

310 an event and provides the event to the notification module 106. The notification mod

ule 106 identifies the user devices 11 A, 110B, 1 OC associated with the user and selects 

one of the user devices 11 A, 11GB, 1 OC to receive the notification. In the example of 

FIG. 3, the notification module 106 selects the first user device 1 IGA and transmits 320 the 

notification to the first user device 11 A.  

[0033] After transmitting 320 the notification, the notification module waits for an 

acknowledgment delay period 325 to receive an acknowledgement of the notification from 

the first user device 11 A. In FIG. 3, the first user device 1 I0A does not transmit an 

acknowledgement of the notification within the acknowledgement delay period 325. Ac

cordingly, the notification module 106 selects the second user device 11GB and transmits 

330 the notification to the second user device 11GB. After transmitting the notification to 

the second user device 11GB, the notification module 106 waits for a second acknowledg

ment delay period 335. In the example of FIG. 3, the second acknowledgement delay pe

riod 335 has a different length than the acknowledgement delay period 325.  

[0034] The second user device 11GB transmits 340 an acknowledgment to the notifica

tion module 106 within the second acknowledgment delay period 335. The acknowledge
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ment indicates the user received the notification using the second user device 110B. In 

FIG. 3, although the third user device 1 OC is associated with the user and eligible to re

ceive a notification, it is not notified because the notification module 106 receives the 

acknowledgement from the second user device 110B within the second acknowledgement 

delay period 335. Hence, the notification is not transmitted to the third user device 1 OC, 

preventing the user from viewing and clearing the notification from the third user device 

1 OC. In embodiments where notifications may be cleared, a message is also sent to the 

first user device to clear the notification for the user. In this way, once the user has inter

acted with the notification at one user device (here, the second user device), the notifica

tion is not transmitted to additional user devices and notifications previously transmitted to 

other user device 110 are removed.  

Summary 

[0035] The foregoing description of the embodiments of the invention has been pre

sented for the purpose of illustration; it is not intended to be exhaustive or to limit the in

vention to the precise forms disclosed. Persons skilled in the relevant art can appreciate 

that many modifications and variations are possible in light of the above disclosure.  

[0036] Some portions of this description describe the embodiments of the invention in 

terms of algorithms and symbolic representations of operations on information. These 

algorithmic descriptions and representations are commonly used by those skilled in the 

data processing arts to convey the substance of their work effectively to others skilled in 

the art. These operations, while described functionally, computationally, or logically, are 

understood to be implemented by computer programs or equivalent electrical circuits, mi

crocode, or the like. Furthermore, it has also proven convenient at times, to refer to these 

arrangements of operations as modules, without loss of generality. The described opera

tions and their associated modules may be embodied in software, firmware, hardware, or 

any combinations thereof.  

[0037] Any of the steps, operations, or processes described herein may be performed 

or implemented with one or more hardware or software modules, alone or in combination 

with other devices. In one embodiment, a software module is implemented with a comput

er program product comprising a computer-readable medium containing computer program 

code, which can be executed by a computer processor for performing any or all of the 

steps, operations, or processes described.  
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[0038] Embodiments of the invention may also relate to an apparatus for performing 

the operations herein. This apparatus may be specially constructed for the required pur

poses, and/or it may comprise a general-purpose computing device selectively activated or 

reconfigured by a computer program stored in the computer. Such a computer program 

may be stored in a non-transitory, tangible computer readable storage medium, or any type 

of media suitable for storing electronic instructions, which may be coupled to a computer 

system bus. Furthermore, any computing systems referred to in the specification may in

clude a single processor or may be architectures employing multiple processor designs for 

increased computing capability.  

[0039] Embodiments of the invention may also relate to a product that is produced by a 

computing process described herein. Such a product may comprise information resulting 

from a computing process, where the information is stored on a non-transitory, tangible 

computer readable storage medium and may include any embodiment of a computer pro

gram product or other data combination described herein.  

[0040] Finally, the language used in the specification has been principally selected for 

readability and instructional purposes, and it may not have been selected to delineate or 

circumscribe the inventive subject matter. It is therefore intended that the scope of the 

invention be limited not by this detailed description, but rather by any claims that issue on 

an application based hereon. Accordingly, the disclosure of the embodiments of the inven

tion is intended to be illustrative, but not limiting, of the scope of the invention, which is 

set forth in the following claims.  
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The claims defining the invention are as follows: 

1. A computer-implemented method comprising: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, each user 

device associated with the user and configured to provide an acknowledgement responsive 

to the user interacting with the notification; 

selecting a user device from the plurality of user devices based at least in part on a 

profile comprising a frequency with which user interactions are received from user devices 

in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected user device 

for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the determined 

percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within the acknowledgement 

delay period: 

selecting an additional user device based at least in part on the profile; 

removing the selected user device from the plurality of user devices eligible 

to receive the notification; and 

transmitting the notification to the selected additional user device.  

2. The computer-implemented method of claim 1, wherein selecting the additional 

user device comprises: 

determining an additional acknowledgement delay period associated with the 

additional user device.  
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3. The computer-implemented method of claim 2, further comprising: 

selecting another user device from the plurality of user devices if an 

acknowledgement is not received from the selected additional user device within the 

additional acknowledgement delay period.  

4. The computer-implemented method of any one of claims 1 to 3, wherein the 

selected user device is a user device from which an interaction was most recently received.  

5. The computer-implemented method of any one of claims 1 to 4, wherein the 

selected user device is a user device having a highest frequency with which user 

interactions are received.  

6. The computer-implemented method of any one of claims 1 to 5, wherein the 

frequency with which user interactions are received is relative to a time of day.  

7. A computer-implemented method comprising: 

generating a notification identifying a user; 

selecting a user device associated with the user based at least in part on a profile 

comprising a frequency with which user interactions are received from user devices in the 

plurality of user devices; 

transmitting the notification to the user device, the user device configured to 

provide an acknowledgement of the notification responsive to the user interacting with the 

notification; 

identifying a set of acknowledgement times received from the selected user device 

for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the determined 

percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; 
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determining whether the acknowledgement is received from the user device within 

the acknowledgement delay period; and 

responsive to determining acknowledgement was not received from the user device 

within the acknowledgement delay period, transmitting the notification to an additional 

user device from the plurality of user devices associated with the user based at least in part 

on the profile.  

8. The computer-implemented method of claim 7, wherein the user device is a user 

device having a highest frequency with which user interactions are received.  

9. The computer-implemented method of either one of claim 7 and claim 8, wherein 

the frequency with which interactions are received is relative to a time of day.  

10. The computer-implemented method of any one of claims 7 to 9, further comprising: 

responsive to determining acknowledgement was not received from the additional 

user device within the acknowledgement delay period, transmitting the notification to an 

alternative user device from the plurality of user devices associated with the user.  

11. The computer-implemented method of claim 10, further comprising: 

responsive to receiving an acknowledgement of the notification from the alternative 

user device, removing the notification transmitted to the user device and transmitted to the 

additional user device.  

12. The computer-implemented method of any one of claims 7 to 11, wherein the 

acknowledgement delay period is based on user activity associated with the user device.  

13. A non-transitory computer-readable storage medium storing instructions that, when 

executed by a processor, causes the processor to perform steps of: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, each user 

device associated with the user and configured to provide an acknowledgement responsive 

to the user interacting with the notification; 
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selecting a user device from the plurality of user devices based at least in part on a 

profile comprising a frequency with which user interactions are received from user devices 

in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected user device 

for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the acknowledgement 

times based on a drop-off point in the distribution of the set of acknowledgement times of 

the selected user device; 

determining a percentile acknowledgement time corresponding to the determined 

percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within an acknowledgement 

delay period: 

selecting an additional user device based at least in part on the profile; 

removing the selected user device from the plurality of user devices eligible 

to receive the notification; and 

transmitting the notification to the selected additional user device.  

14. The non-transitory computer-readable storage medium of claim 13, wherein the 

step of selecting the additional user device further comprises: 

determining an additional acknowledgement delay period associated with the 

additional user device.  

15. The non-transitory computer-readable storage medium of claim 14, wherein the 

steps further include: 

selecting another user device from the plurality of user devices if an 

acknowledgement is not received from the selected additional user device within the 

additional acknowledgement delay period.  
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16. The non-transitory computer-readable storage medium of any one of claims 13 to 

15, wherein the acknowledgement delay period is based on user activity associated with the 

selected user device.  

17. The non-transitory computer-readable storage medium of any one of claims 13 to 

16, wherein the selected user device is a user device from which an interaction was most 

recently received.  

18. The non-transitory computer-readable storage medium of any one of claims 13 to 

16 , wherein the selected user device is a user device having a highest frequency with 

which user interactions are received.  

19. The non-transitory computer-readable storage medium of any one of claims 13 to 

18, wherein the frequency with which user interactions are received is relative to a time of 

day.  

20. A system comprising; 

a processor configured to execute instructions; and 

a memory storing instructions that when executed by the processor cause the 

processor to perform steps including: 

generating a notification associated with a user; 

identifying a plurality of user devices eligible to receive the notification, 

each user device associated with the user and configured to provide an 

acknowledgement responsive to the user interacting with the notification; 

selecting a user device from the plurality of user devices based at least in 

part on a profile comprising a frequency with which user interactions are 

received from user devices in the plurality of user devices; 

transmitting the notification to the selected user device; 

identifying a set of acknowledgement times received from the selected user 

device for previous messages sent to the selected user device; 

determining, for the selected user device, a percentile of the 

acknowledgement times based on a drop-off point in the distribution of the set of 

acknowledgement times of the selected user device; 
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determining a percentile acknowledgement time corresponding to the 

determined percentile of the acknowledgement times; 

determining an acknowledgement delay period based on the percentile 

acknowledgement time; and 

responsive to an acknowledgement not being received within an 

acknowledgement delay period: 

selecting an additional user device based at least in part on the 

profile; 

removing the selected user device from the plurality of user devices 

eligible to receive the notification; and 

transmitting the notification to the selected additional user device.  

21. The system of claim 20, wherein the step of selecting the additional user device 

further comprises: 

determining an additional acknowledgement delay period associated with the 

additional user device.  

22. The system of either one of claim 20 and claim 21, wherein the steps further 

include: 

selecting another user device from the plurality of user devices if an 

acknowledgement is not received from the selected additional user device within the 

additional acknowledgement delay period.  

23. The system of any one of claims 20 to 22, wherein the acknowledgement delay 

period is based on user activity associated with the selected user device.  

24. The system of claim any one of claims 20 to 23, wherein the selected user device is 

a user device from which an interaction was most recently received.  

25. The system of any one of claims 20 to 24, wherein the selected user device is a user 

device having a highest frequency with which user interactions are received.  
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26. The system of any one of claims 20 to 25, wherein the frequency with which user 

interactions are received is relative to a time of day.  
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