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CONTEXTUAL NOTIFICATIONS FOR A
NETWORK-BASED SERVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/276,303, titled “Contextual Notifi-
cations for a Network-Based Service,” and filed on Feb. 14,
2019; the aforementioned priority application is hereby
incorporated by reference in its entirety.

BACKGROUND

[0002] A user of a conventional network service can
submit requests for one or more items provided by an entity
to be delivered by a service provider to a service location.
The user can do so via an application executing on a device
of the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The disclosure herein is illustrated by way of
example, and not by way of limitation, in the figures of the
accompanying drawings in which like reference numerals
refer to similar elements, and in which:

[0004] FIG. 1 is a block diagram illustrating an example
network system in communication with provider devices
and user devices, in accordance with examples described
herein, in accordance with examples described herein;
[0005] FIG. 2 is a flow chart describing an example
method of generating contextual notifications for a given
user device, according to examples described herein;
[0006] FIGS. 3A and 3B are figures illustrating examples
of a contextual notification and a request user interface,
respectively, in accordance with examples described herein;
[0007] FIG. 4 is a block diagram illustrating an example
mobile computing device, in accordance with examples
described herein; and

[0008] FIG. 5 is a block diagram that illustrates a com-
puter system upon which examples described herein may be
implemented.

DETAILED DESCRIPTION

[0009] A network service, which is implemented by one or
more servers or network computer systems (referred to
herein as a “network system” for purposes of simplicity), is
provided herein that links service providers (e.g., drivers,
couriers, autonomous vehicles (AVs), etc.) with requesting
users throughout a given geographic region (e.g., a metro-
plex such as the San Francisco Bay Area). In doing so, the
network service communicates with a pool of service pro-
viders over the given geographic region, each operating a
vehicle for providing services and one or more computing
devices (“service provider devices” or “provider devices”).
In various implementations, the network system receives
requests for services (e.g., a transport service, a delivery
service, etc.) from requesting users via a designated user or
client application (“user application”) executing on the
users’ mobile computing devices (“user devices”). In
response, the network system identifies one or more avail-
able service providers to fulfill each user’s request. Accord-
ing to embodiments, the network system and/or the user
device can determine whether to present a notification
relating to the network-based service for a given user based
on a determined metric that is representative of a likelihood
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the given user will submit a service request (or interact with
the user application for the network-based service) within a
given time window (e.g., within the next 30 minutes, within
the next hour, etc.). Thus, the network system and/or the user
device can selectively cause a notification for the network-
based service to be presented on the user device based on a
determined likelihood of whether the user will interact with
the user application and/or a determined likelihood of
whether the user will submit a service request within a given
time period. The network system can be configured to
determine the metric for the given user and compare the
metric against one or more threshold values.

[0010] In various examples, user devices and provider
devices can be computing devices such as smartphones,
wearable devices, tablets, laptop computers, desktop com-
puters, etc. The network service enables users to select, via
the user application executing on the user device, one or
more items provided by one or more entities. As referred to
herein, an entity can correspond to an individual, a company,
a group, a vendor or merchant, etc., that provides one or
more goods or items for sale (e.g., a chef, a baker, a
restaurant, a café, a store, etc.). A service request received by
the network system can include a requesting user’s selection
of one or more items provided by an entity(s) to be trans-
ported by the service provider to a service location for
delivery to the requesting user. In such a context (e.g., food
ordering and delivery service), the service location can be a
delivery location at which the service provider is to rendez-
vous with and/or deliver the requested items to the request-
ing user. In response to the service request, the network
system can notify the entity(s) of the user’s selection. In
addition, the network system can identify an available
service provider to fulfill the user’s request. The network
system can transmit an invitation to a provider device of the
identified service provider, who can accept the invitation to
fulfill the requested service.

[0011] Although network-based services such as those
described above offer convenience for users in comparison
with non-computerized counterparts, many shortcomings
exist in conventional network-based services. For instance,
to request services in a conventional delivery service via a
user application executing on the user device, the user
typically has to launch the user application on the user
device, go through a myriad of menus and options to select
items of interest, and subsequently submit a request for
service. The problem is exacerbated in mobile computing
devices, such as smartphones, where screens for displaying
content relating to the network-based service is limited. As
a result of limited screen real estate, the user may be forced
to go through even more menus or must scroll through even
more content to submit service requests. In addition, con-
ventional methods of engaging users for conventional net-
work-based services (e.g., by transmitting notifications to
user devices) are inefficient. Notifications are transmitted
regardless of whether user behavior is likely to be affected
by viewing the notifications and, as a result, such transmis-
sions waste both network transmission bandwidth and pro-
cessing power on the user device in presenting the notifi-
cations. In addition, the user device’s display or user
interface can become cluttered with unwanted notifications-
a problem that is again exacerbated by the limited amount of
display real estate available on mobile computing devices.

[0012] According to embodiments, the network system
can generate and transmit notification data to cause a noti-
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fication to be presented on a user device of a user of the
network-based service. The notification can be a push noti-
fication (e.g., a notification that is received by the user
device and displayed in one or more ways) or an in-
application notification (“in-app notification”). The notifi-
cation can be actionable by the user (e.g., via a tap gesture
or a swipe gesture on a touch screen of the user device). The
user can interact with the notification to cause the user
application for the network-based service to launch and/or
perform a set of actions relating to the network-based
service. For instance, in response to the user’s interactions
with the actionable notification, the user application can
launch and automatically submit a request for service. In
some examples, in response to user interaction with the
notification, the user application can be launched and can
present a user interface (e.g., a service request interface for
submitting service requests of the network-based service)
that is pre-populated with a set of content to allow for an
expedited or streamlined user experience in submitting the
service request. The actionable notification can further sug-
gest or remind the user to request for services.

[0013] The network system can maintain user profiles for
each of the users of the network-based service and each of
the user profiles can include data indicating details of past
instances of the network-based service for the corresponding
user. A given user profile for a given user can include
information such as the given user’s preferred/frequently
used addresses (e.g., work address, home address, etc.),
historical data for past instances of the network-based ser-
vice requested by and/or rendered for the given user, the
given user’s implicit (e.g., derived based on historical data)
and/or explicit (e.g., stated, inputted into the user applica-
tion, etc.) preferences with respect to items for selection
and/or entities. In some implementations, the network sys-
tem can further maintain one or more databases storing
collective information regarding a plurality of users of the
network-based service. For example, anonymized informa-
tion (e.g., implicit or explicit preferences with respect to
items for selection, entities, service times, etc.) regarding a
group of users located in within a geographic area can be

[0014] Invarious aspects, the notification can be displayed
based on information associated with the user (e.g., user
history with the network-based service, user preferences,
user’s location, user’s etc.) and various other parameters
(e.g., current time and/or day of week, availability of nearby
entities, historical data of other users with respect to the
network service, etc.). The network system and/or the user
device (e.g., via the user application executing on the user
device) can determine whether to present notifications for a
given user, when to present a notification for the given user,
the contents of the notification, and/or the actions to be
performed by the user device in response to a user interac-
tion with the notification.

[0015] In one example, the network system can determine
not to transmit notification data to the user device of the user
in response to determining that the metric is above a
threshold value (e.g., indicating that the user is more likely
to submit a request) and can determine to transmit notifica-
tion data in response to determining that the metric value is
below the threshold value (e.g., indicating that the user is
less likely to submit a request). In this manner, a notification
can be caused to be displayed on the user device only if the
network system determines that the user is not likely to
launch the user application and/or not likely to submit a
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service request within a given time window. In effect, a first
user who is determined to not be likely to submit a service
request (e.g., as compared to a threshold value) can be
presented with a targeted notification reminding the user to
interact with the user application for the network-based
service to submit a service request; whereas a second user
who is determined to already be likely to submit a service
request will not be presented with such a notification.

[0016] In other examples, the network system can com-
pare the determined metric for the given user with two or
more threshold values. In one such example, the network
system can determine to transmit notification data to the user
device based on or in response to determining that a likeli-
hood of the user submitting a service request within a given
time period (or a likelihood of the user launching or inter-
acting with the user application for the network-based
service) is between two threshold values (e.g., a low thresh-
old value and a high threshold value). In this manner,
notifications can be intelligently presented to users for
whom the notifications are most relevant. Users who are
determined to be likely to interact with the user application
to submit service requests even without being promoted by
notifications will not be presented with notifications and
their devices need not receive notification data from the
network system. Similarly, users who are determined to be
unlikely to interact with the user application to submit even
when prompted by notifications on their user devices (e.g.,
metric below a threshold value) will also not be presented
with notifications. For each of these categories of users,
notifications with respect to the network-based service may
be perceived as unnecessary or spam.

[0017] According to embodiments, the network system
can determine or compute the metric for a given user based
on data relating to the given user (e.g., service history, user
preferences, etc.), data relating to other users of the network-
based service, and various contextual information (e.g.,
current time/day of the week, availability of nearby entities,
service progress information of a second network-based
service, etc.). For instance, the network system can deter-
mine, based on past service history for the user, the user
typically launches and/or views the application, and/or sub-
mits service requests at a certain time or during a certain
period of time (e.g., noon to 12:30 PM on weekdays, 1:00 to
2:00 PM on weekends, etc.). Based on such information, the
network system can determine a metric indicating a likeli-
hood of the user submitting a request during certain time
windows. The time windows can be predetermined. For
instance, for a food delivery service, time windows can be
predetermined to be around meal times (e.g., for breakfast,
lunch, or dinner). Thus, based on the service history data of
the given user, the network system can determine a metric
for the given user indicating that the user is likely to submit
service requests during a predetermined time window of
12:00 PM to 1:00 PM on a Monday.

[0018] In various implementations, the network system
can further determine the metric for a given user based on
the service history data associated with a population of users
of the network-based service in a given area. For instance,
the network system can determine the times of the day users
in the given area typically requests the network-based ser-
vice. Based at least in part on this information, the network
system can determine the metric for the given user. As an
illustrative example, the network system can maintain user
profile data for a population of users within a metropolitan
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area that collectively indicate that users within the metro-
politan area typically submit service requests (e.g., requests
for delivery of food items) between 12:30 PM and 1:30 PM
on weekdays. The network system can analyze the profiles
of the users within the metropolitan area to determine a
metric for a given user at 12:00 PM on a Monday and
determine whether to transmit notification data to the given
user’s user device at that time based at least in part on the
determined metric. In this manner, the network system can
proactively and intelligently transmit notification data to a
given user device based on past behaviors of a population of
users so that a notification regarding the network-based
service can be displayed for the given user at a relevant time.

[0019] In certain implementations, the network system can
determine the metric for a given user based on historical data
associated with more granular geographic sub-regions than
an entire metropolitan area in which the network-based
service is offered (or based on historical data of a more
granular subset of users). A geographic sub-region and/or a
subset of users having consistent patterns of past behavior
with respect to the network-based service can be determined.
For example, a geographic sub-region in which users typi-
cally submit service requests within a certain time window
(e.g., a downtown financial district in which users typically
submit service requests for deliveries of food items between
12:00 PM and 1:00 PM during weekdays, a residential
neighborhood in which users typically submit service
requests for deliveries of food items between 6:00 PM and
8:00 PM every day of the week, etc.). In this manner,
whether a contextual notification is presented on a given
user device can be determined based on past behavior of
other users in the same area as the given user’s location (or
the service location) and thus most likely to exhibit the same
preferences and behaviors as the given user. The network
system can analyze user profile data to identify consistent
user behaviors across the service region to determine demar-
cations of various geographic areas used in the determina-
tion of whether to transmit notification data to user devices.
In some examples, the geographic sub-regions (or the subset
of users) can be predefined or selected by a system admin-
istrator.

[0020] In certain examples, the network system can also
determine the metric based on contextual information con-
cerning a second network-based service (e.g., a transport
service). In some examples, metric determination can be
based on the service parameters or service progress infor-
mation of the second network-based service. For instance,
the metric determination can be based on the service loca-
tion (e.g., drop-off location of the transport service), service
time (e.g., drop-off time), estimated time of arrival at the
service location, and the like. In one such example, the
network system can receive the user’s service progress
information with respect to a transport service (e.g., from a
second network system managing the transport service, from
the user device) and determine the metric based at least in
part on service progress information. In one example, the
network system can determine that the service location of
the transport service is the user’s residence and the estimated
time of arrival is around 6:00 PM. Based on this information
and the past user history indicating that the user submits
requests for food delivery service 70% of the time under
these or similar circumstances, the network system can
compute a metric for the user. The computed metric can be
determined to be higher (e.g., indicating a higher probability
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of the user submitting a service request within, for example,
the subsequent hour) than another scenario where the user
utilizes the transport service to the gym at 2:00 PM on a
Sunday.

[0021] In some examples, the network system can also
determine a time at which the notification is to be displayed
on the screen of the user device (or a time at which to
transmit notification data to the user device). The network
system can determine an expected delivery time for the
given user. This can be determined based on past delivery
times at which requests are typically delivered for the given
user based on the historical data associated with the given
user. This can also be determined based on the historical data
associated with other users (e.g., users requesting delivery in
the same geographic sub-region or within a predetermined
distance of the user’s location). The network system can
determine the time at which to display the notification based
at least in part on the estimated delivery time. In this
determination, the network system can further take into
account preparation times (e.g., time it takes for the entity to
prepare requested items, etc.), transit times (e.g., wait time
for a service provider, travel time for the service provider
from the entity location to the service location, etc.) and the
time it typically takes the given user to submit a request. The
estimation of these parameters can be based on historical
data and can be determined based on one or more machine-
learned models. These parameters can also be determined
individually for each user of the network-based service. For
example, if the given user typically requests a first set of
items from a first entity, the network system can estimate the
preparation times and transit times based on the historical
data associated with the first entity in preparing the first set
of items as well as the historical data associated with service
provider performance in traveling from the first entity to a
location at or near the service location requested by the
given user. In this manner, the network system can transmit
notification data in time and cause a notification to be
displayed on the user device in time such that the requested
items can be delivered to the user at or before the expected
delivery time.

[0022] In various implementations, one or more aspects of
the request interface that is presented in response to user
interaction with an actionable notification can be automated
or for an expedited or streamlined user experience. The
notification data transmitted from the network system can
include a set of default parameters to be associated with the
service request. For example, the service request interface
can be automatically populated with a set of default items to
be requested by the user for delivery. The service request
interface can also be automatically populated with a default
service location at which a service provider fulfilling the
service request is to rendezvous with the user and/or deliver
the requested items to the user. As a result, the user can
interact with a simple input (e.g., a single tap) within the
service request interface to submit a service request using
the default set of parameters. The service request interface
can further include an option for the user to modify the
parameters of the service request (e.g., add, remove, or
replace items to be ordered, modify the service location,
modify a service time, etc.) prior to submitting the service
request to the network system.

[0023] Among other benefits, embodiments described
herein allow for contextual notifications that are presented
on a user device based on a determined likelihood that the
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user will interact with the network-based service (e.g.,
submit a service request). In this manner, notification data
may not be transmitted by the network system if it is
determined that the user is already likely to submit a service
request without any notifications or that the user is unlikely
to submit a service request even if presented with a notifi-
cation. In this manner, network resources of the network
system and the user device as well as processing resources
of the user device can be rendered more efficient. In addi-
tion, this prevents the limited display real estate of the user
device to be cluttered with unwanted or unnecessary noti-
fications. Furthermore, the contextual notification can be
interactive for the user to cause a request user interface to be
presented that is aimed at streamlining the user experience
in submitting service requests (e.g., by pre-selecting items
for the user). This enables the user application to better
utilize the limited display real estate of the user device and
enables the user to avoid scrolling through numerous menus
to submit a service request.

[0024] As used herein, a computing device refers to
devices corresponding to desktop computers, cellular
devices or smartphones, personal digital assistants (PDAs),
laptop computers, virtual reality (VR) or augmented reality
(AR) headsets, tablet devices, television (IP Television),
etc., that can provide network connectivity and processing
resources for communicating with the system over a net-
work. A computing device can also correspond to custom
hardware, in-vehicle devices, or on-board computers, etc.
The computing device can also operate a designated appli-
cation configured to communicate with the network system.
[0025] One or more examples described herein provide
that methods, techniques, and actions performed by a com-
puting device are performed programmatically, or as a
computer-implemented method. Programmatically, as used
herein, means through the use of code or computer-execut-
able instructions. These instructions can be stored in one or
more memory resources of the computing device. A pro-
grammatically performed step may or may not be automatic.
[0026] One or more examples described herein can be
implemented using programmatic modules, engines, or
components. A programmatic module, engine, or component
can include a program, a sub-routine, a portion of a program,
or a software component or a hardware component capable
of performing one or more stated tasks or functions. As used
herein, a module or component can exist on a hardware
component independently of other modules or components.
Alternatively, a module or component can be a shared
element or process of other modules, programs or machines.
[0027] Some examples described herein can generally
require the use of computing devices, including processing
and memory resources. For example, one or more examples
described herein may be implemented, in whole or in part,
on computing devices such as servers, desktop computers,
cellular or smartphones, personal digital assistants (e.g.,
PDAs), laptop computers, VR or AR devices, printers,
digital picture frames, network equipment (e.g., routers) and
tablet devices. Memory, processing, and network resources
may all be used in connection with the establishment, use, or
performance of any example described herein (including
with the performance of any method or with the implemen-
tation of any system).

[0028] Furthermore, one or more examples described
herein may be implemented through the use of instructions
that are executable by one or more processors. These
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instructions may be carried on a computer-readable medium.
Machines shown or described with figures below provide
examples of processing resources and computer-readable
mediums on which instructions for implementing examples
disclosed herein can be carried and/or executed. In particu-
lar, the numerous machines shown with examples of the
invention include processors and various forms of memory
for holding data and instructions. Examples of computer-
readable mediums include permanent memory storage
devices, such as hard drives on personal computers or
servers. Other examples of computer storage mediums
include portable storage units, such as CD or DVD units,
flash memory (such as carried on smartphones, multifunc-
tional devices or tablets), and magnetic memory. Computers,
terminals, network enabled devices (e.g., mobile devices,
such as cell phones) are all examples of machines and
devices that utilize processors, memory, and instructions
stored on computer-readable mediums. Additionally,
examples may be implemented in the form of computer-
programs, or a computer usable carrier medium capable of
carrying such a program.

[0029] System Descriptions

[0030] FIG. 1 is a block diagram illustrating an example
network system in communication with provider devices
and user devices, in accordance with examples described
herein. Network system 100 can implement or manage a
network-based service (e.g., an on-demand delivery service,
etc.) that connects requesting users 197 with service pro-
viders 192 that are available to fulfill the users’ service
requests 199. The network system 100 can provide a plat-
form that enables on-demand services to be provided by an
available service provider 192 for a requesting user 197 by
way of a user application 196 executing on the user devices
195, and a provider application 191 executing on the pro-
vider devices 190. As used herein, provider device 190 and
user device 195 can be computing devices configured to
execute respective designated applications (e.g., provider
application 191, user application 196, etc.) for the on-
demand service managed by the network system 100. In
many examples, the provider device 190 and the user device
195 can comprise mobile computing devices, such as smart-
phones, tablet computers, VR or AR headsets, on-board
computing systems of vehicles, smart watches, and the like.
[0031] In one example, a requesting user 197 can submit
a request 199 over the network 180 that indicates one or
more selected items for delivery by one or more service
providers 192 to a service location that can also be indicated
by the request 199. The network system 100, in response to
receiving the request 199, can process the request 199 and
transmit a request 128 to a relevant entity(s) 185 to provision
or prepare the one or more items requested by the requesting
user 197.

[0032] According to embodiments, the network system
100 can include a request processing engine 120 for pro-
cessing the received request 199. The request processing
engine 120 can communicate the items selected by the
requesting user 197 and transmit an item selection message
123 to the relevant entity 185 (e.g., a restaurant that provides
the items selected by the user 197) to enable the entity to
begin preparing the selected items. The request processing
engine 120 can look up relevant information relating to the
entity (e.g., by querying for the entity data 153 from a
database 150 storing entity profile data 157) in order to
properly transmit the item selection message 123 to com-
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puters, terminals, or devices (e.g., a transaction terminal, a
point-of-sale terminal, a mobile computing device operated
by the entity, etc.).

[0033] The request processing engine 120 can further
identify a service provider from a plurality of service
providers 192 to service the request 199. The service pro-
vider can be identified based on its current location relative
to the entity(s) selected in the request 199. For instance, the
network system 100 can maintain communications with
each of the service provider devices 190 to monitor the
current locations of the service providers 192. In response to
the request 199, the request processing engine 120 can
identify a service provider based on its current location
being within a predetermined distance (or travel time) from
the entity(s) associated with the request 199. In some cases,
the request processing engine 120 can identify a service
provider 192 based on its provider class. For instance, if the
entity(s) and/or the service location are located in a dense
urban region, the request processing engine 120 can identify
a service provider having a provider class corresponding to
service providers operating motorcycles or bicycles rather
than automobiles. In addition, the identification of service
providers can be based on request group 127 received from
request processing engine 120. The request group 127 can
indicate a group of service requests to be serviced by a single
service provider. The request processing engine 120 can
utilize this information to identity service providers to fulfill
service requests 199.

[0034] Upon identifying a service provider to fulfill the
request 199, the request processing engine 120 can generate
an invitation 122. The invitation can be transmitted by the
provider device interface 145 to the provider’s provider
device 190 via the network(s) 160. In response, the identi-
fied service provider can accept or decline the invitation 122.
If the service provider accepts the invitation 122 (e.g., via a
selection within the provider application 191), the network
system 100 can transmit to the provider device 190, for
example, a route 121 determined by the request processing
engine 120 to facilitate the fulfillment of the request 199 by
the provider device. If the service provider declines the
invitation 122, the request processing engine 120 can iden-
tify another suitable service provider.

[0035] In the examples described herein, the request pro-
cessing engine 120 can also determine a route 121. The route
121 can be transmitted to the selected service provider to
follow in fulfilling the requested service. The route 121 can
include a route segment(s) to the entity(s) and a route
segment(s) to the service location(s). In one example, the
route can include at least first route segment from the current
location of the service provider 192 to the entity(s) 185
providing the one or more selected items and a second route
segment from the entity(s) to the service location such that
the one or more selected items can be tendered to the
requesting user 197. In another example, if the service
provider is identified by the network system 100 to fulfill
service requests 199 requesting items from more than entity,
the route 121 can include a first route segment from the
current location of the selected service provider to a first one
of the entities, a second route segment from the first one of
the entities to a second one entities, etc. Furthermore, if the
service provider 192 is identified by the network system 100
to fulfill multiple service requests having different service
locations, the route 121 can include a segment from the last
one of the entities to the first one of the service locations, a
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segment from the first one of the service locations to a
second one of the service locations, etc.

[0036] In various implementations, the network system
can comprise a database 150 for storing information such as
user profiles 156 and entity profiles 157. A user profile 156
can store information such as a corresponding user’s pref-
erences in items offered by entities (e.g., item preference,
favorite entities, favorite item genre, disliked items, food
allergies, etc.). The user profile 156 can also store the user’s
most frequently used or favorite service locations (e.g.,
work, home, etc.). In addition, the user profile 156 can store
information regarding the user’s past service requests sub-
mitted to the network system 100 (e.g., items requested,
amount spent, etc.). The data stored in the database 150 can
be continually updated as additional or more up-to-date
information is collected by the network system 100. Using
information stored in the user profiles 156, the network
system 100 can optimize the corresponding users’ 197
experiences. For instance, the network system 100 can
generate item or entity suggestions or recommendations
based on information stored in the user profiles 156. Fur-
thermore, as described herein, the network system 100 can
utilize the historical data and information stored in the user
profiles 156 to generate contextual notifications for display
on user devices 197.

[0037] According to embodiments, the network system
100 can include a notification engine 115 that can generate
notification data 116 for transmission to the user device 195.
The notification data 116 can be transmitted to the user
device 195 via the user device interface 140 and over the
network 180. The user device 195 can present a contextual
notification for the user 197 based on the notification data
116 received from the network system 100. The notification
engine 115 can determine whether to cause a notification to
be presented on the user device 195 (e.g., whether to
transmit notification data 116 to the user device 195) by
computing a metric for the user 197 of the user device 195.
The metric can be indicative of a likelihood the user will
submit a service request or interact with the user application
within a given time period. The notification engine 115 can
compare the metric against one or more threshold values in
determining whether to transmit notification data 116 to the
user device 195.

[0038] The metric for the given user 197 can be computed
based on user profile data 151 (e.g., information or data
regarding or determined from past instances of the network-
based service of the user 197). The profile data 151 can be
retrieved or queried from a corresponding user profile for the
user 197 maintained in the database 150 by the network
system 100. The profile data 151 can indicate, for example,
the past behavior of user 197 in interacting with the network-
based service (e.g., submitting service requests). Informa-
tion contained in the profile data 151, such the days and
times at which the user 197 typically submits service
requests, can be utilized in determining the metric.

[0039] The metric for the user 197 can be computed based
further on historical data 152 (e.g., information or data
regarding or determined from past instances of the network-
based service for other users of the network-based service).
In some implementations, the notification engine 115 can
determine a subset of users of the network-based service
whose historical data is to be included in historical data 152
and thus used in computing the metric for the user 197. A
subset of users having consistent patterns of past behavior
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with respect to the network-based service can be determined
and. For example, a geographic sub-region in which users
typically submit service requests within a certain time
window (e.g., a downtown financial district in which users
typically submit service requests for deliveries of food items
between 12:00 PM and 1:00 PM during weekdays, a resi-
dential neighborhood in which users typically submit service
requests for deliveries of food items between 6:00 PM and
8:00 PM every day of the week, etc.). In this manner,
whether a contextual notification is presented for the user
197 can be determined based on past behavior of other users
in the same area as the user 197’s location (or the service
location) and thus most likely to exhibit the same prefer-
ences and behaviors as the user 197.

[0040] Depending on the implementation, the notification
engine 115 can determine respective weights to be attributed
to the user profile data 151 of the user 197 and to the
historical data 152 of other users of the network-based
service in determining the metric for the user 197. In one
instance, such as when the user 197 does not have sufficient
data in his or her user profile, the metric for the user 197 can
be based entirely on the historical data 152. In other
examples, the weights can be varied based on the time, day,
or location of the user 197. For example, the determination
of the metric for the user 197 while she or he is in a home
region (e.g., city of residence and work) can be based in part
on the user profile data 151 of the user 197 and in part on the
historical data 152. But when the user 197 travels to a
different region in which the user 197 has no service history
with respect to the network-based service, the notification
engine 115 can determine the metric for the user 197 based
entirely on the historical data 152 associated with other users
in the region to which the user 197 is traveling. Alterna-
tively, the notification engine 115 can assign additional
weight to the historical data 152 (as compared to when the
user 197 is in his or her home region) in determining the
metric. Thus, the user 197 can be reminded to interact with
the network-based service or to submit service requests
based on the typical behavior of users in the destination
region of the user 197. In some implementations, separate
metrics can be computed using the user profile data 151 and
the historical data 152, appropriate weights can be assigned
to the separate metrics, and the metric for the user 197 can
be determined by combining the separate metrics.

[0041] According to embodiments, the network system
100 can communicate with a second network system 170
that manages a second network-based service (e.g., a trans-
port service). The notification engine 115 can receive second
service progress information (SSPI) 171 that indicates the
parameters or progress information of the second network-
based service for the user 197 in determining whether to
cause a notification to be displayed on the user device 195
(e.g., in determining the metric for the user 197). The SSPI
171 can indicate, for example, a destination location and
estimated time of arrival of a trip arranged by the transport
service for the user 197. The notification engine 115 can
determine the metric for the user 197 based on the destina-
tion location. For example, the notification engine 115 can
determine the metric for the user 197 to be higher in a first
scenario where the user 197 is arriving home at 6:00 PM
using the transport service as compared with a second
scenario where the user 197 is traveling to the gym at 2:00
PM in the afternoon. In the first instance, the user 197 is
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more likely to submit a service request for a delivery service
based on the information included in the SSPI 171.

[0042] In certain examples, based on the SSPI 171 (e.g.,
ETA and destination location), the network system 100 can
generate and transmit notification data 116 to the user device
195 to cause the user device 195 to present a notification on
the user device 195 while the user 197 is en-route to the
destination location so that the user 197 can submit the
service request 199 prior to arriving at the destination
location. In this manner, the item can be delivered to the user
197 at approximately the same time the user 197 is to arrive
at the destination location. In some implementations, the
notification data 116 transmitted to the user device 195 can
cause a notification to be presented within a second user
application other than user application 196 (e.g., an in-app
notification or content card within a second dedicated user
application for interacting with the second network-based
service).

[0043] Depending on the particular implementation, the
SSPI 171 can also be received over the network 180 from the
user device 195. For instance, a second user application
associated with the second network-based service can trans-
mit SSPI 171 to the network system 100 (e.g., the second
user application can be “linked” to the user 197’s profile for
the network-based service by way of entering the user 197’s
logon credentials for the network-based service within the
second user application).

[0044] Depending on variations, the metric for the user
197 can be determined using one or more machine-learned
models 111. The machine-learned models 111 can be gen-
erated by a machine-learning model generator (“MLM gen-
erator”) 110. The machine-learned models 111 can be trained
by the MLLM generator 110 based on the user profile data 151
of the user 197 and the historical data 152 of other users of
the network-based service. The machine-learned models 111
can also be trained using data relating to the second network-
based service. In certain implementations, the one or more
machine-learned models 111 used to determine the metric
for user 197 can include a user-specific machine-learned
model generated based on user profile data 151 of the user
197 and a second machine-learned model derived from
historical data 152 of other users of the network-based
service. For another user of the network-based service, the
notification engine 115 can determine that user’s metric
based on another machine-learned model generated by the
MLM generator 110 using that user’s profile data and the
second machine-learned model derived from historical data
152 (also used for user 197). In other implementations, one
machine-learned model 111 can be used and can include data
derived from both the user profile data 151 as well as
historical data 152. The machine-learned models 111 can be
a decision tree-based model (e.g., a random forest model)
and can be generated by the MLLM generator 110 based on
data collected with respect to the network-based service
(e.g., user profile data 151 and historical data 152).

[0045] The metric for the user 197 can also be determined
based on user data 198 received via the one or more
networks 180 from the user device 195. The user data 198
can include information such as the current location of the
user 197. The current location can be determined by the user
device 195 and can be generated by one or more geo-aware
resources such as GPS, GLONASS, Galileo, or BeiDou
receivers. Based on the current location of the user 197, the
notification engine 115 can determine the relevant data (e.g.,
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historical data 152) and machine-learned models 111 to
utilize in determining the metric for the user 197.

[0046] In some examples, in response to receiving the
notification data 116, the user device 195 can immediately
present or display a contextual notification for the user 197.
In other examples, the notification data 116 can indicate a
time at which the notification should be presented on the
user device 195. In response to receiving such a set of
notification data 116, the user device 195 can schedule the
notification to be displayed or presented at the indicated
time. Thus, the network system 100 can determine ahead of
time whether to cause a notification to be presented on the
user device 195 and transmitted notification data 116 to
cause the user device 195 to present the notification at the
time indicated in the notification data.

[0047] In various examples, the notification presented on
the user device 195 can be actionable by the user to cause a
request user interface for submitting a service request (e.g.,
request 199) to be presented on the user device 195 (e.g.,
within the user application 196). In response to a user
interaction with the notification (e.g., a tap gesture, a swipe
gesture, etc.), the user device 195 can present the request
user interface. The request user interface can be automati-
cally populated with content or information to help stream-
line the user experience. For instance, the “cart” of the
request user interface can be automatically populated with
one or more items (e.g., dishes, food items, drinks, etc.) such
that the user 197 can submit service request 199 with a
single tap of a request user interface feature. If the user 197
wishes to modify the automatically populated content (e.g.,
the pre-selected items), the user 197 can do so before
submitting the request 199.

[0048] The notification data 116 generated by the notifi-
cation engine 115 also includes content data corresponding
to the content to be displayed by the user device 195 in
presenting the contextual notification. The content data can
include content to be displayed on the notification itself
(“notification content”) such as text and graphic information
reminding the user to submit a service request. The notifi-
cation content can inform the user 197 of relevant contextual
information and can provide a summary for the user 197 to
pique the user’s interest in interacting with the contextual
information presented on the user device 195. For example,
the notification content can inform the user 197 that service
requests for the network-based service for the area (e.g., for
delivery in the area) in which the user 197 is currently
located are typically requested for a particular time (e.g.,
delivery time of 12:00 PM) and can prompt the user at 11:00
AM to submit a request for delivery at the typical time at
which service is requested by users in the area. As another
example, the notification content can also include informa-
tion regarding the second network-based service (e.g.,
derived from SSPI 171): the notification content can inform
the user 197 that the user 197 is estimated to arrive at a
destination location of the second network-based service
(e.g., a transport service) at, for example, 6:00 PM and can
prompt the user 197 to submit a service request for delivery
at the destination location such that requested items can be
delivered to the user 197 at or around the time the user 197
is estimated to arrive at the destination location.

[0049] The notification data 116 can further include con-
tent for display within the user application 196 (“application
content”) after the user 197 interacts with the contextual
notification. Application content can include an identifica-
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tion of items to be pre-selected for the user 197 for a service
request in the request user interface that is displayed after the
user 197 interacts with the notification. The application
content can be generated by the notification engine 115
based on the user profile data 151 that indicates the prefer-
ences and past service requests of the user 197. The appli-
cation content can include the pre-selection of frequently
requested items of the user 197 such that the user 197 can
easily and quickly request those items for service. The
application content can be dependent on the user 197’s
location (e.g., as indicated by user data 198). For example,
the preselection of items for delivery can be dependent on
where the user 197 is located (e.g., depending on which
entities are nearby). The application content can also be
dependent on the historical data 152 of other users of the
network-based service. For instance, the application content
can suggest items or entities that are popular with users of
the network-based service in the area in which the user 197
is located. In some implementations, the application content
is not transmitted as part of the notification data 116 and
instead is queried by the user device 195 in response to the
user 197 interacting with the contextual notification. Thus,
the network system 100 transmits the application content to
the user device 195 after the user 197 interacts with the
contextual notification.

[0050] Methodology

[0051] FIG. 2 is a flow chart describing an example
method of generating contextual notifications for a given
user device, according to examples described herein. In the
below discussion of FIG. 2, reference may be made to
features and examples shown and described with respect to
FIG. 1. For instance, the method 210 shown in FIG. 2 may
be performed by network system 100 and/or user device 195
illustrated in and described with respect to FIG. 1.

[0052] Turning to FIG. 2, in certain implementations, the
network system and/or a user device can detect for one or
more triggers to determine whether to cause a notification(s)
to be presented for the user device (211). The notification
determination can be time-based (206), location-based
(207), or based on other contextual information (208). For
example, the network system can be triggered to perform a
determination in response to detecting that the user’s loca-
tion has changed (e.g., the user has moved to a different
geographic region or geographic sub-region). The contex-
tual information to trigger the determination can include
service progress information relating to a second network-
based service (e.g., a transport service) being requested or in
progress for the user. In addition or as an alternative to
detecting for triggering events to perform notification deter-
mination, the network system and/or the user device can
periodically (e.g., once per day) determine whether to pres-
ent contextual notifications to on the given user device.
[0053] The network system is configured to determine a
metric for the given user that is representative of a likelihood
the user will interact with the user application for the
network-based service or submit a service request within a
given time period (e.g., the next 2 hours, the next 12 hours,
etc.) (210). As described herein, the metric can be deter-
mined based on: (i) data specific to the user (e.g., user’s
service history, user preferences stored in the user profile,
etc.) (211), (ii) data relating to other users (e.g., usage
patterns and preferences of other users in the same area as
the user) (212), and/or (iii) contextual information (e.g.,
nearby events such as sporting events, weather conditions,
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user’s service progress with a second network-based service
such as a transport service, etc.). In utilizing data corre-
sponding to other users of the network-based service, the
network system can ensure that the data is anonymized. In
addition, the network system can make the determination
using one or more machine-learned models (e.g., random
forest model, decision tree-based model, etc.) that are
trained using the various categories of data described above.
The network system can determine whether to transmit
notification data to the user device of the user by comparing
the determined metric against one or more threshold values
(215).

[0054] If the network system determines to transmit noti-
fication data to the user device, the network system can then
determine notification content (220). The notification con-
tent can include text or graphics to be displayed within the
contextual notification. The notification data can be gener-
ated based on the user profile of the user and data corre-
sponding to other users of the network-based service. For
example, the notification content can inform the user that
service requests for the network-based service for the area
(e.g., for delivery in the area) in which the user is currently
located are typically requested for a particular time (e.g.,
delivery time of 12:00 PM) and can prompt the user at 11:00
AM to submit a request for delivery at the typical time at
which service is requested by users in the area. The network
system can transmit the notification data to cause the user
device to present a contextual notification on the user device
(225). The user device can present a request user interface in
response to user interactions with the contextual notification.

[0055] According to embodiments, the network system
can wait to receive a request from the user device (230). The
request can be submitted using the request user interface
displayed in response to user interaction with the contextual
notification or can be submitted by the user separately
launching the user application without being prompted by a
contextual notification. The request can include data regard-
ing the user’s selection of one or more items for service to
a specified or predetermined service location. The request
can be generated by the user device in response to the
requesting user’s interaction with the user application (e.g.,
using a “Submit” or “Place Order” or “Check Out” user
interface feature). In various examples, in response to
receiving the request at step 230, the network system trans-
mits request information to the relevant entity(ies) (235). In
some examples, the request information includes a desired
preparation completion time. The desired preparation
completion time can be a time for the entity to complete
preparation of a corresponding item that is estimated by the
network system to ensure that the request is fulfilled in a
timely manner (e.g., at or around the desired service time).
As an alternative, the network system can transmit infor-
mation to enable the entity(ies) to prepare items based on
historical data relating to demand.

[0056] According to embodiments, the network system
further determines an optimal route for a service provider in
fulfilling the request for service (240). This step may be
performed, for example, by service request processing
engine 120 of FIG. 1. In particular, the optimal routes can be
determined based on preparation times associated with the
one or more selected items to, for example, minimize wait
times for the selected service provider as well as the request-
ing user. For example, based on the preparation times, the
network system can determine the optimal route such that
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the selected service provider arrives at the location of an
entity at or around the time that a selected item being
prepared by the entity is estimated to be ready for pick-up.
The network system can further optimize the route by
determining a sequence of entities on the route based on the
preparation times of the selected items. The network system
can additionally optimize the route to reduce travel distance
and/or time. In addition, the network system can receive
real-time data from entities to update the optimal route. For
example, based on real-time data indicating delays at one
particular entity, the network system can update the optimal
route to account for the delays (e.g., re-order the order of
entities or delaying the route segment to the particular entity
experiencing the delays). In this manner, the route for the
service provider can remain optimal based on up-to-date
information.

[0057] Invarious aspects, the network system can identify
or select a service provider from a plurality of service
providers to fulfill the request for service (245). For
instance, the network system can select a service provider
located proximately to an entity and/or the service location.
Additionally, the network system can select a service pro-
vider based on the optimal route. For instance, the network
system can select a bicycle service provider based on the
optimal route being within a dense urban environment. In
contrast, if the optimal route includes one or more segments
over a freeway or highway, the network system can select an
automobile service provider. In addition, the network system
can identify a service provider based on a service capacity
associated therewith. For instance, the network system can
determine a required service capacity based on items
selected by requesting users in a group of service requests to
be serviced by a single service provider. The network system
can identify a service provider such that the service capacity
of the service provider is sufficient in fulfilling the group of
service requests.

[0058] According to embodiments, the network system
can transmit data corresponding to the optimal route to the
selected service provider (250). The data corresponding to
the optimal route can include content data, such as map data
to enable or cause a provider device of the selected provider
to display route guidance or an interactive map that includes
the optimal route.

User Interface Examples

[0059] FIGS. 3A and 3B are figures illustrating examples
of a contextual notification and a request user interface,
respectively, in accordance with examples described herein.
[0060] Referring to FIG. 3A, the contextual notification
can be displayed by a user device in response to notification
data being received from the network system. The notifica-
tion can be displayed at a time specified in the notification
data (e.g., delayed presentation) or can be immediately
presented by the user device in response to receiving the
notification data. When the user device is locked or when the
screen of the user device is off, the contextual notification
can be displayed on a lock screen of the user device
operating system. As described with respect to FIG. 1, the
notification content can inform the user 197 of relevant
contextual information and can provide a summary for the
user.

[0061] Referring to FIG. 3B, the request user interface can
be displayed in response to a user interaction with the
contextual notification (e.g., a tap gesture, a swipe gesture,
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etc.). The contents of the request user interface can be
customized for the particular user and can be generated
based on the historical data of the user (e.g., stored in the
user’s user profile). In various aspects, the request user
interface can be presented to allow for a streamlined and
easy user experience in interacting with the network-based
service and/or submitting a service request within the user
application. For instance, the request user interface can
include a pre-selection of items for the user (e.g., the user’s
favorite items or frequently requested items) in submitting a
service request. The request user interface can clearly indi-
cate the items that are pre-selected (e.g., added to the user’s
“cart”). In some cases, the request user interface can provide
information relating to the entity (e.g., entity name, entity
contact information, entity address, a user rating of the
entity, etc.). Although not specifically illustrated in FIG. 3B,
the request user interface can further include service infor-
mation such as a predetermined service location (e.g., a
location at which the user is to receive the delivery of items)
which can be derived based on the user’s current location
and an estimated service time (e.g., a time at which a service
provider is estimated to deliver the preselected items to the
user). The user is able to easily and quickly modify any
aspect of the unsubmitted request via the request user
interface. For instance, the user is able to add, remove, or
replace pre-selected items. The user is further able to modify
the service location, specify a service time (e.g., ASAP or
schedule a service time), and browse offerings by other
entities in the nearby area. Once the user is satisfied with the
parameters of the request, the user can submit the service
request via a “Check Out” or “Order” user interface feature.
The request submission process can be streamlined by
utilizing payment information already on file with the net-
work-based service (e.g., stored in the user’s user profile).
[0062] Hardware Diagrams

[0063] FIG. 4 is a block diagram illustrating an example
mobile computing device, in accordance with examples
described herein. In many implementations, the mobile
computing device 400 can be a smartphone, tablet computer,
laptop computer, VR or AR headset device, and the like. In
the context of FIG. 1, the user device 195 and/or the provider
device 190 may be implemented using a mobile computing
device 400 as illustrated in and described with respect to
FIG. 4.

[0064] According to embodiments, the mobile computing
device 400 can include typical telephony features such as a
microphone 445, a camera 450, and a communication inter-
face 410 to communicate with external entities (e.g., net-
work system 490 implementing the network-based service)
using any number of wireless communication protocols. The
mobile computing device 400 can store a designated appli-
cation (e.g., a service application 432) in a local memory
430. The service application 432 can correspond to one or
more user applications for implementations of the mobile
computing device 400 as user devices for the network-based
service. The service application 432 can also correspond to
one or more provider applications for implementations of
the mobile computing device 400 as provider devices for the
network-based service.

[0065] In response to an input 418, the service application
432 can be executed by a processor 440, which can cause an
application interface 442 to be generated on a display screen
420 of the mobile computing device 400. In implementa-
tions of the mobile computing device 400 as provider
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devices, the application interface 442 can enable a service
provider to, for example, accept or reject invitations to fulfill
service requests generated by network system 490. The
invitations can be received as incoming service messages
469 and acceptances of the invitations can be transmitting by
the mobile computing device 400 to the network system 490
as outgoing service messages 467. In implementations of the
mobile computing device 400 as user devices, the applica-
tion interface 442 can enable a user to, for example, request
for the network-based service. The request for service can be
transmitted to the network system 490 as an outgoing
service message 467.

[0066] In various examples, the mobile computing device
400 can include a GPS module 460, which can provide
location data 462 indicating the current location of the
mobile computing device 400 to the network system 490
over a network 480. In some implementations, other loca-
tion-aware or geolocation resources such as GLONASS,
Galileo, or BeiDou can be used instead of or in addition to
the GPS module 460. The network system 490 can utilize the
current location 462 of the mobile computing device 400 to
manage the network-based service (e.g., selecting service
providers to fulfill service requests, routing service provid-
ers and users, determining service locations for users, etc.).
[0067] A second user application 433 can be stored in the
memory 430 of the mobile computing device 400. The
second user application 433 can correspond to a dedicated
user application for a second network-based service (e.g., a
transport service). In certain implementations, the second
user application 433 can be configured to share information
of the second network-based service (e.g., service progress
information) with the user application 432 or with the
network system 490. For instance, the login credentials for
the user for the network-based service can be within the
second user application 433 to allow the second user appli-
cation 433 to transmit data to the network system 490. As
another example, the network-based service and the second
network-based service can utilize the same set of login
credentials.

[0068] The communication interface 410 is configured to
receive notification data 426 over the network 480. In
response to receiving the notification data 426, the mobile
computing device 400 can present a contextual notification
428 on the display screen 420. The notification can be
presented immediately or can be displayed at a later time
specified in the notification data 426. The user can interact
with the contextual notification via user inputs 418 (e.g., a
tap gesture, a swipe gesture). A specific user interface of the
user application 432 (e.g., a request user interface) can be
presented in response to receiving the user inputs 418
interacting with the contextual notification that enables the
user to efficiently interact with the network-based service
and the user application 432.

[0069] FIG. 5 is a block diagram that illustrates a com-
puter system upon which examples described herein may be
implemented. A computer system 500 can represent, for
example, hardware for a server or combination of servers
that may be implemented as part of a network service for
providing on-demand services. In the context of FIG. 1, the
network system 100 may be implemented using a computer
system 500 or combination of multiple computer systems
500 as described by FIG. 5.

[0070] In one aspect, the computer system 500 includes
processing resources (processor 510), a main memory 520,
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a memory 530, a storage device 540, and a communication
interface 550. The computer system 500 includes at least one
processor 510 for processing information stored in the main
memory 520, such as provided by a random access memory
(RAM) or other dynamic storage device, for storing infor-
mation and instructions which are executable by the pro-
cessor 510. The main memory 520 also may be used for
storing temporary variables or other intermediate informa-
tion during execution of instructions to be executed by the
processor 510. The computer system 500 may also include
the memory 530 or other static storage device for storing
static information and instructions for the processor 510. A
storage device 540, such as a magnetic disk or optical disk,
is provided for storing information and instructions.

[0071] The communication interface 550 enables the com-
puter system 500 to communicate with one or more net-
works 580 (e.g., a cellular network) through use of a
network link (wireless or wired). Using the network link, the
computer system 500 can communicate with one or more
computing devices, one or more servers, and/or one or more
self-driving vehicles. In accordance with some examples,
the computer system 500 receives service requests from
mobile computing devices of individual users. The execut-
able instructions stored in the memory 530 can include
service provider routing and selection instructions 522 and
notification generation instructions 524 to perform one or
more of the methods described herein when executed.

[0072] By way of example, the instructions and data
stored in the memory 520 can be executed by the processor
510 to implement an example network system 100 of FIG.
1. In performing the operations, the processor 510 can
handle service requests and provider statuses and submit
service invitations to facilitate fulfilling the service requests.
The processor 510 executes instructions for the software
and/or other logic to perform one or more processes, steps
and other functions described with implementations, such as
described by FIGS. 1 through 3B.

[0073] Examples described herein are related to the use of
the computer system 500 for implementing the techniques
described herein. According to one example, those tech-
niques are performed by the computer system 500 in
response to the processor 510 executing one or more
sequences of one or more instructions contained in the main
memory 520. Such instructions may be read into the main
memory 520 from another machine-readable medium, such
as the storage device 540. Execution of the sequences of
instructions contained in the main memory 520 causes the
processor 510 to perform the process steps described herein.
In alternative implementations, hard-wired circuitry may be
used in place of or in combination with software instructions
to implement examples described herein. Thus, the
examples described are not limited to any specific combi-
nation of hardware circuitry and software.

[0074] By performing the functions and techniques
described herein, the computer system 500 is configured to
receive requests 582 from user devices over the network 580
and identify appropriate service providers (e.g., based on
service provider locations 584 received from provider
devices over the network). The computer system can trans-
mit invitations 552 to the identified service providers to
invite the identified service providers to fulfill the requested
service. In addition, the computer system 500 can generate
notification data 554 to cause a user device to present a
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contextual notification that is specifically determined for the
given user operating the user device.

[0075] It is contemplated for examples described herein to
extend to individual elements and concepts described herein,
independently of other concepts, ideas or systems, as well as
for examples to include combinations of elements recited
anywhere in this application. Although examples are
described in detail herein with reference to the accompany-
ing drawings, it is to be understood that the concepts are not
limited to those precise examples. As such, many modifi-
cations and variations will be apparent to practitioners
skilled in this art. Accordingly, it is intended that the scope
of the concepts be defined by the following claims and their
equivalents. Furthermore, it is contemplated that a particular
feature described either individually or as part of an example
can be combined with other individually described features,
or parts of other examples, even if the other features and
examples make no mentioned of the particular feature. Thus,
the absence of describing combinations should not preclude
claiming rights to such combinations.

What is claimed is:

1. A network system comprising:

one or more processors; and

one or more memory resources storing instructions that,

when executed by the one or more processors of the

network system, cause the network system to:

maintain, in a database accessible to the network sys-
tem, historical data for each of a plurality of users of
a network-based service, including a first set of
historical data associated with a first user;

determine, for the first user, a metric for the first user
that is representative of a likelihood of the first user
submitting a service request for the network-based
service within a given time window based at least in
part on the first set of historical data associated with
the first user; and

selectively transmit, based on the metric for the first
user, a set of notification data to a first user device of
the first user to cause the first user device to present
a notification regarding the network-based service,
wherein the notification is actionable by the first user
to cause the first user device to present a user
interface for submitting a service request for the
network-based service.

2. The network system of claim 1, wherein the metric for
the first user that is representative of the likelihood of the
first user submitting a service request for the network-based
service within the given time window is determined based
further on information associated with a second network-
based service for the first user.

3. The network system of claim 2, wherein the second
network-based service is a transport service for the first user
from a start location to a service location.

4. The network system of claim 3, wherein the metric for
the first user is determined based further on the service
location of the transport service for the first user.

5. The network system of claim 3, wherein the metric for
the first user is determined based further on an estimated
arrival time of the first user at the service location for the
transport service.

6. The network system of claim 1, wherein the metric for
the first user that is representative of the likelihood of the
first user submitting a service request for the network-based
service within the given time window is determined based
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further on a second set of historical data associated with a set
of users of the plurality of users.

7. The network system of claim 6, wherein the executed
instructions further cause the network system to determine
the set of users based on a current location of the first user.

8. The network system of claim 6, wherein the executed
instructions further cause the network system to determine
the set of users based on a current location of the first user.

9. The network system of claim 1, wherein the metric for
the first user that is representative of the likelihood of the
first user submitting a service request for the network-based
service within the given time window is determined based
further on contextual information, including one or more of:
(1) a current time, (ii) a current day of the week, or (iii) a
current location of the first user.

10. The network system of claim 1, wherein the set of
notification data causes the first user device to present the
user interface by automatically populating the user interface
with a set of content in response to a user interaction with the
notification.

11. The network system of claim 10, wherein the executed
instructions further cause the network system to determine
the set of content for the first user based on the first set of
historical data associated with the first user.

12. The network system of claim 10, wherein the executed
instructions further cause the network system to determine
the set of content for the first user based on a second set of
historical data associated with a set of users of the plurality
of users.

13. The network system of claim 10, wherein the executed
instructions further cause the network system to determine
the set of content for the first user based on contextual
information, including one or more of: (i) a current time, (ii)
a current day of the week, or (iii) a current location of the
first user.

14. The network system of claim 10, wherein the set of
content includes one or more items for selection by the first
user via the user interface, the one or more items to be
provided by one or more entities and to be delivered to the
first user by one or more service providers.

15. The network system of claim 1, wherein selectively
transmitting, based on the metric for the first user, the set of
notification data to the first user comprises transmitting the
set of notification data in response to determining that the
metric for the first user is above a low threshold value.

16. The network system of claim 1, wherein selectively
transmitting, based on the metric for the first user, the set of
notification data to the first user comprises transmitting the
set of notification data in response to determining that the
metric for the first user is below a high threshold value.

17. The network system of claim 1, wherein the executed
instructions further cause the network system to:
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receive, from the first user device, the service request for
the network-based service, the service request indicat-
ing: (i) one or more items to be provided by an entity,
and (ii) a service location;

identify, based at least in part on a location of the entity

and the service location, a service provider from a
plurality of service providers; and

transmit, to a provider device of the identified service

provider, an invitation to fulfill the service request.

18. The network system of claim 17, wherein the service
request for the network-based service is generated by the
first user device via a user interaction with the user interface.

19. A computer-implemented method of generating and
transmitting notification data, the method being performed
by a network system and comprising:

maintaining, in a database accessible to the network

system, historical data for each of a plurality of users of
a network-based service, including a first set of histori-
cal data associated with a first user;

determining, for the first user, a metric for the first user

that is representative of a likelihood of the first user
submitting a service request for the network-based
service within a given time window based at least in
part on the first set of historical data associated with the
first user; and

selectively transmitting, based on the metric for the first

user, a set of notification data to a first user device of
the first user to cause the first user device to present a
notification regarding the network-based service,
wherein the notification is actionable by the first user to
cause the first user device to present a user interface for
submitting a service request for the network-based
service.

20. A non-transitory computer-readable medium storing
instructions that, when executed by one or more processors
of a network system, cause the network system to:

maintain, in a database accessible to the network system,

historical data for each of a plurality of users of a
network-based service, including a first set of historical
data associated with a first user;

determine, for the first user, a metric for the first user that

is representative of a likelihood of the first user sub-
mitting a service request for the network-based service
within a given time window based at least in part on the
first set of historical data associated with the first user;
and

selectively transmit, based on the metric for the first user,

a set of notification data to a first user device of the first
user to cause the first user device to present a notifi-
cation regarding the network-based service, wherein
the notification is actionable by the first user to cause
the first user device to present a user interface for
submitting a service request for the network-based
service.



