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(57) Abstract: A method and system for controlling a data transmission for a network-based service over limited network connectivity
are described. A computing device detects that it has insufficient network connectivity to transmit a data message from a service
requester application executing on the computing device to a server using a data communications channel. The computing device
receives user input for a request for service and transmits the request for service to the server via an alternate communications channel.
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NETWORK SERVICE OVER LIMITED NETWORK CONNECTIVITY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of priority to each of (i) U.S. Patent Application
No. 15/395,746, filed December 30, 2016, and (ii) Provisional U.S. Patent Application
No. 62/639,770, filed September 26, 2016; the aforementioned priority applications being

hereby incorporated by reference in their respective entirety.

BACKGROUND

[0002] User-centric network services typically sequence users through a number of

selection interfaces so that the user can specify certain information for a desired type of
service, including service level selections and preferences. With enhancements in network
and mobile technology, the number of services for user selection is also increasing,
creating inconvenience for human operators. Moreover, the time needed for selection can
occupy an interface device, creating performance issues and draining resources of the

operative selection device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a block diagram illustrating an example network computer system in
communication with service requester and service provider devices, in accordance with
examples described herein.

[0004] FIG. 2 is a block diagram illustrating an example limited network connectivity
system in communication with service requester devices, in accordance with examples
described herein.

[0005] FIG. 3 is a flow chart describing an example method of providing a network-based
service over limited network connectivity, according to examples described herein.
[0006] FIGS. 4A-4D illustrate example user interfaces on a service requester device,
according to examples described herein.

[0007] FIG. 5 is a block diagram illustrating an example service requester device
executing a designated service requester application for an on-demand service, as
described herein.

[0008] FIG. 6 is a block diagram that illustrates a computer system upon which aspects

described herein may be implemented.
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DETAILED DESCRIPTION

[0009] A network computer system is provided herein that manages an on-demand
network-based service linking available service providers with service requesters
throughout a given region (e.g., a metroplex such as the San Francisco Bay Area). In
doing so, the network computer system can receive service requests for on-demand
services from requesting users via a designated service requester application executing on
the users’ mobile computing devices. Based on a service location, the network computer
system can identify a number of proximate available service providers and transmit a
service invitation to one or more service provider devices of the proximate available
service providers to fulfil the service request. In many examples, the service providers
can either accept or decline the invitation based on, for example, the service location
being impractical for the service provider.

[0010] In selecting a service provider to fulfil a given service request, the network
computer system can identify a plurality of candidate service providers to fulfil the
service request based on a service location indicated in the service request. For example,
the network computer system can determine a geo-fence surrounding the service location
(or a geo-fence defined by a radius away from the service location), identify a set of
candidate service providers (e.g., twenty or thirty service providers within the geo-fence),
and select an optimal service provider (e.g., closest service provider to the service
location, service provider with the shortest estimated travel time from the service
location, service provider traveling to a location within a specified distance or specified
travel time to the destination location, etc.) from the candidate service providers to fulfil
the service request. According to examples provided herein, the network computer system
can compile historical data for individual service requesters with regard to the network-
based service. Thus, the network computer system can manage a service requester profile
for each service requester indicating routine start and/or end locations (or regions), and/or
routine routes (e.g., for a transportation service from home to work and/or vice versa) and
preferred service types (e.g., transportation, delivery, mailing, etc.). In some examples,
the network computer system can further synchronize with a service requester device to,
for example, identify the service requester’s contacts, the service requester’s schedule and
appointments, travel plans (e.g., a scheduled trip), and the like.

[0011] In various implementations, the network computer system and service requester
application running on a service requester device can establish a set of criteria to

determine whether to display low bandwidth versions of interface screens on the service
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requester device in limited network connectivity scenarios. In addition, when Internet
network connectivity (e.g., through cellular data networks or Wi-Fi) is not present or
otherwise unreliable, the service requester application can operate in a limited network
connectivity or bandwidth mode (as opposed to a default mode, for example) to send and
receive a simple message system (SMS) text messages containing information necessary
to request and establish a service arrangement through the network computer system.
[0012] Conventional service requester applications used with on-demand service systems
rely on transmitting and receiving encoded data using various application programming
interfaces over cellular and Wi-Fi connections to the Internet (e.g., communications using
a data network). However, in low bandwidth situations common in remote areas,
developing countries, or periods of high usage, for example, application features such as
detailed map data or detailed user interface features can require more than the available
bandwidth to properly display in a timely manner. In addition, in situations where no
network connectivity is present, conventional service applications are limited in their
functionality. Among other benefits, providing on-demand services over limited network
connectivity allows a user to request service and receive progress updates in places with
low bandwidth, an unreliable connection, or no Internet connection at all.

[0013] According to examples described herein, a computing device (or application
running on the computing device) detects that it has insufficient network connectivity to
transmit a request for service from a service requester application executing on the
computing device to a server and transmits the request for service to the server via an
alternate communications channel. The server receives and processes the request to
arrange for service for the user and transmits details regarding a service arrangement to
the computing device over the alternate communications channel.

[0014] In some aspects, the computing device receives the details regarding the service
arrangement over the alternate communications channel, parses the details into a format
compatible with the service requester application, and displays the parsed details on the
computing device.

[0015] In some examples, the alternate communications network uses the short message
service (SMS), which relies on a voice network and can be transmitted without using a
data network. Additionally, the service requester application displays in a low fidelity
format upon detecting that the computing device has limited network connectivity, and

the service requester application caches map details on the computing device and displays
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the cached map details upon detecting that the computing device has limited network
connectivity.

[0016] Further, the computing device transmits the request for service to the server via
the alternate communications channel upon receiving a confirmation from the user on the
service requester application.

[0017] In one aspect, the service requester application automatically sends and receives
messages over the alternate communications channel. In another aspect, the service
requester application launches a separate application to communicate over the alternate
communications channel and populates a message window in the separate application for
the user to send on behalf of the service requester application.

[0018] As provided herein, the terms “user” and “service requester” may be used
throughout this application interchangeably to describe a person who utilizes a requester
application on a computing device to request, over one or more networks, on-demand
services from a network computing system. The term “service provider” may be used to
describe a person or autonomous entity (e.g., an autonomous vehicle) utilizing a provider
application on a computing device to provide on-demand services.

[0019] One or more aspects described herein provide that methods, techniques and
actions performed by a computing device are performed programmatically, or as a
computer-implemented method. Programmatically means through the use of code, or
computer-executable instructions. A programmatically performed step may or may not be
automatic.

[0020] One or more aspects described herein may be implemented using programmatic
modules or components. A programmatic module or component may include a program, a
subroutine, a portion of a program, a software component, or a hardware component
capable of performing one or more stated tasks or functions. In addition, 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.

[0021] Furthermore, one or more aspects described herein may be implemented through
the use of instructions that are executable by one or more processors. These instructions
may be carried on a computer-readable medium. Machines shown or described with
figures below provide examples of processing resources and computer-readable media on
which instructions for implementing some aspects can be carried and/or executed. In

particular, the numerous machines shown in some examples include processor(s) and
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various forms of memory for holding data and instructions. Examples of computer-
readable media include permanent memory storage devices, such as hard drives on
personal computers or servers. Other examples of computer storage media include
portable storage units, such as CD or DVD units, flash or solid state memory (such as
carried on many cell phones and consumer electronic devices) 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 media.

[0022] Alternatively, one or more examples described herein may be implemented
through the use of dedicated hardware logic circuits that are comprised of an
interconnection of logic gates. Such circuits are typically designed using a hardware
description language (HDL), such as Verilog and VHDL. These languages contain
instructions that ultimately define the layout of the circuit. However, once the circuit is
fabricated, there are no instructions. All the processing is performed by interconnected
gates.

[0023] SYSTEM OVERVIEW

[0024] FIG. 1 is a block diagram illustrating an example network computer system in
communication with service requester and service provider devices, in accordance with
examples described herein. The network computer system 100 can implement or manage
a service arrangement service that connects requesting users or service requesters 174
with service providers 184 that are available to fulfil the users’ 174 service requests 171.
The network computer system 100 can provide a platform that enables sharing services
between requesters 174 and available service providers 184 by way of a service requester
application 175 executing on the service requester devices 170, and a service provider
application 185 executing on the service provider devices 180. As used herein, a service
requester device 170 and a service provider device 180 can comprise a computing device
with functionality to execute a designated application corresponding to the arrangement
service managed by the network computer system 100. In many examples, the service
requester device 170 and the service provider device 180 can comprise mobile computing
devices, such as smartphones, tablet computers, VR or AR headsets, on-board computing
systems, and the like. Example on-demand network-based services can comprise on-
demand delivery, package mailing, shopping, construction, plumbing, home repair,
housing or apartment sharing, etc., or can include transportation arrangement services

implementing a ride sharing platform.
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[0025] The network computer system 100 can include a standard service requester
interface 125 to communicate with service requester devices 170 over one or more
networks 160 (e.g., the Internet) via a service requester application 175. According to
examples, a requesting requester 174 wishing to utilize the service arrangement service
can launch the service requester application 175 and transmit a service request 171 over
the network 160 to the network computer system 100. In certain implementations, the
requesting service requester 174 can view multiple different service types managed by the
network computer system 100, such as ride-pooling, a basic ride share service type, a
luxury vehicle service type, a van or large vehicle service type, a professional driver
service (e.g., where the driver is certified), a self-driving vehicle transport service, and the
like. The network computer system 100 can utilize the service provider locations 113 to
provide the service requester devices 170 with estimated time to arrival (ETA) data 164
of proximate service providers for each respective service. For example, the service
requester application 175 can enable the requester 174 to scroll through each service type.
In response to a soft selection of a particular service type, the network computer system
100 can provide ETA data 164 on a user interface of the service requester application 175
that indicates an ETA of the closest provider for the service type, and/or the locations of
all proximate available service providers for that service type. As the user scrolls through
each service type, the user interface can update to show visual representations of service
providers for that service type on a map centered around the requester 174 or a service
location 173 set by the user. The user can interact with the user interface of the service
requester application 175 to select a particular service type and transmit a service request
171.

[0026] In some examples, the service request 171 can include a service location 173
within a given region (e.g., a metropolitan area managed by one or more datacenters
corresponding to the network computer system 100) in which a matched service provider
is to rendezvous with the service requester 174. The service location 173 can be inputted
by the user by setting a location pin on a user interface of the service requester application
175, or can be determined by a current location of the service requester 174 (e.g., utilizing
location-based resources of the service requester device 170). Additionally, the service
requester 174 can further input a destination during or after submitting the service request
171.

[0027] In various implementations, the network computer system 100 can further include

a selection engine 130 to process the service requests 171 in order to ultimately select
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service providers 184 to fulfil the service requests 171. The network computer system 100
can include a service provider device interface 115 to communicate with the service
provider devices 180 via the service provider application 185. In accordance with various
examples, the service provider devices 180 can transmit their current locations using
location-based resources of the service provider devices 180 (e.g., GPS resources). These
service provider locations 113 can be utilized by the selection engine 130 to identify a set
of candidate service providers 184, in relation to the service location, that can service the
service request 171.

[0028] In certain implementations, the network computer system 100 can also select a
proximate autonomous entity (e.g., a self-driving vehicle (SDV)) to fulfil the service
request 171. Thus, the pool of proximate candidate service providers in relation to a
service location 173 can also include one or more SDVs operating throughout the given
region.

[0029] In some aspects, the network computer system 100 can include a mapping engine
135, or can utilize a third-party mapping service, to generate map data 137 and or traffic
data in the environment surrounding the service location 173. The mapping engine 135
can receive the service provider locations 113 and input them onto the map data 137. The
selection engine 130 can utilize the current locations 113 of the service providers in the
map data 137 (e.g., by setting a geo-fence surrounding the service location) in order to
select an optimal provider 189 to fulfil the service request 171. As provided herein, the
optimal provider 189 can be a service provider that is closest to the service requester 174
with respect to distance or time, or can be a proximate service provider that is optimal for
other reasons, such as the service provider’s experience, the amount of time the service
provider has been on the clock, the service provider’s current earnings, and the like.
[0030] Once the optimal provider 189 is selected, the selection engine 130 can generate a
service invitation 132 to fulfil the service request 171, and transmit the service invitation
132 to the optimal service provider’s device via the service provider application 185.
Upon receiving the service invitation 132, the optimal provider 189 can either accept or
reject the invitation 132. Rejection of the invitation 132 can cause the selection engine
130 to determine another optimal service provider from the candidate set of service
providers 184 to fulfil the service request 171. However, if the optimal service provider
accepts (e.g., via an acceptance input), then the acceptance input can be transmitted back

to the selection engine 130, which can generate and transmit a confirmation of the
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optimal provider 189 to the service requester 174 via the service requester application 175
on the service requester device 170.

[0031] According to examples provided herein, the network computer system 100 can
include a content engine 120 that manages the manner in which content is displayed on
the service requester devices 170 and/or the service provider devices 180. Regarding the
service requester devices 170, the content engine 120 can provide content updates based
on user inputs 179 on a user interface generated by the service requester application 175.
For example, a user selection on a content feature of the service requester application 175
can cause the content engine 120 to generate a new screen on the service requester
application 175, or cause a current screen to pivot between certain displayed features.
When inputting a particular service location, the user may utilize a location pin and map
content, and set the location pin on a particular location in the map content to input the
service location. Additionally, the content engine 120 can cause a service location input
box to overlay the map content, which can enable the service requester 174 to select the
input box to cause additional features to be displayed on the user interface (e.g.,
overlaying the map content). In variations, to return to the map content, the service
requester 174 can input a gesture—such as a scroll or swipe gesture—anywhere on the
screen. In response to the gesture, the content engine 120 can cause the additional features
to dismiss, and re-enable map content scrolling with the location pin. These dynamically
pivoting interfaces can be provided by the content engine 120 for the service location
input, the destination location input, or both.

[0032] In various implementations, the network computer system 100 can further include
a database 140 storing service requester profiles 144 specific to the individual requesters
174 of the on-demand service. Such information 147 can include user preferences of
service types, routine routes, service locations, work addresses, home addresses,
addresses of frequently visited locations (e.g., a gym, grocery store, mall, local airport,
sports arena or stadium, concert venue, local parks, and the like). In addition, the database
140 can further store service provider profiles 142 indicating information specific to
individual service providers 184, such as vehicle type, service qualifications, earnings
data, and experience. The database 140 can also store historical data regarding service
requester and service provider liquidity for a given area, that is, how often a new service
provider 184 is expected to make themselves available for network-based services in the

area.
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[0033] In some aspects, the service requester application 175 on service requester device
170 can operate in a limited network connectivity mode (e.g., in which visual features of
the user interfaces are degraded, data is transmitted using an alternative communication
method, etc.) as opposed to a default or normal mode upon detecting that data throughput
over network 160 is insufficient to provide the necessary data to the service requester
device 170 in a timely manner. For example, updating detailed map data 137 can require
sending large amounts of data through network 160 from the standard service requester
interface 125 to the service requester device 170. If the connection to network 160 does
not support sufficient bandwidth, the service requester application 175 can present
important information such as ETA data 164 and confirmations 134 on user interfaces
with low fidelity map tiles or blank maps. During normal operation, the service requester
application 175 can monitor network conditions over network 160 and switch between a
regular high-bandwidth mode and the low-bandwidth alternative in response to changes
in network connectivity and measured throughput. In some examples, the service
requester application 175 can selectively cache map information when network conditions
are favorable and fall back on this cached information in limited network conditions.
[0034] In situations where service requester device 170 has no connection to network 160,
has low Internet connectivity to network 160 or low bandwidth (e.g., network speed is
less than a threshold value, or data throughput in bits per second are less than a threshold
value, etc.), or network conditions are unreliable (e.g., intermittent connectivity), for
example, the service requester application 175 can operate in the limited network
connectivity mode to generate and send service requests 171 using an alternate
communications channel, such as the short message system (SMS). SMS text messages
151 (also referred to herein as texts 151 for simplicity) are sent from the service requester
device 170 to a limited connectivity interface 150 as part of the network computer system
100. These text messages can include similar information as would normally be sent over
network 160 to the standard service requester interface 125 (but may be structured in a
different data format, for example). In one example, a service request 171 from an
individual requester 174 can specify a user identifier (ID) and a service location 173. In
some variations, the service request 171 specifies a service type, and/or any additional
parameters that may be required or optional for the specified service type. The service
location 173 can correspond to, for example, the current location of the service requester
device 170 (e.g., as a default setting), a future location of the service requester device 170,

and/or a location specified by manual input from the requester 174. In some examples,
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limited connectivity interface 150 can treat the phone number of a received SMS text 151
as the user identifier and cross-reference the phone number with service requester profiles
144 in the database 140. When a requester 174 issues a service request 171 with no
connection to the network 160, the service requester application 175 can present the
requester 174 with a confirmation screen to use SMS texts 151 as an alternative method
of arranging for service.

[0035] In one implementation, the service requester application 175 has access to send
and receive SMS text messages on service requester device 170 or has text messaging
capabilities using the requester device 170 resources. When a requester 174 confirms the
service request 171, the service requester application 175 creates and/or populates an
SMS text 151 with the necessary information, such as the user’s service location, service
type, and parameters based on the service type (e.g., a destination for a transportation
service). The requester application 175 can then send the SMS text 151 on the user’s
behalf to a limited connectivity interface 150 on the network computer system 100 over
the SMS network. In such an implementation, once the requester 174 confirms the service
request 171, the requester application 175 can generate and send the SMS text 151
without further input from the requester 174. Still further, the SMS text 151 can be sent to
one or more designated identifiers (e.g., phone number, email address, link, etc.)
associated with the network computer system 100 or the limited connectivity interface
150 so that the service request 171 can be processed by the network computer system 150.
[0036] In an alternate implementation, the service requester application 175 does not
have direct access to send and receive SMS text messages on the service requester device
170. In such an implementation, the service requester application 175 can open or access
a messaging application (e.g., capable of sending an SMS text) on the service requester
device 170 (e.g., by communicating with the messaging or phone application of the
requester device 170 via an application programming interface) to generate and/or
populate the message with the appropriate content. The SMS text 151 can be addressed to
an identifier or phone number corresponding to the limited connectivity interface 150.
When the requester 174 presses a send button from the messaging application, the service
requester device 170 sends the SMS text 151 to the limited connectivity interface 150 on
the network computer system 100 over the SMS network. Alternatively, the service
requester application 175 does not open the messaging application, but uses the
functionality of the messaging application in the background. In such an example, when

the requester 174 confirms the service request 171 from the service requester application
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175, the service requester application 175 causes the messaging application to send the
SMS text 151 to the limited connectivity interface 150 in the background, so that the
requester’s experience is seamless from his or her perspective.

[0037] In some examples, the limited connectivity interface 150 operates as a component
of the network computer system 100 and converts SMS texts 151 containing service
requests 171, user inputs 179, and other data from service requester application 175 into a
format that the standard service requester interface 125 expects. In other examples, the
limited connectivity interface 150 can contain similar logic as the standard service
requester interface 125 and communicate directly with other components of the network
computer system 100, such as the selection engine 130 and content engine 120.

[0038] Once the network computer system 100 processes the service request 171, updates
such as ETA data 164 and confirmations 134 are sent back to the service requester device
170 through SMS texts 151. If service requester application 175 has access to read and
process incoming SMS texts 151, the service requester application 175 can parse the SMS
texts 151 to extract application data and update elements of the user interface accordingly.
In such examples, by taking the textual data from the SMS texts 151 and incorporating
them into the user interface of the service request application 175, the service data can be
provided to the requester 174 in a manner that mimics the default mode of operation (so
that the experience of the requester 174 would be enhanced despite the service request
application 175 operating in a limited network connectivity mode). If service requester
application 175 does not have access to read incoming SMS, the SMS texts 151 can be
displayed to the requester 174 in a human-readable format (e.g., as a native pop-up dialog
notification, in the messaging application, or in the service requester application 175, etc.).
For example, network computer system 100 can send a text containing the message ““Your
driver John is en route to 24 Main St. and will arrive in 6 minutes.” In other examples,
multiple SMS texts 151 can be sent in sequence and/or periodically to update the
dynamically changing data (e.g., a first text can be sent to identify the service provider
along with vehicle type and/or a license number, a second and subsequent text can be sent
periodically to update the estimated time of arrival, another text can be sent when the
service provider is within a predefined distance of the start location or requester’s
location, etc.).

[0039] FIG. 2 is a block diagram illustrating an example limited network connectivity

interface 200 in communication with service requester devices, in accordance with
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examples described herein. In some examples, limited connectivity interface 200
corresponds to the limited connectivity interface 150 described with respect to FIG. 1.
[0040] SMS receiver 210 operates as a receiving point for SMS text messages 205 sent to
one or more phone numbers or other SMS-compatible addressing schemes configured to
connect to the network computer system 100. In some aspects, service requester
application 175 saves a list of phone numbers that it can use to contact the SMS receiver
210 when there is no data connectivity to the Internet. This list of phone numbers can be
organized by location, area codes, and other features so that service requester application
175 can choose an appropriate number to use to contact network computer system 100. In
addition, service requester application 175 can receive updates to these phone numbers
through the limited connectivity interface 200, through the Internet, or through
application updates to the service requester application 175 itself.

[0041] SMS text messages 205 are sent to a message parser 220 that extracts details such
as the service location, service type, and additional parameters (e.g., a destination for a
transport request) according to a predetermined message format. The user’s location and
destination can be sent as plain text addresses, GPS coordinates, or other formats that
reduce the amount of text characters required. Service type and other details can be
expressed in human-readable formats or numerical identifiers depending on the necessity
of being able to read the text messages and message length restrictions (i.e., 160
characters for SMS). In some examples, service requester application 175 can break long
SMS text messages 205 into multiple messages that each contains part of a user input or
request. In some aspects, message parser 220 can check the SMS text message 205 for
proper authentication and security information such as a security key, password,
checksum, or other feature to prevent spam or spoofing messages.

[0042] When receiving a request for service from a user over SMS, the message parser
220 can convert the SMS text message 205 into a service request 271 that is compatible
with interfaces on the network computer system 100. In some examples, a network
interface 230 on the limited connectivity interface 200 can send the service request 271
over a network 260, which can be the Internet or a local area network.

[0043] The network computer system 100 can also communicate back to the user device
through the limited connectivity interface 200. In some aspects, once the network
computer system 100 has arranged for a ride for the user, it sends service details 231 to
the network interface 230 on the limited connectivity interface 200. A message converter

240 can read the service details 231 and generate an SMS service message 255 in a
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format that the user device 170 is programmed to interpret. SMS transmitter 250 can then
send the service message 255 over the SMS network to the phone number associated with
the user’s account who requested the service.

[0044] METHODOLOGY

[0045] FIG. 3 is a flow chart describing an example method of providing network-based
service over limited network connectivity, according to examples described herein. While
operations of the method are described below as being performed by specific components
of the network computer system 100, it will be appreciated that these operations need not
necessarily be performed by the specific components identified, and could be performed
by a variety of components and modules, potentially distributed over a number of
machines. Accordingly, references may be made to elements of network computer system
100 for the purpose of illustrating suitable components or elements for performing a step
or sub step being described. Alternatively, at least certain ones of the variety of
components and modules described in network computer system 100 can be arranged
within a single hardware, software, or firmware component. It will also be appreciated
that some of the steps of this method may be performed in parallel or in a different order
than illustrated.

[0046] With reference to an example of FIG. 3, a requester 174 launches a service
requester application 175 on a device, which attempts to contact a network computer
system 100 as described with FIG. 1 (310). While it executes, the service requester
application 175 can monitor the state of the network between the user device 170 and the
network computer system 100 (320). In some aspects, the service requester application
175 on service requester device 170 can degrade visual features of the user interfaces
upon detecting that data throughput over network 160 is insufficient to provide the
necessary data to the service requester device 170 in a timely manner (322). For example,
updating detailed map data 137 can require sending large amounts of data through
network 160 from the standard service requester interface 125 to the service requester
device 170. If the connection to network 160 does not support sufficient bandwidth,
service requester application 175 can present important information such as ETA data 164
and confirmations 134 on user interfaces with low fidelity map tiles or blank maps.
During normal operation, service requester application 175 can monitor network
conditions over network 160 and switch between a regular high-bandwidth mode and the
low-bandwidth alternative in response to changes in network connectivity and measured

throughput (324).
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[0047] When a user requests a service through the service requester application 175, the
service requester application 175 can test the state of the network connection between the
user device 170 and the service facilitation server 100 (340). In functional network
conditions, the service requester application 175 sends the request through standard data
networks (e.g., over the Internet using cellular data or Wi-Fi) (345). In situations where
service requester device 170 has no connection to network 160 or network conditions are
unreliable, service requester application 175 can send service requests 171 using an
alternate communications channel such as the short message system (SMS). SMS texts
151 are sent from the service requester device 170 to a limited connectivity interface 150
as part of the network computer system 100 (350). These text messages can include
similar information as would normally be sent over network 160 to the standard service
requester interface 125. In one example, a service request 171 from an individual
requester 174 can specify a user identifier (ID) and a service location 173. In some
variations, the service request 171 specifies a vehicle type (or alternatively, a service
type), and/or a destination location. The service location 173 can correspond to, for
example, the current location of the service requester device 170 (e.g., as a default
setting), a future location of service requester device 170, and/or a location specified by
manual input from the requester 174. In some examples, limited connectivity interface
150 can treat the phone number of a received SMS text 151 as the user identifier and
cross-reference the phone number with service requester profiles 144 in the database 140.
When a requester 174 issues a service request 171 with no connection to network 160,
service requester application 175 can present the requester 174 with a confirmation screen
to use SMS texts 151 as an alternative method of arranging for service.

[0048] In one implementation, service requester application 175 has direct access to send
and receive SMS text messages on service requester device 170. When a requester 174
confirms the service request 171, service requester application 175 creates an SMS text
151 with the necessary information, such as the user’s service location, destination, and
service type. Requester application 175 can then send the SMS text 151 on the user’s
behalf to a limited connectivity interface 150 on the network computer system 100 over
the SMS network (352).

[0049] In an alternate implementation, service requester application 175 does not have
direct access to send and receive SMS text messages on service requester device 170.
After creating a message with the necessary information, the service requester application

175 can open an SMS text application on the service requester device 170 with the
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message and phone number corresponding to the limited connectivity interface 150 pre-
populated. When the requester 174 presses a send button, the service requester device 170
sends the SMS text 151 to the limited connectivity interface 150 on the network computer
system 100 over the SMS network (354).

[0050] In some examples, the limited connectivity interface 150 operates as a component
of the network computer system 100 and converts SMS texts 151 containing service
requests 171, user inputs 179, and other data from service requester application 175 into a
format that the standard service requester interface 125 expects (360). In other examples,
the limited connectivity interface 150 can contain similar logic as the standard service
requester interface 125 and communicate directly with other components of the network
computer system 100, such as the selection engine 130 and content engine 120.

[0051] Once the network computer system 100 processes the service request 171, it
arranges for a service provider to pick up the requester 174 (370). Updates such as ETA
data 164 and confirmations 134 are then sent back to the service requester device 170
through SMS texts 151 that the limited connectivity interface 150 generates (380). User
device 170 receives the texts through the SMS network at the phone number associated
with the user’s account (390). If service requester application 175 has access to read
incoming SMS, service requester application 175 can parse the SMS texts 151 to extract
application data and update elements of the user interface accordingly (392). If service
requester application 175 does not have access to read incoming SMS, the SMS texts 151
can be displayed to the requester 174 in a human-readable format (394).

[0052] USER INTERFACE EXAMPLES

[0053] FIGS. 4A-4D illustrate example user interfaces on a service requester device,
according to examples described herein. Application interface 410 displays a simple
linear representation of a trip when detailed map information is unavailable due to limited
or no data connectivity. In some examples, estimated time to arrival, service, and pricing
details are retrieved from cached historical information on the user device. When a user
presses the “request” button, the application interface 410 can transition to an SMS
confirmation screen 420 to inform the user that the network computer system cannot be
reached but that the user can still request a ride via SMS.

[0054] If the user confirms their intent to use the SMS request feature, the service
requester application transmits necessary details such as the user’s location (24 Main St.),
their intended destination (Mumbai Airport), and the type of service over the SMS

network to a phone number or other SMS-compatible address.
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[0055] SMS receiving screen 430 shows an example text message received at the user
device after the network computer system arranges for a service provider to service the
user. In examples where the service requester application can read received SMS texts,
the service requester application can parse and display relevant information from text
messages on a limited connectivity map 440. For example, the service requester
application can parse a service provider’s name, rating, car, license plate number, service
location, and estimated time to arrival from text messages and populate the appropriate
user interface elements. While the service provider is en route and during the trip, the
network computer system can continue to send text messages to the service requester
device at critical points and periodically to update the limited connectivity map 440.
[0056] SERVICE REQUESTER DEVICE

[0057] FIG. 5 is a block diagram illustrating an example service requester device
executing a designated service requester application for an on-demand service, as
described herein. In many implementations, the service requester device 500 can
comprise a mobile computing device, such as a smartphone, tablet computer, laptop
computer, VR or AR headset device, and the like. As such, the service requester device
500 can include typical telephony features such as a microphone 545, a camera 550, and a
communication interface 510 to communicate with external entities using any number of
wireless communication protocols. In certain aspects, the service requester device 500
can store a designated application (e.g., a service requester app 532) in a local memory
530. In many aspects, the service requester device 500 further store information
corresponding to a contacts list 534, and calendar appointments 536 in the local memory
530. In variations, the memory 530 can store additional applications executable by one or
more processors 540 of the service requester device 500, enabling access and interaction
with one or more host servers over one or more networks 580.

[0058] In response to a user input 518, the service requester app 532 can be executed by a
processor 540, which can cause an app interface to be generated on a display screen 520
of the service requester device 500. The app interface can enable the user to, for example,
check current price levels and availability for the service arrangement service. In various
implementations, the app interface can further enable the user to select from multiple ride
service types, such as a carpooling service type, a regular ride-sharing service type, a
professional ride service type, a van network-based service type, a luxurious ride service

type, and the like.
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[0059] The user can generate a service request 567 via user inputs 518 provided on the
app interface. For example, the user can select a service location, view the various service
types and estimated pricing, and select a particular service for service to an inputted
destination. In many examples, the user can input the destination prior to service. In
addition, the service requester app 532 can generate a service request 567 when executed
assuming that certain conditions are satisfied (i.e., the network computer system 590
determines that the service requester is likely to request a service). As provided herein,
the service requester application 532 can further enable a communication link with a
network computer system 590 over the network 580, such as the network computer
system 100 as shown and described with respect to FIG. 1. Furthermore, as discussed
herein, the service requester application 532 can display service provider info 542 on the
app interface, including service provider info 542 for a likely service provider, a selected
service provider, or a matching screen while the network computer system 590 attempts
to select an optimal service provider.

[0060] The processor 540 can transmit the service requests 567 via a communications
interface 510 to the backend network computer system 590 over a network 580 using
cellular or Wi-Fi data 544. In response, the service requester device 500 can receive a
confirmation from the network computer system 590 indicating the selected service
provider and vehicle that will service the service request 567 and rendezvous with the
user at the service location. In various examples, the service requester device 500 can
further include a GPS module 560, which can provide location data 562 indicating the
current location of the requesting user to the network computer system 590 to, for
example, establish the service location and/or select an optimal service provider to fulfil
the service request 567.

[0061] In some examples, the communications interface 510 can transmit the service
request 567, location data 562, and other information through short message service
(SMS) texts. Similarly, communications interface 510 can receive information from the
backend network computer system 590 over text messages as described with respect to
FIGS. 1-4.

[0062] In alternative aspects, hard-wired circuitry may be used in place of or in
combination with software instructions to implement aspects described herein. Thus,
aspects described are not limited to any specific combination of hardware circuitry and

software.
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[0063] HARDWARE DIAGRAM

[0064] FIG. 6 is a block diagram that illustrates a computer system upon which examples
described herein may be implemented. A computer system 600 can be implemented on,
for example, a server or combination of servers. For example, the computer system 600
may be implemented as part of a network service for providing services. In the context of
FIG. 1, the network computer system 600 may be implemented using a computer system
600 such as described by FIG. 6. The network computer system 100 may also be
implemented using a combination of multiple computer systems as described in
connection with FIG. 6.

[0065] In one implementation, the computer system 600 includes processing resources
610, a main memory 620, a read-only memory (ROM) 630, a storage device 640, and a
communication interface 650. The computer system 600 includes at least one processor
610 for processing information stored in the main memory 620, such as provided by a
random access memory (RAM) or other dynamic storage device, for storing information
and instructions which are executable by the processor 610. The main memory 620 also
may be used for storing temporary variables or other intermediate information during
execution of instructions to be executed by the processor 610. The computer system 600
may also include the ROM 630 or other static storage device for storing static information
and instructions for the processor 610. A storage device 640, such as a magnetic disk or
optical disk, is provided for storing information and instructions.

[0066] The communication interface 650 enables the computer system 600 to
communicate with one or more networks 680 (e.g., cellular network) through use of the
network link (wireless or wired). Using the network link, the computer system 600 can
communicate with one or more computing devices, one or more servers, and/or one or
more self-driving vehicles. In accordance with examples, the computer system 600
receives service requests 682 from mobile computing devices of individual users. The
executable instructions stored in the memory 630 can include limited network instructions
624, which the processor 610 executes to determine whether to send service requests
through regular data channels or SMS text messages and whether to display limited
network interfaces within the service requester application.

[0067] By way of example, the instructions and data stored in the memory 620 can be
executed by the processor 610 to implement an example network computer system 100 of

FIG. 1. In performing the operations, the processor 610 can receive service requests 682
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and service provider locations 684, and submit service invitations 652 to facilitate the
servicing of the requests 682.

[0068] The processor 610 is configured with software and/or other logic to perform one
or more processes, steps and other functions described with implementations, such as
described by FIGS. 1-4, and elsewhere in the present application.

[0069] Examples described herein are related to the use of the computer system 600 for
implementing the techniques described herein. According to one example, those
techniques are performed by the computer system 600 in response to the processor 610
executing one or more sequences of one or more instructions contained in the main
memory 620. Such instructions may be read into the main memory 620 from another
machine-readable medium, such as the storage device 640. Execution of the sequences of
instructions contained in the main memory 620 causes the processor 610 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
combination of hardware circuitry and software.

[0070] 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 accompanying
drawings, it is to be understood that the concepts are not limited to those precise
examples. As such, many modifications 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.
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WHAT IS CLAIMED IS:

1. A method for controlling a data transmission for a network-based service, the
method being performed by one or more processors and comprising:

detecting that a computing device of a requester has insufficient network
connectivity to transmit a data message from a requester application executing on the
computing device to a server using a data communications channel;

detecting, through a user interface of the requester application, user input
corresponding to a request for service and a set of location coordinates for the service;

using the requester application to encode the request for service and the location
coordinates into a format suitable for an alternate communications channel; and

transmitting data corresponding to the request for service and the location

coordinates for the service to the server via the alternate communications channel.

2. The method of claim 1, further comprising:

receiving one or more messages associated with the service using the alternate
communications channel;

extracting, from the one or more messages, service details, including service
provider information and an estimated time to arrival for the service provider, into a
format compatible with an application programming interface of the requester
application; and

displaying the service provider information and the estimated time to arrival for

the service provider on the user interface of the requester application.

3. The method of claim 1, wherein the alternate communications channel uses the

short message service (SMS) protocol.

4. The method of claim 1, wherein the requester application operates in a limited
network connectivity mode in response to detecting that the computing device has
insufficient network connectivity, wherein in the limited network connectivity mode, the

requester application presents a user interface in a low fidelity format.

5. The method of claim 1, wherein the requester application operates in a limited

network connectivity mode in response to detecting that the computing device has
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insufficient network connectivity, wherein in the limited network connectivity mode, the
requester application caches map data on the computing device and displays map content

using the cached map data.

6. The method of claim 1, wherein the computing device transmits the request for
service to the server via the alternate communications channel in response to receiving

the user input on the requester application.

7. The method of claim 1, further comprising:

subsequent to transmitting the data corresponding to the request for service to the
server via the alternate communications channel, automatically receiving one or more
messages from the server over the alternate communications channel until an occurrence

of a specified event.

8. The method of claim 1, wherein the requester application launches an external
application to communicate over the alternate communications channel and populates a
message window in the external application with the data corresponding to the request for
service and the location coordinates for the service to send on behalf of the requester

application.

9. A computing device comprising:
one or more processors; and
one or more memory resources storing instructions that, when executed by the one
Or more processors, cause the one or more processors to:
detect that the computing device has insufficient network connectivity to
transmit a data message from a requester application executing on the computing
device to a server using a data communications channel;
detect, through a user interface of the requester application, user input
corresponding to a request for service and a set of location coordinates for the
service;
using the requester application to encode the request for service and the
location coordinates into a format suitable for an alternate communications

channel; and
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transmit data corresponding to the request for service and the location

coordinates for the service to the server via the alternate communications channel.

10. The computing device of claim 9, further comprising instructions for:

receiving one or more messages associated with the service using the alternate
communications channel;

extracting, from the one or more messages, service details, including service
provider information and an estimated time to arrival for the service provider, into a
format compatible with an application programming interface of the requester
application; and

displaying the service provider information and the estimated time to arrival for

the service provider on the user interface of the requester application.

11. The computing device of claim 9, wherein the alternate communications channel

uses the short message service (SMS) protocol.

12. The computing device of claim 9, wherein the requester application operates in a
limited network connectivity mode in response to detecting that the computing device has
insufficient network connectivity, wherein in the limited network connectivity mode, the

requester application presents a user interface in a low fidelity format.

13. The computing device of claim 9, wherein the requester application operates in a
limited network connectivity mode in response to detecting that the computing device has
insufficient network connectivity, wherein in the limited network connectivity mode, the
requester application caches map data on the computing device and displays map content

using the cached map data.

14. The computing device of claim 9, wherein the computing device transmits the
request for service to the server via the alternate communications channel in response to

receiving the user input on the requester application.

15. The computing device of claim 9, further comprising instructions for:
subsequent to transmitting the data corresponding to the request for service to the

server via the alternate communications channel, automatically receiving one or more
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messages from the server over the alternate communications channel until an occurrence

of a specified event.

16. The computing device of claim 9, wherein the requester application launches an
external application to communicate over the alternate communications channel and
populates a message window in the external application with the data corresponding to
the request for service and the location coordinates for the service to send on behalf of the

requester application.

17. A non-transitory computer readable medium storing instructions that, when
executed by one or more processors, cause the one or more processors to:

detect that a computing device of a requester has insufficient network connectivity
to transmit a data message from a requester application executing on the computing
device to a server using a data communications channel;

detect, through a user interface of the requester application, user input
corresponding to a request for service and a set of location coordinates for the service;

using the requester application to encode the request for service and the location
coordinates into a format suitable for an alternate communications channel; and

transmit data corresponding to the request for service and the location coordinates

for the service to the server via the alternate communications channel.

18. The non-transitory computer readable medium of claim 17, further comprising
instructions that, when executed, cause the one or more processors to:

receive one or more messages associated with the service using the alternate
communications channel;

extract, from the one or more messages, service details, including service provider
information and an estimated time to arrival for the service provider, into a format
compatible with an application programming interface of the requester application; and

display the service provider information and the estimated time to arrival for the

service provider on the user interface of the requester application.

19. The non-transitory computer readable medium of claim 17, wherein the alternate

communications channel uses the short message service (SMS) protocol.
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20. The non-transitory computer readable medium of claim 17, wherein the requester
application operates in a limited network connectivity mode in response to detecting that
the computing device has insufficient network connectivity, wherein in the limited
network connectivity mode, the requester application presents a user interface in a low

fidelity format.
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