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CROSS REFERENCE OF RELATED APPLICATION

[0001] The present application claims the benefit of and priority to U.S. Patent Application

No. 14/871 , 15, filed September 30, 2015 and U.S. Provisional Application No. 62/ 69,351,

filed June 1, 2015, the entire contents of both applications which are incorporated herein by

reference for all purposes.

BACKGROUND

[0002] A user can set a reminder on a device by opening a specific reminder application, e.g., a

calendar application, and typing text. Such a reminder wi l provide a notification with the

user-provided text when a specified time is reached. Such reminders are certainly useful, but are

limited to the reminder application providing the user's text at a certain time.

[0003] Users can also set reminders on mobile devices to provide a notification when the

mobile device is close to a particular destination. For example, a user can set a reminder to pick

up an item when the user is close to a particular store. In a reminder application on the mobile

device, the user can write a note that reminds the user of needing the item, where the note is

provided to the user as the notification. However, notes have limited functionality and use.

BRIEF SUMMARY

[0004] Embodiments are directed to systems, methods, and apparatuses for creating and

providing a reminder that involves an activity state of an application on a device. An activity

state can correspond to a particular view within an application, e.g., a display window that was

reached after several inputs from a user. A user can provide a specification of an activity state in

a variety of ways, e.g., providing a reminder command while the application is executing in the

foreground with the desired activity state. As another example, a user can provide voice

commands that specify the activity state. A user can further provide one or more trigger criteria.

Once the reminder is triggered, the specified activity state can be provided to the user.



[0005] Other embodiments are directed to systems, portable consumer devices, and computer

readable media associated with methods described herein.

[0006] A better understanding of the nature and advantages of embodiments of the present

invention may be gamed with reference to the following detailed description and the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a flowchart illustrating a method for providing a reminder to a user of a

computing device according to embodiments of the present invention.

[0008] FIG. 2 shows a block diagram of a user interacting with a device to create a reminder

and the providing of a desired activity state for the reminder according to embodiments of the

present invention.

[0009] FIGS. 3A and 3B are diagrams illustrating generation of a reminder from a share object

of a given display of an executing map application according to embodiments.

[0010] FIG. 4 is a flowchart illustrating a method for creating a reminder using a current

activity state of an executing application according to embodiments of the present invention.

[0011] FIG. 5 shows a block diagram of a user interacting with a device to create a reminder

using a current state of an executing application according to embodiments of the present

invention.

[0012] FIG. 6 shows a block diagram of a user interacting with a device to create a reminder

us g voice commands and properties from an application according to embodiments of the

present invention.

[0013] FIG. 7 shows a block diagram of a user interacting with a device to create a reminder

using voice commands and properties from a mapping index accordmg to embodiments of the

present invention.

[0014] FIG. 8 is a block diagram of an example device.



DETAILED DESCRIPTION

[0015] Embodiments are directed to systems, methods, and apparatuses for creating and

providing a reminder that involves an activity state of an application on a device. The use of an

activity state can allo a triggering of a reminder to launch an application with a particular view,

such as having a particular document opened, potentially even to a particular part of the

document.

[0016] Some embodiments can allow a user to establish a reminder from an application that

the user is currently using in the foreground. For example, a user could establish a reminder that

provides a particular document, website, or functionality to a user when the reminder is

triggered. Triggers for the reminders can include, for example, a geographical location, time,

and other criteria. Such reminders can be generated when a user is at the particular part of an

application (e.g., viewing a particular document, at a listing in an application that provides

reviews, or at a particular website). For example, a share object (or a more specific reminder

object) may be displayed on a screen for the current activity state, and the object may be

activated to start a process for creating the reminder using the current activity state. In other

examples, a user can specific an activity state of an application using voice commands, and the

specified activity state need not be currently active at the time of creating the reminder.

[0017] An activity state may be defined to bring up a particular view within a particular

application. This may be done by defining the activity state using one or more properties, e.g.,

that are identifiable by the application. In this manner, the application can parse the activity

definition to determine the desired activity state. Such an activity state definition can encapsulate

the state of a user activity in an application in a way tha allows the same activity to be recalled

when a reminder is triggered. Activity states can include actions such as editing a document,

viewing a web page, or watching a video.

L REMINDERS WITH ACTIVITY STATES

[0018] An activity state of an application can be used to make a reminder that is more

convenient. In this manner, the reminder no only reminds the user of a task (which could be

done with just text identifying an application), but can also launch the application in the specific

state that the user needs to perform the task. Thus, the user does not need to open the



application, navigate to particular functionality (e.g., to a particular e-mail, document, or

response state). The device can automatically open the application at the desired screen

(example of an activity state), and the user can complete the task more efficiently.

A. Reminders

[0019] A reminder can allow a user to specify an action to be performed on a computing

device (e.g., a phone, tablet, laptop computer, or desktop computer) when one or more trigger

criteria are satisfied. Examples of trigger criteria can include a specified time, a specified

geographical location, and a particular operation on a computing device. When a trigger

criterion includes a geographical location, the trigger criterion can be satisfied when the

computing device is witlnn a specified distance of the geographical location.

[0020] An example of an action can be providing a particular notification to a user. Typically,

a user would open a reminder application and type a subject and then any notes of the reminder,

either of which could be provided in the notification. The notification can serve to remind the

user of a task that needed to be done. The notification can be provided to the user at a specified

time according to the one or more trigger criteria, which may be at a time that is convenient for

the user to perform the task. But, such notes are limited.

[0021] An action can be to launch an application. For example, a music application can

automatically launch when a device connects with a car. Applications can also be launched at

specific times, e.g., as background processes to be performed on a computer. Or, such

background processes could be run in response to other triggers, e.g., in response to a connection

or specific communication with another device. But, such launches of applications are not

reminders and do not serve a reminder function.

[0022] A reminder application can display a list of reminders at a particular screen within the

reminder application. Each reminder in the list can be referred to as a reminder entry. The

reminder application can store these reminder entries and monitor the trigger criteria to

determine when to perform any action associated with the reminder. The list can show the

subject of the reminders, and selecting a reminder can provide any notes, which may be provided

to the user when the reminder is triggered. In embodiments of the present invention, a reminder

entry can include an activity state of an application, such that the action is to launch an



application in the particular activity state as a reminder, e.g., for the user to perform a particular

task.

B. Activity States

[0023] An activity state can correspond to a particular view that is currently or can he

presented to a user. For example, the state can correspond to a particular navigation screen that a

user has reached after selecting one or more options with the application. A mail application can

have a reply e-mail open for replying to a particular e-mail, and such would be a particular

activity state of the mail application. Such an activity state can be defined by one or more

properties, e.g., the identification of the e-mail to reply and a reply action. Thus, the one or more

properties can specify an item and an action to be performed on the item. Further properties can

specify a particular location in an item, e.g., a particular location within a file.

[0024] Other properties can include the identification of one or more windows that are open

for an application, e.g., on computing devices that can show more than one window at a time.

As other examples, the properties can be a sequence of buttons (or other user interface elements)

that a user has selected to reach a particular activity state.

[0025] The properties can provide an activity definition, where the activity definition is

operable to allow the application to provide the activity state to a user. The activity definition

may include further information that an application may require for another process to invoke the

application. For example, the activity definition may include specific application protocol

interface (API) commands. An API command could be specific to a particular application,

where the one or more properties are used to generate the API command.

C. Method

[0026] FIG. 1 is a flowchart illustrating a method 00 for providing a reminder to a user of a

computing device according to embodiments of the present invention. Method 00 can be

performed by a computing device, such as a phone, tablet, laptop computer, or a desktop

computer. In various embodiments, method 00 can be performed using voice commands, a

touchscreen, keyboard, or a pointing device.



[0027] At block 0, request commands can be received from the user to create a first

reminder entry. The request commands can be provided in a variety of ways, and different

request commands can be provided in different ways. For example, one request command can

be provided via a touchscreen, and another request command can be provided as a voice

command.

[0028] The request commands can include a reminder command for invoking a reminder

application to execute on the computing device. The reminder application can be any routine(s)

that can be used to create a reminder. The request commands can further include one or more

trigger criteria for providing the reminder to the user. As mentioned above, examples of trigger

criteria are a particulate date/time and a particular location.

[0029] The request commands can also provide a specification of a first activity state of a first

application to execute on the computing device as part of the reminder. The specification can be

provided in a variety of ways. For example, providing the reminder command while the first

application is in the first activity state can function to provide the specification. As another

example, a user can provide one or more voice commands that, e.g., include one or more

properties of the first activity state, include tag information (e.g., activity tags) for accessing a

mapping index that maps the tag information to one or more properties of the first activity state,

or can be used to activate IJI elements such that the first application enters the first activity state,

from which the one or more properties can be obtained. The reminder command, a trigger

criterion, and the specification of the first activity state can each be provided as a separate

request command.

[0030] At block 20, the specification can be used to obtain a first set of one or more

properties corresponding to the first activity state. Example of properties include: a name of a

current screen in the application, a node of the screen in a hierarchy, any terms input by a user, a

list of objects selected by the user to reach the current state, and the like. The first set of

properties may be obtained from a variety of places. As mentioned above, the first set of

properties may be obtained from the user in the request commands. The first set of properties

can be obtained by querying the first application, e.g., when the first application is currently

providing the first activity state. The first set of properties can be obtained by using the



specification from the user to query a mapping index, e.g., that maps voice commands to the one

or more properties of an activity state.

[0031 At block 30, a first activity definition corresponding to the first activity state is created

using the first set of properties. The first activity definition can be operable to allow the first

application to provide the first activity state to a user. The first activity definition can used by

the reminder application or a system routine to invoke the first application to launch in the first

activity state.

[0032] In some embodiments, the first activity definition can include a URL, e.g.,

corresponding to a particular page of a website, potentially including any user provided

information as arguments. Thus, the first application may be a network browsing application.

The request commands can be provided while the user is using a second application, which may

correspond to the website. The second application can provide the URL in response to a request

of a current state from the reminder application. The providing of the URL may be done, if the

second application does not allow the functionality of being invoked directly, or potentially the

URL may be provided in addition (e.g., in case the reminder is launched on a different device

that does not include the second application). Then, the URL can be used to launch the network

browsing application when the reminder is triggered.

[0033] At block 140, the first reminder entry is generated. The first reminder entry can include

the first activity definition and the one or more trigger criteria. The reminder application can

monitor sensors (e.g., a location sensor or a clock) to determine when the one or more trigger

criteria are satisfied. For example, the reminder application can check whether any reminder

entries are triggered for a given time.

ΘΘ34] The first reminder entry can be provided in a list of reminders, which may be accessed

in the reminder application. When a user accesses the first reminder entry, the first activity

definition can be provided to the user, e.g., as a link such that the first activity state can be

provided to the user at that time. The text of the link may be a shorted form of the activity

definition, e.g., a form that can be readable by a person.

[0035] At block 50, the computing device can detecting that the one or more trigger criteria

are satisfied. The detection can involve various routines and components of the computing



device. For example, the computing device can monitor one or more sensors of the computing

device. Such sensors can include a clock, a location sensor (e.g., GPS), and motion sensors, such

as an accelerometer, a gyrometer, a compass or other sensors.

[0036] At block 60, the first application can be launched responsive to the detection that the

one or more trigger criteria are satisfied. The first application can be launched immediately after

detecting the one or more trigger criteria are satisfied, or launched at a later time. For example,

a user can be provide an option to launch, e.g., by selecting an OK or confirm U element. Thus,

a user can be provided with a notification of whether the uses wishes to proceed with launching

the first activity state. The first application can be launched further responsive to an affirmative

user response. Such launching is still responsive to the detection, but not necessarily immediate.

[0037] At block 170, the first activity definition in the first reminder entry is used to provide

the first activity state of the first application to the user. For example, the first activity definition

can be provided to a system routine (e.g., a launcher application) that launches the first

application and provides all or some of the first activity definition to the first application. As

another example, a system routine can provide parts of the first activity definition in a particular

sequence, with each part causing the first application to move to a new state, with the final state

corresponding to the first activity state.

[0038] A similar procedure can be repeated for a second application. For example, a second

reminder entry can include a second activity definition corresponding to a second activity state of

a second application. A second request can be received from the user, and the second reminder

entry can be created via any of ways described herein.

D. System

[0039] FIG. 2 shows a block diagram 200 of a user 210 interacting with a device 220 to create

a reminder and the providing of a desired activity state for the reminder according to

embodiments of the present invention. In FIG. 2, device 220 includes a first application 230 that

has a first activity state 235. In some embodiments, first application 230 can provide first activity

state 235 to user 2 0 in response to the user 210 interacting with first application 230. For

example, a user might select a particular view of a map application or open a particular e-mail of

a mail application, both examples of a first application. First application 230 would have many



other activity states (not shown). First activity state 235 can be provided to user 2 0 before the

creation of any reminder, e.g., to allow user 2 0 to specify first activity state 235 for the

reminder.

[0040] Reminder application 240 can create reminders based on requests from user 210. After

creation of a reminder, reminder application 240 can store the reminders as reminder entries 244.

The reminder entry can include any text received from the user (e.g., a title of the reminder and

any notes to be provided in a notification), one or more trigger criteria, and a specification of the

first activity state. Reminder application 240 can include a trigger module 242 for determining

when the one or more trigger criteria are satisfied. As an example, sensors 250 can provide

information (e.g., time, location, etc.) to trigger module 242 to determine when the one or more

trigger criteria are satisfied. Trigger module 242 can send a command to reminder application or

a system routine (e.g., a launcher application) to launch first activity state 235 of first application

230 as part of providing the reminder to user 210.

[0041] At 201, user 210 sends a reminder request to device 220. The reminder request can

include one or more request commands (e.g., as received in block 110 of FIG. 1). Reminder

request can be sent at various times, e.g., when first activity state 235 is displayed to a user. As

another example, reminder request 20 can be received as voice commands that specify first

activity state 235.

[0042] At 202, reminder application 240 can create a first activity definition that corresponds

to first activity state 2 5. The first activity definition can be stored in a first reminder entry in

reminder entries 244 (e.g., in a table). The definition may be formed from one or more

properties of first activity state 235. The one or more properties can be determined in various

ways. For example, voice commands of reminder request 201 can include the one or more

properties in a specification of the first activity state 235. Reminder application 240 could query

first application 230 to obtain the one or more properties, e.g., when first activity state 235 is

being displayed to user 2 0 . Further, reminder application 240 could query a mapping inde in

device 220 or on another device (e.g., a server) using the specification received from the user.

The index can store information to create definitions based on particular specifications. For

example, the index can store a mapping between voice commands and a particular activity

definition.



[0043] At 203, i response to the one or more trigger criteria being satisfied, reminder

application 240 can send a launch command to first application 230 to launch first activity state

235. The launch command can be sent directly or indirectly to first application 230, e.g.,

reminder application 240 can provide the activity definition to a launching application that can

launch first application 230. For example, trigger module 242 can determine that the one or more

trigger criteria are satisfied. The first reminder entry can be retrieved, and the first activity

definition can be used to send the launch command to first application 230.

[0044] At 204, first activity state 235 can be sent in a reminder display to user 210. Such a

display can be a screen showing first activity state 235, potentially with a reminder note (e.g.,

"send reply e-mail" or "plan waking tour of San Francisco").

[0045] The activity definition can include URL that corresponds to first activity state 235.

First application 230 can define a specific URL so that a corresponding part of a website can be

accessed. In this manner, functionality can be obtained in situations where first application 230

does not have an API for launching a particular state. A URL can also be useful when the

reminder is viewed on a different device, and the other device does not have first application 230

installed, but a provider of first application 230 maintains a website with similar functionality.

The URL of the activity definition would correspond to the desired functionality of the website.

[0046] Some client applications can allow the reminder application to retrieve title information

from a current activity state. Thus, if a client application opts in, the application can provide

convenient titles and any other items that can show up in these reminders. Further, the

application can use currently selected text to define an activity state, and such selected tex can

show up in a reminder (e.g., as a note), or be highlighted when the activity state launched as part

of a reminder.

Π . CREATING REMINDERS FROM WITHIN A SPECIFIC APPLICATION

[0047] A user can be in the middle of an activity when the user desires to create a reminder.

For example, the user can be browsing a website or checking their e-mail, which prompts them

to create a reminder. Therefore, exemplary embodiments allow a user to create a reminder

according to the user activity.



4. Touch Screen Example

[0048] A reminder can be created by using a share function of the device. For example, if a

user is browsing a webpage on their internet browser and would like to create a reminder based

on the webpage, the user can select a share function of their internet browser to generate a

reminder. Other examples include a user interacting with a map application or a messaging

application. In some embodiments, a share object can be used to access a share menu that has an

option of selecting to create a reminder using the current state of the application. Generation of a

reminder using a share menu is described in more detail with respect to FIGS. 3A and 3B. In

other embodiments, a reminder object with just reminder functionality can be used instead of a

share function.

[0049] FIGS. 3A and 3B are diagrams illustrating generation of a reminder from a share object

of a given display of an executing map application according to embodiments. FIG. 3A shows a

display screen 300 of a user device. The device is currently displaying a map view 305 of a map

application. When a user desires to create a reminder based on the location currently being

viewed by the user, the user can select a share icon 310 (or other share object or a reminder

object). Although share icon 310 may be used to provide multiple options for sharing an activity

state, some embodiments may use a reminder object (a specific type of share object) on a screen

provided with the current activity state, where the reminder object is used to only create a

reminder. An icon is an example of a user interface element, of which other examples are

buttons, tabs, and the like.

[0050] As shown in FIG. 3B, a share menu 320 appears after selecting share icon 3 0 and

provides the user with an option to create a reminder. The user can create a reminder from share

menu 320 by selecting a reminder icon 325. A reminder can then be generated that corresponds

to the location being viewed by the user, potentially with any current settings in the views, e.g.,

any pins. Other options are available, e.g., to send a link of the map activity state to another

person, e.g., via message or ma Therefore, a reminder can be created while a user is viewing a

screen of an application. Selecting reminder icon 325 can activate a reminder application for

generating the reminder.



[0051] Once the reminder application is activated for the map application, a user can provide

one or more trigger criteria, e.g., date/time or location. For example, a user might want to be

reminded of a particular location of a new city that the user is going to visit, where the reminder

can be provided when the user arrives in the city. A user can also provide text, such as notes and

a title. Such information can be provided via any input device, e.g., a touchscreen or a pointing

device (e.g., a mouse, along with a keyboard, or by voice commands).

[0052] As other example, a reminder can be created for an e-mail application. For instance, a

user can review an e-mail, for example, on the user's laptop, when the used desires to create a

reminder. A reminder can be generated using an activity state of the e-mail application that is

currently being viewed by the user. Once the reminder entry is created, the user can view the

reminder entry in a list, where the reminder entry can be displayed with an e-mail application

icon to indicate to the user that the reminder is directed to an e-mail application. Such icons can

be used for other applications. The reminder entry can include a link to the activity state

definition, thereby allowing a user to activate that state at some time before the trigger occurs by

selecting the link.

[0053] As another example, a reminder can be generated while browsing a webpage. A user

can be browsing a website on their Internet browser when the user desires to create a reminder.

A reminder can be generated according to the webpage being used by the user. For example, a

reminder can be created to include a URL to the webpage that was being viewed by the user.

Therefore, when the user views the reminder entry, a URL to the corresponding webpage can be

shown in the reminder entry. Although an e-mail application and an Internet browser are

described above, these are merely examples, and various types of activity states can be used to

create a reminder. For example, various types of links can be used to direct the user to an

application or website.

B. Method

[0054] FIG. 4 is a flowchart illustrating a method 400 for creating a reminder using a current

activity state of an executing application according to embodiments of the present invention. As

with other methods described herein, method 400 can be performed by a computing device.

1



[0055] At block 4 0, a first activity state of a first application is provided to a user as part of

the user using the first application on the computing device. The first activity state can

correspond to any view that a user reaches after interacting with the first application. For

example, a user might have selected various UI elements to reach a particular document or other

type of file, information about a particular business (e.g., in a reviewer application), particular

communications with a particular person in a messaging application, and so on.

[0056] At block 420, a first request to create a first reminder entiy for the first activity state is

received while the user is in the first activity state. For example, a share object on a display

screen can be selected by a user. The first request can invoke a reminder application to execute

on the computing device. The reminder application can be used to create a first reminder entry

corresponding to the first activity state.

[0057] At block 430, a query can be sent to the first application to obtain a first set of

properties while the first application is in the first activity state. The first application can receive

the query and determine the current activitj' state, which may be tracked by the first application.

The first application can check any settings or other values used to provide the particular view

and determine whether the user has added any information to the activity state (e.g., any text).

[0058] In some embodiments, the first application can provide a title, other information, and

one or more properties of the current activity state because the first application knows the current

state provided to the user. If the first application does not support internal activity states, the first

application can provide a URL instead, which can be used by a network browsing application to

reach functionality on a website that corresponds to the first activity state. For example, an

application can provide an entry ID for a particular business being viewed, where the entry ID is

included in the URL according to a format that the corresponding website can understand.

[0059] At block 440, the first set of properties can be used to create a first activity definition

corresponding to the first activity state. The first activity definition can be operable to allow the

first application to provide the first activity state to a user. Block 440 can be implemented in a

similar manner as block 130 of FIG. 1 .



[0060] At block 450, one or more trigger criteria are received for providing the reminder to the

user. A examples, the one or more trigger criteria can be received by a graphical user interface

(GUI) or via voice commands. Examples of trigger criteria are described herein.

[0061] At block 460, the first reminder entry is created and can include the first activity

definition and the one or more trigger criteria. Block 460 can be implemented in a similar

manner as block 40 of FIG. 1.

[0062] At block 470, the computing device can detecting that the one or more trigger criteria

are satisfied. Block 470 can be implemented in a similar manner as block 50 of FIG. 1.

[0063] At block 480, responsive to the detection, the first application can be launched to

provide the first activity state to the user. Block 470 can be implemented in a similar manner as

blocks 60 and 70 of FIG. 1. For example, the first activity definition in the first reminder entry

can be used to launch the first activity state.

C. System for Creation of Activity State and Triggering Reminder

[0064] FIG. 5 shows a block diagram 500 of a user 510 interacting with a device 520 to create

a reminder using a current state of an executing application according to embodiments of the

present invention. In FIG. 5, device 520 includes a first application 530 that has a first activity

state 535. In some embodiments, first application 530 can provide first activity state 535 to user

510 in response to the user 5 0 interacting with first application 530. For example, a user might

select a particular e-mail of an e-mail application. First application 530 would have many other

activity states (not shown), e.g., for other e-mails opened and other actions for an e-mail, e.g.,

forward instead of reply.

[0065] A reminder application 540 can create reminders based on requests from user 510,

store the reminders as reminder entries 544. Reminder application 540 can include a trigger

module 542 for determining when the one or more trigger criteria are satisfied. As an example,

sensors 550 can provide information (e.g., time, location, etc.) to trigger module 542 to

determine when the one or more trigger criteria are satisfied. Trigger module 542 can send a

command to launch first activity state 535 of first application 530 as part of providing the

reminder to user 510 .



[0066] At 501, first activity state 535 can be provided to user 10 before the creation of any

reminder, e.g., to allow user 510 to specify first activity state 535 for the reminder. The initial

display indicates that a later display can occur when the reminder is triggered. The initial display

of the first activity state can include an object for the user to select to invoke a reminder

application to create a reminder.

[0067] At 502, user 510 sends a reminder request to device 520. The reminder request can be

sent while first activity state 535 is provided to user 510. For example, a user can select a share

icon (e.g., 310 of FIG. 3) to provide the reminder request. First application 530 can be a currently

executing application that is providing information to a display of the device. First activity state

535 can be the front-most activity being provided to a user.

[0068] At 503, reminder application 540 can send a query to first application 530 about the

current state of the application. First application 530 can determine the current activity state as

first activity state 535. First application 530 can determine one or more properties for first

activity state 535. For example, any state variables that have been specified to result in first

activity state 535 can be obtained. An application may be configured to track such state

variables, or internally query certain routines to obtain such properties.

[0069] At 504, first application 530 can send the one or more properties to reminder

application. Communications between first application 530 and reminder application 540 can

occur via function calls that specify an application identifier and that are managed by system

routines. For example, operating system routines can route the function calls appropriately.

[0070] At 505, reminder application 540 can create a first activity definition that corresponds

to first activity state 53 and store the first activity definition in a first reminder entry in reminder

entries 544 (e.g., in a table). The first activity definition can be formed from one or more

properties of first activity state 535.

[0071] At 506, in response to the one or more trigger criteria being satisfied, reminder

application 540 can send a launch command to first application 530 to launch first activity state

535. For example, trigger module 542 can determine that the one or more trigger criteria are

satisfied. The first reminder entry can be retrieved, and the first activity definition can be used to

send the launch command to first application 530.



[0072] At 507, first activity state 535 can be sent in a reminder display to user 510. Such a

display can be a screen showing first activity state 535, potentially with a reminder note.

III. VOICE INTERFACE

[0073] In some embodiments, one or more of the request commands can be voice commands.

For example, a user can provide a reminder command in the form of "remind me to ... ." The

user can further provide one or more trigger criteria by voice commands. For example, a user can

say "at 3:00 PM tomorrow" or any other date/time, and/or a user can say "when I arrive home"

or any other location.

[0074] Further, a user can verbally provide a specification of a first activity state of a first

application to execute on the computing device as part of the reminder. The first application

could be currently executing and providing a user interface on a display screen of the device, but

not necessarily, e.g., the application may be running in the background or not running at all. If

the first application was currently providing the first activity state, the voice command to provide

a specification could be simpler, as the device already has information about the first activity

state.

[0075] By using voice commands, embodiments can restrict the use of activity states only to

reminders. This privacy restriction to reminders can be easier than embodiments using a

touchscreen interface, particularly when the touchscreen interface is utilized for other types of

sharing, besides reminders.

A. Foreground

[0076] An application is running in the foreground when the application is providing a user

interface, e.g., by displaying a window to a user. When application is running in the foreground,

the user might be able to use the semantic term "this" in a request command to refer to the

current activity state. For example, the user can refer to a reminder for "this email," "this

document," "this map view," and any other current activity state.

[0077] With the current activity state being identified, a user can also provide a particular

action besides simply "remind me." Thus, a user could request for the current activity state to be

provided when one or more trigger criteria are satisfied, but a user can also specify additional



information to tailor the activity state specifically to ho the activity state should be provided.

For example, a user could specify "remind me to reply to this email," where "to reply" can

further indicate that the activity state to be provided in a reminder is not just the particular email,

but a reply window for replying to the particular email. Thus, a user can add additional properties

to the current activity state (e.g., just viewing a particular e-mail) as part of providing the

specification for the first activity state to be provided for the reminder.

[0078] As for how to provide the activity state, a user could say "remind me about this email

and highlight the subject line." When the email is provided to the user, the subject line can be

highlighted as requested.

[0079] A user can also specify a title and/or notes, where the notes may be provided in a

notification when the reminder is triggered. For example, a user could say "remind me about this

email as I need to discuss with George." The email can be displayed, thereby providing the

proper context to the user, and a user could be provided a notification including the words "need

discuss with George." Thus, the more data that is provided, the more the reminder application

can configure the reminder for the user.

B. Background

[0080] An application does not need to be running in the foreground for a user to specify an

activity state of the application. Instead, a user can identify a particular application via a voice

command, and provide a specification of the activity state. In the foreground example, a user can

specify a reply window for a particular e-mail that is open. In a similar manner, a user can

provide sufficient description to identify the e-mail, such as "the e-mail from Susan Chase

received yesterday on my work e-mail account." As another example, one could specify "a map

view of San Francisco," potentially with a particular zoom setting, such as "a map view that just

San Francisco." The map application can determine a zoom level tha provides just the outer

boundary of San Francisco.

[0081] In some implementations, a user can prompt a device to begin a voice command

interface. The user can enter a reminder mode with keywords, e.g., with "remind me,"

"reminder," and the like. A voice command interface may require activation, e.g., by a certain

pattern of pushing a button or a certain gesture of moving the device. The information about the



application and any actions to get to the desired activity state can be stored for when the

reminder is triggered, so as to launch the application as the desired activity state.

[0082] Another example of information for a specification of an activity state can include: find

important e-mails (e.g., ones that are flagged), which can result in one reminder for many e-mails

or multiple reminders for each of the important e-mails. The user can be prompted for further

clarification, if needed, before creating the reminder. For example, if a user just provided a first

name Dave, the device can ask which Dave is meant. If multiple e-mails or other

communications satisfy the specification, then the device can request further information be

provided for the specification.

C. System where Properties determinedfrom Application

[0083] FIG. 6 shows a block diagram 600 of a user 6 0 interacting with a device 620 to create

a reminder using voice commands and properties from an application according to embodiments

of the present invention. In FIG. 6, device 620 includes a first application 630 that has a first

activity state 635. Aspects of other devices, e.g., of FIGS. 2 and 5 can be implemented for FIG.

6 . Although described with respect to voice commands, aspects can be used for implementations

not using voice commands.

[0084] A reminder application 640 can create reminders based on requests from user 610,

store the reminders as reminder entries 644, and include a trigger module 642 for determining

when the one or more trigger criteria are satisfied. As an example, sensors 650 can provide

information (e.g., time, location, etc.) to trigger module 642 to determine when the one or more

trigger criteria are satisfied. Trigger module 642 can send a command to launch first activity

state 635 of first application 630 as part of providing the reminder to user 610.

[0085] At 601, user 6 0 sends a reminder request as a voice command to device 620. For

example, user 610 can start a voice command mode, e.g., with a particular movement of device

620 or activation of a button on device 620. The user can then provide one or more keywords,

such as "remind me" or "reminder." First application 630 could be a currently executing

application that is providing information to a display of device 620 at a time of receiving

reminder request 60 , with first activity 6 5 being the front-most activity. In other

embodiments, the first application 630 may not be currently executing on device 620.



[0086] In some embodiments, the reminder request can include the specification corresponding

to first activity state 635. For example, a user can specify actions the user would take in order to

reach first activity state 635 with first application 630 executing in the foreground. Such user

actions can be used to query first application 630 or to manipulate first application 630 to reach

first activity state 635, where first application 630 could then be queried for its current activity

state.

[0087] At 602, reminder application 640 can send a query to first application 630. Reminder

application 640 can use the specification received from user 6 0 to formulate the query. The

query may be needed when the specification does not contain the precise commands to launch

first activity state 635 directly, although the specification can identify first activity state 635.

Such a query process can be used when the specific launch commands are desired for storing in

reminder entries 644. In other embodiments, the specification from the user may include one or

more properties for determining an activity definition for launching first activity state 635, or the

one or more properties may be equivalent to the words of the request commands.

[0088] At 603, first application 630 can determine one or more properties corresponding to

first activity state 635 and send the one or more properties to reminder application 640. As part

of the query, a routine on device 620 can provide commands corresponding to the specification

provided by the user, where the commands can update the state of first application 630. For

example, the voice interface can simulate activation of buttons on a screen of first application

630 to reach first activity state 635. First application 630 can then determine a current activity

state that results from the commands, which would correspond to first activity state 635.

[0089] At 604, reminder application 640 can create a first activity definition that corresponds

to first activity state 635 and store first activity definition in a first reminder entry in reminder

entries 644 (e.g., in a table). The definition is formed from one or more properties of first

activity state 635.

[0090] At 605, in response to the one or more trigger criteria being satisfied, reminder

application 640 can send a launch command to first application 630 to launch first activity state

63 . For example, trigger module 642 can determine that the one or more trigger criteria are

satisfied. The first reminder entry can be retrieved, and the first activity definition can be used to

send the launch command to first application 630.



[0091] At 606, first activity state 635 can be sent in a reminder display to user 610. Such a

display can be a screen showing first activity state 635, potentially with a reminder note.

/ . System where Properties determinedfrom Index

[0092] As mentioned above, the specification of an activity state by a user can be equivalent to

the one or properties of an activity state and to an activity definition. But, the voice commands

for specifying an activity state may differ from the one or more properties and the activity

definition. A user may not typically speak in the same manner that the properties and definition

need to be specified internally on a device. In such a situation, the specification may need to be

translated. Such a translation can be performed at least partially by the application whose activity

state is being determined. However, such a translation requirement of a client application can be

burdensome on a developer. Accordingly, in some embodiments, a mapping index can be created

that translates a specification to the one or properties for creating an activity definition.

[0093] The operating system of the device and/or a server in communication with the device

can know all the possible activity states of each of the applications. For example, the developer

can be required to provide architecture and/or API information before an application can be

made available on a site from which an application can be installed. Accordingly, a plurality of

applications at a store website can be indexed so that the translation (mapping) from voice

commands to activity states can be determined so as to identify properties for creating the

activity definition.

[0094] FIG. 7 shows a block diagram 700 of a user 7 0 interacting with a device 720 to create

a reminder using voice commands and properties from a mapping index according to

embodiments of the present invention. In FIG. 7, device 720 includes a first application 730 tha

has a first activity state 735. Aspects of other devices, e.g., of FIGS. 2, 5, and 6 can be

implemented for FIG. 7 . Although described with respect to voice commands, aspects can be

used for implementations not using voice commands.

[0095] A reminder application 740 can create reminders based on requests from user 710,

store the reminders as reminder entries 744, and include a trigger module 742 for determining

when the one or more trigger criteria are satisfied. As an example, sensors 750 can provide

information (e.g., time, location, etc.) to trigger module 742 to determine when the one or more



trigger criteria are satisfied. Trigger module 742 can send a command to launch first activity

state 735 of first application 730 as part of providing the reminder to user 710.

[0096] At 701 , user 710 sends a reminder request as a voice command to device 720. The

reminder request can include the specification corresponding to first activity state 735. As an

example, the user can specify activity tags that correspond to first activity state 635, e.g., for use

with a mapping index. Such a specification can be used to obtain one or more properties of a

particular activity state for creating an activity state.

[0097] At 702, reminder application 740 can send a query to a mapping index 760. Reminder

application 740 can use the specification received from user 710 to formulate the query. For

example, activity tags in the user specification can be used to generate the query. The query may

be needed when the specification does not contain the precise commands to launch first activity-

state 735 directly, although the specification can identify first activity state 735. Such a query

process can be used when the specific launch commands are desired for storing in reminder

entries 644.

[0098] At 703, mapping index 760 can map the specification (e.g., certain keywords/"activity

tags" in the voice commands) to one or more properties corresponding to first activity state 735

and send the one or more properties to reminder application 740. Mapping index 760 could be

on device 720 or on a server in communication with device 720. Mapping index 760 can be

generated by a server computer connected with a site that includes applications for installing on

devices.

[0099] Mapping index 760 can be implemented in a variety of ways, and multiple techniques

may be available to one device and be dependent, e.g., on the way the specification is

formulated. If the specificati on provide certain activity tags in a form that can be mapped

directly to one or more properties of the activity state, then a lookup in a table can be made with

the activity states. For example, each activity tag could be used separately to determine a

particular property or subset of the properties. In another embodiment, the activity tags can map

to an entire activity state, and the activity state can then be mapped to a set of one or more

properties. For example, an activity record can include the one or more properties as fields.

Thus, such a mapping would collectively use the activity tags. Sometimes a single voice

command could correspond to multiple properties of an activity state.

1



[0100] At 704, reminder application 740 can create a first activity definition that corresponds

to first activity state 735 and store first activity definition in a first reminder entry in reminder

entries 744 (e.g., in a table). The definition can be formed from one or more properties of first

activity state 735.

[0101] At 705, in response to the one or more trigger criteria being satisfied, reminder

application 740 can send a launch command to first application 730 to launch first activity state

735. For example, trigger module 742 can determine that the one or more trigger criteria are

satisfied. The first reminder entry can be retrieved, and the first activity definition can be used to

send the launch command to first application 730.

[0102] At 706, first activity state 735 can be sent in a reminder display to user 710. Such a

display can be a screen showing first activity state 735, potentially with a reminder note.

IV. ACTIVITY STATE OF AN APPLICATION

[0103] An application can have any number of activity states. The number of activity states

available for launching can depend how many states the developer of the application has allowed

access. Below are some examples of implementations using activity states. Further details about

activity states can be found in U.S. Provisional Patent Application 62/005,781, entitled "Activity

Continuation Between Electronic Devices," filed May 30, 2014; U.S. Patent Application No.

14/586,566, entitled "Activity Continuation Between Electronic Devices," filed December 30,

2014; and U.S. Patent Application No. 14/691,440, entitled "Activity Continuation Between

Electronic Devices," filed April 20, 2015, the disclosures of which are incorporated by reference

in their entirety.

A. Definition and Use of Activity State

[0104] An activity state can be defined as a stand-alone collective unit of information that can

be used by an application to provide a particular screen to which a user would otherwise have to

navigate. An activity state definition can be provided without any dependencies on any other

information, and thus an application (on a same or different device) can use the activity state

definition to provide the particular navigation screen without needing to obtain other

information.



[0105] An activity state class can represent an instance of a user activity. The activity state

class can encapsulate the state of the application in a way that can he continued in the application

at a later date as part of a reminder or on other devices, which may use a related application, e.g.,

a browser for accessing a related website.

[0106] To create an activity state, the originating application can create an activity state object

and call a function to send the activity state object to a reminder application for storing in a

reminder entry. An activity state object can include a title and state information, e.g.,

information that a user has selected or entered to reach a particular activity state. The state

information can be used to pass native data types or custom objects to the receiving device.

Examples of native data types are Array, Data, Date, Dictionary, Null, Number, Set, String,

unique user ID (UUID), and URL.

[0107] Once an instance of an activity state object becomes current within an application, the

operating system or reminder application can periodically invoke an update routine to give a

chance to update the activity state. The original application itself can update activity state

objects, e.g., as a user is interfacing with the application, so that an activity state is available

when a reminder is requested. For example, state information can be added by a function that

takes arguments and update the state information of the specified appli cation. Another function

can be used to delete state information, or a combined function can add and delete.

[0108] When the application launches upon activation of the reminder, an application delegate

can call a continue function and then obtain the activity state, e.g., as part of a command received

from the reminder application. The continue function can then retrieve the activity state to re

create the particular activity state that the user wanted to include in the reminder. In another

embodiment, the continue function can be called with an argument of the activity state, e.g.,

when the activity state has already been received from the reminder application. The user can

then immediately finish a task associated with the reminder.

B. Activity Type

[0109] In some embodiments, when an activity state is created, an activity type for the activity

can be specified. An activity type can be a unique string, e.g., in reverse DNS notation. Each

application that is capable of receiving an activity state can declare the activity types that it will



accept, e.g., like declaring the URL schemes the application supports. In some embodiments, for

non-document based applications, activity types can be listed under an activity types key at the

top level of an information property list.

[0110] For an application to support a given activity, there can be various requirements. For

example, the application can have an activity type entry for the activity type. The application can

also be required to have a developer certificate. If a reminder is to be viewed on another device,

both applications can be required to originate from the same developer with the same developer

team ID.

C. Receiving the Activities

[0111] When the application is launched as part of a reminder, an application delegate can

perform at least some of the processing of the incoming activity state. Assuming that activity

state definition is properly formed and retrieved, the operating system can call a continue

function for the application. The activity state instance can be analyzed at this point.

[0112] The activity state can be passed to a root view controller of the application's window

and return true, which can tell the operating system (OS) that the activity state has been handled

successfully. From this point on, the application can forward calls and restore the activity. To

call on the root view controller, a restore activity state function can be invoked. The OS can use

this method to tell a receiver to restore an instance of the activity state.

[0113] In some embodiments, to reach the desired activity state, the application can move

down a view controller hierarchy and pass the activity from the parent to child view controllers

until the process reaches the poin where the activity is consumed (e.g., all of the activity state

information has been used).

D. Use in Reminder

[0114] When the one or more trigger criteria are satisfied and once a reminder application

retrieves the activity definition, the OS can launch the corresponding application (i.e.,

corresponding to the activity definition). Once the application is launched, the OS can call on a

continue application function. At this point the application may not have received the activity

state instance. The OS can transfer data from the reminder application to the original application



(which could be on another device if the reminder acts on multiple devices); such data can

include any notes or information that might be displayed within the application.

[0115] It is possible that a new version of the application has been installed in between the

creation of the reminder and a trigger of the reminder. In some implementations, a version

number can be added to each reminder entry, and activity state definitions may only be accepted

with a same version number (or potentially earlier).

[0116] Some embodiments can avoid using platform specific values ike a content offset of a

scroll view, as it can be better to use relative landmarks. For example, if the user is viewing some

items in a table view, an application can pass the index path of the top most visible item in the

table view in the activity state object instead of passing the content offset or visible part of the

table view.

E. URLs

[0117] In some embodiments, a URL can be used in a definition for an activity state. This

may be useful when the reminder is viewed on a different device that was used to initially create

the reminder, where the other device may not have the application installed. Instead, the

reminder can provide a URL as the activity state definition. The other device can recognize a

L RL in the activity state definition and use the URL in a browser to go to a designated Web

page.

[0118] In some embodiments, the reminder entry can include both a URL and an application-

specific activity state (both of which are activity state definitions). The other device can use an

application ID to determine that a suitable application is not installed, and then use the URL

instead in combination with launching a browser. For example, a review application can also be

accessed on a website to see a particular business and corresponding reviews, e.g., if the review-

application is not installed.

[0119] Some applications could provide only URLs, and thus a reminder for such an

application can always launch a browser when the one or more trigger criteria is satisfied. The

application can identify information about a current state and then determine corresponding tags

for a URL to result in a same or similar location on a website corresponding to the view in the

application.



[0120] If the application is a browser, then an application-specific activity state could be a

URL. The reminder entry can include a title of the Web page. The domain name can be put in

the notes, so that the user can see what the reminder is about, since a URL may not be easily

recognizable. Further state information can include any text added by a user and where on the

website the user was at, e.g., including a scroll location. Thus, when a user looks at a list of

reminders, the title and a clean domain can be seen such that a user would not be confused by a

long URL.

[0121] Using a URL can add certain privacy protection, as then an application does not obtain

information about user interactions with the application. Thus, on activation of a share sheet

from a particular activity state of an application, the application does not obtain a full

application-specific activity state but only a URL. Other applications might not have an

associated website and thus a URL might not be appropriate, and an activity state might be

allowed.

[0122] URLs could include documents on a network, e.g., on the Internet. Some embodiments

can be limited to certain types of URLs, e.g., ones that use HTTP or HTTPS. In some

implementations, file links can be passed as a relative path and re-constructed to obtain a URL.

V. LAUNCHING ACTIVITY STATE RESPONSE T O TRIGGER

[0123] A reminder can be created with a particular icon (e.g., a share icon) when the

application is in the desired activity state. The title can be created from user input or information

obtained from the particular activity state (e.g., a particular email that is part of the activity state).

In an email example where the trigger is when the user gets home, the mail application can open.

As another example, a notification can be provided that provides a user an option to launch the

application in a particular activity state. In various embodiments, the notification can include the

title of the reminder and any notes.

[0124] Other examples of triggers can be the use of a particular applicati on. For example,

when a particular application is opened, it might trigger a particular document to open in that

application, and potentially open to a particular part of that document. For example, a user might

open a presentation application, triggering a particular presentation to be opened. Further, notes

provided by the user for a particular change might be provided at that time. Such a reminder



might be created by voice commands when the user is not editing the presentation document.

Thus, the reminder can be presented to the user at an opportune time, as opposed to sitting in a

separate notes file.

[0125] As another example, a reminder can be created for an application to check for

information that is not available yet. For example, a reminder might automatically bring up a

sports application for checking scores of a particular game that is to occur tomorrow. A

particular activity state for checking such scores can be known, e.g., from the user checking

scores of previous games.

[0126] In some embodiments, an activity state might not be reachable at the time the reminder

is triggered. For example, the activity state might be for current news stories, current posts, etc.

Accordingly, a user may not be able to reach a particular story in response to a reminder request

to read a particular stow/post. In some implementations, the activity of a particular story/post

might be saved directly to the story/'post, thereby preserving the ability to read the story/'post. .

[0127] Besides or in addition to a notification (e.g., asking the user whether to launch the

activity state of the reminder), a reminder can have other types of alerts. For example, an audio

alert can also be provided.

VI, EXAMPLE ACTIVITY STATES

[0128] Activity states can vary as much as different applications vary. For example, different

applications can have different number of properties for defining an activity state. For activity

states that involve a particular document (e.g., email or file), an activity state can include the

selection of text within the document. Further, the selected text can be provided in the notes of

the reminder.

[0129] For a map application, an activity state can include any features (properties) that are

used to reach the particular map view. For example, an activity state can include a location of the

center of the view, a zoom level, and an orientation (e.g., which direction is up on the screen).

Further properties could be any search terms entered by a user and any pms a user has dropped or

have resulted from a search.



[0130] Applications can determine the level of granularity to provide in an activity state. For

example, an application might only have a few levels in a hierarchical tree that specifies all the

properties of activity states, whereas another application might have five or more levels. Further,

applications may or may not allow additional user information that shows up on a screen to be

classified as a propertj' of the activity state. Thus, it can be up to an application to determine how-

to capture the activity state. Regardless, embodiments can determine the properties, even with a

mapping index, as long as the properties are published by the developer of the application.

VII. HA OFF

[0131 A user may have multiple devices and these devices can interact with each other.

Therefore, an exemplary embodiment can create a reminder to be shared between different

devices. Specifically, a reminder can be created at a first device, such as a mobile phone, and the

reminder can be triggered when the user operates another device, such as their laptop or a second

mobile phone.

[0132] As an example, a user can be reviewing e-mails on a mobile device. However, the user

would like to reply to an e-mail at a later time from their laptop. The user can create a reminder

on the mobile device (e.g., using techniques described herein). Once created, the reminder can be

sent to the laptop. A reminder application on the laptop can then determine whether the one or

more trigger criteria are satisfied.

[0133] For example, the user can create a reminder to "Reply to e-mail when I am on my

laptop." When the user operates the laptop, the reminder can be triggered, and the user can be

reminded to reply to the email. Operation of the laptop can be determined based on, for

example, a determination that the laptop has been connected to a network or a cloud, and the

reminder can be subsequently triggered. A mobile phone and laptop are described above,

however, various devices can be used to communicate a reminder.

[0134] Such reminder can also be sent to another person. Such reminders would not work if

the activity state involved a particular document on the sender's device. But, a more general

reminder could equally launch on the other person's device, as long as the other person's device

has a corresponding application. In the process, a device could also have a reminder application

that recognizes the URL and launches a network browsing application, e.g., if the other



application was not installed on the other person's device and the activity definition included a

URL.

VIII. EXAMPLE DEVICE

[0135] FIG. 8 is a block diagram of an example device 800, which may be a mobile device.

Device 800 generally includes computer-readable medium 802, a processing system 804, an

Input/Output (I/O) subsystem 806, wireless circuitry 808, and audio circuitry 8 0 including

speaker 850 and microphone 852. These components may be coupled by one or more

communication buses or signal lines 803. Device 800 can be any portable electronic device,

including a handheld computer, a tablet computer, a mobile phone, laptop computer, tablet

device, media player, personal digital assistant (PDA), a key fob, a car key, an access card, a

multi-function device, a mobile phone, a portable gaming device, a car display unit, or the like,

including a combination of two or more of these items.

[0136] It should be apparent that the architecture shown in FIG. 8 is only one example of an

architecture for device 800, and that device 800 can have more or fewer components than shown,

or a different configuration of components. The various components shown in FIG. 8 can be

implemented in hardware, software, or a combination of both hardware and software, including

one or more signal processing and/or application specific integrated circuits.

[0137] Wireless circuitry 808 is used to send and receive information over a wireless link or

network to one or more other devices' conventional circuitry such as an antenna system, an RF

transceiver, one or more amplifiers, a tuner, one or more oscillators, a digital signal processor, a

CODEC chipset, memory, etc. Wireless circuitry 808 can use various protocols, e.g., as

described herein.

[0138] Wireless circuitry 808 is coupled to processing system 804 via peripherals interface

816. Interface 816 can include conventional components for establishing and maintaining

communication between peripherals and processing system 804. Voice and data information

received by wireless circuitry 808 (e.g., in speech recognition or voice command applications) s

sent to one or more processors 818 via peripherals interface 8 6. One or more processors 8 8

are configurable to process various data formats for one or more application programs 834 stored

on medium 802.



[0139] Peripherals interface 8 6 couple the input and output peripherals of the device to

processor 818 and computer-readable medium 802. One or more processors 818 communicate

with computer-readable medium 802 via a controller 820. Computer-readable medium 802 can

be any device or medium that can store code and/or data for use by one or more processors 81 .

Medium 802 can include a memory hierarchy, including cache, ma memory and secondary

memory.

[0140] Device 800 also includes a power system 842 for powering the various hardware

components. Power system 842 can include a power management system, one or more power

sources (e.g., battery, alternating current (AC)), a recharging system, a power failure detection

circuit, a power converter or inverter, a power status indicator (e.g., a light emitting diode

(LED)) and any other components typically associated with the generation, management and

distribution of power in mobile devices.

[0141] In some embodiments, device 800 includes a camera 844. In some embodiments,

device 800 includes sensors 846. Sensors can include accelerometers, compass, gyrometer,

pressure sensors, audio sensors, light sensors, barometers, and the like. Sensors 846 can be used

to sense location aspects, such as auditory or light signatures of a location.

[0142] In some embodiments, device 800 can include a GPS receiver, sometimes referred to as

a GPS unit 848. A mobile device can use a satellite navigation system, such as the Global

Positioning System (GPS), to obtain position information, timing information, altitude, or other

navigation information. During operation, the GPS unit can receive signals from GPS satellites

orbiting the Earth. The GPS unit analyzes the signals to make a transit time and distance

estimation. The GPS uni can determine the current position (current location) of the mobile

device. Based on these estimations, the mobile device can determine a location fix, altitude,

and/or current speed. A location fix can be geographical coordinates such as latitudinal and

longitudinal information.

[0143] One or more processors 8 8 run various software components stored in medium 802 to

perform various functions for device 800. In some embodiments, the software components

include an operating system 822, a communication module (or set of instructions) 824, a location

module (or set of instructions) 826, a reminder module 828 (e.g., corresponding to reminder

applications described herein), and other applications (or set of instructions) 834.



[0144] Operating system 822 can be any suitable operating system, including iOS, Mac OS,

Darwin, RTXC, LINUX, UNIX, OS X, WINDOWS, or an embedded operating system such as

VxWorks. The operating system can include various procedures, a plurality of instructions,

software components and/or drivers for controlling and managing general system tasks (e.g.,

memory management, storage device control, power management, etc.) and facilitates

communication between various hardware and software components.

[0145] Communication module 824 facilitates communication with other devices over one or

more external ports 836 or via wireless circuitry 808 and includes various software components

for handling data received from wireless circuitry 808 and/or external port 836. External port

836 (e.g., USB, FireWire, Lightning connector, 60-pin connector, etc.) is adapted for coupling

directly to other devices or indirectly over a network (e.g., the Internet, wireless LAN, etc.).

[0146] Location/motion module 826 can assist in determining the current position (e.g.,

coordinates or other geographic location identifier) and motion of device 800. Modern

positioning systems include satellite based positioning systems, such as Global Positioning

System (GPS), cellular network positioning based on "cell IDs," and Wi-Fi positioning

technology based on a Wi-Fi networks. GPS also relies on the visibility of multiple satellites to

determine a position estimate, which may not be visible (or have weak signals) indoors or in

"urban canyons." In some embodiments, location/motion module 826 receives data from GPS

unit 848 and analyzes the signals to determine the current position of the mobile device. In some

embodiments, location/motion module 826 can determine a current location using Wi-Fi or

cellular location technology. For example, the location of the mobile device can be estimated

using knowledge of nearby cell sites and/or Wi-Fi access points with knowledge also of their

locations. Information identifying the Wi-Fi or cellular transmitter is received at wireless

circuitry 808 and s passed to locatiori/motion module 826. In some embodiments, the location

module receives the one or more transmitter IDs. In some embodiments, a sequence of

transmitter IDs can be compared with a reference database (e.g., Cell ID database, Wi-Fi

reference database) that maps or correlates the transmitter IDs to position coordinates of

corresponding transmitters, and computes estimated position coordinates for device 800 based on

the position coordinates of the corresponding transmitters. Regardless of the specific location

technology used, location/motion module 826 receives information from which a location fix can



be derived, interprets that information, and returns location information, such as geographic

coordinates, latitude/longitude, or other location fix data.

[0147] Application suggestion module 828 can include various sub-modules or systems, e.g.,

as described above in FIG. 7 . Application suggestion module 828 can perform all or part of

method 400.

[0148] The one or more applications 834 on the mobile device can include any applications

installed on the device 800, including without limitation, a browser, address book, contact list,

email, instant messaging, word processing, keyboard emulation, widgets, JAVA-enabled

applications, encryption, digital rights management, voice recognition, voice replication, a music

player (which plays back recorded music stored in one or more files, such as MP3 or AAC files),

etc.

[0149] There may be other modules or sets of instructions (not shown), such as a graphics

module, a time module, etc. For example, the graphics module can include various conventional

software components for rendering, animating and displaying graphical objects (including

without limitation text, web pages, icons, digital images, animations and the like) on a display

surface. In another example, a timer module can be a software timer. The timer module can also

be implemented in hardware. The time module can maintain various timers for any number of

events.

[0150] The I/O subsystem 806 can be coupled to a display system (not shown), which can be a

touch-sensitive display. The display displays visual output to the user in a GUI. The visual

output can include text, graphics, video, and any combination thereof. Some or all of the visual

output can correspond to user-interface objects. A display can use LED (light emitting diode),

LCD (liquid crystal display) technology, or LPD (light emitting polymer display) technology,

although other display technologies can be used in other embodiments.

[0151] In some embodiments, I/O subsystem 806 can include a display and user input devices

such as a keyboard, mouse, and/or track pad. In some embodiments, I/O subsystem 806 can

include a touch-sensitive display. A touch-sensitive display can also accept input from the user

based on haptic and/or tactile contact. In some embodiments, a touch-sensitive display forms a

touch-sensitive surface that accepts user input. The touch-sensitive display/surface (along with



any associated modules and/or sets of instructions in medium 802) detects contact (and any

movement or release of the contact) on the touch-sensitive display and converts the detected

contact into interaction with user-interface objects, such as one or more soft keys, that are

displayed on the touch screen when the contact occurs. In some embodiments, a point of contact

between the touch-sensitive display and the user corresponds to one or more digits of the user.

The user can make contact with the touch-sensitive display using any suitable object or

appendage, such as a stylus, pen, finger, and so forth. A touch-sensitive display surface can

detect contact and any movement or release thereof using any suitable touch sensitivity

technologies, including capacitive, resistive, infrared, and surface acoustic wave technologies, as

well as other proximity sensor arrays or other elements for determining one or more points of

contact with the touch-sensitive display.

[0152] Further, the I/O subsystem can be coupled to one or more other physical control

devices (not shown), such as pushbuttons, keys, switches, rocker buttons, dials, slider switches,

sticks, LEDs, etc., for controlling or performing various functions, such as power control,

speaker volume control, ring tone loudness, keyboard input, scrolling, hold, menu, screen lock,

clearing and ending communications and the like. In some embodiments, in addition to the

touch screen, device 800 can include a touchpad (not shown) for activating or deactivating

particular functions. In some embodiments, the touchpad is a touch-sensitive area of the device

that, unlike the touch screen, does not display visual output. The touchpad can be a touch-

sensitive surface that is separate from the touch-sensitive display or an extension of the touch-

sensitive surface formed by the touch-sensitive display.

[0153] In some embodiments, some or all of the operations described herein can be performed

using an application executing on the user's device. Circuits, logic modules, processors, and/or

other components may be configured to perform various operations described herein. Those

skilled in the art will appreciate that, depending on implementation, such configuration can be

accomplished through design, setup, interconnection, and/or programming of the particular

components and that, again depending on implementation, a configured component might or

might not be reconfigurable for a different operation. For example, a programmable processor

can be configured by providing suitable executable code; a dedicated logic circuit can be

configured by suitably connecting logic gates and other circuit elements; and so on.



[0154] Any of the software components or functions described in this application may be

implemented as software code to be executed by a processor using any suitable computer

language such as, for example, Java, C, C++, C#, Objective-C, Swift, or scripting language such

as Perl or Python using, for example, conventional or object-oriented techniques. The software

code may be stored as a plurality of instructions or commands on a computer readable medium

for storage and/or transmission. A suitable non-transitory computer readable medium can include

random access memory (RAM), a read only memory (ROM), a magnetic medium such as a hard-

drive or a floppy disk, or an optical medium such as a compact disk (CD) or DVD (digital

versatile disk), flash memory, and the like. The computer readable medium may be any

combination of such storage or transmission devices.

[0155] Computer programs incorporating various features of the present invention may be

encoded on various computer readable storage media; suitable media include magnetic disk or

tape, optical storage media such as compact disk (CD) or DVT) (digital versatile disk), flash

memory, and the like. Computer readable storage media encoded with the program code may be

packaged with a compatible device or provided separately from other devices. In addition

program code may be encoded and transmitted via wired optical, and/or wireless networks

conforming to a variety of protocols, including the Internet, thereby allowing distribution, e.g.,

via Internet download. Any such computer readable medium may reside on or within a single

computer product (e.g. a hard drive, a CD, or an entire computer system), and may be present on

or within different computer products within a system or network. A computer system may

include a monitor, printer, or other suitable display for providing any of the results mentioned

herein to a user.

[0156] Although the invention has been described with respect to specific embodiments, it will

be appreciated that the invention is intended to cover all modifications and equivalents within the

scope of the following claims.



WHAT IS CLAIMED IS:

L A method for creating and providing a reminder to a user of a computing

device, the method comprising, at the computing device:

receiving request commands from the user to create a first reminder entry , the

request commands including:

a reminder command for invoking a reminder application to execute on the

computing device;

one or more trigger criteria for providing the reminder to the user; and

a specification of a first activity state of a first application to execute on the

computing device as part of the reminder;

using the specification to obtain a first set of one or more properties

corresponding to the first activity state;

creating a first activity definition corresponding to the first activity state using the

first set of one or more properties, the first activity definition operable to allow the first

application to provide the first activity state to the user;

generating the first reminder entry, including the first activity definition and the

one or more trigger criteria;

detecting that the one or more trigger criteria are satisfied; and

responsive to detecting that the one or more trigger criteria are satisfied:

launching the first application; and

using the first activity definition in the first reminder entry to provide the first

activity state of the first application to the user

2 . The method of claim 1, further comprising, at the computing device:

providing a notification of whether the uses wishes to launch the first application,

where the first application is launched further responsive to an affirmative user response

3 . The method of claim 1, further comprising, at the computing device:

receiving text from the user for including in the first reminder entry; and

providing the text in a notification in combination with the first activity state

being provided to the user.



4 . The method of claim 1, wherein the computing device is a mobile device,

wherein the one or more trigger criteria include a geographical location, and wherein the one or

more trigger criteria are satisfied when the computing device s within a specified distance of the

geographical location.

5 . The method of claim 1, wherein the first activity definition includes a

URL.

6 . The method of claim 1, further comprising, at the computing device:

providing the first activity state of the first application to the user as part of the

user using the first application on the computing device;

while the user is in the first activity state, receiving the reminder command to

create the first reminder entry for the first activity state,

wherein the specification of the first activity state is received from the user by the

user providing the reminder command when the first application is in the first activity state, and

wherein the one or more trigger criteria are received after the receiving the reminder command,

and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes querying the first application to obtain the first

set of one or more properties.

7 . The method of claim 6, further comprising, at the computing device:

providing a user interface element for receiving the reminder command, the user

interface element displayed on a screen corresponding to the first activity state of the first

application.

8 . The method of claim 6, further comprising, at the computing device:

creating a second reminder entry that includes a second activity definition

corresponding to a second activity state of a second application, in response to receiving a

second request from the user while the user is in the second activity state of the second

application.



9 . The method of claim I , wherein the request commands include voice

commands, and wherein the specification of the first activity state is received by the voice

commands, the specification including the first set of one or more properties corresponding to

the first activity state.

0 . The method of claim 1, wherein the request commands include voice

commands, and wherein the specification of the first activity state is received by the voice

commands, and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes using the specification to query the first

application to obtain the first set of one or more properties.

. The method of claim , wherein the request commands include voice

commands, and wherein the specification of the first activity state is received by the voice

commands, and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes using the specification to query a mapping index

to obtain the first set of one or more properties, wherein the mapping index stores mappings for a

plurality of applications.

12. A computer product comprising a non-transitory computer readable

medium storing instructions that when executed control a computing device to create and

providing a reminder to a user of the computing device, the instructions comprising:

receiving request commands from the user to create a first reminder entry, the

request commands including:

a reminder command for invoking a reminder application to execute on the

computing device;

one or more trigger criteria for providing the reminder to the user; and

a specification of a first activity state of a first application to execute on the

computing device as part of the reminder;

using the specification to obtain a first set of one or more properties

corresponding to the first activity state;



creating a first activity definition corresponding to the first activity state using the

first set of one or more properties, the first activity definition operable to allow the first

application to provide the first activity state to the user;

generating the first reminder entry, including the first activity definition and the

one or more trigger criteria;

detecting that the one or more trigger criteria are satisfied; and

responsive to detecting that the one or more trigger criteria are satisfied, using the

first activity definition in the first reminder entiy to provide the first activity state of the first

application to the user.

13. The computer product of claim 12, wherein the instructions further

comprise:

providing a notification of whether the uses wishes to launch the first application,

where the first application is launched further responsive to an affirmative user response.

14. The computer product of claim 12, wherein the instructions further

comprise:

providing the first activity state of the first application to the user as part of the

user using the first application on the computing device;

while the user is in the first activity state, receiving the reminder command to

create the first reminder entry for the first activity state,

wherein the specification of the first activity state is received from the user by the

user providing the reminder command when the first application is in the first activity state, and

wherein the one or more trigger criteria are received after the receiving the reminder command,

and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes querying the first application to obtain the first

set of one or more properties.

15. The computer product of claim 12, wherein the request commands include

voice commands, and wherein the specification of the first activity state is received by the voice



commands, the specification including the first set of one or more properties corresponding to

the first activity state.

6 . The computer product of claim 12, wherein the request commands include

voice commands, and wherein the specification of the first activity state s received by the voice

commands, and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes using the specification to query the first

application to obtain the first set of one or more properties.

7 . The computer product of claim 12, wherein the request commands include

voice commands, and wherein the specification of the first activity state s received by the voice

commands, and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes using the specification to query a mapping index

to obtain the first set of one or more properties, wherein the mapping index stores mappings for a

plurality of applications.

18. A device comprising:

a memory for storing reminders;

one or more sensors;

one or more processors configured to:

receive request commands from a user to create a first reminder entry, the

request commands including:

a reminder command for invoking a reminder application to execute on

the device;

one or more trigger criteria for providing the first reminder entry to the

user; and

a specification of a first activity state of a first application to execute on

the device as part of the first reminder entry;

use the specification to obtain a first set of one or more properties

corresponding to the first activity state;



create a first activity definition corresponding to the first activity state using

the first set of one or more properties, the first activity definition operable to allo the first

application to provide the first activity state to the user;

generate the first reminder entry, including the first activity definition and the

one or more trigger criteria;

storing the first reminder entry in the memory;

detect that the one or more trigger criteria are satisfied using the one or more

sensors; and

responsive to detecting that the one or more trigger criteria are satisfied, use

the first activity definition in the first reminder entry to provide the first activity state of the

first application to the user.

19. The device of claim 8, wherein the one or more processors are further

configured to:

provide the first activity state of the first application to the user as part of the user

using the first application on the device;

while the user is in the first activity state, receive the reminder command to create

the first reminder entry for the first activity state,

wherein the specification of the first activity state is received from the user by the

user providing the reminder command when the first application is in the first activity state, and

wherein the o e or more trigger criteria are received after the receiving the reminder command,

and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes querying the first application to obtain the first

set of one or more properties.

20. The device of claim 18, wherein the request commands include voice

commands, and wherein the specification of the first activity state is received by the voice

commands, and

wherein using the specification to obtain the first set of one or more properties

corresponding to the first activity state includes using the specification to query a mapping inde



to obtain the first set of one or more properties, wherein the mapping index stores mappings for

plurality of applications.
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