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(57) Abstract: Some techniques are described herein for conditionally ren-
dering assets. In some examples, such techniques include a computer system
receiving a request to render an asset and, in response, measuring perfor-
mance of the computer system to determine whether to initiate rendering of
the asset. For example, the computer system can measure the performance
by rendering another asset that is less complex and/or resource intensive as
the asset so to estimate a result of rendering the asset. Other techniques are
described herein for rendering assets in different manners. In some examples
such techniques include a computer system receiving a request to render an
asset and, in response, rendering the asset in different manners depending on
one or more aspects of the file and one or more current performance mea-
surements of the computer system. Other techniques are described herein
for rendering a 3D model based on current performance measurements of
a computer system.
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TECHNIQUES FOR RENDERING CONTENT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Non-Provisional Patent
Application Serial No. 18/643,626, entitled “TECHNIQUES FOR RENDERING
CONTENT” filed April 23, 2024, and to U.S Provisional Patent Application Serial No.
63/470,977, entitled “TECHNIQUES FOR RENDERING CONTENT?” filed June 4, 2023,

which are hereby incorporated by reference in their entireties for all purposes.
BACKGROUND

[0002] Electronic devices are becoming increasingly complex. For example, some
electronic devices are rendering three-dimensional (3D) models for display. Rendering such
3D models can take significant time and/or resources, particularly when the 3D models are

more complex. Accordingly, there is a need to improve techniques for rendering content.
SUMMARY

[0003] Current techniques for rendering content are generally ineffective and/or
inefficient. For example, some techniques require an electronic device to render and/or cause
another computer system to render a three-dimensional (3D) model without regard to how
such rendering will affect the electronic device. This disclosure provides more effective
and/or efficient techniques for rendering content using an example of a user device rendering
a 3D model as a set of one or more 2D images. It should be recognized that other types of
electronic devices and/or other types of content can be used with techniques described herein.
For example, a user device can request that a server render a two-dimensional (2D) model
using techniques described herein and that 2D model can be rendered in variable ways
depending on current performance measurements of the server and/or a temporal requirement
for when the user device requests to receive the rendered representation of the 2D model. In

addition, techniques optionally complement or replace other techniques for rendering content.

[0004] Some techniques are described herein for conditionally rendering assets. In some
examples, such techniques include a computer system receiving a request to render an asset
and, in response, measuring performance of the computer system to determine whether to
initiate rendering of the asset. For example, the computer system can measure the
performance by rendering another asset that is less complex and/or resource intensive as the

asset so to estimate a result of rendering the asset. In examples that a determination is made
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to not initiate rendering of the asset, the asset is not rendered and instead an indication that
the asset has not been rendered is output. Other techniques are described herein for rendering
assets in different manners. In some examples such techniques include a computer system
receiving a request to render an asset and, in response, rendering the asset in different
manners depending on one or more aspects of the file and one or more current performance
measurements of the computer system. Similar to above, a current performance measurement
of the one or more current performance measurements can be measured by rendering another
asset. Other techniques are described herein for rendering a 3D model based on current
performance measurements of a computer system. In some examples, such techniques
include a computer system receiving a request to render a 3D model and, in response,
rendering a 3D or 2D representation of the 3D model depending on one or more current
performance measurements of the computer system. While discussed in this paragraph
separately, it should be recognized that one or more techniques described herein can be

combined in some examples.

[0005] In some examples, a method that is performed at a computer system is described.
In some examples, the method comprises: receiving a request to render a first asset; in
response to receiving the request to render the first asset, measuring performance of the
computer system to identify a current performance measurement of the computer system; and
after measuring performance of the computer system: in accordance with a determination that
a first set of one or more criteria is satisfied with respect to the first item, wherein the first set
of one or more criteria includes a criterion based on one or more characteristics of the first
asset and the current performance measurement of the computer system, rendering the first
asset; and in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria is different from the first set of one or

more criteria, forgoing initializing rendering of the first asset.

[0006] In some examples, a non-transitory computer-readable storage medium storing
one or more programs configured to be executed by one or more processors of a computer
system is described. In some examples, the one or more programs includes instructions for:
receiving a request to render a first asset; in response to receiving the request to render the
first asset, measuring performance of the computer system to identify a current performance
measurement of the computer system; and after measuring performance of the computer
system: in accordance with a determination that a first set of one or more criteria is satisfied
with respect to the first item, wherein the first set of one or more criteria includes a criterion

based on one or more characteristics of the first asset and the current performance
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measurement of the computer system, rendering the first asset; and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria is different from the first set of one or more criteria, forgoing initializing

rendering of the first asset.

[0007] In some examples, a transitory computer-readable storage medium storing one or
more programs configured to be executed by one or more processors of a computer system is
described. In some examples, the one or more programs includes instructions for: receiving a
request to render a first asset; in response to receiving the request to render the first asset,
measuring performance of the computer system to identify a current performance
measurement of the computer system; and after measuring performance of the computer
system: in accordance with a determination that a first set of one or more criteria is satisfied
with respect to the first item, wherein the first set of one or more criteria includes a criterion
based on one or more characteristics of the first asset and the current performance
measurement of the computer system, rendering the first asset; and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria is different from the first set of one or more criteria, forgoing initializing

rendering of the first asset.

[0008] In some examples, a computer system is described. In some examples, the
computer system comprises one or more processors and memory storing one or more
programs configured to be executed by the one or more processors. In some examples, the
one or more programs includes instructions for: receiving a request to render a first asset; in
response to receiving the request to render the first asset, measuring performance of the
computer system to identify a current performance measurement of the computer system; and
after measuring performance of the computer system: in accordance with a determination that
a first set of one or more criteria is satisfied with respect to the first item, wherein the first set
of one or more criteria includes a criterion based on one or more characteristics of the first
asset and the current performance measurement of the computer system, rendering the first
asset; and in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria is different from the first set of one or

more criteria, forgoing initializing rendering of the first asset.

[0009] In some examples, a computer system is described. In some examples, the
computer system comprises means for performing each of the following steps: receiving a

request to render a first asset; in response to receiving the request to render the first asset,
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measuring performance of the computer system to identify a current performance
measurement of the computer system; and after measuring performance of the computer
system: in accordance with a determination that a first set of one or more criteria is satisfied
with respect to the first item, wherein the first set of one or more criteria includes a criterion
based on one or more characteristics of the first asset and the current performance
measurement of the computer system, rendering the first asset; and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria is different from the first set of one or more criteria, forgoing initializing

rendering of the first asset.

[0010] In some examples, a computer program product is described. In some examples,
the computer program product comprises one or more programs configured to be executed by
one or more processors of a computer system. In some examples, the one or more programs
include instructions for: receiving a request to render a first asset; in response to receiving the
request to render the first asset, measuring performance of the computer system to identify a
current performance measurement of the computer system; and after measuring performance
of the computer system: in accordance with a determination that a first set of one or more
criteria is satisfied with respect to the first item, wherein the first set of one or more criteria
includes a criterion based on one or more characteristics of the first asset and the current
performance measurement of the computer system, rendering the first asset; and in
accordance with a determination that a second set of one or more criteria is satisfied, wherein
the second set of one or more criteria is different from the first set of one or more criteria,

forgoing initializing rendering of the first asset.

[0011] In some examples, a method that is performed at a computer system is described.
In some examples, the method comprises: receiving a request to render a first asset; and in
response to receiving the request to render the first asset: in accordance with a determination
that a first set of one or more criteria is satisfied, wherein the first set of one or more criteria
includes a criterion based on a first set of one or more characteristics of the first asset and a
first set of one or more current performance measurements of the computer system, rendering
the first asset in a first manner, wherein the first set of one or more characteristics includes a
number of vertices desired to be rendered for the first asset, a texture size of a portion of a
representation of the first asset, a physics setting applied to a representation of the first asset,
an animation defined by the first asset, or a combination thereof, and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of

one or more criteria includes a criterion based on a second set of one or more characteristics
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of the first asset and a second set of one or more current performance measurements of the
computer system, rendering the first asset in a second manner different from the first manner,
wherein the second set of one or more criteria is different from the first set of one or more

criteria.

[0012] In some examples, a non-transitory computer-readable storage medium storing
one or more programs configured to be executed by one or more processors of a computer
system is described. In some examples, the one or more programs includes instructions for:
receiving a request to render a first asset; and in response to receiving the request to render
the first asset: in accordance with a determination that a first set of one or more criteria is
satisfied, wherein the first set of one or more criteria includes a criterion based on a first set
of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,
wherein the first set of one or more characteristics includes a number of vertices desired to be
rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof; and in accordance with a determination that a second set of
one or more criteria is satisfied, wherein the second set of one or more criteria includes a
criterion based on a second set of one or more characteristics of the first asset and a second
set of one or more current performance measurements of the computer system, rendering the

first asset in a second manner different from the first manner, wherein the second set of one

or more criteria is different from the first set of one or more criteria.

[0013] In some examples, a transitory computer-readable storage medium storing one or
more programs configured to be executed by one or more processors of a computer system is
described. In some examples, the one or more programs includes instructions for: receiving a
request to render a first asset; and in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is satisfied, wherein
the first set of one or more criteria includes a criterion based on a first set of one or more
characteristics of the first asset and a first set of one or more current performance
measurements of the computer system, rendering the first asset in a first manner, wherein the
first set of one or more characteristics includes a number of vertices desired to be rendered
for the first asset, a texture size of a portion of a representation of the first asset, a physics
setting applied to a representation of the first asset, an animation defined by the first asset, or
a combination thereof’, and in accordance with a determination that a second set of one or

more criteria is satisfied, wherein the second set of one or more criteria includes a criterion
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based on a second set of one or more characteristics of the first asset and a second set of one
or more current performance measurements of the computer system, rendering the first asset
in a second manner different from the first manner, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

[0014] In some examples, a computer system is described. In some examples, the
computer system comprises one or more processors and memory storing one or more
programs configured to be executed by the one or more processors. In some examples, the
one or more programs includes instructions for: receiving a request to render a first asset; and
in response to receiving the request to render the first asset: in accordance with a
determination that a first set of one or more criteria is satisfied, wherein the first set of one or
more criteria includes a criterion based on a first set of one or more characteristics of the first
asset and a first set of one or more current performance measurements of the computer
system, rendering the first asset in a first manner, wherein the first set of one or more
characteristics includes a number of vertices desired to be rendered for the first asset, a
texture size of a portion of a representation of the first asset, a physics setting applied to a
representation of the first asset, an animation defined by the first asset, or a combination
thereof’, and in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria includes a criterion based on a second
set of one or more characteristics of the first asset and a second set of one or more current
performance measurements of the computer system, rendering the first asset in a second
manner different from the first manner, wherein the second set of one or more criteria is

different from the first set of one or more criteria.

[0015] In some examples, a computer system is described. In some examples, the
computer system comprises means for performing each of the following steps: receiving a
request to render a first asset; and in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is satisfied, wherein
the first set of one or more criteria includes a criterion based on a first set of one or more
characteristics of the first asset and a first set of one or more current performance
measurements of the computer system, rendering the first asset in a first manner, wherein the
first set of one or more characteristics includes a number of vertices desired to be rendered
for the first asset, a texture size of a portion of a representation of the first asset, a physics
setting applied to a representation of the first asset, an animation defined by the first asset, or
a combination thereof’, and in accordance with a determination that a second set of one or

more criteria is satisfied, wherein the second set of one or more criteria includes a criterion
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based on a second set of one or more characteristics of the first asset and a second set of one
or more current performance measurements of the computer system, rendering the first asset
in a second manner different from the first manner, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

[0016] In some examples, a computer program product is described. In some examples,
the computer program product comprises one or more programs configured to be executed by
one or more processors of a computer system. In some examples, the one or more programs
include instructions for: receiving a request to render a first asset; and in response to
receiving the request to render the first asset: in accordance with a determination that a first
set of one or more criteria is satisfied, wherein the first set of one or more criteria includes a
criterion based on a first set of one or more characteristics of the first asset and a first set of
one or more current performance measurements of the computer system, rendering the first
asset in a first manner, wherein the first set of one or more characteristics includes a number
of vertices desired to be rendered for the first asset, a texture size of a portion of a
representation of the first asset, a physics setting applied to a representation of the first asset,
an animation defined by the first asset, or a combination thereof; and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria includes a criterion based on a second set of one or more characteristics
of the first asset and a second set of one or more current performance measurements of the
computer system, rendering the first asset in a second manner different from the first manner,
wherein the second set of one or more criteria is different from the first set of one or more

criteria.

[0017] In some examples, a method that is performed at a computer system is described.
In some examples, the method comprises: receiving a request to render a first asset; and in
response to receiving the request to render the first asset: in accordance with a determination
that a first set of one or more criteria is satisfied, wherein the first set of one or more criteria
includes a criterion based on one or more current performance measurements of the computer
system, rendering a three-dimensional representation of the first asset; and in accordance with
a determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria includes a criterion based on the one or more current performance
measurements of the computer system, rendering a two-dimensional representation of the
first asset, wherein the second set of one or more criteria is different from the first set of one

or more criteria.
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[0018] In some examples, a non-transitory computer-readable storage medium storing
one or more programs configured to be executed by one or more processors of a computer
system is described. In some examples, the one or more programs includes instructions for:
receiving a request to render a first asset; and in response to receiving the request to render
the first asset: in accordance with a determination that a first set of one or more criteria is
satisfied, wherein the first set of one or more criteria includes a criterion based on one or
more current performance measurements of the computer system, rendering a three-
dimensional representation of the first asset; and in accordance with a determination that a
second set of one or more criteria is satisfied, wherein the second set of one or more criteria
includes a criterion based on the one or more current performance measurements of the
computer system, rendering a two-dimensional representation of the first asset, wherein the

second set of one or more criteria is different from the first set of one or more criteria.

[0019] In some examples, a transitory computer-readable storage medium storing one or
more programs configured to be executed by one or more processors of a computer system is
described. In some examples, the one or more programs includes instructions for: receiving a
request to render a first asset; and in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is satisfied, wherein
the first set of one or more criteria includes a criterion based on one or more current
performance measurements of the computer system, rendering a three-dimensional
representation of the first asset; and in accordance with a determination that a second set of
one or more criteria is satisfied, wherein the second set of one or more criteria includes a
criterion based on the one or more current performance measurements of the computer
system, rendering a two-dimensional representation of the first asset, wherein the second set

of one or more criteria is different from the first set of one or more criteria.

[0020] In some examples, a computer system is described. In some examples, the
computer system comprises one or more processors and memory storing one or more
programs configured to be executed by the one or more processors. In some examples, the
one or more programs includes instructions for: receiving a request to render a first asset; and
in response to receiving the request to render the first asset: in accordance with a
determination that a first set of one or more criteria is satisfied, wherein the first set of one or
more criteria includes a criterion based on one or more current performance measurements of
the computer system, rendering a three-dimensional representation of the first asset; and in
accordance with a determination that a second set of one or more criteria is satisfied, wherein

the second set of one or more criteria includes a criterion based on the one or more current
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performance measurements of the computer system, rendering a two-dimensional
representation of the first asset, wherein the second set of one or more criteria is different

from the first set of one or more criteria.

[0021] In some examples, a computer system is described. In some examples, the
computer system comprises means for performing each of the following steps: receiving a
request to render a first asset; and in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is satisfied, wherein
the first set of one or more criteria includes a criterion based on one or more current
performance measurements of the computer system, rendering a three-dimensional
representation of the first asset; and in accordance with a determination that a second set of
one or more criteria is satisfied, wherein the second set of one or more criteria includes a
criterion based on the one or more current performance measurements of the computer
system, rendering a two-dimensional representation of the first asset, wherein the second set

of one or more criteria is different from the first set of one or more criteria.

[0022] In some examples, a computer program product is described. In some examples,
the computer program product comprises one or more programs configured to be executed by
one or more processors of a computer system. In some examples, the one or more programs
include instructions for: receiving a request to render a first asset; and in response to
receiving the request to render the first asset: in accordance with a determination that a first
set of one or more criteria is satisfied, wherein the first set of one or more criteria includes a
criterion based on one or more current performance measurements of the computer system,
rendering a three-dimensional representation of the first asset; and in accordance with a
determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria includes a criterion based on the one or more current performance
measurements of the computer system, rendering a two-dimensional representation of the
first asset, wherein the second set of one or more criteria is different from the first set of one

or more criteria.

[0023] Executable instructions for performing these functions are, optionally, included in
a non-transitory computer-readable storage medium or other computer program product
configured for execution by one or more processors. Executable instructions for performing
these functions are, optionally, included in a transitory computer-readable storage medium or

other computer program product configured for execution by one or more processors.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Certain features of the subject technology are set forth in the appended claims.
However, for purpose of explanation, several embodiments of the subject technology are set

forth in the following figures.

[0025] FIG. 1 illustrates an example system architecture including various electronic

devices that may implement the subject system in accordance with some examples.

[0026] FIG. 2 illustrates a block diagram of example features of an electronic device in

accordance with some examples.

[0027] FIGS. 3A-3K illustrates exemplary user interfaces in accordance with some

examples.

[0028] FIG. 4 is a flow diagram illustrating a method for conditionally rendering assets in

accordance with some examples.

[0029] FIG. 5 is a flow diagram illustrating a method for rendering assets in different

manners in accordance with some examples.

[0030] FIG. 6 is a flow diagram illustrating a method for rendering content in accordance

with some examples.

[0031] FIG. 7 illustrates an electronic system with which some examples of the subject

technology may be implemented.
DETAILED DESCRIPTION

[0032] The detailed description set forth below is intended as a description of various
configurations of the subject technology and is not intended to represent the only
configurations in which the subject technology can be practiced. The appended drawings are
incorporated herein and constitute a part of the detailed description. The detailed description
includes specific details for the purpose of providing a thorough understanding of the subject
technology. However, the subject technology is not limited to the specific details set forth
herein and can be practiced using one or more other examples. In some examples, structures
and components are shown in block diagram form in order to avoid obscuring the concepts of

the subject technology.
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[0033] Methods and/or processes described herein can include one or more steps that are
contingent upon one or more conditions being satisfied. It should be understood that a
method can occur over multiple iterations of the same process with different steps of the
method being satisfied in different iterations. For example, if a method requires performing a
first step upon a determination that a set of one or more criteria is met and a second step upon
a determination that the set of one or more criteria is not met, a person of ordinary skill in the
art would appreciate that the steps of the method are repeated until both conditions, in no
particular order, are satisfied. Thus, a method described with steps that are contingent upon a
condition being satisfied can be rewritten as a method that is repeated until each of the
conditions described in the method are satisfied. This, however, is not required of system or
computer readable medium claims where the system or computer readable medium claims
include instructions for performing one or more steps that are contingent upon one or more
conditions being satisfied. Because the instructions for the system or computer readable
medium claims are stored in one or more processors and/or at one or more memory locations,
the system or computer readable medium claims include logic that can determine whether the
one or more conditions have been satisfied without explicitly repeating steps of a method
until all of the conditions upon which steps in the method are contingent have been satisfied.
A person having ordinary skill in the art would also understand that, similar to a method with
contingent steps, a system or computer readable storage medium can repeat the steps of a
method as many times as needed to ensure that all of the contingent steps have been

performed.

2%

[0034] Although the following description uses terms “first,” “second,” “third,” etc. to
describe various elements, these elements should not be limited by the terms. In some
examples, these terms are used to distinguish one element from another. For example, a first
subsystem could be termed a second subsystem, and, similarly, a subsystem device could be
termed a subsystem device, without departing from the scope of the various described
examples. In some examples, the first subsystem and the second subsystem are two separate
references to the same subsystem. In some examples, the first subsystem and the second

subsystem are both subsystems, but they are not the same subsystem or the same type of

subsystem.

[0035] The terminology used in the description of the various described examples herein
is for the purpose of describing particular examples only and is not intended to be limiting.
As used in the description of the various described examples and the appended claims, the

29 CC

singular forms “a,” “an,” and “the” are intended to include the plural forms as well, unless the
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context clearly indicates otherwise. It will also be understood that the term “and/or” as used
herein refers to and encompasses any and all possible combinations of one or more of the
associated listed items. It will be further understood that the terms “includes,” “including,”
“comprises,” and/or “comprising,” when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, integers, steps, operations, elements,

components, and/or groups thereof.

2% bR

[0036] The term “if” is, optionally, construed to mean “when,” “upon,” “in response to
determining,” “in response to detecting,” or “in accordance with a determination that”
depending on the context. Similarly, the phrase “if it is determined” or “if [a stated condition

bR

or event] is detected” is, optionally, construed to mean “upon determining,” “in response to

2% bR

determining,” “upon detecting [the stated condition or event],” “in response to detecting [the
stated condition or event],” or “in accordance with a determination that [the stated condition

or event]” depending on the context.

[0037] A physical environment refers to a physical world that people can sense and/or
interact with without aid of electronic devices. The physical environment may include
physical features such as a physical surface or a physical object. For example, the physical
environment corresponds to a physical park that includes physical trees, physical buildings,
and physical people. People can directly sense and/or interact with the physical environment
such as through sight, touch, hearing, taste, and smell. In contrast, an extended reality (XR)
environment refers to a wholly or partially simulated environment that people sense and/or
interact with via an electronic device. For example, the XR environment may include
augmented reality (AR) content, mixed reality (MR) content, virtual reality (VR) content,
and/or the like. With an XR system, a subset of a person’s physical motions, or
representations thereof, are tracked, and, in response, one or more characteristics of one or
more virtual objects simulated in the XR environment are adjusted in a manner that comports
with at least one law of physics. As one example, the XR system may detect head movement
and, in response, adjust graphical content and an acoustic field presented to the person in a
manner similar to how such views and sounds would change in a physical environment. As
another example, the XR system may detect movement of the electronic device presenting the
XR environment (e.g., a mobile phone, a tablet, a laptop, or the like) and, in response, adjust
graphical content and an acoustic field presented to the person in a manner similar to how

such views and sounds would change in a physical environment. In some situations (e.g., for
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accessibility reasons), the XR system may adjust characteristic(s) of graphical content in the

XR environment in response to representations of physical motions (e.g., vocal commands).

[0038] There are many different types of electronic systems that enable a person to sense
and/or interact with various XR environments. Examples include head mountable systems,
projection-based systems, heads-up displays (HUDs), vehicle windshields having integrated
display capability, windows having integrated display capability, displays formed as lenses
designed to be placed on a person’s eyes (e.g., similar to contact lenses),
headphones/earphones, speaker arrays, input systems (e.g., wearable or handheld controllers
with or without haptic feedback), smartphones, tablets, and desktop/laptop computers. A head
mountable system may have one or more speaker(s) and an integrated opaque display.
Alternatively, a head mountable system may be configured to accept an external opaque
display (e.g., a smartphone). The head mountable system may incorporate one or more
imaging sensors to capture images or video of the physical environment, and/or one or more
microphones to capture audio of the physical environment. Rather than an opaque display, a
head mountable system may have a transparent or translucent display. The transparent or
translucent display may have a medium through which light representative of images is
directed to a person’s eyes. The display may utilize digital light projection, OLEDs, LEDs,
uLEDs, liquid crystal on silicon, laser scanning light source, or any combination of these
technologies. The medium may be an optical waveguide, a hologram medium, an optical
combiner, an optical reflector, or any combination thereof. In some examples, the transparent
or translucent display may be configured to become opaque selectively. Projection-based
systems may employ retinal projection technology that projects graphical images onto a
person’s retina. Projection systems also may be configured to project virtual objects into the

physical environment, for example, as a hologram or on a physical surface.

[0039] FIG. 1 illustrates an example system architecture 100 including various electronic
devices that may implement the subject system in accordance with some examples. Not all of
the depicted components may be used in all examples, however, and some examples may
include additional or different components than those shown in the figure. Variations in the
arrangement and type of the components may be made without departing from the spirit or
scope of the claims as set forth herein. Additional components, different components, or

fewer components may be provided.

[0040] The system architecture 100 includes an electronic device 105, a handheld

electronic device 104, an electronic device 110, an electronic device 115, and a server 120.
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For explanatory purposes, the system architecture 100 is illustrated in FIG. 1 as including the
electronic device 105, the handheld electronic device 104, the electronic device 110, the
electronic device 115, and the server 120; however, the system architecture 100 may include
any number of electronic devices, and any number of servers or a data center including

multiple servers.

[0041] The electronic device 105 may be implemented, for example, as a tablet device, a
smartphone, or as a head mountable portable system (e.g., worn by a user 101). The
electronic device 105 includes a display system capable of presenting a visualization of an
extended reality environment to the user. The electronic device 105 may be powered with a
battery and/or another power supply. In an example, the display system of the electronic
device 105 provides a stereoscopic presentation of the extended reality environment, enabling
a three-dimensional visual display of a rendering of a particular scene, to the user. In some
examples, instead of, or in addition to, utilizing the electronic device 105 to access an
extended reality environment, the user may use a handheld electronic device 104, such as a

tablet, watch, mobile device, and the like.

[0042] The electronic device 105 may include one or more cameras such as camera(s)
150 (e.g., visible light cameras, infrared cameras, etc.) For example, the electronic device 105
may include multiple cameras 150. For example, the multiple cameras 150 may include a left
facing camera, a front facing camera, a right facing camera, a down facing camera, a left-
down facing camera, a right-down facing camera, an up facing camera, one or more eye-
facing cameras, and/or other cameras. Each of the cameras 150 may include one or more
image sensors (e.g., charged coupled device (CCD) image sensors, complementary metal

oxide semiconductor (CMOS) image sensors, or the like).

[0043] Further, the electronic device 105 may include various sensors 152 including, but
not limited to, other cameras, other image sensors, touch sensors, microphones, inertial
measurement units (IMU), heart rate sensors, temperature sensors, depth sensors (e.g., Lidar
sensors, radar sensors, sonar sensors, time-of-flight sensors, etc.), GPS sensors, Wi-Fi
sensors, near-field communications sensors, radio frequency sensors, etc. Moreover, the
electronic device 105 may include hardware elements that can receive user input such as
hardware buttons or switches. User inputs detected by such cameras, sensors, and/or
hardware elements may correspond to, for example, various input modalities. For example,
such input modalities may include, but are not limited to, facial tracking, eye tracking (e.g.,

gaze direction), hand tracking, gesture tracking, biometric readings (e.g., heart rate, pulse,
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pupil dilation, breath, temperature, electroencephalogram, olfactory), recognizing speech or
audio (e.g., particular hotwords), and activating buttons or switches, etc. In some examples,
facial tracking, gaze tracking, hand tracking, gesture tracking, object tracking, and/or physical
environment mapping processes (€.g., system processes and/or application processes) may
utilize images (e.g., image frames) captured by one or more image sensors of the cameras 150

and/or the sensors 152.

[0044] In some examples, the electronic device 105 may be communicatively coupled to
a base device such as the electronic device 110 and/or the electronic device 115. Such a base
device may, in general, include more computing resources and/or available power in
comparison with the electronic device 105. In an example, the electronic device 105 may
operate in various modes. For instance, the electronic device 105 can operate in a standalone
mode independent of any base device. When the electronic device 105 operates in the
standalone mode, the number of input modalities may be constrained by power and/or
processing limitations of the electronic device 105 such as available battery power of the
device. In response to power limitations, the electronic device 105 may deactivate certain

sensors within the device itself to preserve battery power and/or to free processing resources.

[0045] The electronic device 105 may also operate in a wireless tethered mode (e.g.,
connected via a wireless connection with a base device), working in conjunction with a given
base device. The electronic device 105 may also work in a connected mode where the
electronic device 105 is physically connected to a base device (e.g., via a cable or some other
physical connector) and may utilize power resources provided by the base device (e.g., where
the base device is charging the electronic device 105 and/or providing power to the electronic

device 105 while physically connected).

[0046] When the electronic device 105 operates in the wireless tethered mode or the
connected mode, a least a portion of processing user inputs and/or rendering the extended
reality environment may be offloaded to the base device thereby reducing processing burdens
on the electronic device 105. For instance, in an example, the electronic device 105 works in
conjunction with the electronic device 110 or the electronic device 115 to generate an
extended reality environment including physical and/or virtual objects that enables different
forms of interaction (e.g., visual, auditory, and/or physical or tactile interaction) between the
user and the generated extended reality environment in a real-time manner. In an example,
the electronic device 105 provides a rendering of a scene corresponding to the extended

reality environment that can be perceived by the user and interacted with in a real-time
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manner, such as a host environment for a group session with another user. Additionally, as
part of presenting the rendered scene, the electronic device 105 may provide sound, and/or
haptic or tactile feedback to the user. The content of a given rendered scene may be
dependent on available processing capability, network availability and capacity, available
battery power, and current system workload. The electronic device 105 may be, and/or may

include all or part of, the electronic system discussed below with respect to FIG. 10.

[0047] The network 106 may communicatively (directly or indirectly) couple, for
example, the electronic device 105, the electronic device 110, and/or the electronic device
115 with each other device and/or the server 120. In some examples, the network 106 may be
an interconnected network of devices that may include, or may be communicatively coupled

to, the Internet.

[0048] The handheld electronic device 104 may be, for example, a smartphone, a portable
computing device such as a laptop computer, a companion device (e.g., a digital camera,
headphones), a tablet device, a wearable device such as a watch, a band, and the like, or any
other appropriate device that includes, for example, one or more speakers, communications
circuitry, processing circuitry, memory, a touchscreen, and/or a touchpad. In some examples,
the handheld electronic device 104 may not include a touchscreen but may support
touchscreen-like gestures, such as in an extended reality environment. In some examples, the
handheld electronic device 104 may include a touchpad. In FIG. 1, by way of example, the

handheld electronic device 104 is depicted as a tablet device.

[0049] The electronic device 110 may be, for example, a smartphone, a portable
computing device such as a laptop computer, a companion device (e.g., a digital camera,
headphones), a tablet device, a wearable device such as a watch, a band, and the like, or any
other appropriate device that includes, for example, one or more speakers, communications
circuitry, processing circuitry, memory, a touchscreen, and/or a touchpad. In some examples,
the electronic device 110 may not include a touchscreen but may support touchscreen-like
gestures, such as in an extended reality environment. In some examples, the electronic device
110 may include a touchpad. In FIG. 1, by way of example, the electronic device 110 is
depicted as a tablet device. In some examples, the electronic device 110, the handheld
electronic device 104, and/or the electronic device 105 may be, and/or may include all or part
of, the electronic system discussed below with respect to FIG. 7. In some examples, the
electronic device 110 may be another device such as an Internet Protocol (IP) camera, a

tablet, or a companion device such as an electronic stylus, etc.
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[0050] The electronic device 115 may be, for example, desktop computer, a portable
computing device such as a laptop computer, a smartphone, a companion device (e.g., a
digital camera, headphones), a tablet device, a wearable device such as a watch, a band, and
the like. In FIG. 1, by way of example, the electronic device 115 is depicted as a desktop
computer having one or more cameras 150 (e.g., multiple cameras 150). The electronic
device 115 may be, and/or may include all or part of, the electronic system discussed below

with respect to FIG. 7.

[0051] The server 120 may form all or part of a network of computers or a group of
servers 130, such as in a cloud computing or data center implementation. For example, the
server 120 stores data and software, and includes specific hardware (e.g., processors, graphics
processors and other specialized or custom processors) for rendering and generating content
such as graphics, images, video, audio and multi-media files for extended reality
environments. In an example, the server 120 may function as a cloud storage server that
stores any of the aforementioned extended reality content generated by the above-discussed

devices and/or the server 120.

[0052] FIG. 2 illustrates a block diagram of various components that may be included in
electronic device 105, in accordance with aspects of the disclosure. As shown in FIG. 2,
electronic device 105 may include one or more cameras such as camera(s) 150 (e.g., multiple
cameras 150, each including one or more image sensors 215) that capture images and/or
video of the physical environment around the electronic device, one or more sensors 152 that
obtain environment information (e.g., depth information) associated with the physical
environment around the electronic device 105. Sensors 152 may include depth sensors (e.g.,
time-of-flight sensors, infrared sensors, radar, sonar, lidar, etc.), one or more microphones,
and/or other types of sensors for sensing the physical environment. For example, one or more
microphones included in the sensor(s) 152 may be operable to capture audio input from a
user of the electronic device 105, such as a voice input corresponding to the user speaking
into the microphones. In the example of FIG. 2, electronic device 105 also includes
communications circuitry 208 for communication with electronic device 110, electronic
device 115, servers 120, and/or other devices and/or systems in some examples.
Communications circuitry 208 may include radio frequency (RF) communications circuitry
for detecting radio frequency identification (RFID) tags, Bluetooth Low Energy (BLE)
communications circuitry, other near-field communications (NFC) circuitry, WiFi
communications circuitry, cellular communications circuitry, and/or other wired and/or

wireless communications circuitry.
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[0053] As shown, electronic device 105 includes processing circuitry 204 (e.g., one or
more processors and/or integrated circuits) and memory 206. Memory 206 may store (e.g.,
temporarily or permanently) content generated by and/or otherwise obtained by electronic
device 105. In some operational scenarios, memory 206 may temporarily store images of a
physical environment captured by camera(s) 150, depth information corresponding to the
images generated, for example, using a depth sensor of sensors 152, meshes and/or textures
corresponding to the physical environment, virtual objects such as virtual objects generated
by processing circuitry 204 to include virtual content, and/or virtual depth information for the
virtual objects. Memory 206 may store (e.g., temporarily or permanently) intermediate
images and/or information generated by processing circuitry 204 for combining the image(s)
of the physical environment and the virtual objects and/or virtual image(s) to form, e.g.,
composite images for display by display 200, such as by compositing one or more virtual

objects onto a pass-through video stream obtained from one or more of the cameras 150.

[0054] As shown, the electronic device 105 may include one or more speakers 211. The
speakers may be operable to output audio content, including audio content stored and/or
generated at the electronic device 105, and/or audio content received from a remote device or

server via the communications circuitry 208.

[0055] Memory 206 may store instructions or code for execution by processing circuitry
204, such as, for example operating system code corresponding to an operating system
installed on the electronic device 105, and application code corresponding to one or more
applications installed on the electronic device 105. The operating system code and/or the
application code, when executed, may correspond to one or more operating system level
processes and/or application level processes, such as processes that support capture of
images, obtaining and/or processing environmental condition information, and/or
determination of inputs to the electronic device 105 and/or outputs (e.g., display content on

display 200) from the electronic device 105.

[0056] Attention is now directed towards techniques for rendering content. Such
techniques are described in three different contexts: (1) a smart phone receiving from another
user a message with a 3D model and displaying different content, (2) a head-mounted display
(HMD) displaying different content in response to a request to render a 3D model, and (3) a
personal computer with a single-user, multi-task operating system displaying different
content in response to a request to render a 3D model. It should be recognized that other

contexts, including other types of devices, user interface flows, and content, can be used with
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techniques described herein. For example, a smart watch can display different representations
of a 2D model using techniques described herein. In addition, techniques optionally

complement or replace other techniques for rendering content.

[0057] FIGS. 3A-3K illustrates exemplary user interfaces in accordance with some
examples. The user interfaces in these figures are used to illustrate the processes described

below, including the one or more processes described in relation to FIGS. 4-6.

[0058] As illustrated in FIGS. 3A-3K, exemplary user interfaces are displayed by three
different computer systems: smart phone 300 in FIGS. 3A-3E, HMD 326 in FIGS. 3F-3H,
and personal computer 334 in 31-3K. In some examples, such computer systems each include
one or more components described herein, including one or more components of electronic
device 105, handheld electronic device 104, electronic device 110, electronic device 115,
server 120, and/or electronic device 700. It should be recognized that such components are
merely examples and more, less, and/or different components can be used with techniques

described herein.

[0059] As described further below, FIGS. 3A-3K relate to techniques for rendering
content. Some such techniques occur when loading content (e.g., a 3D model, a 2D model,
and/or other type of content). For example, a computer system can identify one or more
attributes of the content to determine a complexity of the content. In conjunction, the
computer system can render other content with a defined set of one or more attributes. Such
rendering of the other content can allow the computer system to interpolate results of
rendering the other content to determine how rendering the content will perform. Based on
the determination for how rendering the content will perform, the computer system can
choose whether to initialize rendering of the content and, if so, in what manner to render the
content (e.g., reducing complexities and/or operations required to render the content when
increased performance is desired). In some examples, such techniques are performed via a
system process (e.g., a daemon or other type of system process), an application (e.g., a user
application, such as an application installed on a computer system), a program, a service,

and/or a set of one or more instructions.

[0060] FIG. 3A illustrates smart phone 300 displaying messages user interface 302. In
some examples, smart phone 300 is a smart phone that includes one or more applications,
such as a messaging application corresponding to messages user interface 302. In such
examples, the messaging application can allow a user to communicate with another computer

system via messages that include different content. For example, FIG. 3A illustrates a
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messaging conversation between smart phone 300 and a computer system referred to as

“John” with multiple messages received from John.

[0061] As illustrated in FIG. 3A, the messaging conversation in messaging user interface
302 includes text message 304 that says “Hey, check this out” and another message (e.g.,
content message 300) that includes content (e.g., a file with content displayable by smart
phone 300 and/or an output device (e.g., another smart phone, a smart watch, a projector, a
display screen, and/or an HMD)). In some examples, content message 306 includes display of
information related to content message 306. As illustrated in FIG. 3A, content message 306
includes display of file icon 306A (e.g., an icon and/or thumbnail corresponding to the
content of content message 300), title indication 306B (e.g., a title and/or file name
corresponding to the content of content message 300), type indication 306C (e.g., a file type
and/or content type corresponding to the content of content message 300), and size indication
306D (e.g., a size of a file and/or the content corresponding to content message 306). It
should be recognized that more, less, and/or different information and/or a different format of

information can be used for content message 306 in other examples.

[0062] As illustrated in FIG. 3A, smart phone 300 displays control 306E as part of
content message 306. In some examples, selection of control 306E causes smart phone 300 to
download, render, and/or display content corresponding to content message 306. For
example, if the content corresponding to content message 306 is a 3D model, selection of
control 306E can cause a full-fidelity, 3D representation of the 3D model to be downloaded,
rendered, and/or displayed by smart phone 300. In some examples, selection of control 306E
causes downloading and/or rendering of the content to occur in the background (e.g., as a
background process instead of a foreground process) of smart phone 300 such that smart
phone 300 can continue to be used by a user while the content is downloaded and/or
rendered. In some examples, control 306E is not displayed by smart phone 300 and instead
such downloading, rendering, and/or displaying occurs in response to smart phone 300

detecting input corresponding to content message 300, as discussed further below.

[0063] As illustrated in FIG. 3A, smart phone 300 detects input 305A at a location
corresponding to content message 306. In some examples, different types of input can cause
different operations to be performed. For example, a press-and-hold input directed to content
message 306 can cause smart phone 300 to determine whether and/or how to render content
corresponding to content message 306 and, in response to determining to render in a

particular manner, render the content in the particular manner, as illustrated in FIGS. 3B-3C
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and discussed further below. In some examples, in which smart phone 300 determines not to
render content corresponding to content message 306, smart phone 300 can output a
notification that the content cannot be rendered at this time, as illustrated in FIG. 3D and
discussed further below. For another example, a tap input directed to content message 306
can cause a full-fidelity representation of content corresponding to content message 306 to be

displayed, as illustrated in FIG. 3E and discussed further below.

[0064] It should be recognized that such interactions with content message 306 as
described above are examples of input causing a request to be received to render content.
Other examples can include (1) a game that is moving from a first level of the game to a
second level of the game and needing to render content for the second level, (2) a window of
a desktop (e.g., as illustrated by FIGS. 31-3K and discussed further below) with a file selected
and an input to display content corresponding to the file, and (3) a first application requesting
that another application begin execution and the other application needing content to be

rendered to be displayed for the other application.

[0065] In some examples, in response to receiving the request to render content, smart
phone 300 determines whether to initiate loading (e.g., into memory and/or into storage from
another computer system) and/or rendering of the content. For example, smart phone 300 can
download the content, and after downloading, determine whether to initiate rendering of the
content. For another example, smart phone 300 can already have downloaded the content and
instead determine whether to initiate loading of the content into memory and/or rendering of

the content.

[0066] In some examples, as part of determining whether to initiate loading and/or
rendering, smart phone 300 identifies one or more current performance measurements (e.g.,
current runtime performance measurements) associated with smart phone 300. Examples of a
current performance measurement include number of operations executing and/or in queue to
execute, amount of memory used and/or remaining, number of threads and/or processes
executing, number of processors not executing and/or executing an operation, network
bandwidth to obtain and/or retrieve the content, amount of current and/or anticipated load on
smart phone 300, and/or other measurements related to performance of smart phone 300 that,

optionally, affects, would affect, and/or be affected by loading and/or rending of the content.

[0067] In some examples, smart phone 300, based on whether the one or more current
performance measurements exceed a threshold, can perform one or more other operations to

measure performance of smart phone 300. In other examples, the one or more other
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operations are performed as part of identifying the one or more current performance
measurements and are used to determine whether smart phone 300 initiates loading and/or

rendering of the content.

[0068] An example of another operation includes loading and/or rendering other content
and measuring time and/or effect on smart phone 300 while loading and/or rendering the
other content. In some examples, such measurements are used so as to compare how loading
and/or rending of the content would be performed. For example, the other content can be less
complex (e.g., smaller, require less operations to be loaded and/or rendered, and/or require
less resources to be loaded and/or rendered) and such can be loaded and/or rendered quicker
and/or easier than the content and be indicative of how the content will be loaded and/or
rendered. In some examples, the other content selected to be rendered can be based on the
content such that the other content shares one or more attributes common to the content. In
other examples, the other content is not selected but rather is predefined to be used to
measure performance regardless of the content to be rendered. In some examples, a result of
rendering the other content can be interpolated to predict an amount of time and/or resources
to render the content. For example, if the other content is determined to be 10 times more
complex than the content, the measurement for the other content would be multiplied by 10 to
predict performance of loading and/or rendering the content. For another example, the
content can include textures with 4K resolution and 100,000 vertices while the other content
includes textures with 4K resolution and 10,000 vertices (e.g., the resolution of the textures is
kept the same so that the number of vertices is the variable that is tested). In such an example,
the time to render the other content can be multiplied by a predefined number for predicting

time to complete content with 10 times more vertices.

[0069] In some examples, smart phone 300 identifies one or more attributes of the
content so as to determine a complexity of the content. For example, smart phone 300 can
request such information and/or analyze a file including the content for such information.
Some examples of attributes include a number of vertices of a model, a texture size, a texture
complexity, physics applied to the model, an animation performed by a representation of the
model over time, a size of the model, and/or other information related to loading and/or
rendering the model (e.g., indicative of time and/or resources needed for such operations). In
some examples, instead of and/or in addition to the content defining one or more attributes of
the content, a request to load and/or render the content includes one or more attributes for the
content. For example, the request to load and/or render the content can include a size to

render the content.
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[0070] In some examples, if the amount of time and/or resources predicted for loading
and/or rendering the content does not exceed a threshold (e.g., the predicted time and/or
resources used for loading and/or rendering the content is determined to be below the
threshold), smart phone 300 initiates loading and/or rendering of the content. In some
examples, if the amount of time and/or resources predicted exceeds the threshold (e.g., too
much time and/or too many resources), smart phone 300 forgoes initiating loading and/or
rendering of the content. In other examples, smart phone 300 includes multiple thresholds
such that when certain thresholds are exceeded then smart phone 300 iteratively reduces
complexity of loading and/or rendering before forgoing initiating loading and/or rendering of
the content. Such reductions can include loading and/or rendering less of the content, loading
and/or rendering the content at a smaller size, and/or rendering the content in less resolution
(e.g., a 2D representation rather than a 3D representation). Other operations that can be
performed to reduce load on smart phone 300 while rendering and/or loading the content
include changing audio from spatial to non-spatial, ceasing playback of audio, ceasing
execution of an application and/or a process, reducing brightness of a display of smart phone

300, and/or slowing/stopping a network connection/communication.

[0071] FIG. 3B illustrates smart phone 300 displaying overlay 308 on top of messaging
user interface 302. In some examples, overlay 308 is displayed in response to detecting input
305A in FIG. 3A. As illustrated in FIG. 3B, overlay 308 includes 3D representation 310,
which is a cube that includes 8 vertices (e.g., each corner of the cube). In some examples, the
cube is configured to be rotated and/or turned in response to detecting input, such as swipe
gestures directed to the cube and/or movement of smart phone 300. Such animations can be
defined by the content in content message 306 and be provided by 3D representation 310
when smart phone 300 determines that loading and/or rendering such is within an acceptable

performance threshold for smart phone 300.

[0072] In some examples, overlay 308 is provided by a messaging application
corresponding to messaging user interface 302. In such examples, the cube can correspond to
(e.g., is configured to be opened by) a different application than the messaging application.
For example, the cube can be presented in messaging user interface 302 when viewing the
cube in response to particular types of input (e.g., a press-and-hold input on message content
306, as described above with respect to FIG. 3A) and presented in the different application
(e.g., as illustrated in FIG. 3E and described further below) when viewing the cube in

response to other types of input (e.g., a tap input on message content 306).
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[0073] FIG. 3C illustrates smart phone 300 displaying overlay 312 on top of messaging
user interface 302. In some examples, overlay 312 is displayed in response to detecting input
305A in FIG. 3A (e.g, instead of overlay 308 illustrated in FIG. 3B). As illustrated in FIG.
3C, overlay 312 includes 2D representation 314, which is a square that includes 4 vertices
(e.g., each corner of the square). In some examples, the square is static and not able to be
rotated and/or turned in response to detecting input. Such restrictions to 2D representation
314 can result from smart phone 300 determining that loading and/or rendering more than 2D
representation 314 (e.g., 3D representation 310) is not within an acceptable performance

threshold for smart phone 300.

[0074] In some examples, overlay 312 is provided by a messaging application
corresponding to messaging user interface 302. In such examples, the square can correspond
to (e.g., is configured to be opened by) a different application than the messaging application.
For example, the square can be presented in messaging user interface 302 when viewing the
square in response to particular types of input (e.g., a press-and-hold input on message
content 306, as described above with respect to FIG. 3A) and presented (e.g., in a different
format, such as a cube, or in the same format) in the different application when viewing the

square in response to other types of input (e.g., a tap input on message content 306).

[0075] FIG. 3D illustrates smart phone 300 displaying overlay 316 on top of messaging
user interface 302. In some examples, overlay 316 is displayed in response to detecting input
305A in FIG. 3A (e.g, instead of overlay 308 illustrated in FIG. 3B and/or overlay 312
illustrated in FIG. 3C). As illustrated in FIG. 3D, overlay 312 does not include a
representation of content corresponding to content message 306 and instead includes error
message 318, indicating that the object (e.g., content of content message 306) cannot be
rendered at this time. In some examples, error message 318 is displayed as a result of smart
phone 300 determining that loading and/or rendering a representation of content
corresponding to content message 306 is not within an acceptable performance threshold for
smart phone 300. It should be recognized that smart phone 300 can supplement error message
318 and/or provide an error message in other ways, including through audio and/or haptic
feedback. In some examples, error message 318 indicates that content cannot be rendered by

smart phone 300 at all, not just at this time.

[0076] In some examples, overlay 316 is provided by a messaging application
corresponding to messaging user interface 302. In such examples, error message 318 can

correspond to loading and/or rendering content with respect to the messaging application at a
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current time and not with respect to a different application than the messaging application
and/or a different time. For example, content corresponding to content message 306 (e.g., 3D
representation 310 and/or 2D representation 314) can be presented in the different application
when viewing the content in response to other types of input (e.g., a tap input on message
content 306) and/or input at a different time when smart phone 300 is operating under

different circumstances.

[0077] FIG. 3E illustrates smart phone 300 displaying user interface 320. In some
examples, user interface 320 is displayed in response to detecting input 305A in FIG. 3A
(e.g., when input 305A is a different type of input (e.g., a tap input rather than a press-and-
hold input) than used when causing overlay 308, 312, and/or 316 to be displayed). As
illustrated in FIG. 3E, user interface 320 includes 3D representation 324, which is a cube that
includes 8 vertices (e.g., each corner of the cube). In some examples, the cube is displayed
while playing audio and/or includes different textures and/or is a different size than 3D
representation 310. In such examples, the cube in user interface 320 can be configured to be
rotated and/or turned in response to detecting input, such as swipe gestures directed to the
cube and/or movement of smart phone 300. Such animations can be defined by the content in
content message 306 and be provided by 3D representation 324 when smart phone 300
determines that loading and/or rendering such is within an acceptable performance threshold

for smart phone 300.

[0078] In some examples, user interface 320 is not provided by messaging user interface
302 and instead is provided by a different application that is used to display content of
content message 306. In such examples, the cube in user interface 320 can correspond to

(e.g., is configured to be opened by) the different application.

[0079] FIGS. 3F-3H illustrate exemplary user interfaces of techniques described herein
with respect to HMD 326. In some examples, HMD 326 is worn on a head of a user and
provides content to each eye of the user. For example, as illustrated in FIG. 3F, HMD 326
can display left cube 328 A on the left and right cube 328B on the right so that a user wearing
HMD 326 sees a 3D cube. In some examples, HMD 326 displays content in response to
input, such as input 305A described above with respect to FIG. 3A or input detected via
HMD 326 without regard to smart phone 300. In some examples, such content can be
rendered by smart phone 300 and/or HMD 326 to be displayed by HMD 326. In such

examples, the same or similar determinations as described above can occur on smart phone

25



WO 2024/253822 PCT/US2024/029855
300 and/or HMD 326 before initializing rendering of content corresponding to left cube 328A
and right cube 328B.

[0080] FIGS. 31-3K illustrate exemplary user interfaces of techniques described herein
with respect to personal computer 334. In some examples, personal computer 335 is a laptop
or a desktop that is in communication with a mouse and/or a keyboard. In such examples,
personal computer 335 can allow content from multiple applications at the same time, as

discussed further below.

[0081] FIG. 31 illustrates personal computer 334 displaying desktop user interface 336. In
some examples, desktop user interface 336 is managed and/or displayed by one or more
system processes of personal computer 334. In such examples, desktop user interface 336 can
include windows corresponding to different applications executing on personal computer
334. As illustrated in FIG. 31, desktop user interface 336 includes browsing window 338. In
some examples, browsing window 338 allows a user to navigate to different files and/or
folders stored by personal computer 334. For example, FIG. 31 illustrates browsing window

338 including indications of multiple files (e.g., first file 340 and second file 342).

[0082] In some examples, while displaying an indication of a file, personal computer 334
detects an input (e.g., a tap input and/or directional input) corresponding to selection of a file.

As illustrated in FIG. 31, first file 340 is currently selected.

[0083] In some examples, while a file is selected, personal computer 334 detects an input
(e.g., press of a space bar) corresponding to a request to render content of first file 340. In
such examples, the request can be for a particular application to display content of first file
340, such as an application that is different from one set as a default application to view
content of the type included in first file 340. In some examples, in response to detecting the
input, personal computer 334 performs one or more determinations as described above to

determine whether to initiate loading and/or rendering of the content.

[0084] In some examples, after and/or in response to rendering of the content, window
344 1s displayed to include the rendered content (e.g., 3D representation 348). As illustrated
in FIG. 31, window 344 includes 3D representation 348, title 346 (e.g., a title of the rendered
content, such as that included in browsing window 338), and control 350. In some examples,
selection of control 350 causes a user interface of an application configured as default for the
type of content of 3D representation 348 to be executed and/or displayed to present content

corresponding to 3D representation 348. In some examples, the content presented in the user
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interface of the application is more complex and/or requires additional resources to load

and/or render as compared to 3D representation 348.

[0085] FIG. 3] illustrates personal computer 334 displaying different content in desktop
user interface 336 than illustrated in FIG. 31. As illustrated in FIG. 3J, desktop user interface
336 includes window 344. In some examples, window 344 is displayed in response to
detecting an input (e.g., press of a space bar) corresponding to a request to render content of
first file 340 (e.g., as described above with respect to FIG. 31). In some examples, in response
to detecting the input, personal computer 334 performs one or more determinations as

described above to determine whether to initiate loading and/or rendering of the content.

[0086] In some examples, after and/or in response to rendering the content, window 344
is displayed to include the rendered content (e.g., 2D representation 356). As illustrated in
FIG. 3J, 2D representation 356 is different from 3D representation 348 illustrated in FIG. 31.
In some examples, such differences are a result of personal computer 344 determining that
loading and/or rendering 3D representation 348 exceeds a performance threshold of personal
computer 344 and that loading and/or rendering 2D representation 356 does not exceed the

performance threshold.

[0087] FIG. 3K illustrates personal computer 334 displaying different content in desktop
user interface 336 than illustrated in FIGS. 31-3J. As illustrated in FIG. 3K, desktop user
interface 336 includes window 360. In some examples, window 360 is displayed in response
to detecting an input (e.g., press of a space bar) corresponding to a request to render content
of first file 340 (e.g., as described above with respect to FIGS. 31-3]). In some examples, in
response to detecting the input, personal computer 334 performs one or more determinations

as described above to determine whether to initiate loading and/or rendering of the content.

[0088] In some examples, in response to determining not to initiate loading and/or
rendering of the content, window 360 is displayed and includes error message 364 without
including a representation of first file 340 (e.g., 3D representation 348 and/or 2D
representation 356). In some examples, error message 364 is displayed as a result of personal
computer 344 determining that loading and/or rendering a representation of first file 340

exceeds a performance threshold of personal computer 344.

[0089] The illustrations above describe techniques herein with respect to a single model.
It should be recognized that a request to render content can include multiple models and/or

other types of content and that such determinations described above can be with respect to
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each piece of content (e.g., each model) serially or a combination of the content (e.g., the

multiple models).

[0090] In some examples, after content is displayed (e.g., 3D representation 310, 2D
representation 314, error message 318, left cube 328A, right cube 328B, left square 330A,
right square 330B, left error 332A, right error 332B, 3D representation 348, 2D
representation 356, and/or error message 364), a computer system (e.g., smart phone 300,
HMD 326, and/or personal computer 334) determines whether performance of the computer
system (and/or a computer system rendering the content) has changed. In such examples,
when the performance has changed and a determination is made that a current performance
exceeds and/or does not exceed a performance threshold, the computer system causes
different content to be loaded, rendered, and/or displayed that satisfies the performance
threshold. For example, while a 3D representation is displayed, the computer system can
determine that rendering the 3D representation exceeds the performance threshold and, in

response, cause rendering and display of a 2D representation and/or an error message.

[0091] It should be recognized that other operations can be performed to reduce effect of
rendering the content, such as pausing animations, pausing physics simulation, and/or
reducing size and/or complexity of a representation. In some examples, the computer system
notifies a user of such reductions, such as by displaying a notification, outputting an audio

indication, and/or outputting haptic feedback.

[0092] FIG. 4 is a flow diagram illustrating a method (e.g., method 400) for conditionally
rendering assets in accordance with some examples. Some operations in method 400 are,
optionally, combined, the orders of some operations are, optionally, changed, and some

operations are, optionally, omitted.

[0093] In some examples, method 400 is performed at a computer system (e.g., a device,
a personal device, a user device, and/or a head-mounted display (HMD)). In some examples,
the computer system is a phone, a watch, a tablet, a fitness tracking device, a wearable
device, a television, a multi-media device, an accessory, a speaker, and/or a personal
computing device. In some examples, the computer system is in communication with
input/output devices, such as one or more cameras (e.g., a telephoto camera, a wide-angle
camera, and/or an ultra-wide-angle camera), speakers, microphones, sensors (e.g., heart rate
sensor, monitors, antennas (e.g., using Bluetooth and/or Wi-Fi), fitness tracking devices (e.g.,
a smart watch and/or a smart ring), and/or near-field communication sensors). In some

examples, the computer system is in communication with a display generation component
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(e.g., a projector, a display, a display screen, a touch-sensitive display, and/or a transparent

display).

[0094] At 402, the computer system receives a request to render (e.g., display, create,
generate and/or synthesize) a first asset (e.g., a static file, a model, a graphical representation,

and/or an animation).

[0095] At 404, in response to receiving the request to render the first asset, the computer
system measures (e.g., directly measures or causes measuring) (e.g., computes, ascertains,
assesses, determines, and/or identifies) performance of the computer system to identify (e.g.,
determine and/or generate) a current performance measurement (e.g., an amount of time,
available memory, available network bandwidth, and/or processor time) (e.g., an amount of
latency) (e.g., a length of time and/or an amount of resources (e.g., time, memory, processor
time, and/or number of operations) required to perform an operation) of the computer system
(e.g., by performing an operation (e.g., rendering an asset different from the first asset) other

than rendering the first asset).

[0096] At 406, after measuring performance of the computer system, in accordance with
a determination that a first set of one or more criteria is satisfied with respect to the first item,
wherein the first set of one or more criteria includes a criterion based on one or more
characteristics (e.g., aspects, operations, requirements, and/or settings) of the first asset and
the current performance measurement (e.g., a current system performance, a current state,
and/or a current status) of the computer system, the computer system renders the first asset.
In some examples, rendering the first asset includes providing a three-dimensional (3D)
representation of the first asset. In some examples, rendering the first asset includes providing
a two-dimensional (2D) representation of the first asset. In some examples, the computer
system determines the one or more characteristics of the first asset via analysis of the first
asset. In some examples, the computer system determines the one or more current
performance measurements of the computer system via rendering another asset different from
the first asset. In some examples, the computer system determines the one or more current
performance measurements of the computer system via requesting such information, an API,
and/or an IPC. In some examples, the first set of one or more criteria includes a criterion that
is satisfied when a determination is made that the one or more characteristics of the first asset
require a first amount of resources and the one or more current performance measurements
indicate a second amount of resources (e.g., of the computer system) are available or used. In

some examples, the second amount is the same as the first amount. In some examples, the
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second amount is different from (e.g., exceeds by at least a predefined threshold) the first

amount.

[0097] At 408, after measuring performance of the computer system, in accordance with
a determination that a second set of one or more criteria is satisfied, wherein the second set of
one or more criteria is different from the first set of one or more criteria, the computer system
forgoes initializing rendering of the first asset. In some examples, the second set of one or
more criteria is satisfied when the first set of one or more criteria is not satisfied. In some
examples, the second set of one or more criteria is satisfied when a criterion of the first set of
one or more criteria is not satisfied. In some examples, the second set of one or more criteria
includes a criterion that is satisfied when a determination is made that the one or more
characteristics of the first asset require the first amount of resources and the one or more
current performance measurements indicate a third amount of resources (e.g., of the computer
system) are available or used. In some examples, the third amount of resources are less than

the first amount of resources.

[0098] In some examples, the first asset includes a three-dimensional (3D) asset (e.g., a
3D model, such as a 3D model subject to one or more physics settings and/or an animation).
In some examples, the first asset includes a two-dimensional (2D) asset. In some examples,

the first asset includes text, an image, and/or a video.

[0099] In some examples, method 400 is performed by a system process (e.g., a daemon
and/or a process of an operating system) of the computer system. In some examples, method
400 is performed by a user process of the computer system (e.g., a process of an application
installed on the computer system) (e.g., and not performed by a system process (e.g., as
described above) of the computer system). In some examples, method 400 is performed by a
first application of the computer system. In some examples, the first asset corresponds to a
second application of the computer system that is different from the first application. In some
examples, the first asset corresponds to a second application of the computer system that is
different from the first application. In some examples, in response to detecting an input
corresponding to a request to open the first asset, the computer system opens the first asset

via the second application (e.g., and not the first application).

[0100] In some examples, rendering the first asset includes displaying, via a first display
generation component (e.g., a display screen, a touch-sensitive display, and/or a projector) in
communication with the computer system, the first asset. In some examples, rendering the

first asset includes synthesizing an image and/or a video. In some examples, displaying the
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first asset includes displaying a representation (e.g., a 3D representation and/or a 2D

representation) of the first asset.

[0101] In some examples, after receiving the request to render the first asset, after
measuring performance of the computer system, and in accordance with a determination that
the second set of one or more criteria is satisfied, the computer system outputs, via one or
more output devices (e.g., a speaker, a display generation component, and/or an haptic output
generation component) in communication with the computer system, an indication (e.g., a
warning message, an error message, a representation, a sound, and/or a haptic) that the first
asset cannot be rendered (e.g., without displaying the first asset, a representation of the first
asset, a representation rendered using the first asset, a 2D representation of the first asset,

and/or a 3D representation of the first asset).

[0102] In some examples, the one or more characteristics include a number of vertices
(e.g., a point in space that defines a shape of a model) desired (e.g., needed, wanted, required,
and/or allowed) to be rendered for the first asset, a texture size (e.g., a length and/or widget of
a portion of a model) (e.g., a size of an image) of a portion of a representation (e.g., a 3D or
2D representation) of the first asset, a physics setting applied to a representation of the first
asset, an animation defined by the first asset, or a combination thereof. In some examples, the
one or more characteristics include a number of rays needed to be traced to render the first
asset. In some examples, the one or more characteristics include a number of objects needed
to be rendered for the first asset. In some examples, the one or more characteristics define a
complexity of the first asset. In some examples, the one or more characteristics are

indications of an amount of time to render the first asset.

[0103] In some examples, performance of the computer system is measured by rendering
a second asset different from the first asset. In some examples, the second asset requires less
resources (e.g., memory and/or processor time) to render than the first asset. In some
examples, the second asset is smaller than the first asset. In some examples, a representation
resulting from rendering the second asset is smaller (e.g., less memory) than a representation
resulting from rendering the first asset. In some examples, rendering the first asset requires a
first amount of resources (e.g., of the computer system). In some examples, rendering the
second asset requires a second amount of resources (e.g., of the computer system) different

from the first amount of resources.

[0104] In some examples, the computer system receives (e.g., before, concurrently, or

after rendering the first asset) a request to render a third asset different from the first asset. In
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some examples, after (e.g., in response to and/or at some time after) receiving the request to
render the third asset (e.g., and in accordance with a determination that the first set of one or
more criteria is not satisfied with respect to the third asset using an updated current
performance measurement), the computer system forgoes initializing rendering of the third
asset. In some examples, the updated current performance measurement is the same as the
current performance measurement. In some examples, the current performance measurement
is updated in response to receiving the request to render the third asset and, after updating, the
current performance measurement is the same as before updating. In some examples, after
not (and/or forgoing) rendering the first asset, the computer system receives a request to
render a fourth asset different from the first asset; and, after (e.g., in response to and/or at
some time after) receiving the request to render the fourth asset (e.g., and in accordance with
a determination that the first set of one or more criteria is satisfied with respect to the fourth
asset using the updated current performance measurement), the computer system renders the

fourth asset.

[0105] In some examples, after rendering the first asset, the computer system receives a
second request to render the first asset. In some examples, after (e.g., in response to and/or at
some time after) receiving the second request to render the first asset (e.g., and in accordance
with a determination that the first set of one or more criteria is not satisfied with respect to the
first asset using an updated current performance measurement), the computer system forgoes
initializing rendering of the third asset. In some examples, the updated current performance
measurement is different from the current performance measurement. In some examples, the
current performance measurement is updated in response to receiving the second request to
render the third asset and, after updating, the current performance measurement is different
from before updating. In some examples, after forgoing rendering the first asset, the computer
system receives a third request to render the first asset. In some examples, after (e.g., in
response to and/or at some time after) receiving the second request to render the first asset
(e.g., and in accordance with a determination that the first set of one or more criteria is
satisfied with respect to the first asset using the updated current performance measurement),

the computer system renders the first asset.

[0106] In some examples, the criterion is based on a third request to render a respective
asset. In some examples, the third request is different from (and/or distinct from and/or

separate from) the request to render the first asset.
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[0107] In some examples, the request to render the first asset includes a request to render
a set of one or more assets different from (and/or does not include) the first asset. In some
examples, the criterion is not based on a characteristic of an asset included in the set of one or

more assets.

[0108] In some examples, the request to render the first asset includes a request to render
one or more second assets different from the first asset. In some examples, the criterion is

based on one or more characteristics of the one or more second assets.

[0109] In some examples, receiving the request to render the first asset includes
detecting, via one or more input devices (e.g., a camera (e.g., a telephoto camera, a wide-
angle camera, and/or an ultra-wide-angle camera), a microphone, a sensor (such as a heart
rate sensor), a touch-sensitive surface, a mouse, a keyboard, a touch pad, and/or an input
mechanism (e.g., a physical input mechanism, such as a rotatable input mechanism and/or a
button)) in communication with the computer system, an input (e.g., a tap input and/or a non-
tap input, such as an air input (e.g., a pointing air gesture, a tapping air gesture, a swiping air
gesture, and/or a moving air gesture), a gaze input, a gaze-and-hold input, a mouse click, a
mouse click-and-drag, a key input of a keyboard, a voice command, a selection input, and/or
an input that moves the computer system in a particular direction and/or to a particular
location) directed to a file (e.g., a container storing data and/or information) (e.g., a

representation of the file) corresponding to the first asset.

[0110] In some examples, receiving the request to render the first asset includes
detecting, via an application of the computer system, a request from a first portion of the
application to render a second portion of the application. In some examples, the first portion
corresponds to a first user interface and/or a portion of the first user interface. In some
examples, the second portion corresponds to the portion of the first user interface, another
portion different from the portion of the first user interface, and/or a second user interface
different from the first user interface. In some examples, the first portion corresponds to a
first portion (e.g., a level, an area of a virtual world, and/or a set of one or more objects) of an
experience (e.g., a game, a central experience, and/or meeting point (e.g., socializing point
and/or origin), and/or a currently viewable portion) of the application. In some examples, the
second portion corresponds to a second portion (e.g., a second level different from the level, a
second area of the virtual world different from the area, and/or a second set of one or more
objects different from the set of one or more objects) of the experience of the application. In

some examples, the second portion is different from the first portion.
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[0111] In some examples, the first asset is rendered in a first manner (e.g., in a first
resolution, a first format (e.g., as a 3D or 2D representation), and/or a first visual appearance)
in response to receiving the request to render the first asset. In some examples, while the first
asset is being displayed (e.g., after and/or as part of rendering the first asset), the computer
system detects a change (e.g., increase and/or decrease) to the current performance
measurement of the computer system. In some examples, in response to detecting the change
to the current performance measurement, the computer system renders the first asset in a
second manner (e.g., in a second resolution different from the first resolution, a second
format different from the first format, and/or a second visual appearance different from the
first visual appearance) different from (e.g., greater or lower than and/or requiring more or

less resources to display as compared to) the first manner.

[0112] In some examples, rendering the first asset in the first manner includes providing
(e.g., rendering, generating, and/or causing display of) a 3D representation of the first asset.
In some examples, providing the first asset in the second manner includes providing a 2D

representation of the first asset.

[0113] In some examples, rendering the first asset in the first manner includes providing
an animation of the first asset or providing a representation of the first asset with a physics
setting applied to the representation. In some examples, rendering the first asset in the second
manner does not include providing an animation of the first asset and does not include
providing a representation of the first asset with the physics setting applied to the

representation.

[0114] In some examples, the first asset (e.g., after being rendered in the first manner or
the second manner) is displayed while audio is playing (e.g., corresponding to the first asset).
In some examples, in response to detecting the change to the current performance
measurement, the computer system ceases playback of the audio (e.g., while displaying the

first asset (e.g., after being rendered in the first manner or the second manner)).

[0115] In some examples, rendering the first asset in the first manner includes providing a
first portion of the first asset with a first texture (e.g., a surface characteristic and/or
appearance). In some examples, rendering the first asset in the second manner includes
providing the first portion of the first asset with a second texture different from the first

texture.
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[0116] In some examples, rendering the first asset in the first manner includes providing
the first asset in a first resolution. In some examples, rendering the first asset in the second
manner includes providing the first asset in a second resolution different from (e.g., greater or

lower than) the first resolution.

[0117] Note that details of the processes described above with respect to method 400
(e.g., FIG. 4) are also applicable in an analogous manner to other methods described herein.
For example, method 500 optionally includes one or more of the characteristics of the various
methods described above with reference to method 400. For example, the first asset of
method 500 can be the first asset of method 500. For brevity, these details are not repeated

below.

[0118] FIG. 5 is a flow diagram illustrating a method (e.g., method 500) for rendering
assets in different manners in accordance with some examples. Some operations in method
500 are, optionally, combined, the orders of some operations are, optionally, changed, and
some operations are, optionally, omitted. In some examples, method 500 is performed at a

computer system (e.g., as described above with respect to method 400).

[0119] At 502, the computer system receives a request to render (e.g., as described above
with respect to method 400) a first asset (e.g., as described above with respect to method

400).

[0120] At 504, in response to receiving the request to render the first asset, in accordance
with a determination that a first set of one or more criteria is satisfied, wherein the first set of
one or more criteria includes a criterion based on a first set of one or more characteristics of
the first asset (e.g., as described above with respect to the one or more characteristics of the
first asset for method 400) and a first set of one or more current performance measurements
(e.g., as described above with respect to the one or more current performance measurements
of the computer system for method 400) of the computer system, the computer system
renders the first asset in a first manner (e.g., in a first resolution, a first format (e.g., as a 3D
or 2D representation), and/or a first visual appearance), wherein the first set of one or more
characteristics includes a number of vertices (e.g., a point in space that defines a shape of a
model) desired (e.g., needed, wanted, required, and/or allowed) to be rendered for the first
asset, a texture size (e.g., a length and/or widget of a portion of a model) (e.g., a size of an
image) of a portion of a representation (e.g., a 3D or 2D representation) of the first asset, a
physics setting (e.g., a setting that applies a force (e.g., gravity) and/or other modification to a

representation of the first asset when rendered) applied to (e.g., during rendering) a
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representation of the first asset, an animation defined by the first asset, or a combination
thereof. In some examples, the first set of one or more criteria includes a criterion that is
satisfied when a first threshold is satisfied. In some examples, the criterion of the first set of
one or more criteria is satisfied when the first set of one or more characteristics of the first
asset require a first amount of resources and the second set of one or more current
performance measurements indicate a second amount of resources (e.g., of the computer
system) are available or used. In some examples, the second amount is the same as the first
amount. In some examples, the second amount is different from (e.g., exceeds by at least a

predefined threshold) the first amount.

[0121] At 506, in response to receiving the request to render the first asset, in accordance
with a determination that a second set of one or more criteria is satisfied, wherein the second
set of one or more criteria includes a criterion based on a second set of one or more
characteristics of the first asset (e.g., as described above with respect to the one or more
characteristics of the first asset for method 400) and a second set of one or more current
performance measurements of the computer system (e.g., as described above with respect to
the one or more current performance measurements of the computer system for method 400),
the computer system renders the first asset in a second manner (e.g., in a second resolution
different from the first resolution, a second format different from the first format, and/or a
second visual appearance different from the first visual appearance) different from (e.g.,
greater or lower than and/or requiring more or less resources to display as compared to) the
first manner (e.g., without rendering the first asset in the first manner), wherein the second set
of one or more criteria is different from the first set of one or more criteria. In some
examples, the first asset is rendered in the first manner without rendering the first asset in the
second manner. In some examples, the second set of one or more characteristics is the first set
of one or more characteristics. In some examples, the second set of one or more
characteristics is different from the first set of one or more characteristics. In some examples,
the second set of one or more current performance measurements is the first set of one or
more current performance measurements. In some examples, the second set of one or more
current performance measurements is different from the first set of one or more current
performance measurements. In some examples, the second set of one or more criteria
includes a criterion that is satisfied when a second threshold different from the first threshold
is satisfied. In some examples, the criterion of the second set of one or more criteria is
satistied when the second set of one or more characteristics of the first asset require a third
amount (e.g., the same or different from the first amount) of resources and the second set of

one or more current performance measurements indicate a fourth amount (e.g., the same or
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different from the second amount, such as less than the second amount) of resources (e.g., of
the computer system) are available or used. In some examples, the fourth amount is the same
as the third amount. In some examples, the fourth amount is different from (e.g., exceeds by
at least a predefined threshold) the third amount. In some examples, the second set of one or
more characteristics includes a number of vertices (e.g., a point in space that defines a shape
of a model) desired (e.g., needed, wanted, required, and/or allowed) to be rendered for the
first asset, a texture size (e.g., a length and/or widget of a portion of a model) (e.g., a size of
an image) of a portion of a representation (e.g., a 3D or 2D representation) of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof. In some examples, the second set of one or more criteria is

satisfied when the first set of one or more criteria is not satisfied.

[0122] In some examples, rendering the first asset in the first manner includes providing a
3D representation of the first asset. In some examples, rendering the first asset in the second

manner includes providing a 2D representation of the first asset.

[0123] In some examples, rendering the first asset in the first manner includes providing
an animation of the first asset or rendering a representation of the first asset with a physics
setting applied to the representation. In some examples, rendering the first asset in the second
manner does not include rendering an animation of the first asset and does not include
rendering a representation of the first asset with the physics setting applied to the

representation.

[0124] In some examples, the first asset (e.g., after being rendered in the first manner or
the second manner) is displayed while audio is playing (e.g., corresponding to the first asset).
In some examples, in response to detecting a change to a current performance measurement
(e.g., of the first set of one or more current performance measurements and/or the second set
of one or more current performance measurements), the computer system ceases playback of
the audio (e.g., while displaying the first asset (e.g., after being rendered in the first manner

or the second manner)).

[0125] In some examples, rendering the first asset in the first manner includes providing a
first portion of the first asset with a first texture (e.g., a surface characteristic and/or
appearance). In some examples, rendering the first asset in the second manner includes
providing the first portion of the first asset with a second texture different from the first

texture.
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[0126] In some examples, rendering the first asset in the first manner includes providing
the first asset in a first resolution. In some examples, rendering the first asset in the second
manner includes providing the first asset in a second resolution different from (e.g., greater or

lower than) the first resolution.

[0127] In some examples, rendering the first asset (e.g., in the first manner or the second
manner) includes displaying, via a first display generation component (e.g., a display screen,
a touch-sensitive display, and/or a projector) in communication with the computer system, the
first asset. In some examples, rendering the first asset includes synthesizing an image and/or a
video in the first manner and/or the second manner. In some examples, displaying the first
asset includes displaying a representation (e.g., a 3D representation and/or a 2D

representation) of the first asset.

[0128] In some examples, a first performance measurement of the first set of one or more
current performance measurements is measured (e.g., computed, ascertained, received,

assessed, determined, and/or identified) before receiving the request to render the first asset.

[0129] In some examples, a second performance measurement of the first set of one or
more current performance measurements is measured (e.g., computed, ascertained, received,
assessed, determined, and/or identified) in response to receiving the request to render the first

asset.

[0130] In some examples, a third performance measurement of the first set of one or
more current performance measurements is determined by rendering another asset different
from the first asset. In some examples, the third performance measurement is determined by
computing an amount of resources (e.g., time, memory, network bandwidth, number of
operations, and/or processor time) required for rendering the first asset (e.g., in the first
manner and/or the second manner) using an amount of resources required to render the other
asset. In some examples, the third performance measurement of the one or more current
performance measurements is determined by comparing the amount of resources required for
rendering the first asset and an amount (e.g., a target threshold) of resources available and/or
used for a predefined amount of time (e.g., currently and/or predicted in the future). In some
examples, the first asset is rendered in the first manner when the amount of resources
required for rendering the first asset in the first manner is below the target threshold. In some
examples, the first asset is rendered in the second manner when the amount of resources

required for rendering the first asset in the second manner is below the target threshold.
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[0131] In some examples, the computer system receives (e.g., before, concurrently, or
after receiving the request to render the first asset and before, concurrently, or after rendering
the first asset in the first manner) a request to render a second asset different from the first
asset. In some examples, in response to receiving the request to render the second asset (e.g.,
and in accordance with a determination that the second set of one or more criteria is
satisfied), the computer system renders the second asset in the second manner. In some
examples, after receiving the request to render the first asset and after rendering the first asset
in the second manner, the computer system receives a request to render a third asset different
from the first asset. In some examples, in response to receiving the request to render the third
asset (e.g., and in accordance with a determination that the first set of one or more criteria is

satisfied), the computer system renders the third asset in the first manner.

[0132] In some examples, after receiving the request to render the first asset and after
rendering the first asset in the first manner, the computer system receives a second request to
render the first asset. In some examples, in response to receiving the second request to render
the first asset (e.g., and in accordance with a determination that the second set of one or more
criteria is satisfied), the computer system renders the first asset in the second manner. In

some examples, after receiving the request to render the first asset and after rendering the first
asset in the second manner, the computer system receives a third request to render the first
asset. In some examples, in response to receiving the third request to render the first asset
(e.g., and in accordance with a determination that the first set of one or more criteria is

satisfied), the computer system renders the first asset in the first manner.

[0133] In some examples, receiving the request to render the first asset includes
detecting, via one or more input devices (e.g., a camera (e.g., a telephoto camera, a wide-
angle camera, and/or an ultra-wide-angle camera), a microphone, a sensor (such as a heart
rate sensor), a touch-sensitive surface, a mouse, a keyboard, a touch pad, and/or an input
mechanism (e.g., a physical input mechanism, such as a rotatable input mechanism and/or a
button)) in communication with the computer system, an input (e.g., a tap input and/or a non-
tap input, such as an air input (e.g., a pointing air gesture, a tapping air gesture, a swiping air
gesture, and/or a moving air gesture), a gaze input, a gaze-and-hold input, a mouse click, a
mouse click-and-drag, a key input of a keyboard, a voice command, a selection input, and/or
an input that moves the computer system in a particular direction and/or to a particular
location) directed to a file (e.g., a container storing data and/or information) (e.g., a

representation of the file) corresponding to the first asset.

39



WO 2024/253822 PCT/US2024/029855
[0134] In some examples, receiving the request to render the first asset includes
detecting, via an application of the computer system, a request from a first portion of the
application to render a second portion of the application. In some examples, the first portion
corresponds to a first user interface and/or a portion of the first user interface. In some
examples, the second portion corresponds to the portion of the first user interface, another
portion different from the portion of the first user interface, and/or a second user interface
different from the first user interface. In some examples, the first portion corresponds to a
first portion (e.g., a level, an area of a virtual world, and/or a set of one or more objects) of an
experience (e.g., a game, a central experience, and/or meeting point (e.g., socializing point
and/or origin), and/or a currently viewable portion) of the application. In some examples, the
second portion corresponds to a second portion (e.g., a second level different from the level, a
second area of the virtual world different from the area, and/or a second set of one or more
objects different from the set of one or more objects) of the experience of the application. In

some examples, the second portion is different from the first portion.

[0135] In some examples, while the first asset is being displayed (e.g., after and/or as part
of rendering the first asset), the computer system detects a change to one or more current
performance measurements (e.g., the first set of one or more current performance
measurements and/or the second set of one or more current performance measurements) of
the computer system. In some examples, in response to detecting the change to the one or
more current performance measurements, the computer system renders the first asset in a
different manner than the first asset that was displayed when detecting the change (e.g., when
the first asset that is being displayed is rendered in the first manner, rendering the first asset
in the second manner) (e.g., when the first asset that is being displayed is rendered in the

second manner, the computer system renders the first asset in the first manner).

[0136] In some examples, in response to receiving the request to render the first asset and
in accordance with a determination that a third set of one or more criteria is satisfied, wherein
the third set of one or more criteria includes a criterion that is satisfied when the request to
render the first asset does not include a size to render the first asset, the computer system
renders the first asset at a first size (e.g., a default size). In some examples, the third set of
one or more criteria includes the first set of one or more criteria or the second set of one or
more criteria. In some examples, the third set of one or more criteria is different from the first
set of one and/or more criteria or the second set of one or more criteria. In some examples,
the first asset includes a predefined and/or predetermined size for the first asset (e.g., a size

included in the first asset and/or a size defined and/or determined before receiving the request
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to render the first asset). In some examples, the predefined size is the first size. In some
examples, the first asset is rendered at the first size in accordance with a determination that a
set of one or more characteristics of the first asset as a set of one or more current performance
measurements of the computer system satisfied a threshold for the first size (e.g., as described
above). In some examples, in response to receiving the request to render the first asset and in
accordance with a determination that a fourth set of one or more criteria is satisfied, wherein
the fourth set of one or more criteria includes a criterion that is satisfied when the request to
render the first asset includes a second size to render the first asset, the computer system
renders the first asset at the second size, wherein the fourth set of one or more criteria is
different from the third set of one or more criteria, and wherein the second size is different
from the first size. In some examples, the fourth set of one or more criteria includes the first
set of one or more criteria or the second set of one or more criteria. In some examples, the
fourth set of one or more criteria is different from the first set of one and/or more criteria or
the second set of one or more criteria. In some examples, the request to render the first asset
including the second size means that the request to render the first asset includes a request to
resize the first asset to the second size (e.g., instead of a default size for the first asset (e.g.,
the first size)). In some examples, the first asset is rendered at the second size in accordance
with a determination that a set of one or more characteristics of the first asset as a set of one
or more current performance measurements of the computer system satisfied a threshold for
the first size (e.g., as described above). In some examples, the first asset is rendered at the
second size not because of a current performance measurement but because the request to
render the first asset includes the second size. In some examples, the first asset is not
rendered (e.g., rendering is not initialized) when the asset cannot be rendered at the second
size (e.g., the requested size). In some examples, the second size is a starting point for
rendering the first asset and the second size can be reduced when a current performance
metric requires (e.g., as described above). In some examples, the second size is a starting
point for rendering the first asset and the second size cannot be reduced when a current
performance metric requires (e.g., as described above) and instead the first asset is rendered
in the second manner (e.g., as described above) when the current performance metric requires
(e.g., in the second manner at the second size or in the second manner at a third size smaller

than then second size).

[0137] Note that details of the processes described above with respect to method 500
(e.g., FIG. 5) are also applicable in an analogous manner to other methods described herein.
For example, method 400 optionally includes one or more of the characteristics of the various

methods described above with reference to method 500. For example, method 500 can
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include operations of method 400 that include forgoing initializing rendering of the first asset.

For brevity, these details are not repeated below.

[0138] FIG. 6 is a flow diagram illustrating a method (e.g., method 600) for rendering
content in accordance with some examples. Some operations in method 600 are, optionally,
combined, the orders of some operations are, optionally, changed, and some operations are,
optionally, omitted. In some examples, method 600 is performed at a computer system (e.g.,

as described above with respect to method 400).

[0139] At 602, the computer system receives a request to render (e.g., as described above
with respect to method 400) a first asset (e.g., as described above with respect to method

400).

[0140] At 604, in response to receiving the request to render the first asset, in accordance
with a determination that a first set of one or more criteria is satisfied, wherein the first set of
one or more criteria includes a criterion based on one or more current performance
measurements (e.g., as described above with respect to method 400) of the computer system,
the computer system renders a three-dimensional (3D) representation of the first asset (e.g.,
without rendering a two-dimensional representation of the first asset). In some examples, the
criterion of the first set of one or more criteria is satisfied when the one or more current
performance measurements indicate an amount of available resources (e.g., of the computer
system, such as battery, memory, an input and/or output device, and/or network bandwidth)

exceed a threshold.

[0141] At 606, in response to receiving the request to render the first asset, in accordance
with a determination that a second set of one or more criteria is satisfied, wherein the second
set of one or more criteria includes a criterion based on the one or more current performance
measurements of the computer system, the computer system renders a two-dimensional (2D)
representation of the first asset (e.g., without rendering a 3D representation of the first asset),
wherein the second set of one or more criteria is different from the first set of one or more
criteria. In some examples, the second set of one or more criteria includes a criterion that is

satisfied when a second threshold different from the first threshold is satisfied.

[0142] In some examples, the one or more current performance measurements include a
current amount of power remaining in a power source (e.g., battery) in communication with

the computer system.
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[0143] In some examples, the one or more current performance measurements include a
current amount of memory (e.g., random access memory, cache, temporary memory, long-
term memory, and/or storage) remaining for the computer system. In some examples, the
current amount of memory remaining for the computer system includes an amount of

memory remaining in a storage device in communication with the computer system.

[0144] In some examples, the one or more current performance measurements include a
current amount of network bandwidth (e.g., via one or more different network channels
and/or via a network interface of the computer system) remaining for the computer system. In
some examples, the one or more current performance measurements include a current amount

of network latency.

[0145] In some examples, the one or more current performance measurements include
whether an input device, an output device, or a combination thereof (e.g., a display
generation component (e.g., a projector, a display, a display screen, a touch-sensitive display,
and/or a transparent display), one or more cameras (e.g., a telephoto camera, a wide-angle
camera, and/or an ultra-wide-angle camera), speakers, microphones, sensors (e.g., heart rate
sensor, monitors, antennas (e.g., using Bluetooth and/or Wi-F1)), fitness tracking devices
(e.g., a smart watch and/or a smart ring), and/or near-field communication sensors) is
currently in communication with the computer system (e.g., if a first type of input device is
currently in communication with the computer system, rendering the 3D representation of the
first asset) (e.g., if the first type of input device is not currently in communication with the
computer system, rendering the 2D representation of the first asset) (e.g., if a second type of
input device different from the first type of input device is currently in communication with

the computer system, rendering the 2D representation of the first asset).

[0146] In some examples, the one or more current performance measurements include
whether an input device, an output device, or a combination thereof (e.g., a display
generation component (e.g., a projector, a display, a display screen, a touch-sensitive display,
and/or a transparent display), one or more cameras (e.g., a telephoto camera, a wide-angle
camera, and/or an ultra-wide-angle camera), speakers, microphones, sensors (e.g., heart rate
sensor, monitors, antennas (e.g., using Bluetooth and/or Wi-F1)), fitness tracking devices
(e.g., a smart watch and/or a smart ring), and/or near-field communication sensors) is
currently operating (e.g., inputting and/or outputting data) (e.g., if a first type of input device
is currently operating, rendering the 3D representation of the first asset) (e.g., if the first type

of input device is not currently operating, rendering the 2D representation of the first asset)
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(e.g., if a second type of input device different from the first type of input device is currently

operating, rendering the 2D representation of the first asset).

[0147] In some examples, rendering a respective representation (e.g., the 3D and/or the
2D representation) of the first asset includes displaying, via a first display generation
component (e.g., a display screen, a touch-sensitive display, and/or a projector) in
communication with the computer system, the respective representation of the first asset. In
some examples, rendering the respective representation of the first asset includes synthesizing

an image and/or a video.

[0148] In some examples, a first performance measurement of the one or more current
performance measurements is measured (e.g., computed, ascertained, received, assessed,

determined, and/or identified) before receiving the request to render the first asset.

[0149] In some examples, a second performance measurement of the one or more current
performance measurements is measured (e.g., computed, ascertained, received, assessed,

determined, and/or identified) in response to receiving the request to render the first asset.

[0150] In some examples, a third performance measurement of the one or more current
performance measurements is determined by rendering another asset different from the first
asset. In some examples, the third performance measurement of the one or more current
performance measurements is determined by computing an amount of resources (e.g., time,
memory, network bandwidth, number of operations, and/or processor time) required for
rendering the first asset (e.g., in the first manner and/or the second manner) using an amount
of resources required to render the other asset. In some examples, the third performance
measurement of the one or more current performance measurements is determined by
comparing the amount of resources required for rendering the first asset and an amount (e.g.,
a target threshold) of resources available and/or used for a predefined amount of time (e.g.,
currently and/or predicted in the future). In some examples, the first asset is rendered in the
first manner when the amount of resources required for rendering the first asset in the first
manner is below the target threshold. In some examples, the first asset is rendered in the
second manner when the amount of resources required for rendering the first asset in the

second manner is below the target threshold.

[0151] In some examples, the computer system receives (e.g., before, concurrently, or
after receiving the request to render the first asset and before, concurrently, or after rendering

the 3D representation of the first asset) a request to render a second asset different from the

44



WO 2024/253822 PCT/US2024/029855
first asset. In some examples, in response to receiving the request to render the second asset
(e.g., and in accordance with a determination that the second set of one or more criteria is
satisfied), the computer system renders a 2D representation of the second asset. In some
examples, after receiving the request to render the first asset and after rendering the 2D
representation of the first asset, the computer system receives a request to render a third asset
different from the first asset. In some examples, in response to receiving the request to render
the third asset (e.g., and in accordance with a determination that the first set of one or more

criteria is satisfied), the computer system renders a 3D representation of the third asset.

[0152] In some examples, after receiving the request to render the first asset and after
rendering the 3D representation of the first asset, the computer system receives a second
request to render the first asset. In some examples, in response to receiving the second
request to render the first asset (e.g., and in accordance with a determination that the second
set of one or more criteria is satisfied), the computer system renders the 2D representation of
the first asset. In some examples, after receiving the request to render the first asset and after
rendering the 2D representation of the first asset, the computer system receives a third request
to render the first asset. In some examples, in response to receiving the third request to render
the first asset (e.g., and in accordance with a determination that the first set of one or more

criteria is satisfied), the computer system renders the 3D representation of the first asset.

[0153] In some examples, receiving the request to render the first asset includes
detecting, via one or more input devices (e.g., a camera (e.g., a telephoto camera, a wide-
angle camera, and/or an ultra-wide-angle camera), a microphone, a sensor (such as a heart
rate sensor), a touch-sensitive surface, a mouse, a keyboard, a touch pad, and/or an input
mechanism (e.g., a physical input mechanism, such as a rotatable input mechanism and/or a
button)) in communication with the computer system, an input (e.g., a tap input and/or a non-
tap input, such as an air input (e.g., a pointing air gesture, a tapping air gesture, a swiping air
gesture, and/or a moving air gesture), a gaze input, a gaze-and-hold input, a mouse click, a
mouse click-and-drag, a key input of a keyboard, a voice command, a selection input, and/or
an input that moves the computer system in a particular direction and/or to a particular
location) directed to a file (e.g., a container storing data and/or information) (e.g., a

representation of the file) corresponding to the first asset.

[0154] In some examples, receiving the request to render the first asset includes
detecting, via an application of the computer system, a request from a first portion of the

application to render a second portion of the application. In some examples, the first portion
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corresponds to a first user interface and/or a portion of the first user interface. In some
examples, the second portion corresponds to the portion of the first user interface, another
portion different from the portion of the first user interface, and/or a second user interface
different from the first user interface. In some examples, the first portion corresponds to a
first portion (e.g., a level, an area of a virtual world, and/or a set of one or more objects) of an
experience (e.g., a game, a central experience, and/or meeting point (e.g., socializing point
and/or origin), and/or a currently viewable portion) of the application. In some examples, the
second portion corresponds to a second portion (e.g., a second level different from the level, a
second area of the virtual world different from the area, and/or a second set of one or more
objects different from the set of one or more objects) of the experience of the application. In

some examples, the second portion is different from the first portion.

[0155] In some examples, while the 3D representation of the first asset is being displayed
(e.g., after and/or as part of rendering the 3D representation of the first asset), the computer
system detects a change to the one or more current performance measurements of the
computer system. In some examples, in response to detecting the change to the one or more
current performance measurements of the computer system, the computer system renders the
2D representation of the first asset. In some examples, while the 2D representation of the first
asset is being displayed (e.g., after and/or as part of rendering the 2D representation of the
first asset), the computer system detects a second change to the one or more current
performance measurements of the computer system. In some examples, in response to
detecting the second change to the one or more current performance measurements of the

computer system, the computer system renders the 3D representation of the first asset.

[0156] Note that details of the processes described above with respect to method 600
(e.g., FIG. 6) are also applicable in an analogous manner to the methods described herein. For
example, method 500 optionally includes one or more of the characteristics of the various
methods described above with reference to method 600. For example, rendering the first asset
in the first manner of method 500 can be rendering the 3D representation of the first asset of
method 600. For another example, rendering the first asset in the second manner of method
500 can be rendering the 2D representation of the first asset of method 600. For brevity, these

details are not repeated below.

[0157] In some examples, a peer to view called Model3D is provided. In some examples,

Model3d asynchronously loads 3D scenes using the same loading rules as an Entity. In some
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examples, Model3D loads models from a network. In such examples, the models are loaded

similarly to how an image would asynchronously load in a 2D framework.

[0158] In some examples, Model3D can be thought of as a 3D peer of images. For
example, images have an intrinsic size, and by default they render at their intrinsic size,
potentially overflowing the bounds of their containers. In some examples, an image has a
resizable() modifier, which switches the image into a mode where it scales itself in X and Y
to fill its containing bounds. In some examples, Model3D will behave much the same. In
some examples, Model3D content, by default, is not resizable. In such examples, Model3D
content renders at their intrinsic size. In some examples, the intrinsic size is reported back up
to a 2D framework layout system. In such examples, by being reported to the 2D framework
layout system, Model3D content can be positioned within other layout containers and can
participate (e.g., fully participate) in layout. In some examples, Model3D content will have a
-resizable() modifier, which makes them scale to fill their parent container. In some
examples, .resizeable() modifier can be combined with .scaledToFit() and .scaledToFill()

modifiers to allow content to scale up and preserve its aspect ratio.

[0159] In some examples, processes can create Model3D content in three ways: by scene
name in a given bundle, by loading a file on disk, and/or by downloading a file from a
network URL. In some examples, when Model3D content finishes loading, the Model3D
content computes a size of a scene that it is included in via visualBounds(relativeTo: nil), and
uses that as an intrinsic size of a model for layout. In such examples, the Model3D content is
able to be displayed inside of a view hierarchy without needing to provide any explicit frame.
In some examples, if Model3D content is resizable, the Model3D content will scale itself to

fill a container using that bounding size.

[0160] Consider a view that displays an assortment of computers on a shelf. In some
examples, processes can use a Model3D content to asynchronously load all 3D models and

use regular VStack’s and Hstack’s to position them relative to each other.
[0161] struct Shelf: View {

[0162] var body: some View {

[0163] HStack(alignment: .bottom) {

[0164] VStack {
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[0165] Model3D(named: "Computer")
[0166] Text("Computer")
[0167] }

[0168] ForEach([13, 14, 16], id: \.self) { displaySize in
[0169] VStack {

[0170] Model3D(named: "Computer \(display Size)")
[0171] Text("Computer \(displaySize)-inch")

[0172] }

[0173] }

[0174] }

[0175]  }

[0176] }

[0177]

[0178] In some examples, Model3D content is loaded asynchronously, and is added to a
hierarchy when the load is finished. In such examples, if processes wish to customize content
of a model after it has loaded, the processes can provide a content closure to add modifiers to

the ResolvedModel3D view in the hierarchy.

[0179] Model3D(named: "Computer") { model in

[0180]  model

[0181]

[0182] // Specifies that the model should automatically scale itself to fill the container.
[0183] resizable()

[0184]
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[0185] // Specifies that the model should retain its intrinsic aspect ratio and scale such
that

[0186] // the largest of the 3 axes fits the smallest of the 3 container axes.

[0187] .scaledToFit()

[0188] !

[0189]

[0190] If clients wish to customize the appearance of the placeholder, they can do that as

well via a second placeholder parameter to the Model3D initializer.
[0191] Model3D(url: usdzURL) { model in

[0192]  model

[0193] resizable()

[0194] .scaledToFit()

[0195] } placeholder: {

[0196] ProgressView()

[0197] .controlSize(.large))

[0198] !

[0199]

[0200] In some examples, if processes wish to display an error message if the model

failed to load, an initializer can be provided that provides access to the loading phase as a

structured enum instead.

[0201] struct RobotModel: View {

[0202] static let robotModelURL = URL(string: "https://example.com/robot.usdz")!
[0203] var body: some View {

[0204] Model3D(url: robotModelURL) { phase in
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[0205] switch phase {

[0206] case .empty:

[0207] ProgressView()

[0208] .controlSize( large)
[0209] case .success(let model):
[0210] model

[0211] resizable()

[0212] scaledToFit()

[0213] case .failure(let error):
[0214] Text(error.localizedDescription)
[0215] }

[0216] }

[0217]

[0218] !

[0219]

[0220] In some examples, the full phase-driven content closure optionally accepts a
Transaction in which the loading phase changes will be executed. In such examples,

processes are allowed to animate the phase transition however they need.

[0221] In some examples, because Model3D is a view, a 2D framework gesture system
works on Model3D content. In such examples, the 2D framework’s gesture system handles
(e.g., transparently handles) entities embedded in applications. By doing such, gestures can
work with models using an expanded set of 3D layout and effect APIs introduced in a mixed
reality operating system. For example, processes can create a turntable-style Ul by adding a
DragGesture to a Model3D and applying rotation to the underlying ResolvedModel3D when

it loads.
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

struct RotateGestureExample: View {
@GestureState var inflightYaw: Double = .zero

(@ State var yaw: Double = .zero

var body: some View {

Model3D(named: "Computer") { model in
model
resizable()

.aspectRatio(contentMode: fit)

-rotation3DEffect(.degrees(-(yaw + inflightYaw)), axis: (O,

.gesture(turntableGesture)
} placeholder: {

ProgressView()

frame(maxHeight: .infinity)

var turntableGesture: some Gesture {

DragGesture()

updating($inflightYaw) { value, state, transaction in

state = value.translation. width
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[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

.onEnded { value in

yaw += value translation. width

let falloff = value predictedEndTranslation. width -
value translation. width

withAnimation(.spring()) {

yaw += falloff

/Il A view for displaying static three-dimensional models.

11

/Il You don't instantiate this type directly, instead *"Model3D"" creates
/// instances for you.

@available(phoneOS, unavailable)

@available(computerOS, unavailable)

@available(wearableOS, unavailable)

@available(mediaOS, unavailable)

@available(mixedrealityOS, *)

public struct ResolvedModel3D: View, Equatable {

/// Allows this model to resize itself to fit its container.
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[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

/Il - Note: By default, ' Model3D" sizes itself based on the intrinsic size
/// of the underlying model file. Setting this will scale the model to

//1 fit its container instead. To preserve the intrinsic aspect ratio of

/// the model, use " aspectRatio(_:contentMode:) .

public func resizable(_isResizable: Bool = true) -> ResolvedModel3D

/// ' The current phase of the asynchronous model loading operation.

1/

/Il When you create a "Model3D" " instance with the
///""Model3D/init(url :transaction:content:) " initializer, you define

/// the appearance of the view using a "content’ closure. 2D framework calls the
/I closure with a phase value at different points during the load operation
/// to indicate the current state. Use the phase to decide what to display.
/// For example, you can display the loaded model if it exists, a view that
/// indicates an error, or a placeholder:

1/

/Il let url = URL(string: "https://example.com/robot.usdz")!

//l Model3D(url: url) { phase in

/Il if let model = phase model {

/Il model // Displays the loaded model.

/Il } else if phase.error !=nil {
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[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

//l Color.red // Indicates an error.

/1l } else {

/Il ProgressView()

7/

13

11

@available(phoneOS, unavailable)
@available(computerOS, unavailable)
@available(wearableOS, unavailable)
@available(mediaOS, unavailable)
@available(mixedrealityOS 1.0, *)
public enum Model3DPhase {

/// No model is loaded.

case empty

//l' A model has succesfully loaded.

case success(ResolvedModel3D)

/// An model failed to load with an error.

case failure(Error)

/// The loaded model, if any.
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

1/

/// If this value isn't 'nil", the model load operation has finished,

/// 'and you can use the model to update the view. You can use the model
/// directly, or you can modify it in some way. For example, you can add
/Il 'a""Model3D/resizable() " modifier to make the

/// model resizable.

public var model: Model3D? { get }

/// The error that occurred when attempting to load a model, if any.

public var error: Error? { get }

//l' A view that asynchronously loads and displays a 3D model.

1/

/// Use "Model3D" if you want to embed a 3D model from a USD file or Reality
/// file in an application using a 2D framework.

1/

/Il You can use methods on the "ResolvedModel3D" type as well as

/// standard view modifiers to adjust the size of the model to fit your app's

/// interface. Here, the *"ResolvedModel3D/resizable(_:)" method scales the

/// model to fit the current view.

/// Then, the " View/aspectRatio(_:contentMode:)-771ow" " view modifier adjusts
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[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

/// this resizing behavior to maintain the model's original aspect ratio, rather
/// than scaling the x-, y-, and z-axes independently to fit the robot to the
/// tull frame of the view.

11

//l Model3D(named: "Robot-Drummer") { model in

///" model

/Il resizable()

/Il .aspectRatio(contentMode: fit)

/Il } placeholder: {

/Il ProgressView()

13

11

/// If loading from a remote URL, this view uses the shared

/Il <doc://com.apple.documentation/documentation/Foundation/URLSession>
/// instance to load a model from the specified URL, and then display it.
/// For example, you can display a model that's stored on a server:

11

/Il Model3D(url: URL(string: "https://example.com/robot.usdz")!)

/Il frame(width: 300, height: 600)

11

/// Until the model loads, the view displays a standard placeholder that

/// fills the available space. After the load completes successfully, the view
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[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

/// updates to display the model. In the example above, the model is smaller
/// than the frame, and so appears smaller than the placeholder.

11

/I '[A diagram that shows a grey box on the left, a robot drummer model on the
/// right, and an arrow pointing from the first to the second. The model

/// 1s about half the width of the grey box.](AsyncModel-1)

11

/Il You can specify a custom placeholder using

/// " 1nit(url:content:placeholder:) . With this initializer, you can

/// also use the "content” parameter to manipulate the loaded model.

/// For example, you can add a modifier to make the loaded image resizable:
11

/Il let url = URL(string: "https://example.com/robot.usdz")!

/Il Model3D(url: url) { model in

/Il model.resizable()

/Il } placeholder: {

/Il ProgressView()

13

/Il frame(width: 50, height: 50)

11

/// For this example, a 2D framework shows a " 'ProgressView " first, and then the

/I model scaled to fit in the specified frame:
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[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

1/

/Il '[A diagram that shows a progress view on the left, a robot drummer model
/// on the right, and an arrow pointing from the first to the

/// second.](AsyncModel-2)

1/

/// > Important: You can't apply ""ResolvedModel3D " -specific modifiers, like
/Il >""ResolvedModel3D/resizable(_:) ', directly to a 'Model3D".

/// > Instead, apply them to the "ResolvedModel3D" instance that your "content’
/Il > closure gets when defining the view's appearance.

1/

/// To gain more control over the loading process, use the

/// " 1nit(url:transaction:content:) " initializer, which takes a

/// "content’ closure that receives a "Model3DPhase™" to indicate

/// the state of the loading operation. Return a view that's appropriate

/// for the current phase:

1/

/Il let url = URL(string: "https://example.com/robot.usdz")!

//l Model3D(url: url) { phase in

//lif let model = phase. model {

/Il model // Displays the loaded model.

/Il } else if phase.error !=nil {

/// Color.red // Indicates an error.
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[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

/1l } else {

/Il Color.blue // Acts as a placeholder.

7/

13

11

@available(phoneOS, unavailable)

@available(computerOS, unavailable)

@available(wearableOS, unavailable)

@available(mediaOS, unavailable)

@available(mixedrealityOS 1.0, *)

public struct Model3D<Content: View> {

/// Loads and displays a model from the specified URL.

11

/// Until the model loads, a 2D framework displays a default placeholder. When
/// the load operation completes successfully, the 2D framework updates the
/// view to show the loaded model. If the operation fails, the 2D framework
/// continues to display the placeholder. The following example loads

/// and displays a model from an example server:

11

/Il Model3D(url: URL(string: "https://example.com/robot.usdz"))

11

///' If you want to customize the placeholder or apply " "Model3D " -specific

59



WO 2024/253822 PCT/US2024/029855

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

/// modifiers --- like " Model3D/resizable() " ---

/11 to the loaded model, use the ""init(url:content:placeholder:)™
/// initializer instead.

11

/Il - Parameters:

/Il - url: The URL of the model to display.

public init(url: URL) where Content == ResolvedModel3D

/// Loads and displays a modifiable model from the specified URL using
/// a custom placeholder until the model loads.

11

/// Until the model loads, "Model3D" displays the placeholder view that
/// you specify. When the load operation completes successfully, "Model3D’
/// updates the view to show content that you specify, which you

/// create using the loaded model. For example, you can show a green

/// placeholder, followed by a scaled version of the loaded model:

11

/Il let url = URL(string: "https://example.com/robot.usdz")!

//l Model3D(url: url) { model in

/Il model.resizable()

/Il } placeholder: {

//l Color.green
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[0442]

[0443]

[0444]

[0445]

[0446]

[0447)

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

3

1/

/11 If the load operation fails, 'Model3D" continues to display the

/] placeholder. To be able to display a different view on a load error,
/// use the "init(url:transaction:content:) " initializer instead.

1/

/Il - Parameters:

/Il - url: The URL of the model to display.

/Il - content: A closure that takes the loaded model as an input, and
//l returns the view to show. You can return the model directly, or
/Il modify it as needed before returning it.

/Il - placeholder: A closure that returns the view to show until the
/Il 1oad operation completes successfully.

public init<Model: View, Placeholder: View>(

url: URL,

@ViewBuilder content: @escaping (ResolvedModel3D) -> Model,
@ViewBuilder placeholder: @escaping () -> Placeholder

) where Content == Model3DPlaceholderContent<Model, Placeholder>

//l Loads and displays a modifiable model from the specified URL in phases.
1/

/Il If you set the asynchronous model's URL to "nil’, or after you set the
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[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

/// URL to a value but before the load operation completes, the phase is
/I ""Model3DPhase/empty . After the operation completes, the phase
/// becomes either *"Model3DPhase/failure(_:)"" or
//1""Model3DPhase/success(_:) . In the first case, the phase's
///""Model3DPhase/error " value indicates the reason for failure.

/// In the second case, the phase's *"Model3DPhase/model " property
/// contains the loaded model. Use the phase to drive the output of the
/Il " content’ closure, which defines the view's appearance:

11

/Il let url = URL(string: "https://example.com/robot.usdz")!

/Il Model3D(url: url) { phase in

//lif let model = phase.model {

/Il model // Displays the loaded model.

/Il } else if phase.error !=nil {

//l Color.red // Indicates an error.

/1 } else {

/Il Color.blue // Acts as a placeholder.

"3

13

11

/// To add transitions when you change the URL, apply an identifier to the

/// " "Model3D"".
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[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

1/

/Il - Parameters:

/Il - url: The URL of the image to display.

/I - transaction: The transaction to use when the phase changes.
/Il - content: A closure that takes the load phase as an input, and
//l returns the view to display for the specified phase.

public init(

url: URL,

transaction: Transaction = Transaction(),

@ViewBuilder content: @escaping (Model3DPhase) -> Content)

/// Loads and displays a model by name, by searching through the specified
/// " Foundation/Bundle’".

11

/// Until the model loads, "Model3D" displays a default placeholder. When
/// the load operation completes successfully, 'Model3D" updates the

/// view to show the loaded model. If the operation fails, "Model3D’

/// continues to display the placeholder. The following example loads

/// and displays a model from an example server:

11

//l Model3D(named: "Robot-Drummer")

/1
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[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

/// If you want to customize the placeholder or apply *“"Model3D " -specific
/// modifiers --- like " Model3D/resizable() " ---

/11 to the loaded model, use the ""init(_:bundle:content:placeholder:)"
/// initializer instead.

11

/Il - Parameters:

/// - name: The name of the USD or Reality file to display.

/// - bundle: The Bundle used to look up the model by name. If not
/Il provided, defaults to the app's main bundle.

public init(

named name: String,

bundle: Bundle = .main

) where Content == ResolvedModel3D

/// Loads and displays a modifiable model by name, by searching

/11 through the specified " "Foundation/Bundle’ ", using a custom placeholder
/// until the model loads.

1/

/// Until the model loads, "Model3D" displays the placeholder view that

/// you specify. When the load operation completes successfully, "Model3D’
/// updates the view to show content that you specify, which you

/11 create using the loaded model. For example, you can show a green
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[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

/// placeholder, followed by a scaled version of the loaded model:
11

//l Model3D(named: "Robot-Drummer") { model in

/Il model.resizable()

/Il } placeholder: {

//l Color.green

13

11

/11 If the load operation fails, 'Model3D" continues to display the
/// placeholder. To be able to display a different view on a load error,
/// use the init(_:bundle:transaction:content:) " initializer instead.
11

/Il - Parameters:

/Il - name: The name of the USD or Reality file to display.

/// - bundle: The Bundle used to look up the model by name. If not
/Il provided, defaults to the app's main bundle.

/Il - content: A closure that takes the loaded model as an input, and
//l returns the view to show. You can return the model directly, or
/Il modify it as needed before returning it.

/Il - placeholder: A closure that returns the view to show until the
/Il 1oad operation completes successfully.

public init<Model: View, Placeholder: View>(
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[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

named name: String,

bundle: Bundle = .main,

@ViewBuilder content: @escaping (ResolvedModel3D) -> Model,
@ViewBuilder placeholder: @escaping () -> Placeholder

) where Content == Model3DPlaceholderContent<Model, Placeholder>

/// Loads and displays a modifiable model by name, by searching

/// through the specified "Foundation/Bundle’", in phases.

1/

/// Before the load operation completes, the phase is

/I ""Model3DPhase/empty . After the operation completes, the phase
/// becomes either *"Model3DPhase/failure(_:)"" or

/Il ""Model3DPhase/success(_:) . In the first case, the phase's
///""Model3DPhase/error " value indicates the reason for failure.

/// In the second case, the phase's "~ Model3DPhase/model " property
/11 contains the loaded model. Use the phase to drive the output of the
/] content’ closure, which defines the view's appearance:

1/

//l Model3D(named: "Robot-Drummer") { phase in

/Il if let model = phase.model {

/Il model // Displays the loaded model.

/Il } else if phase.error !=nil {
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[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

//l Color.red // Indicates an error.

/1 } else {

/Il Color.blue // Acts as a placeholder.

"3

13

11

/// To add transitions when you change the name, apply an identifier to the
///""Model3D"".

11

/Il - Parameters:

/Il - name: The name of the USD or Reality file to display.

/// - bundle: The Bundle used to look up the model by name. If not
/Il provided, defaults to the app's main bundle.

/Il - transaction: The transaction to use when the phase changes.

/Il - content: A closure that takes the load phase as an input, and
//l returns the view to display for the specified phase.

public init(

named name: String,

bundle: Bundle = .main,

transaction: Transaction = Transaction(),

@ViewBuilder content: @escaping (Model3DPhase) -> Content)
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[0596]

[0597] /Il A container view that presents either a ResolvedModel3D or a placeholder

view.

[0598] /// This type is used internally by Model3D.
[0599] @available(phoneOS, unavailable)

[0600] @available(computerOS, unavailable)
[0601] @available(wearableOS, unavailable)
[0602] @available(mediaOS, unavailable)

[0603] @available(mixedrealityOS 1.0, *)

[0604] public struct Model3DPlaceholderContent<Model: View, Placholder: View>:
View {

[0605] var body: some View { get }
[0606] !
[0607]

[0608] As described above, one aspect of the present technology is the gathering and use
of data available from specific and legitimate sources for providing content. The present
disclosure contemplates that in some instances, this gathered data may include personal
information data that uniquely identifies or can be used to identify a specific person. Such
personal information data can include audio data, voice data, demographic data, location-
based data, online identifiers, telephone numbers, email addresses, home addresses,
encryption information, data or records relating to a user’s health or level of fitness (e.g., vital
signs measurements, medication information, exercise information), date of birth, or any

other personal information.

[0609] The present disclosure recognizes that the use of personal information data, in the
present technology, can be used to the benefit of users. For example, the personal information

data can be used for providing content.
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[0610] The present disclosure contemplates that those entities responsible for the
collection, analysis, disclosure, transfer, storage, or other use of such personal information
data will comply with well-established privacy policies and/or privacy practices. In
particular, such entities would be expected to implement and consistently apply privacy
practices that are generally recognized as meeting or exceeding industry or governmental
requirements for maintaining the privacy of users. Such information regarding the use of
personal data should be prominently and easily accessible by users, and should be updated as
the collection and/or use of data changes. Personal information from users should be
collected for legitimate uses only. Further, such collection/sharing should occur only after
receiving the consent of the users or other legitimate basis specified in applicable law.
Additionally, such entities should consider taking any needed steps for safeguarding and
securing access to such personal information data and ensuring that others with access to the
personal information data adhere to their privacy policies and procedures. Further, such
entities can subject themselves to evaluation by third parties to certify their adherence to
widely accepted privacy policies and practices. In addition, policies and practices should be
adapted for the particular types of personal information data being collected and/or accessed
and adapted to applicable laws and standards, including jurisdiction-specific considerations
which may serve to impose a higher standard. For instance, in the US, collection of or access
to certain health data may be governed by federal and/or state laws, such as the Health
Insurance Portability and Accountability Act (HIPAA); whereas health data in other countries

may be subject to other regulations and policies and should be handled accordingly.

[0611] Despite the foregoing, the present disclosure also contemplates embodiments in
which users selectively block the use of, or access to, personal information data. That is, the
present disclosure contemplates that hardware and/or software elements can be provided to
prevent or block access to such personal information data. For example, in the case of
techniques for rendering content, the present technology can be configured to allow users to
select to “opt in” or “opt out” of participation in the collection and/or sharing of personal
information data during registration for services or anytime thereafter. In addition to
providing “opt in” and “opt out” options, the present disclosure contemplates providing
notifications relating to the access or use of personal information. For instance, a user may be
notified upon downloading an app that their personal information data will be accessed and

then reminded again just before personal information data is accessed by the app.

[0612] Moreover, it is the intent of the present disclosure that personal information data

should be managed and handled in a way to minimize risks of unintentional or unauthorized
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access or use. Risk can be minimized by limiting the collection of data and deleting data once
it is no longer needed. In addition, and when applicable, including in certain health related
applications, data de-identification can be used to protect a user’s privacy. De-identification
may be facilitated, when appropriate, by removing identifiers, controlling the amount or
specificity of data stored (e.g., collecting location data at city level rather than at an address
level or at a scale that is insufficient for facial recognition), controlling how data is stored

(e.g., aggregating data across users), and/or other methods such as differential privacy.

[0613] Therefore, although the present disclosure broadly covers use of personal
information data to implement one or more various disclosed embodiments, the present
disclosure also contemplates that the various embodiments can also be implemented without
the need for accessing such personal information data. That is, the various embodiments of
the present technology are not rendered inoperable due to the lack of all or a portion of such

personal information data.

[0614] FIG. 7 illustrates an electronic system 700 with which some examples of the
subject technology may be implemented. The electronic system 700 can be, and/or can be a
part of, the electronic device 105, the handheld electronic device 104, the electronic device
110, the electronic device 115, and/or the server 120 as shown in FIG. 1. The electronic
system 700 may include various types of computer readable media and interfaces for various
other types of computer readable media. The electronic system 700 includes a bus 708, one or
more processing unit(s) 712, a system memory 704 (and/or buffer), a ROM 710, a permanent
storage device 702, an input device interface 714, an output device interface 706, and one or

more network interfaces 716, or subsets and variations thereof.

[0615] The bus 708 collectively represents all system, peripheral, and chipset buses that
communicatively connect the numerous internal devices of the electronic system 700. In
some examples, the bus 708 communicatively connects the one or more processing unit(s)
712 with the ROM 710, the system memory 704, and the permanent storage device 702.
From these various memory units, the one or more processing unit(s) 712 retrieves
instructions to execute and data to process in order to execute the processes of the subject
disclosure. The one or more processing unit(s) 712 can be a single processor or a multi-core

processor in different examples.

[0616] The ROM 710 stores static data and instructions that are needed by the one or
more processing unit(s) 712 and other modules of the electronic system 700. The permanent

storage device 702, on the other hand, may be a read-and-write memory device. The

70



WO 2024/253822 PCT/US2024/029855
permanent storage device 702 may be a non-volatile memory unit that stores instructions and
data even when the electronic system 700 is off. In some examples, a mass-storage device
(such as a magnetic or optical disk and its corresponding disk drive) may be used as the

permanent storage device 702.

[0617] In some examples, a removable storage device (such as a floppy disk, flash drive,
and its corresponding disk drive) may be used as the permanent storage device 702. Like the
permanent storage device 702, the system memory 704 may be a read-and-write memory
device. However, unlike the permanent storage device 702, the system memory 704 may be a
volatile read-and-write memory, such as random access memory. The system memory 704
may store any of the instructions and data that one or more processing unit(s) 712 may need
at runtime. In some examples, the processes of the subject disclosure are stored in the system
memory 704, the permanent storage device 702, and/or the ROM 710 (which are each
implemented as a non-transitory computer-readable medium). From these various memory
units, the one or more processing unit(s) 712 retrieves instructions to execute and data to

process in order to execute the processes of some examples.

[0618] The bus 708 also connects to the input and output device interfaces 714 and 706.
The input device interface 714 enables a user to communicate information and select
commands to the electronic system 700. Input devices that may be used with the input device
interface 714 may include, for example, alphanumeric keyboards and pointing devices (also
called “cursor control devices”). The output device interface 706 may enable, for example,
the display of images generated by electronic system 700. Output devices that may be used
with the output device interface 706 may include, for example, printers and display devices,
such as a liquid crystal display (LCD), a light emitting diode (LED) display, an organic light
emitting diode (OLED) display, a flexible display, a flat panel display, a solid state display, a
projector, or any other device for outputting information. Some examples may include
devices that function as both input and output devices, such as a touchscreen. In these
examples, feedback provided to the user can be any form of sensory feedback, such as visual
feedback, auditory feedback, or tactile feedback; and input from the user can be received in

any form, including acoustic, speech, or tactile input.

[0619] Finally, as shown in FIG. 7, the bus 708 also couples the electronic system 700 to
one or more networks and/or to one or more network nodes, such as the electronic device 110
shown in FIG. 1, through the one or more network interface(s) 716. In this manner, the

electronic system 700 can be a part of a network of computers (such as a LAN, a wide area
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network (“WAN?), or an Intranet, or a network of networks, such as the Internet. Any or all
components of the electronic system 700 can be used in conjunction with the subject

disclosure.

[0620] These functions described above can be implemented in computer software,
firmware or hardware. The techniques can be implemented using one or more computer
program products. Programmable processors and computers can be included in or packaged
as mobile devices. The processes and logic flows can be performed by one or more
programmable processors and by one or more programmable logic circuitry. General and
special purpose computing devices and storage devices can be interconnected through

communication networks.

[0621] Some examples include electronic components, such as microprocessors, storage
and memory that store computer program instructions in a machine-readable or computer-
readable medium (also referred to as computer-readable storage media, machine-readable
media, or machine-readable storage media). Some examples of such computer-readable
media include RAM, ROM, read-only compact discs (CD-ROM), recordable compact discs
(CD-R), rewritable compact discs (CD-RW), read-only digital versatile discs (e.g., DVD-
ROM, dual-layer DVD-ROM), a variety of recordable/rewritable DVDs (e.g., DVD-RAM,
DVD-RW, DVD+RW, etc.), flash memory (e.g., SD cards, mini-SD cards, micro-SD cards,
etc.), magnetic and/or solid state hard drives, read-only and recordable Blu-Ray® discs, ultra
density optical discs, any other optical or magnetic media, and floppy disks. The computer-
readable media can store a computer program that is executable by at least one processing
unit and includes sets of instructions for performing various operations. Examples of
computer programs or computer code include machine code, such as is produced by a
compiler, and files including higher-level code that are executed by a computer, an electronic

component, Or a miCroprocessor using an interpreter.

[0622] While the above discussion primarily refers to microprocessor or multi-core
processors that execute software, some examples are performed by one or more integrated
circuits, such as application specific integrated circuits (ASICs) or field programmable gate
arrays (FPGAs). In some examples, such integrated circuits execute instructions that are

stored on the circuit itself.

[0623] As used in this specification and any claims of this application, the terms

2% 2%

“computer”, “server”, “processor”, and “memory” all refer to electronic or other

technological devices. These terms exclude people or groups of people. For the purposes of
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the specification, the terms display or displaying means displaying on an electronic device.
As used in this specification and any claims of this application, the terms “computer readable
medium” and “computer readable media” are entirely restricted to tangible, physical objects
that store information in a form that is readable by a computer. These terms exclude any

wireless signals, wired download signals, and any other ephemeral signals.

[0624] To provide for interaction with a user, some examples of the subject matter
described in this specification can be implemented on a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for displaying
information to the user and a keyboard and a pointing device, e.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; e.g., feedback provided to the user can be any
form of sensory feedback, e.g., visual feedback, auditory feedback, or tactile feedback; and
input from the user can be received in any form, including acoustic, speech, or tactile input.
In addition, a computer can interact with a user by sending documents to and receiving
documents from a device that is used by the user; e.g., by sending web pages to a web

browser on a user’s client device in response to requests received from the web browser.

[0625] Embodiments of the subject matter described in this specification can be
implemented in a computing system that includes a back end component, e.g., as a data
server, or that includes a middleware component, e.g., an application server, or that includes a
front end component, e.g., a client computer having a graphical user interface or a Web
browser through which a user can interact with an example of the subject matter described in
this specification, or any combination of one or more such back end, middleware, or front end
components. The components of the system can be interconnected by any form or medium of
digital data communication, e.g., a communication network. Examples of communication
networks include a local area network (“LAN”) and a wide area network (“WAN”), an inter-

network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).

[0626] The computing system can include clients and servers. A client and server are
generally remote from each other and may interact through a communication network. The
relationship of client and server arises by virtue of computer programs running on the
respective computers and having a client-server relationship to each other. In some
embodiments, a server transmits data (e.g., an HTML page) to a client device (e.g., for

purposes of displaying data to and receiving user input from a user interacting with the client
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device). Data generated at the client device (e.g., a result of the user interaction) can be

received from the client device at the server.

[0627] Some examples within the scope of the present disclosure can be partially or
entirely realized using a tangible computer-readable storage medium (or multiple tangible
computer-readable storage media of one or more types) encoding one or more instructions.

The tangible computer-readable storage medium also can be non-transitory in nature.

[0628] The computer-readable storage medium can be any storage medium that can be
read, written, or otherwise accessed by a general purpose or special purpose computing
device, including any processing electronics and/or processing circuitry capable of executing
instructions. For example, without limitation, the computer-readable medium can include any
volatile semiconductor memory, such as RAM, DRAM, SRAM, T-RAM, Z-RAM, and
TTRAM. The computer-readable medium also can include any non-volatile semiconductor
memory, such as ROM, PROM, EPROM, EEPROM, NVRAM, flash, nvSRAM, FeRAM,
FeTRAM, MRAM, PRAM, CBRAM, SONOS, RRAM, NRAM, racetrack memory, FJG, and
Millipede memory.

[0629] Further, the computer-readable storage medium can include any non-
semiconductor memory, such as optical disk storage, magnetic disk storage, magnetic tape,
other magnetic storage devices, or any other medium capable of storing one or more
instructions. In some examples, the tangible computer-readable storage medium can be
directly coupled to a computing device, while in other examples, the tangible computer-
readable storage medium can be indirectly coupled to a computing device, e.g., via one or

more wired connections, one or more wireless connections, or any combination thereof.

[0630] Instructions can be directly executable or can be used to develop executable
instructions. For example, instructions can be realized as executable or non-executable
machine code or as instructions in a high-level language that can be compiled to produce
executable or non-executable machine code. Further, instructions also can be realized as or
can include data. Computer-executable instructions also can be organized in any format,
including routines, subroutines, programs, data structures, objects, modules, applications,
applets, functions, etc. As recognized by those of skill in the art, details including, but not
limited to, the number, structure, sequence, and organization of instructions can vary

significantly without varying the underlying logic, function, processing, and output.
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[0631] While the above discussion primarily refers to microprocessor or multi-core
processors that execute software, some examples are performed by one or more integrated
circuits, such as ASICs or FPGAs. In some examples, such integrated circuits execute

instructions that are stored on the circuit itself.

[0632] Those of skill in the art would appreciate that the various illustrative blocks,
modules, elements, components, methods, and algorithms described herein may be
implemented as electronic hardware, computer software, or combinations of both. To
illustrate this interchangeability of hardware and software, various illustrative blocks,
modules, elements, components, methods, and algorithms have been described above
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints imposed
on the overall system. Skilled artisans may implement the described functionality in varying
ways for each particular application. Various components and blocks may be arranged
differently (e.g., arranged in a different order, or partitioned in a different way) all without

departing from the scope of the subject technology.

[0633] It is understood that any specific order or hierarchy of blocks in the processes
disclosed is an illustration of example approaches. Based upon design preferences, it is
understood that the specific order or hierarchy of blocks in the processes may be rearranged,
or that all illustrated blocks be performed. Any of the blocks may be performed
simultaneously. In some examples, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system components in the examples
described above should not be understood as requiring such separation in all examples, and it
should be understood that the described program components and systems can generally be

integrated together in a single software product or packaged into multiple software products.

[0634] As used in this specification and any claims of this application, the terms “base

2
2

2% 2% 2%

station”, “receiver”, “computer”, “server”, “processor”, and “memory” all refer to electronic
or other technological devices. These terms exclude people or groups of people. For the
purposes of the specification, the terms “display” or “displaying” means displaying on an

electronic device.

[0635] As used herein, the phrase “at least one of” preceding a series of items, with the
term “and” or “or” to separate any of the items, modifies the list as a whole, rather than each
member of the list (i.e., each item). The phrase “at least one of” does not require selection of

at least one of each item listed; rather, the phrase allows a meaning that includes at least one
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of any one of the items, and/or at least one of any combination of the items, and/or at least
one of each of the items. By way of example, the phrases “at least one of A, B, and C” or “at
least one of A, B, or C” each refer to only A, only B, or only C; any combination of A, B, and

C; and/or at least one of each of A, B, and C.

2%
2

[0636] The predicate words “configured to”, “operable to”, and “programmed to” do not
imply any particular tangible or intangible modification of a subject, but, rather, are intended
to be used interchangeably. In some examples, a processor configured to monitor and control
an operation or a component may also mean the processor being programmed to monitor and
control the operation or the processor being operable to monitor and control the operation.
Likewise, a processor configured to execute code can be construed as a processor

programmed to execute code or operable to execute code.

[0637] Phrases such as an aspect, the aspect, another aspect, some aspects, one or more
aspects, an implementation, the implementation, another implementation, some
implementations, one or more implementations, an embodiment, the embodiment, another
embodiment, some implementations, one or more examples, some examples, other examples,
such examples, one example, for example, a configuration, the configuration, another
configuration, some configurations, one or more configurations, the subject technology, the
disclosure, the present disclosure, other variations thereof and alike are for convenience and
do not imply that a disclosure relating to such phrase(s) is essential to the subject technology
or that such disclosure applies to all configurations of the subject technology. A disclosure
relating to such phrase(s) may apply to all configurations, or one or more configurations. A
disclosure relating to such phrase(s) may provide one or more examples. A phrase such as an
aspect or some aspects may refer to one or more aspects and vice versa, and this applies

similarly to other foregoing phrases.

[0638] The word “exemplary” is used herein to mean “serving as an example, instance, or
illustration”. Any embodiment described herein as “exemplary” or as an “example” is not
necessarily to be construed as preferred or advantageous over other examples. Furthermore,
to the extent that the term “include”, “have”, or the like is used in the description or the
claims, such term is intended to be inclusive in a manner similar to the term “comprise” as

“comprise” is interpreted when employed as a transitional word in a claim.

[0639] All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to those of

ordinary skill in the art are expressly incorporated herein by reference and are intended to be
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encompassed by the claims. Moreover, nothing disclosed herein is intended to be dedicated to
the public regardless of whether such disclosure is explicitly recited in the claims. No claim
element is to be construed under the provisions of 35 U.S.C. § 112(f) unless the element is
expressly recited using the phrase “means for” or, in the case of a method claim, the element

is recited using the phrase “step for”.

[0640] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. Various modifications to these aspects will be
readily apparent to those skilled in the art, and the generic principles defined herein may be
applied to other aspects. Thus, the claims are not intended to be limited to the aspects shown
herein, but are to be accorded the full scope consistent with the language claims, wherein
reference to an element in the singular is not intended to mean “one and only one” unless
specifically so stated, but rather “one or more”. Unless specifically stated otherwise, the term
“some” refers to one or more. Pronouns in the masculine (e.g., his) include the feminine and
neuter gender (e.g., her and its) and vice versa. Headings and subheadings, if any, are used

for convenience only and do not limit the subject disclosure.

77



WO 2024/253822 PCT/US2024/029855
CLAIMS

What is claimed is:
1. A method, comprising:
at a computer system:
receiving a request to render a first asset;
in response to receiving the request to render the first asset, measuring
performance of the computer system to identify a current performance measurement of the
computer system; and
after measuring performance of the computer system:
in accordance with a determination that a first set of one or more
criteria is satisfied with respect to the first item, wherein the first set of one or more criteria
includes a criterion based on one or more characteristics of the first asset and the current
performance measurement of the computer system, rendering the first asset; and
in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria is different from the first

set of one or more criteria, forgoing initializing rendering of the first asset.

2. The method of claim 1, wherein the first asset includes a three-dimensional (3D)
asset.

3. The method of any one of claims 1-2, performed by a system process of the computer
system.

4. The method of any one of claims 1-2, performed by a user process of the computer
system.

5. The method of any one of claims 1-2, performed by a first application of the computer

system, wherein the first asset corresponds to a second application of the computer system

that 1s different from the first application.

6. The method of any one of claims 1-5, wherein rendering the first asset includes
displaying, via a first display generation component in communication with the computer
system, the first asset.

7. The method of any one of claims 1-6, further comprising:
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after receiving the request to render the first asset, after measuring performance of the
computer system, and in accordance with a determination that the second set of one or more
criteria is satisfied, outputting, via one or more output devices in communication with the

computer system, an indication that the first asset cannot be rendered.

8. The method of any one of claims 1-7, wherein the one or more characteristics include
a number of vertices desired to be rendered for the first asset, a texture size of a portion of a
representation of the first asset, a physics setting applied to a representation of the first asset,

an animation defined by the first asset, or a combination thereof.

9. The method of any one of claims 1-8, wherein performance of the computer system is

measured by rendering a second asset different from the first asset.

10. The method of any one of claims 1-9, further comprising:
receiving a request to render a third asset different from the first asset; and
after receiving the request to render the third asset, forgoing initializing rendering of

the third asset.

1. The method of any one of claims 1-10, further comprising:
after rendering the first asset, receiving a second request to render the first asset; and
after receiving the second request to render the first asset, forgoing initializing

rendering of the third asset.

12.  The method of any one of claims 1-11, wherein the criterion is based on a third
request to render a respective asset, and wherein the third request is different from the request

to render the first asset.

13.  The method of any one of claims 1-12, wherein the request to render the first asset
includes a request to render a set of one or more assets different from the first asset, and
wherein the criterion is not based on a characteristic of an asset included in the set of one or

more assets.

14.  The method of any one of claims 1-13, wherein the request to render the first asset
includes a request to render one or more second assets different from the first asset, and

wherein the criterion is based on one or more characteristics of the one or more second assets.
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15. The method of any one of claims 1-14, wherein receiving the request to render the
first asset includes detecting, via one or more input devices in communication with the

computer system, an input directed to a file corresponding to the first asset.

16. The method of any one of claims 1-15, wherein receiving the request to render the
first asset includes detecting, via an application of the computer system, a request from a first

portion of the application to render a second portion of the application.

17.  The method of any one of claims 1-16, wherein the first asset is rendered in a first
manner in response to receiving the request to render the first asset, the method further
comprising:

while the first asset is being displayed, detecting a change to the current performance
measurement of the computer system; and

in response to detecting the change to the current performance measurement,

rendering the first asset in a second manner different from the first manner.

18.  The method of claim 17, wherein rendering the first asset in the first manner includes
providing a 3D representation of the first asset, and wherein providing the first asset in the

second manner includes providing a 2D representation of the first asset.

19. The method of claim 17, wherein rendering the first asset in the first manner includes
providing an animation of the first asset or providing a representation of the first asset with a
physics setting applied to the representation, and wherein rendering the first asset in the
second manner does not include providing an animation of the first asset and does not include
providing a representation of the first asset with the physics setting applied to the

representation.

20. The method of any one of claims 17-19, wherein the first asset is displayed while
audio is playing, the method further comprising:
in response to detecting the change to the current performance measurement, ceasing

playback of the audio.

21.  The method of any one of claims 17-20, wherein rendering the first asset in the first

manner includes providing a first portion of the first asset with a first texture, and wherein
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rendering the first asset in the second manner includes providing the first portion of the first

asset with a second texture different from the first texture.

22.  The method of any one of claims 17-21, wherein rendering the first asset in the first
manner includes providing the first asset in a first resolution, and wherein rendering the first
asset in the second manner includes providing the first asset in a second resolution different

from the first resolution.

23. A non-transitory computer-readable medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more

programs including instructions for performing the method of any one of claims 1-22.

24, A computer system, comprising:

one or more processors; and

memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for performing the method of

any one of claims 1-22.

25. A computer system, comprising:

means for performing the method of any one of claims 1-22.

26. A computer program product, comprising one or more programs configured to be
executed by one or more processors of a computer system, the one or more programs

including instructions for performing the method of any one of claims 1-22.

27. A non-transitory computer-readable storage medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more
programs including instructions for:

receiving a request to render a first asset;

in response to receiving the request to render the first asset, measuring performance of
the computer system to identify a current performance measurement of the computer system;
and

after measuring performance of the computer system:

in accordance with a determination that a first set of one or more criteria is

satisfied with respect to the first item, wherein the first set of one or more criteria includes a
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criterion based on one or more characteristics of the first asset and the current performance
measurement of the computer system, rendering the first asset; and

in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria is different from the first set of one or

more criteria, forgoing initializing rendering of the first asset.

28. A computer system, comprising:
one or more processors; and
memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for:
receiving a request to render a first asset;
in response to receiving the request to render the first asset, measuring
performance of the computer system to identify a current performance measurement of the
computer system; and
after measuring performance of the computer system:
in accordance with a determination that a first set of one or more
criteria is satisfied with respect to the first item, wherein the first set of one or more criteria
includes a criterion based on one or more characteristics of the first asset and the current
performance measurement of the computer system, rendering the first asset; and
in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria is different from the first

set of one or more criteria, forgoing initializing rendering of the first asset.

29. A computer system, comprising:

means for receiving a request to render a first asset;

means for, in response to receiving the request to render the first asset, measuring
performance of the computer system to identify a current performance measurement of the
computer system; and

after measuring performance of the computer system:

means for, in accordance with a determination that a first set of one or more

criteria is satisfied with respect to the first item, wherein the first set of one or more criteria
includes a criterion based on one or more characteristics of the first asset and the current

performance measurement of the computer system, rendering the first asset; and
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means for, in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria is different from the first

set of one or more criteria, forgoing initializing rendering of the first asset.

30. A computer program product, comprising one or more programs configured to be
executed by one or more processors of a computer system, the one or more programs
including instructions for:
receiving a request to render a first asset;
in response to receiving the request to render the first asset, measuring performance of
the computer system to identify a current performance measurement of the computer system;
and
after measuring performance of the computer system:
in accordance with a determination that a first set of one or more criteria is
satistied with respect to the first item, wherein the first set of one or more criteria includes a
criterion based on one or more characteristics of the first asset and the current performance
measurement of the computer system, rendering the first asset; and
in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria is different from the first set of one or

more criteria, forgoing initializing rendering of the first asset.

31 A method, comprising:
at a computer system:
receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on a
first set of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,
wherein the first set of one or more characteristics includes a number of vertices desired to be
rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof;, and
in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based

on a second set of one or more characteristics of the first asset and a second set of one or
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more current performance measurements of the computer system, rendering the first asset in a
second manner different from the first manner, wherein the second set of one or more criteria

is different from the first set of one or more criteria.

32.  The method of claim 31, wherein rendering the first asset in the first manner includes
providing a 3D representation of the first asset, and wherein rendering the first asset in the

second manner includes providing a 2D representation of the first asset.

33.  The method of any one of claims 31-32, wherein rendering the first asset in the first
manner includes providing an animation of the first asset or rendering a representation of the
first asset with a physics setting applied to the representation, and wherein rendering the first
asset in the second manner does not include rendering an animation of the first asset and does
not include rendering a representation of the first asset with the physics setting applied to the

representation.

34. The method of any one of claims 31-33, wherein the first asset is displayed while
audio is playing, the method further comprising:
in response to detecting a change to a current performance measurement, ceasing

playback of the audio.

35.  The method of any one of claims 31-34, wherein rendering the first asset in the first
manner includes providing a first portion of the first asset with a first texture, and wherein
rendering the first asset in the second manner includes providing the first portion of the first

asset with a second texture different from the first texture.

36.  The method of any one of claims 31-35, wherein rendering the first asset in the first
manner includes providing the first asset in a first resolution, and wherein rendering the first
asset in the second manner includes providing the first asset in a second resolution different

from the first resolution.
37.  The method of any one of claims 31-36, wherein rendering the first asset includes

displaying, via a first display generation component in communication with the computer

system, the first asset.
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38.  The method of any one of claims 31-37, wherein a first performance measurement of
the first set of one or more current performance measurements is measured before receiving

the request to render the first asset.

39.  The method of any one of claims 31-38, wherein a second performance measurement
of the first set of one or more current performance measurements is measured in response to

receiving the request to render the first asset.

40.  The method of any one of claims 31-39, wherein a third performance measurement of
the first set of one or more current performance measurements is determined by rendering

another asset different from the first asset.

41. The method of any one of claims 31-40, further comprising:
receiving a request to render a second asset different from the first asset; and
in response to receiving the request to render the second asset, rendering the second

asset in the second manner.

42. The method of any one of claims 31-41, further comprising:

after receiving the request to render the first asset and after rendering the first asset in
the first manner, receiving a second request to render the first asset; and

in response to receiving the second request to render the first asset, rendering the first

asset in the second manner.

43, The method of any one of claims 31-42, wherein receiving the request to render the
first asset includes detecting, via one or more input devices in communication with the

computer system, an input directed to a file corresponding to the first asset.

44.  The method of any one of claims 31-43, wherein receiving the request to render the
first asset includes detecting, via an application of the computer system, a request from a first

portion of the application to render a second portion of the application.
45. The method of any one of claims 31-44, further comprising:

while the first asset is being displayed, detecting a change to one or more current

performance measurements of the computer system; and
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in response to detecting the change to the one or more current performance
measurements, rendering the first asset in a different manner than the first asset that was

displayed when detecting the change.

46. The method of any one of claims 31-45, further comprising:
in response to receiving the request to render the first asset:

in accordance with a determination that a third set of one or more criteria is
satisfied, wherein the third set of one or more criteria includes a criterion that is satisfied
when the request to render the first asset does not include a size to render the first asset,
rendering the first asset at a first size; and

in accordance with a determination that a fourth set of one or more criteria is
satisfied, wherein the fourth set of one or more criteria includes a criterion that is satisfied
when the request to render the first asset includes a second size to render the first asset,
rendering the first asset at the second size, wherein the fourth set of one or more criteria is
different from the third set of one or more criteria, and wherein the second size is different

from the first size.

47. A non-transitory computer-readable medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more

programs including instructions for performing the method of any one of claims 31-46.

48. A computer system, comprising:

one or more processors; and

memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for performing the method of

any one of claims 31-46.

49. A computer system, comprising:

means for performing the method of any one of claims 31-46.
50. A computer program product, comprising one or more programs configured to be

executed by one or more processors of a computer system, the one or more programs

including instructions for performing the method of any one of claims 31-46.
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51. A non-transitory computer-readable storage medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more
programs including instructions for:

receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is
satisfied, wherein the first set of one or more criteria includes a criterion based on a first set
of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,
wherein the first set of one or more characteristics includes a number of vertices desired to be
rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof;, and
in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria includes a criterion based on a second
set of one or more characteristics of the first asset and a second set of one or more current
performance measurements of the computer system, rendering the first asset in a second
manner different from the first manner, wherein the second set of one or more criteria is

different from the first set of one or more criteria.

52. A computer system, comprising:
one or more processors; and
memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for:
receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on a
first set of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,
wherein the first set of one or more characteristics includes a number of vertices desired to be
rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first

asset, or a combination thereof;, and
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in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based
on a second set of one or more characteristics of the first asset and a second set of one or
more current performance measurements of the computer system, rendering the first asset in a
second manner different from the first manner, wherein the second set of one or more criteria

is different from the first set of one or more criteria.

53. A computer system, comprising:
means for receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
means for, in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on a
first set of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,
wherein the first set of one or more characteristics includes a number of vertices desired to be
rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof;, and
means for, in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based
on a second set of one or more characteristics of the first asset and a second set of one or
more current performance measurements of the computer system, rendering the first asset in a
second manner different from the first manner, wherein the second set of one or more criteria

is different from the first set of one or more criteria.

54. A computer program product, comprising one or more programs configured to be
executed by one or more processors of a computer system, the one or more programs
including instructions for:

receiving a request to render a first asset; and

in response to receiving the request to render the first asset:

in accordance with a determination that a first set of one or more criteria is

satisfied, wherein the first set of one or more criteria includes a criterion based on a first set
of one or more characteristics of the first asset and a first set of one or more current
performance measurements of the computer system, rendering the first asset in a first manner,

wherein the first set of one or more characteristics includes a number of vertices desired to be
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rendered for the first asset, a texture size of a portion of a representation of the first asset, a
physics setting applied to a representation of the first asset, an animation defined by the first
asset, or a combination thereof;, and

in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria includes a criterion based on a second
set of one or more characteristics of the first asset and a second set of one or more current
performance measurements of the computer system, rendering the first asset in a second
manner different from the first manner, wherein the second set of one or more criteria is

different from the first set of one or more criteria.

55. A method, comprising:
at a computer system:
receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on
one or more current performance measurements of the computer system, rendering a three-
dimensional (3D) representation of the first asset; and
in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based
on the one or more current performance measurements of the computer system, rendering a
two-dimensional (2D) representation of the first asset, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

56. The method of claim 55, wherein the one or more current performance measurements
include a current amount of power remaining in a power source in communication with the

computer system.

57.  The method of any one of claims 55-56, wherein the one or more current performance

measurements include a current amount of memory remaining for the computer system.
58.  The method of any one of claims 55-57, wherein the one or more current performance

measurements include a current amount of network bandwidth remaining for the computer

system.
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59.  The method of any one of claims 55-58, wherein the one or more current performance
measurements include whether an input device, an output device, or a combination thereof is

currently in communication with the computer system.

60.  The method of any one of claims 55-59, wherein the one or more current performance
measurements include whether an input device, an output device, or a combination thereof is

currently operating.

61. The method of any one of claims 55-60, wherein rendering a respective representation
of the first asset includes displaying, via a first display generation component in

communication with the computer system, the respective representation of the first asset.

62.  The method of any one of claims 55-61, wherein a first performance measurement of
the one or more current performance measurements is measured before receiving the request

to render the first asset.

63.  The method of any one of claims 55-62, wherein a second performance measurement
of the one or more current performance measurements is measured in response to receiving

the request to render the first asset.

64.  The method of any one of claims 55-63, wherein a third performance measurement of
the one or more current performance measurements is determined by rendering another asset

different from the first asset.

65. The method of any one of claims 55-64, further comprising:
receiving a request to render a second asset different from the first asset; and
in response to receiving the request to render the second asset, rendering a 2D

representation of the second asset.

66. The method of any one of claims 55-65, further comprising:

after receiving the request to render the first asset and after rendering the 3D
representation of the first asset, receiving a second request to render the first asset; and

in response to receiving the second request to render the first asset, rendering the 2D

representation of the first asset.
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67. The method of any one of claims 55-66, wherein receiving the request to render the
first asset includes detecting, via one or more input devices in communication with the

computer system, an input directed to a file corresponding to the first asset.

68. The method of any one of claims 55-67, wherein receiving the request to render the
first asset includes detecting, via an application of the computer system, a request from a first

portion of the application to render a second portion of the application.

69. The method of any one of claims 55-68, further comprising:

while the 3D representation of the first asset is being displayed, detecting a change to
the one or more current performance measurements of the computer system; and

in response to detecting the change to the one or more current performance

measurements of the computer system, rendering the 2D representation of the first asset.

70. A non-transitory computer-readable medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more

programs including instructions for performing the method of any one of claims 55-69.

71. A computer system, comprising:

one or more processors; and

memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for performing the method of

any one of claims 55-69.

72. A computer system, comprising:

means for performing the method of any one of claims 55-69.

73. A computer program product, comprising one or more programs configured to be
executed by one or more processors of a computer system, the one or more programs

including instructions for performing the method of any one of claims 55-69.

74. A non-transitory computer-readable storage medium storing one or more programs
configured to be executed by one or more processors of a computer system, the one or more
programs including instructions for:

receiving a request to render a first asset; and
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in response to receiving the request to render the first asset:

in accordance with a determination that a first set of one or more criteria is
satisfied, wherein the first set of one or more criteria includes a criterion based on one or
more current performance measurements of the computer system, rendering a three-
dimensional (3D) representation of the first asset; and

in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria includes a criterion based on the one
or more current performance measurements of the computer system, rendering a two-
dimensional (2D) representation of the first asset, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

75. A computer system, comprising:
one or more processors; and
memory storing one or more programs configured to be executed by the one or more
processors, the one or more programs including instructions for:
receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on
one or more current performance measurements of the computer system, rendering a three-
dimensional (3D) representation of the first asset; and
in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based
on the one or more current performance measurements of the computer system, rendering a
two-dimensional (2D) representation of the first asset, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

76. A computer system, comprising:
means for receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
means for, in accordance with a determination that a first set of one or more
criteria is satisfied, wherein the first set of one or more criteria includes a criterion based on
one or more current performance measurements of the computer system, rendering a three-

dimensional (3D) representation of the first asset; and
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means for, in accordance with a determination that a second set of one or more
criteria is satisfied, wherein the second set of one or more criteria includes a criterion based
on the one or more current performance measurements of the computer system, rendering a
two-dimensional (2D) representation of the first asset, wherein the second set of one or more

criteria is different from the first set of one or more criteria.

77. A computer program product, comprising one or more programs configured to be
executed by one or more processors of a computer system, the one or more programs
including instructions for:
receiving a request to render a first asset; and
in response to receiving the request to render the first asset:
in accordance with a determination that a first set of one or more criteria is
satisfied, wherein the first set of one or more criteria includes a criterion based on one or
more current performance measurements of the computer system, rendering a three-
dimensional (3D) representation of the first asset; and
in accordance with a determination that a second set of one or more criteria is
satisfied, wherein the second set of one or more criteria includes a criterion based on the one
or more current performance measurements of the computer system, rendering a two-
dimensional (2D) representation of the first asset, wherein the second set of one or more

criteria is different from the first set of one or more criteria.
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