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THERMAL PROFILE SELECTIONS BASED ON ORIENTATION
BACKGROUND

(0001} The emergence and popularity of mobile computing, particuiarly due 1o their
compact design and light weight, has made computing devices portable. As a result,
computing devices, such as thin clients, may be operated in various orientations, for
example, according to the preference of users. For example, thin clients may be
operated in horizontal or vertical orientations, or even disposed behind a monitor
(bezel orientation). As a computing device operates in one of these various
operations, the stress associated with components disposed within the computing
device, for example, due {0 temperature, may vary, based on the orientation. itis
desirable to avoid extreme temperatures for the components, in order (o avoid

premature failure of the computing device.
BRIEF DESCRIPTION OF THE DRAWINGS

[0002]FIG. 1 illustrates a computing device for selecting a thermal profile, based on

an orientation of the computing device, according to an example;

[0003]FIG. 2 Hlustrates a method at a computing device for selecting a thermal
profile for operating the computing device, based on the orientation of the computing

device, according to an example; and

f0004]FIG. 3 is a flow diagram in accordance with an example of the present

disclosure.
DETAILED DESCRIPTION

(0005} Examples disclosed herein provide the ability 1o select a thermal profile for
operating the computing device, based on the orientation of the computing device.
By selecting a thermal profile based on the orientation of the computing device,
performance of the computing device may be optimized while operating in that
particular orientation. Examples of settings that may be adjusted for a thermal profile
include, but are not limited to, tuning throtile points, central processing unit (CPU)
boost frequencies, and a fan speed profile. By adjusting these settings, based on

the orientation of the computing device, quieter operations may be possible, in
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addition to improved CPU performance. As will be further described, siress
associated with the components disposed within the computing device may aiso be
reduced when the appropriate thermal profile is selected, resulling in more reliable

and proionged use of the computing device.

f0006] With reference to the figures, FIG. 1 illustrates a computing device 100 for
selecting a thermal profile, based on an orientation of the computing device 100,
according to an example. As an example, sensor 102 disposed within the computing
device 100, for example, on the motherboard, may be used for determining the
orientation of the computing device 100. The computing device 100 depicis a
processor 104 and a memory device 108 and, as an exampie of the computing
device 100 performing its operations, the memory device 106 may include
instructions 108-110 that are executable by the processor 104. Thus, memory
device 106 can be said to store program instructions that, when executed by
processor 104, implement the components of the computing device 100. The
executable program instructions stored in the memory device 108 include, as an
example, instructions 1o detaermine orientafion (108) and instructions to select
thermal profile (110).

[0007] Instructions 1o determine orientation (108) represent program instructions that
when executed by the processor 104 cause the computing device 100 to determine
an orientation of the computing device 100. As mentioned above, the sensor 102
may be used to determing the system orientation. For example, upon reading data
from the sensor 102, the computing device 100 may determine its orientation based
on the data read. As an example, the sensor 102 may be an accelerometer, but

could also be another type of sensor that determines orientation.

[0008] As an example, the computing device 100 may have at least six different
operating orientations. The first two may correspond {o horizontal orientations, with
a particular side of the computing device 100 facing up in one of the crientations
(H+}, then facing down in the other orientation (H-). As an example, the sensor 102
may be abile to distinguish between H+ and H-. The next two orientations may

correspond to vertical orientations, with the particular side of the computing device
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100 facing left in one of the orientations (V+), then facing right in the other orientation

(V-). As an example, the sensor 102 may be able {o distinguish between V+ and V-,

(0008 Finally, the last two orientations may correspond 1o bezel orientations, where,
for example, the computing device 100 is disposed behind a monitor. As an
example, the bezel orientations may vary from the vertical orientations by being
rotated 90 degrees, for example, in order to have accessibility to the power button on
the computing device. As an example, the power bution may be facing up in one of
the orientations (B+), then facing down in the other orientation (B-). As an example,
the sensor 102 may be able o distinguish between B+ and B-. As a result, in
addition to determining when the computing device 100 is in one of the horizontal
orientations, the sensor 102 may be able 1o distinguish when the computing device

100 is in either one of the vertical orientations or bezel orientations.

[0010] As will be further described, rather than utilizing a single thermal profile,
irrespecltive of the orientation of the computing device 100, relying on the orientation
of the computing device 100 to select a thermal profile, performance of the
computing device may be optimized while operating in that particular orientation. For
example, if uwiilizing a single thermal profile irrespective of orientation, the thermal
profile selected may be for the orientation producing the least desirable thermal
environment. As a result, factors such as the fan speed, CPU boost frequency, and
throtile points, may be set sub optimally for the other five orientations, which may not

be desirable.

(00111 As an example, the frequency that the computing device 100 determinegs its
origntation may vary. For example, the orientation may be determined once upon
startup, for example, during a power-on self-lest (POST). However, the orientation
may be determined dynamically, even after a POST. This may be particularly useful
if the orientation of the computing device 100 is changed often after it is powered on.
As a result, the thermal profile may be changed dynamically, as will be further

described.

[001 2] Instructions to select thermal profile (110) represent program instructions that
when executed by the processor 104 cause the computing device 100 {o select a

thermal profile for operating the computing device 100, based on the orientation of
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the computing device 100. As mentioned above, the frequency that the thermal
profile is changed may be dependent on the frequency that the orientation is
determined. For example, if the orientation is determined only during a POST, the
thermal profile selected will be based on orientation of the computing device 100
when it is powered on. However, if the orientation is determined dynamically, for
example, anytime a user changes the orientation of the computing device 100, such
as switching from a horizontal orientation {0 a vertical orientation, the appropriate
thermal profile may be selected dynamically as well. As a result, factors such as the
throttie points, CPU boost frequencies, and fan speed profile may be tuned {o
optimize performance of the computing device 100 when in that particular

orientation.

[0013] As an example, rather than relying on the sensor 102 fo determine the
orientation of the computing device 100, the computing device 100 may receive input
from a user indicating an orientation of the computing device 100. For example, the
user may be able to select the system orieniation in the BIOS (e.g., F10 setup).
Based on the orientation indicated by the user, the computing device 100 may select
a thermal profile for operating the computing device 100, based on the orientation

indicated by the user.

[0014] Memory device 106 represenis generally any number of memory componenis
capable of storing instructions that can be executed by processor 104, Memory
device 106 is non-transitory in the sense that it does not encompass a fransitory
signal but instead is made up of at least one memory component configured 1o store
the relevant instructions. As a resulf, the memory device 106 may be a non-
transitory computer-readable storage medium. Memory device 106 may be
impiementad in a single device or distributed across devices. Likewise, processor
104 represents any number of processors capable of executing instructions stored
by memory device 106. Processor 104 may be integrated in a single device or
distributed across devices. Further, memory device 108 may be fully or partially
integrated in the same device as processor 104, or it may be separate but accessible

to that device and processor 104,
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[00158]In one example, the program instructions 108-110 can be part of an
installation package that when installed can be executed by processor 104 {o
implement the components of the computing device 100. In this case, memory
device 106 may be a portable medium such as a CD, DVD, or flash drive or a
memory maintained by a server from which the instaliation package can be
downloaded and installed. In ancther example, the program instructions may be part
of an application or applications already installed. Here, memory device 106 can

include integrated memory such as a hard drive, solid state drive, or the like.

[0016]FIG. 2 illustrates a method 200 at a computing device for selecting a thermal
profile for operating the computing device, based on the orientation of the computing
device, according to an example. As mentioned above, a computing device, such as
a thin client, may have at least six different operating orienfations (e.q., H+, H-, V+,
V-, B+, B-}. By selecting a thermal profile based on the orientation of the computing
device, performance of the computing device may be optimized while operating in
that particular orientation. In discussing FiG. 2, reference may be made to the
example computing device 100 illustrated in FIG. 1. Such reference is made to
provide contexiual examples and not o limit the manner in which method 200

depicted by FIG. 2 may be implemented.

[0017}Method 200 begins at 202, where the computing device determines an
orientation of the computing device. Referring to computing device 100, sensor 102
disposed within the computing device 100, for example, on the motherboard, may be
used for determining the origntation of the computing device 100. The frequency
that the computing device determines its orientation may vary. For example, the
orientation may be determined once upon startup, for example, during a POST.
However, the orientation may be determined dynamically, even after a POST, as will
be illustrated at 206. This may be particularly useful if the orientation of the

computing device is changed often after it is powered on.

[0018] AL 204, the computing device selects a thermal profile for operating the
computing device, based on the determined orientation. Examples of setlings that
may be adjusted for a thermal profile include, but are not limited o, tuning throttle

points, CPU boost frequencies, and a fan speed profile. By adjusting these settings,
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based on the orientation of the computing device, quieier operations may be
possible, in addition to improved CPU performance. In addition, stress associated
with the componenis disposed within the computing device may also be reduced
when the appropriate thermal profile is selected, resulting in more reliable and
prolonged use of the computing device. For example, the thermal profile selected for
a particular orientation may provide ideal operating conditions for the components
within the computing device, while in that orientation, avoiding extreme

temperatures.

[00191AL 2006, the computing device determines whether the orientation of the
computing device has changed, for exampile, from a first orientation to a second
orientation. If 8o, the computing device returns 10 204, to select the thermal profile
for operating the computing device while in the second orientation. As an example,
the thermal profile for operating the computing device while in the second orientation
may be different from the thermal profile for operating the computing device while in
the first orientation. As a resuli, performance of the computing device may be
dynamically optimized, based on the orientation that the computing device is

currently in.

[00201F1G. 3 is a flow diagram 300 of steps taken by a computing device o
implement a method for selecting a thermal profile for operating the computing
device, based on the orientation of the computing device, according to an example.
Although the flow diagram of FIG. 3 shows a specific order of execution, the order of
execution may differ from that which is depicted. For example, the order of
execution of two or more blocks or arrows may be scrambled relative to the order
shown. Also, two or more blocks shown in succession may be executed
concurrently or with partial concurrence. All such variations are within the scope of

the present invention.

[00211 A1 310, the computing device reads data from a sensor disposed within the
computing device. As described above, the computing device may read data from
the sensor during a POST. Otherwise, the computing device may read data from the
sensor continuocusly, or at certain intervals, in order {o determine anylime there is a

change in the orientation.
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(00221 At 320, based on the data from the sensor, the computing device determines
an orientation of the computing device (e.qg., first orientation}. As described above,
the computing device may have at least six different operating orientations (e.q., H+,
H-, V+, V-, B+, B-). As an example, in addition to determining when the computing
device is in one of the horizontal orientations, the sensor may be able to distinguish
when the computing device is in eithar one of the vertical orientations or bezel

orienfations.

[0023] AL 330, based on the first orientation, the computing device selecis 3 first
thermal profile for operating the computing device. Settings adjusted for the first
thermal profile generally include tuning throttle points, CPU boost frequencies, and a
fan speed profile, for example, to optimize performance of the computing device

while in the first orientation.

[0024] While operating according to the first thermal profile, the computing device
may determing a change in orientation of the computing device from the first
origntation 1o a second orientation, for example, upon reading data from the sensor.
Based on the second orientation, the computing device selects a second thermal
profile, different from the first thermal profile, for operating the computing device
while in the second orientation. Similar o the first thermal profile, settings adjusted
for the second thermal profile generally include tuning the throtile points, the CPU
boost frequencies, and the fan speed profile, to opilimize performance of the
computing device while in the second orientation. in addition to determining a
change in orientation, based on data received from the sensor, the computing device
may also receive input from a user, indicating an orientation of the computing device
{e.g., via BIOS). Based on the orientation indicated by the user, the computing

device selects a thermal profile for operating the computing device.

[0028]11t is appreciated that examples described may include various components
and features. It is also appreciated that numerous specific details are set forth to
provide a thorough understanding of the examples. However, i is appreciated that
the examples may be practiced without limitations 1o these specific details. In other

instances, well known methods and structures may not be described in detail {o
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avoid unnecessarily obscuring the description of the examples. Also, the examples

may be used in combination with each other.

(0026 Reference in the specification to "an example” or similar language means that
a particular feature, structure, or characteristic described in connection with the
example is included in at least one example, but not necessarily in other examples.
The various instances of the phrase “in one exampie” or similar phrases in various

places in the specification are not necessarily all referring to the same example.

(002711 is appreciated that the previous description of the disclosed examples is
provided to enable any person skilled in the art 1o make or use the present
disclosure. Various modifications to these examples will be readily apparent o those
skilled in the arl, and the generic principles defined hersin may be applied {0 other
examples without departing from the scope of the disclosure. Thus, the present
disclosure is not intended to be limited to the examples shown herein but is to be
accorded the widest scope consistent with the principies and novel features

disclosed herain.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method comprising:

reading data from a sensor disposed within a computing device;

based on the data from the sensor, determining a first orientation of the
computing device; and

hased on the first orientation, selecting a first thermal profile for operating the

computing device.

2. The method of claim 1, wherein reading data from the sensor occurs during a

power-on self-test (FOST).

3. The method of claim 1, wherein the reading data from the sensor occurs

continuousiy or at fixed intervails.

4 The method of claim 3, comprising:

while the computing device is operating according to the first thermal profile,
defermining a change in orientation of the computing device from the first orientation
to a second orientation; and

based on the second orientation, selecling a second thermal profile, different
from the first thermal profile, for operating the computing device while in the second
orientation.

5. The method of claim 4, wherein settings adjusted for the first thermal profile
comprise tuning throtile points, central processing unit (CPU) boost frequencies, and
a fan speed profile, to oplimize performance of the computing device while in the first
orientation.

8. The method of claim 5, wherein setlings adjusted for the second thermal
profile comprise tuning the throttle points, the CPU boost frequencies, and the fan
speed profile, to optimize performance of the computing device while in the second
orientation.
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7. The method of claim 1, comprising:

receiving input from a user indicating an orientation of the computing device;
and

based on the orientation indicated by the user, selecting a thermal profile for

operating the computing device.

8. A computing device comprising:

a sensor; and
a processor {o:

read data from the sensor;

based on the data from the sensor, determine a first orientation of the
computing device;

based on the first orientfation, select a first thermal profile for operating
the computing device;

while the computing device is operating according to the first thermal
profile, determine a change in orientation of the computing device from the
first orientation {0 a second orientation; and

based on the second orientation, select a second thermal profile,
different from the first thermal profile, for operating the computing device while

in the sacond orientation.

. The computing device of claim 8, wherein settings adjusted for the first
thermal profile comprise tuning throttle points, central processing unit (CPU) boost
frequencies, and a fan speed profile, to optimize performance of the computing

device while in the first orientation.

10.  The computing device of claim 9, wherein settings adjusted for the second
thermal profile comprise funing the throttle points, the CPU boost frequencies, and
the fan speed profile, 1o optimize performance of the computing device while in the

second orientation.

-0 -
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11, A non-transitory compuier-readable storage medium comprising program
instructions which, when executed by a processor, cause the processor to:
determine an orientation of a computing device, based on data read from a
sensor disposed within the computing device; and
select a thermal profile for operating the computing device, based on the

orientation of the computing device.

12. The non-transitory computer-readable storage medium of claim 11,
comprising program instructions which, when executed by the processor, cause the

processor to read the data from the sensor during a power-on self-test (POST).

13. The non-transitory compuier-readable storage medium of claim 11,
comprising program instructions which, when executed by the processor, cause the

processor 1o read the data from the sensor continuously or at fixed intervals.

14.  The non-transitory computer-readable storage medium of claim 13,
comprising program instructions which, when executed by the processor, cause the
processor to:

while the computing device is operating according 1o a first thermal profile,
determine a change in orientation of the computing device from a first orientation to a
second orientation; and

based on the second orientation, select a second thermal profile, different
from the first thermal profile, for operating the compuling device while in the second

orientation.

15, The non-transitory computer-readable storage medium of claim 11,
comprising program instructions which, when executed by the processor, cause the
processor {o:

receive input from a user indicating an orientation of the computing device;
and

based on the orientation indicated by the user, sslect a thermal profile for

operating the computing device.

-4t -
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