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COMPUTING DEVICE WITH FIRST AND SECOND OPERATING SYSTEMS

BACKGROUND

[G001] In today’s computing environment, most computing devices (e.q., deskiops,

notebooks, workstations, tablets, and smariphones) run a single operating system {O8).
Generally, the OS is sofiware that manages the computing device’s hardware components
and provides common services for varicus application programs. Popular 03s include
Microsoft Windows®, Mac 08 X®, Android®, and Linu®.

(G002 For some users, however, a single O8 does not meet their respeclive
needs, and therefore these users ulilize computing devices with multiple O8s. These
computing devices are ofien referred o as dual-08 devices, and provide the ability o
switch between iwo distinct O8s.  For example, the user may switch back and forth
between Microsoft Windows 8® and Androld®, or, allernatively, swilch back and forth
between Mac O8 X® and Microsoft Windows®. Among other things, for example, this
may enable the user to use one O& for productivity and work related tasks, and use the
other CS 10 gain access o touch-optimized applications.

[0003] With regard o operation, in general, the computing device loads both OSs
and runs one O3S while suspending operation of the other OS5, The user can typicaily swiich

between the two OSs by selecling a hotkey or icon.

BRIEF DESCRIPTION OF THE DRAWINGS

(00047 Examples are described in the following delailed description and in

reference to the drawings, in which:

[O005] Fig. 1 depicts an example computing device in accordance with an
implementation of the present disclosure;

[0006] Fig. 2 depicis an example process flow diagram for computing device
operation in accordance with an implementation of the present disclosure;

(0837 Fig. 3 depicts an example process flow diagram for computing device
operation in accordancs with ancther implementation of the present disclosurs;

[0008] Fig. 4 depicts an example process flow diagram for computing device
operation in accordance with yet another implementation of the present disclosurg; and

[0009] Fig. 5 depicts an sxample computer-readable medium implemented within

a computing devics in accordance with an implementation of the present disclosure.
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NOTATION AND NOMENCLATURE

(000101 Certain terms are used throughout the following description and claims to

refer to particular system components. As one skilled in the art will appreciate, technology
companies may refer 10 components by different names. This document doss not intend
to distinguish between components that differ in name but not funclion. In the following
discussion and in the claims, the terms “including” and “comprising” arg used in an open-
ended fashion, and thus should be interpreted {0 mean “including, but not limited to... 7
Also, the term “couple” or “couples” is intended to mean either an indirect or direct
conneaction. Thus, if a first device couples o a second device, that connection may be
through a direct electrical or mechanical connection, through an indirect electrical or
mechanical connection via other devices and connections, through an oplical elsclrical
conngction, or through a wirsless electrical connsction.

[G0G¥1] Additionally, the term “BIOS memory” should be interpreted 1o mean a
memory such as a read-only memory (ROM) or Flash memory which slores the basic
inputfoutput system (BIOS). The term "BIOS” as used herein should be interpreted as
machine-readabie instructions to perform various startup funclions of a computing device,
such as, e.q., initizlizing and testing hardware, loading booistrap cods, and/or Inading the
operaling syslem(s) from a storage device. In some implementations, the "BIOS” as
described herein is part of a unified exiensible firmware interface (UEF1). The term
“chipset” should be interpreted {0 mean at least one component on the computing device
motherboard that conducts tasks such as, e.g., dataflow management betlween a ceniral
procassing unit (CPU), memory, storage, and/or peripherals. In some examples, at least
a portion of the chipset may be integrated in the CPU, while in other implementations the
chipset may be discrete from the CPU. Furthermore, in some implementations the chipset
may be referred to by ancther name, such as, &.q., the Platform Confroller Hub (PCH).

[00012] Additionally, the term “running” or “exsculing” with respect to an 05
generally means that the O8 is currently being executed and is currently the active 05 in
the dual-0S computing device. By contrast, the term “suspended” with respect to an OS5
generally means that, for at least the most part, the OS is not being execuled and it is
currently the inactive OS in the dual-0OS computing device. Finally, the term “current
environment” with respect {0 an OS5 shouid be interpreted o mean (i) the operational state
of components associated with the computing device {e.g., the operational siate of the
CPU, chipset, GPU, codec, VO component, and/or peripheral components), (il the contaxt
of at lsast one application {e.q., the siate of a document in a word processing application

and/or email draft in an emaill application), andfor {ili) the context of the first/second
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operating system prior to shutdown {e.g., process{es)} state {e.g., new, ready, running,
walting, terminated), application state, user login status, register entries, and/or scheduling

information).

DETAILED PESCRIPTION

[B0G13] As discussed above, dual-0O8 computing devices are popular for a segment

of users that desire the ability {0 take advantage of the benefits of different 08s. For
example, a user may ulilize one OF for productivily tasks and the other OS for gaming
tasks or to gain access (o more applications.

[G0014] While the ability 1o swilch beilween O8s is appreciated by users, certain
aspects of dual-OS computing devices are unpopular with users. In particular, in certain
situations, shutting down the computing device may be cumbersome and even result in
data loss. For example, when a user is running a first OS and the second CS is
suspendead, the user may be required 1o shut down the first O3, then enter the second OF,
and then shut down the second OS5 before fully powering down the computing device.
Among other things, this may Dbe time consuming and unnecessarily repetitive.
Furthermore, in siiuations where the computing device needs to promplly and
automatically shut down dug {o a low battery event or thermal svent, data associated with
one OF may be saved but the data associated with the other O8 may be lost. This may
be inconvenient or even disastrous for the user, depending on the type of data lost.

[B0G15]  Aspecits of the present disclosure may address at least the above
deficiencies associated with dual-O8 computing devices by providing an approach to shut
down andfor initialize a dual-O8 device. More particularly, aspects of the present
disclosure implement operations in the computing device’s BIOS component, chipset,
andfor storage device [o enable the computing device and associated O3s to be shut down
andfor restored in a prompt and user friendly manner and without dala loss.

(08018} For example, in one implementation, a process 1o initialize and shut down
a computing device includes, during initialization of a computing devics, ulilizing a BIOS
{e program a chipset {o generale a system management interrupt (SM) In response to
receiving a shuidown and/or /hibernate command from a first OS or from a second O8.
The BIOS then loads the first OS from a first partition in a storage device 1o a first memory
portion and lcads the second OF from a second partition in the storage device 1o a second
memory portion.  The compuiing device then runs the first OS whils suspending the
sgecond O8. Thereafter, in response to the chipset receiving a shutdown command from
the first 08 {s8.q., in response {0 a thermal or low battery event}, the chipset sends the SM|

to the BIOS component and the BIOS component causes the aspecis of the second OS



WO 2016/018349 PCT/US2014/049084
-4

{e.g., the current environment associated with the second O3F) to be stored in a third
partition within the storage device Thereafter, the computing device shuts down and, when
the user powers-up the computing device, the BIOS loads the first OGS from the first
partition to the first memory portion and restores the second OS from the third partition to
the second memory porlion. As a result, even if there is an unexpected and automatic
shutdown due to a thermal or batlery event, data associated with the suspended second
08 is not lost because the data is saved 1o and restored from the third partition. These
and other aspecis of the present disclosure are discussed further bslow with reference to
various examples and figures.

(006171 Looking at Fig. 1, this figurs depicts an example compuling device 100 in
accordance with one implementation of the present disciosure. The computing device 100
comprises a BIOS memory 102, a chipset 104, a storage device 106, and a memory 108,
it should be readily apparent that the computing device 100 is a generalized Hllusiration
and that other elements may be added or existing slements may be removed, modified, or
rearranged without departing from the scope of the present disclosure. For example, other
components common (o computing devices {e.g., displays, network interfaces, graphics
cards, thermal components, and/or a central processing unit {CPU)) may be added without
departing from the scope of the present disclosure,

[GOG18]  The compuling device 100 may be, for example, a notebook, deskiop,
tablet, workstation, smartphone, server, and/or gaming device. The BIOS memory 102
resides within the computing device 100, and comprises a non-volatile memory (e.g., Flash
memory} with BIOS machine-readable instructions 128 programmed thereon. In some
implementations, the BIOS 128 may be referred 1o as firmware andfor a2 UEFL In general,
the BIOS 128, when executed, conducts tasks such as, e.g., loading the OSs, conducing
the power-on seli-test (POST), initializing registers, and/or determining which devices are
bootable. Furthermore, and as discussed in detall below with reference 1o various flow
diagrams, the BIOS 128 includes various instructions including chipsst programming
insiructions 120 to program the chipset, OS handling instructions 122 {c manags
communication with the O35(s), and inferrupt handling instructions t0 manage interrupt
processing 124,

[B0G19]  The chipset 104 also resides within the computing device 100. The chipsst
104 may include a northbridge and southbridge in some implementations, and generally
may conduct fasks such as dataflow management between g CPU, memory 114, slorage
108, and/or peripherals. Additionally, the chipsst 104 may comprise completely or partially

separate from the CPU in some implementations, while, in other implementations, at least
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a portion of the chipset 104 may be integrated inio the CPU. Moreover, in some
implementations, the chipset 104 may be referred o by anocther name, such as, a.g., the
Platform Controller Hub (PCH).  Furthermore, and as discussed in deiail below with
referance to various flow diagrams, the chipset includes command handling instructions
128 which are provided by the BIOS 128 during initialization, and which cause the chipsel
104 o generate an inferrupt and send the interrupt to the BIOS 128 in response o
raecaiving a shutdown or hibernate notification from the first operating system or second
operating system.

[B0G207 The slorage device 106 comprises a non-volatile memory that stores the
08 as well as other data/instructions. Depending on the implementation, the storage
device 106 may be, for example, a hard disk drive (HDD), solid state drive (85D), hvbrid
HDDISSD drive, an optical disc {8.g., CD, BVD, and Blu-ray), tape storage, Flash memory,
and/or non-voiatile random access memory (NVRAM) such as memrisior based memaory,
ferroslectric RAM (FRAM), magnetoresistive RAM (MRAM), phase change RAM (PRAM),
and millipede RAM. As shown in Fig. 1, the storage device 1086 includes mulliple partitions,
including at least a first partition 110, second partition 112, and third partition 114, The
memory device 108 is a volalile memory that may serve as a lemporary siorage and
working space for the O8s and/or applications. Examples include, but are not limited o,
static random access memory (SRAM) and dynamic random access memory {DRAM).

(606217 Turming now o the operations of the various above-discussed components
in accordance with the present disclosure, Fig. 2 depiclts a process flow diagram 200 for
operation of the computing device 100 in accordance with an example implementation. it
shouid be should be readily apparent that the processes depicted in Fig. 2 (as well as the
other flow diagrams) represent generalized illustrations, and that other processes may be
added or existing processes may be removed, modified, or rearranged without departing
from the scope and spirit of the present disclosure. In addition, it should be undersiood
that the processes depicied in Fig. 2 may represent instructions stored on a machine-
readable storage medium {(e.g., the BIOS memory 102, the storage device 106, and/or the
memory 108) thal, when exscuted, cause the compuling device 100 or components
therein 1o respond, to perform aclions, 1o change states, and/or to make decisions.
Furthermore, the flow charts are not infended to limit the implementation of the present
disclosure, but rather the flow charls illusirate functional information that one skilled in the
art could use 1o generate instructions 1o cause a computing device 100 or componenis

therein to perform the illusirated operations.
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[B600622] The process may begin al block 202, when the computing device 100
powers ON and begins inilializing. This may be in response, for example, o the user
depressing a power bution on the compuiing device enclosure, or inpulting a command
via the computing device graphical user interface {GUI). At block 204, the BIOS 128
programs the chipset 104 1o generats an interrupt in response 1o receiving a shutdown
andfor hibermnate command or nolification from a first OS5 or from a sscond O8. The
interrupt may be a system management interrupt (SM1}, and more particularly, may be a
sleep trap SMi (2.g., SPL_SMI or SmiControl_85). in some examples, the shut down or
hivernate command/notification may be triggered by the OF setling values in a slesp
conirol register. Forexample, the O8 may setthe SLP_TYPxto 4 or5 and set the SLP_EN
to 1.

(000237 Alblock 206, the BIOS 128 lpads the first OF from a first partition 110 within
the storage device 106 o a first memory portion 118, Al block 208, the BIOS 128 loads
the second O8 from a second partition 112 within the storage device 106 o a second
memory portion 118. Once both the first OS and second OS are loaded, a user has the
ability to swiich belween the two OSs and use either for various tasks. When the user is
running ong O3, the other OF is suspended. Thus, for exampile, at block 210, the
compuling device may run the first OF and suspend the second O8.

[G600624] Subseqguently, at block 212, the computing device 100 determines fitis o
shut down or hibernate. This may be in response o a thermal event such as when the
computing device 100 detects that a component has excesded a temperature threshold
and therefore needs o promptly shutdown to avoid damage. Allernatively or in addition,
this may be in response o a low battery event where the computing device 100 determines
that the battery power level is at a low level and therefore needs o promptly shutdown.
Moreover, this may be in response {0 a user-initiated shutdown or hibernate command,

[600625] Regardiess of the triggering event, if the computing device 100 determines
that it is to shut down or hibernate, at block 214, the currently executing first OS5 sends a
shuidown or hibernate command o the chipset 104. As mentioned, the command may be
triggered by the first OF setling a value in a sleep control register. For example, the 08
may sel the SLFP_TYPxio 4 or 5 and sef the SLP_EN 1o 1.

[B0G28] At block 216, in response to receiving the command, the chipset 104 sends
an interrupt io the BIOS 128. As discussed, the command may be a SMI, and more
particularly, the command may be a sleep trap SMi {e.g., SLP_SMI or SmiConirol_65).

[GO0627] Al block 218, in response 1o recelving the interrupt, the BIOS 128 causes

the current environment associaled with the suspended second OF 1o be stored in a third
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partition 114 within the slorage device 106. The second O8’s current environment may
include, for exampls, {i} the operational state of components associated with the
computing device (e.g., the operational state of the CPU, chipset, GPU, codeg, 1O
component, and/or peripheral components), (i) the context of at least one application (s.g.,
the staie of a document in a word processing application and/or email draft in an email
application}, and/or (ili) the context of the first/second operating systam prior o shutdown
{(8.¢., process{es) stale {e.g., new, ready, running, wailing, terminated}, application stats,
user login status, register entries, and/or scheduling information) . Furthermore, by storing
the second O8s environment prior to shut down within the third pariition 114, data
associated therewith is accessible and may be restored when the computing device 100
is restarted. Hence, data associated with the second Q8 is not lost in response {0, g.9.,
an auiomatic shutdown in response to a thermal or low batlery event.

(606287 Al block 220, the entire computing device 100 shuls down. It should be
understood that between the procgsses at block 218 and block 220, the computing device
100 may conduct various additional processes such as shutting down applications and
saving other information {o the slorage device 106. Moreover, the BIOS 128 may
determine which O8 was running and suspended when the interrupt was received. The
BIOS 128 may store this status information and utilize it when the computing device is
powered ON again 1o restore aspects of at least the suspended O5.

(600297 Looking now at Fig. 3, this figure depicts a process flow diagram 300 for
operation of the computing device 100 in accordance with an example implementation. In
particular, Fig. 3 depicts processes thal may be conducted when the compuiling device
100 is powered ON after conducting the processes in Fig. 2.

[B0G30] The process may begin at block 302, where the computing device is
powared ON. This may be in response to, for example, the user depressing a power
button on the computing device enclosure. Al block 304, the BIOS 128 retrigves siatus
information stored prior 1o the last shutdown. In particular, the BIOS 128 retrieves
information indicating which O3 was running and suspended prior 1o the last shuldown.
For example, and continuing with the scenario described above with respect (o Fig. 2, the
BIOS 128 retrieves information indicating that the first OS was running and the second O8
was suspendead prior 1o the shuldown. Based theraon, at blogk 306, the BIOS 128 resiores
the second O from the third partition 114 in the storage device 106 o the second memaory
portion 118, Al block 308, the BIOS 128 loads the first OS from the first partition 110 in
the storage device 106 o the first memory portion 118. Once both O8s are loaded, at

block 310, the computing device runs one OF while suspending the other OS.
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[B0G317  Turming now to Fig. 4, this figure depicis a process flow diagram 400 for
operation of the compuling device 100 in accordance with another example
implementation. The process may begin at block 402, wherein the BIOS 128 programs the
chipsst 104 1o generate an inferrupl in response o receiving a shutdown/hibemats
command from a first OS or from a second OS5, The interrupl may be g sysiem
management interrupt (SMI), and more particularly, may be a slegp trap SMi (e.g.,
SLP _SM or SmiControl _85). The shut down or hibernate command may be triggered by
the OF setling values in a sleep control register. For example, the OF may sel the
SLP TYPxito 4 or 5 and setthe BLP_ENto 1.

(000321  Alblock 404, the BIOS 128 loads the first OS from a first partition 110 within
the storage device 106 1o a first memory portion 116. At block 406, the BIOS 128 loads
the second OS from a second partition 112 within the storage device 106 o a second
memory portion 118. Once both the first 0% and second OS are loaded, a user has the
ability to switch belween the two O8s and use either for various fasks. When the useris
running one OS5, the other OF is suspended.

[B0G33] Subseguently, the computing device 100 determines it is o shut down or
hibernate in response 10, .g., a thermal event, a low batlery event, or a user-initiated
command. This causes the running first O8 {o send a command o the chipset 104, As
mentioned, the command may be triggerad by the first QS setting a value in a sleep conirol
register. For example, the O3 may sel the SLP_TYPxic4 or 5 and set the SLP_ENfo 1.

{00634} Thereafter, at block 408 and in response o receiving the command, the
chipset 104 sends an inferrupt {0 the BIOS 128, As discussed, the command may be a
SM, and more particularly, the may be a sleep trap SMI {e.g., SLP_SM or
SmiControl 65} Al block 410, the BIOS 128 delermines that the first OS s running and
the second QS is suspended, and the BIOS 123 stores information indicating this staius.
Then, at block 412, the BIOS 128 causss the current environment associated with the
suspended second OS to be stored in a third partition 114 within the siorage device 106.
The sscond OF's current environment may includs, for example, (i) the operational state
of components associated with the computing device {e.g., the operational slate of the
CPU, chipset, GPU, codecg, /O component, and/or peripheral componenis), (it} the context
of at least one application (8.g., the stale of a document in a word processing application
and/or emall draft in an emaill application), and/or (i) the context of the first/second
operating systerm prior to shutdown (e.q., process{es) state {e.g., new, ready, running,
waiting, terminated), application state, user login status, register entries, and/or scheduling

information). Furthermore, by storing the second OSs environment prior to shut down
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within the third partition 114, data associated therewith is accessibie and may be restored
when the computing device 100 is restarted. Hence, data associated with the second OS
is not lost in response 1o, 8.¢., an automatic shuldown in response o a thermal or low
battery event.

(6006357  Looking now at Fig. 5, this figure depiclts an example non-transiory
machine-readabie medium 504 implemented on a compuling device 100 in accordance
with an implementation of the present disclosure. The computing device 100 may be, for
example, a deskiop, workstation, laptop, scientific instrument, gaming device, tablet, AIQ
deskiop, smart television, hybrid laplop, detachable iablet/laptop, server, retall point of
sale, or similar computing device. The computing device 100 comprises a processing
device 502 and a non-transitory machine readable medium 504 coupled via a
communication bus 506. It should be readily apparent that the computing device 100 is a
generaiized illustration and that other slements may be added or existing slements may
be removed, modified, or rearranged without departing from the scope of the present
disclosure. For example, the computing device 100 may include other components
common 0 computing devices such as, for example, a network interface, a user interface,
fan, optical drive, power supply, and/or motherboard.

[B00381 The processing device 502 may be, for example, at least one of a central
processing unit (CPU), a semiconductor-basad microprocessor, a graphics processing unit
{(GPU), and/or ancther processing device arranged o retrieve and execute instructions stored
on the machine-readable storage medium 504, Put ancther way, the processing device 502
may fetch, decode, and execute instructions stored on the machine-readable storage
medium 504 ¢ implement the functionalilies described above and below,

[B0G37T  The machine-readable slorage medium 504 may correspond to any typical
storage device that stores maching-readable instructions, such as programming code,
software, firmware, or the like. For example, the non-transitory machine-readable medium
502 may include one or more of a non-volatile memory, a volatile memory, and/or a siorage
device. Examples of non-volatile memory include, but are not limited o, electronically
erasable programmabile read only memory {EEPROM) and flash memory. Examples of
volatile memory include, but are not limited to, static random access memory (SRAM) and
dynamic random access memory {DRAM). Examples of storage devices include, but are
not limited to, hard disk drives, compact disc readiwrile drives, digital versalile disc drives,
oplical readiwrite devices, and flash memory devices. In some examples, the BIOS
insiructions 128 may be part of an installation package that can be executed by the

processing device 502, In this case, the non-transitory machine-readable medium 504
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may be a portable medium such as a CO-RW disc, DVD-RW disc, flash drive, or a memaory
maintained by a server from which the instaliation package can be downlocaded and
insialled. In ancther embodiment, the instructions may be part of an application already
installed.

[GO0638]  The BIOS instructions 128 comprise various instructions including chipset
programming instructions 120 to program the chipset, O35 handling insiructions 122 {0
manage communication with the O&(s), and interrupt handiing instructions to manage
interrupt processing 124. Moreover, the BIOS instructions 128 may include instructions {o
cause the compuling device 100 to conducis tasks such as, e.g., lcading the OSs,
conducing the power-on self-test (POST), initializing registers, and/or determining which
devices are boolabile.

{60638 The foregoing describes a novel and previously unforeseen approach (o
initialize, hibernate, andfor shutdown a dual-08 computing device. Among other things,
the approach implement operations in the computing device’'s BIOS, chipset, and/or
siorage device {o enable the computing device and associated O3s to be shut down andfor
restored in a prompt and user friendly manner and without data loss. While the above
disclosure has been shown and described with reference o the foregoing examples, i
should be understood that other forms, details, and implementations may be made without

departing from the spirit and scope of the disclosure that is defined in the following claims.
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WHAT IS CLAIMED iS:

1. A method comprising:

during initialization of a computing device, ulliizing a basic inpul/output sysiem
(BIOS) to program a chipset 1o generate an interrupt in response {o receiving a command
from a first operating system or from a second operating system;

loading, by the BIOS, the first operating system from a first partition in a storage
device to a first memory portion;

loading, by the BIOS, the second operating system from g second partition in the
storage device 10 a second memory portion;

gxecuting, by the computing device, the firsi operaling sysiem and suspending the
second operating system;

receiving, at the chipset, the command from the first operating system;

recaiving, by the BIOS, the interrupt from the chipset;

causing, by the BIOS, the current environment associaled with the second
operating system to be slored in a third partition in the storage device; and

causing, by the BIOS, the computing device to shutdown.

2. The method of claim 1, wherein the command received at the chipsset and

sent from the first operating system is a shutdown command.

3. The method of claim 2, wherein the shutdown command is sent from the
first operatling system in response {0 a thermal svent, a low ballery event, or a user

shutdown request event.

4. The method of claim 1, further comprising:

determining, by the BIOS, the status of the first operating system and the second
operating system prior to the shutdown; and

storing, by the BIOS, status information associated with the first operating system

and second oparating prior to the shutdown.

5. The meathod of claim 4, further comprising:
initializing, by the BIOS, the computing device in response 10 g power-on avent,
wherein the iniializing the computing device comprises:
retrieving the status information associated with the first operating system

and second operating prior (o the shutdown;
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restoring, by the BIOS, the second operaling system from the third partition
in the storage device to the second memory portion; and
loading, by the BIOS, the firsi operating sysiem from the first pariition in the

storage device to the first memaory portion.

8. The method of claim 1, wherein the current environment associated with
the second operaling system comprises at least one of (i} the operational state of
components associaled with the computing device, (i) the contexi of at least one

application, and (lil) the context of the second operating system.

7. The method of claim 1, wharein the interrupt is a sysiem management
interrupt (SM).

8. A computing device, comprising:
a memory including a first memory portion and a second memory portion;
a siorage device including a first partition, a second partition, and a third partition;
a chipset {0 generats an interrupt in response o receipt of a command from a first
operating system or from a second operaling system; and
a basic input/output system (BIOS) 1o
program the chipset 10 generaie the interrupt in response {0 receipt of the
command from the first operating system or from the second opsrating systeny;
load the first operating system from the first partition to the first memaory
portion;
lnad the second operating sysiem from the sgcond partition 1o the second
memory portion;
receive the interrupt from the chipset; and
cause the current environment asscciated with the second operating

system 1o be stored in the third partition.

9. The compuling device of claim 8, wherein the current environment
associated with the second operaling system comprises at least one of (i) the operational
state of componenis associated with the computing device, (it} the context of at least ong

application, and (jil} the context of the sscond operating system.
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10. The computing device of claim 8, wherein the command Is a shuldown
command, and wherein the shuldown command is sent in response (o a thermal svent, a

low battery event, or a user shutdown request event.

11. The computing device of claim 8§, wherein the command is g hibernale

command, and wheregin the hibernaie command is sent in response 1o a user reguest.

12 The computing device of claim 8, wherein the BIOS is further {o:

determine the staius of the first operating system and second operating system
prior to shutdown; and

store siatus information to be used during subsegquent compuling device

inifialization.

13. The computing device of claim 8, wherein the interrupt is sysiem

management interrupt (SMi).

14. A computing device, comprising:
a memory including a first memory portion and a second memory portion;
a storage device including a first partition, a second partition, and a third partition;
a chipset to generats an interrupt in response 1o receipt of a shutdown command
from a first operating system or from a second operating system, wherein the shutdown
command is sent in response {0 a thermal event, a low batlery event, or a user shultdown
request event; and
a basic inpul/output system (BIQS) to
program the chipset to generate the inferrupt in response {0 receipt of the
shutdown command from the first operating system or from the second operating
system;
load the first operating system from the first partition {o the first memory
portion;
ioad the second operating system from the second partition to the second
memory portion;
recaive the interrupt from the chipset;
determine the status of the first operating system and the second operating
system;
store status information associated with the first operating system and the

second operating sysiem; and
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cause aspects of the second operating system o be stored in the thind
partition.

18. The computing device of claim 14, wherein the BIOS is further {o initialize
the compuling device in responsea 1o a power-on svent by at least (i) restoring the second
operating system from the third partition in the storage device to the second memory
portion, and (i) loading the first operating system from the first partition in the siorage
device {o the first memory portion.
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