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(54) OPERATING SYSTEM RECOVERY METHOD, APPARATUS AND TERMINAL DEVICE

(57) Embodiments of the present invention relate to
the field of operating system technologies. The embod-
iments of the present invention provide an operating sys-
tem recovery method, and the method includes: starting
a level 2 kernel, and transferring an image file of a to-be-
recovered operating system to a specified location of a
memory by using the started level 2 kernel so that a lo-
cation of a recovery program in the level 2 kernel in the
memory is the same as a location of a recovery program
in an original kernel in the memory, where the level 2

kernel is obtained by tailoring an image file of the original
kernel and then compiling a tailored image file of the orig-
inal kernel; and recovering, by using the level 2 kernel,
the operating system to a state, before the operating sys-
tem enters a hibernation mode, of the operating system.
The technical solutions provided by the embodiments of
the present invention can accelerate a recovery speed
of the operating system. In addition, the embodiments of
the present invention further provide a corresponding ap-
paratus and terminal device.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 201310674990.2, filed with
the Chinese Patent Office on December 10, 2013 and
entitled "OPERATING SYSTEM RECOVERY METHOD
AND APPARATUS, AND TERMINAL DEVICE", which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of op-
erating system technologies, and in particular, to an op-
erating system recovery method and apparatus, and a
terminal device.

BACKGROUND

[0003] Hibernation (hibernation) is a computer power
management technology. In the prior art, when a com-
puter enters a hibernation mode, hibernation state infor-
mation of an operating system of the computer is saved
in a non-volatile memory of a system in a form of an
image file, where the image file is an image file of the
operating system, and the image file of the operating sys-
tem includes an original kernel and other application pro-
gram information. When the computer is awakened from
the hibernation mode and once detects that an image file
of a to-be-recovered operating system is saved in the
non-volatile memory, the computer first loads and starts
the original kernel, reads the image file of the operating
system from the non-volatile memory of the system by
using the started original kernel, and recovers, according
to the hibernation state information of the operating sys-
tem included in the image file of the operating system,
the operating system of the computer to a state, before
the operating system enters the hibernation mode, of the
operating system. In the prior art, because the original
kernel is consistent with a kernel included in the operating
system, a recovery speed of a method for recovering the
operating system of the computer in the prior art is rela-
tively slow.

SUMMARY

[0004] Embodiments of the present invention provide
an operating system recovery method and apparatus,
and a terminal device to accelerate a recovery speed of
an operating system.
[0005] According to a first aspect, an embodiment of
the present invention provides an operating system re-
covery method, and the method includes: starting a level
2 kernel, and transferring an image file of a to-be-recov-
ered operating system to a specified location of a memory
by using the started level 2 kernel so that a location of a
recovery program in the level 2 kernel in the memory is
the same as a location of a recovery program in an orig-
inal kernel in the memory, where the level 2 kernel is

obtained by tailoring an image file of the original kernel
and then compiling a tailored image file of the original
kernel, and the image file of the operating system in-
cludes hibernation state information of the operating sys-
tem; and using, through the recovery program in the start-
ed level 2 kernel, the hibernation state information of the
operating system included in the image file of the oper-
ating system in the specified location of the memory to
recover the operating system to a state, before the op-
erating system enters a hibernation mode, of the oper-
ating system.
[0006] With reference to the first aspect, in a first im-
plementation manner, the transferring an image file of a
to-be-recovered operating system to a specified location
of a memory by using the started level 2 kernel so that a
location of a recovery program in the level 2 kernel in the
memory is the same as a location of a recovery program
in an original kernel in the memory includes: transferring
the image file of the to-be-recovered operating system
from a non-volatile memory to the specified location of
the memory by using the started level 2 kernel so that
the location of the recovery program in the level 2 kernel
in the memory is the same as the location of the recovery
program in the original kernel in the memory.
[0007] With reference to the first aspect, in a second
implementation manner, the transferring an image file of
a to-be-recovered operating system to a specified loca-
tion of a memory by using the started level 2 kernel so
that a location of a recovery program in the level 2 kernel
in the memory is the same as a location of a recovery
program in an original kernel in the memory includes:
reading the image file of the operating system on the non-
volatile memory into a dedicated device partition of the
memory; and transferring the image file of the to-be-re-
covered operating system from the dedicated device par-
tition of the memory to the specified location of the mem-
ory by using the started level 2 kernel so that the location
of the recovery program in the level 2 kernel in the mem-
ory is the same as the location of the recovery program
in the original kernel in the memory.
[0008] With reference to the first aspect, the first im-
plementation manner of the first aspect, or the second
implementation manner of the first aspect, in a third im-
plementation manner, after the starting a level 2 kernel
and before the transferring an image file of a to-be-re-
covered operating system to a specified location of a
memory by using the started level 2 kernel, the method
further includes: loading an image file of the level 2 kernel.
[0009] With reference to the first aspect or any imple-
mentation manner of the first implementation manner of
the first aspect to the third implementation manner of the
first aspect, in a fourth implementation manner, after the
using, through the recovery program in the started level
2 kernel, the hibernation state information of the operat-
ing system included in the image file of the operating
system in the specified location of the memory to recover
the operating system to a state, before the operating sys-
tem enters a hibernation mode, of the operating system,
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the method further includes: replacing the level 2 kernel
with the original kernel included in the recovered operat-
ing system.
[0010] With reference to the fourth implementation
manner of the first aspect, in a fifth implementation man-
ner, the method further includes: resuming, by using the
original kernel included in the recovered operating sys-
tem, an external device suspended when the operating
system enters the hibernation mode.
[0011] With reference to the first aspect or any imple-
mentation manner of the first implementation manner of
the first aspect to the fifth implementation manner of the
first aspect, in a sixth implementation manner, the hiber-
nation state information of the operating system includes:
hibernation state information, which is frozen and saved
before the operating system enters the hibernation mode,
of the operating system; or hibernation state information,
which is set and saved in advance, of the operating sys-
tem.
[0012] According to a second aspect, an embodiment
of the present invention provides an operating system
recovery apparatus, and the apparatus includes: a boot
loader unit, configured to start a level 2 kernel, where the
level 2 kernel is obtained by tailoring an image file of the
original kernel and then compiling a tailored image file of
the original kernel; a reading unit, configured to transfer
an image file of a to-be-recovered operating system to a
specified location of a memory by using the started level
2 kernel so that a location of a recovery program in the
level 2 kernel in the memory is the same as a location of
a recovery program in the original kernel in the memory,
where the image file of the operating system includes
hibernation state information of the operating system;
and a recovery unit, configured to use, through the re-
covery program in the started level 2 kernel, the hiber-
nation state information of the operating system included
in the image file of the operating system in the specified
location of the memory to recover the operating system
to a state, before the operating system enters a hiberna-
tion mode, of the operating system.
[0013] With reference to the second aspect, in a first
implementation manner, the reading unit is specifically
configured to transfer the image file of the to-be-recov-
ered operating system from a non-volatile memory to the
specified location of the memory by using the started
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory, and the image file of the operating system
includes the hibernation state information of the operat-
ing system.
[0014] With reference to the second aspect, in a sec-
ond implementation manner, the boot loader unit is fur-
ther configured to read the image file of the operating
system on external storage into a dedicated device par-
tition of the memory; and the reading unit is specifically
configured to transfer the image file of the to-be-recov-
ered operating system from the dedicated device parti-

tion of the memory to the specified location of the memory
by using the started level 2 kernel so that the location of
the recovery program in the level 2 kernel in the memory
is the same as the location of the recovery program in
the original kernel in the memory, where the image file
of the operating system includes the hibernation state
information of the operating system.
[0015] With reference to the second aspect, the first
implementation manner of the second aspect, or the sec-
ond implementation manner of the second aspect, in a
third implementation manner, the boot loader unit is fur-
ther configured to load an image file of the level 2 kernel.
[0016] With reference to the second aspect or any im-
plementation manner of the first implementation manner
of the second aspect to the third implementation manner
of the second aspect, in a fourth implementation manner,
the recovery unit is further configured to replace the level
2 kernel with the original kernel included in the recovered
operating system.
[0017] With reference to the fourth implementation
manner of the second aspect, in a fifth implementation
manner, the recovery unit is further configured to resume,
by using the original kernel included in the recovered
operating system, an external device suspended when
the operating system enters the hibernation mode.
[0018] According to a third aspect, an embodiment of
the present invention further provides a terminal device,
and the device includes a memory, and the operating
system recovery apparatus according to the second as-
pect or any implementation manner of the first implemen-
tation manner of the second aspect to the fifth implemen-
tation manner of the second aspect, where the memory
stores an image file of an operating system that runs on
the terminal device, and the operating system recovery
apparatus is configured to recover, by using the hiber-
nation state information included in the image file of the
operating system in a specified location of the memory,
the operating system to a state, before the operating sys-
tem enters a hibernation mode, of the operating system.
[0019] It may be learned that, in the operating system
recovery method and apparatus, and the terminal device
provided by the embodiments of the present invention
and in the technical solutions provided by the embodi-
ments of the present invention, after a level 2 kernel is
started, an image file of a to-be-recovered operating sys-
tem is transferred to a specified location of a memory by
using the started level 2 kernel so that a location of a
recovery program in the level 2 kernel in the memory is
the same as a location of a recovery program in an orig-
inal kernel in the memory, which aims to ensure that the
operating system can be smoothly recovered to a state,
before the operating system enters a hibernation mode,
of the operating system. In these solutions, the level 2
kernel is obtained by tailoring an image file of the original
kernel and then compiling a tailored image file of the orig-
inal kernel; then, it may be implemented that a time re-
quired for starting the level 2 kernel is less than a time
required for starting the original kernel. Therefore, ac-
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cording to the technical solutions provided by the em-
bodiments of the present invention, on a basis of imple-
menting normal recovery of an operating system, a re-
covery speed of the operating system is accelerated be-
cause the time for starting the level 2 kernel becomes
shorter.

BRIEF DESCRIPTION OF DRAWINGS

[0020] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a diagram of a logical structure of a terminal
device in the prior art;
FIG. 2a is a schematic structural diagram of an image
file of an original kernel;
FIG. 2b is a schematic structural diagram of an image
file of a level 2 kernel;
FIG. 3a is a method flowchart of an operating system
recovery method according to an embodiment of the
present invention;
FIG. 3b is a method flowchart of another operating
system recovery method according to an embodi-
ment of the present invention;
FIG. 3c is a method flowchart of still another operat-
ing system recovery method according to an embod-
iment of the present invention;
FIG. 4 is a schematic structural diagram of an oper-
ating system recovery apparatus according to an
embodiment of the present invention;
FIG. 5 is a schematic structural diagram of a terminal
device according to an embodiment of the present
invention; and
FIG. 6 is a structural block diagram of another ter-
minal device according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0021] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are a part rather than all of
the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.

Embodiment 1

[0022] FIG. 3a is a method flowchart of an operating
system recovery method according to an embodiment of
the present invention. The operating system recovery
method provided by this embodiment of the present in-
vention may be applied to a computer system, where the
computer system may be located on a physical host, and
may also be located on multiple physical hosts. Specifi-
cally, the computer system may be located on a terminal
device, such as one or more computers, portable com-
puters, handheld devices (for example a mobile phone
and a PAD), or servers. For a logical structure of the
terminal device, reference may be made to FIG. 1.
[0023] Referring to FIG. 1, FIG. 1 is a diagram of a
logical structure of a terminal device according to an em-
bodiment of the present invention. An operating system
that includes a standard Linux kernel may be installed
and run on the terminal device. The terminal device may
specifically be a personal computer, a smartphone, a set
top box, a GPS, and the like. As shown in FIG. 1, a hard-
ware system of the terminal device includes a processor,
an input device, a display device, a communications de-
vice, a memory, a non-volatile memory (the non-volatile
memory includes but is not limited to a hard disk and an
optical disc), and the like, and certainly, the hardware
system of the terminal device may further include an out-
put device, a memory controller, a network interface, and
the like. Specifically, the input device may include a key-
board, a mouse, a touch screen, or the like; kernel space
run on the hardware system, and the Linux kernel of the
operating system and some drive programs run on the
kernel space; user space run on the kernel space, and
the user space includes a C language library, a core li-
brary, and the like; and various application programs,
such as a launcher (launcher), a media player (Media
Player), and a browser (Browser) (not shown in the dia-
gram), run on the user space.
[0024] Specifically, referring to FIG. 3a, a specific pro-
cedure of the operating system recovery method provid-
ed by this embodiment of the present invention is as fol-
lows:
[0025] S303: Start a level 2 kernel, and transfer an im-
age file of a to-be-recovered operating system to a spec-
ified location of a memory by using the started level 2
kernel so that a location of a recovery program in the
level 2 kernel in the memory is the same as a location of
a recovery program in an original kernel in the memory,
where the level 2 kernel is obtained by tailoring an image
file of the original kernel and then compiling a tailored
image file of the original kernel, and the image file of the
operating system includes hibernation state information
of the operating system.
[0026] First, a kernel is a core of an operating system
and a first layer of software extension based on hardware,
is used to provide a most basic function of the operating
system, and is a basis for working of the operating sys-
tem. The level 2 kernel is obtained by tailoring an image
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file of the original kernel and then compiling a tailored
image file of the original kernel, and the original kernel
refers to a kernel included in the operating system before
the operating system enters a hibernation mode, and a
time required for starting the level 2 kernel is less than a
time required for starting the original kernel. Specifically,
the image file of the original kernel includes multiple code
segments, and an image file of the level 2 kernel is ob-
tained by cutting a code segment that is included in the
image file of the original kernel and irrelevant to recovery
of the operating system. The level 2 kernel may include
only a code segment that is indispensable to the recovery
of the operating system, and may further include a code
segment that is irrelevant to the recovery of the operating
system. In conclusion, that an invention objective of ac-
celerating a recovery speed of the operating system in
the present invention may be implemented as long as it
is ensured that the number of code segments included
in the image file of the level 2 kernel is relatively less than
the number of code segments included in the image file
of the original kernel shall fall within the protection scope
of the present invention.
[0027] It should be noted that the level 2 kernel is start-
ed after a boot loader program loads the image file of the
level 2 kernel. The image file of the level 2 kernel may
be generated and saved in a non-volatile memory of the
system when the system hibernates or is shut down, and
may also be saved in the non-volatile memory of the sys-
tem in advance. When the system needs to be awakened
from the hibernation mode, the level 2 kernel is loaded
and run, so as to implement the invention objective of
the present invention. In conclusion, a manner of gener-
ating the image file of the level 2 kernel is not restrictively
stipulated in this embodiment of the present invention.
[0028] The image file of the original kernel includes
code segments that separately correspond to different
functions of the original kernel, such as a memory man-
agement code segment for managing a memory and a
file management code segment for managing a file. Cor-
respondingly, the image file of the level 2 kernel also
includes code segments, a difference of the image file of
the level 2 kernel from the image file of the original kernel
lies in that the number of code segments included in the
image file of the level 2 kernel are relatively less than the
number of code segments included in the image file of
the original kernel. Therefore, a time required for loading
the image file of the level 2 kernel is less than a time
required, in the prior art, for loading the image file of the
original kernel.
[0029] FIG. 2a and FIG. 2b are used as examples for
description. The image file of the original kernel shown
in FIG. 2a includes six code segments: a recovery pro-
gram, a process management, memory management,
file management, a protocol stack, and device manage-
ment. The image file of the level 2 kernel shown in FIG.
2a includes three code segments: a recovery program,
memory management, and process management. The
image file of the level 2 kernel is obtained by cutting three

code segments: the file management, the protocol stack,
and the device management, and then recompiling the
image file of the original kernel. Certainly, code segments
included in an image file of a commonly used Linux kernel
are not limited only to the foregoing six code segments.
It is well known that the Linux kernel may include drivers
of various hardware devices in the terminal device, such
as a display driver, a camera driver, a Bluetooth driver,
a flash memory driver, a keyboard driver, a USB driver,
a render driver, a power management driver, a Wi-Fi driv-
er, and an audio driver. Correspondingly, the image file
of the Linux kernel also includes each of the foregoing
code segments.
[0030] It should be noted that the level 2 kernel trans-
fers the image file of the to-be-recovered operating sys-
tem to the specified location of the memory so that the
location of the recovery program in the level 2 kernel in
the memory is the same as the location of the recovery
program in the original kernel in the memory, where the
original kernel refers to a kernel included in the operating
system before the operating system enters the hiberna-
tion mode. The level 2 kernel is used to recover the op-
erating system to a state, before the operating system
enters the hibernation mode, of the operating system.
Actually, the recovery program in the level 2 kernel is
used to implement the foregoing recovery function. That
the location of the recovery program in the level 2 kernel
in the memory is the same as the location of the recovery
program in the original kernel in the memory is to ensure
that the recovery program in the level 2 kernel is smoothly
overwritten and replaced by the recovery program in the
original kernel included in the recovered operating sys-
tem, that is, to implement a secure takeover from the
recovery program in the level 2 kernel to the recovery
program in the original kernel and avoid that other code
segments of the original kernel overwrite the recovery
program in the level 2 kernel and the system crashes and
cannot be recovered.
[0031] It is worth noting that the image file of the to-be-
recovered operating system is transferred to the speci-
fied location of the memory by using the started level 2
kernel. Specifically, reference is made to step S313
shown in FIG. 3b: Transfer the image file of the to-be-
recovered operating system from a non-volatile memory
to the specified location of the memory by using the start-
ed level 2 kernel so that the location of the recovery pro-
gram in the level 2 kernel in the memory is the same as
the location of the recovery program in the original kernel
in the memory.
[0032] The level 2 kernel may directly transfer the im-
age file of the to-be-recovered operating system from the
non-volatile memory to the specified location of the mem-
ory. Certainly, a prerequisite for implementing this solu-
tion is that the level 2 kernel has a function of reading a
file on the non-volatile memory into the memory.
[0033] As another embodiment of the present inven-
tion, reference is made to step S323 shown in FIG. 3c:
Transfer the image file of the to-be-recovered operating
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system from a dedicated device partition of the memory
to the specified location of the memory by using the start-
ed level 2 kernel so that the location of the recovery pro-
gram in the level 2 kernel in the memory is the same as
the location of the recovery program in the original kernel
in the memory.
[0034] In this embodiment, the level 2 kernel reads the
image file of the to-be-recovered operating system from
the dedicated device partition of the memory. It should
be noted that when this solution is adopted, the level 2
kernel may also have the function of reading a file on the
non-volatile memory into the memory; and certainly, the
level 2 kernel may not have the function of reading a file
on the non-volatile memory into the memory. Specifically,
when the image file of the level 2 kernel does not have
the function of reading a file on the non-volatile memory
into the memory, the boot loader program first needs to
read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory, and then the level 2 kernel transfers the image
file of the operating system from the dedicated device
partition of the memory to the specified location of the
memory.
[0035] It should be noted that when the level 2 kernel
transfers the image file of the to-be-recovered operating
system from the dedicated device partition of the memory
to the specified location of the memory, the operating
system recovery method in this embodiment of the
present invention further needs to include step S321:
Read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory.
[0036] It is worth noting that the dedicated device par-
tition of the memory refers to a partition, which is allocated
to a device for dedicated use and is not managed by the
kernel, in a physical memory. Addresses of the dedicated
device partition in the physical memory are consecutive,
and the dedicated device partition may be a PMEM (Per-
sistent Memory) partition, or the like.
[0037] Specifically, in an embedded operating system,
the boot loader program runs before the kernel of the
operating system runs, and the boot loader program may
initialize a hardware environment and create a mapping
picture of memory space, thereby bringing software and
hardware environments of the system into a suitable sta-
tus so as to prepare an environment for invoking the ker-
nel of the operating system in the end. For this embodi-
ment of the present invention, after power is on, the boot
loader program first runs, and then, the image file of the
operating system located on the non-volatile memory is
read into the dedicated device partition of the memory.
This is because, the boot loader program has a capability
of reading the image file of the operating system from
the non-volatile memory, and the function of the boot
loader program is used so that a file management func-
tion, in the prior art, of the file management code segment
included in the kernel may not be relied on. A function of
using the boot loader program to read the image file of

the operating system on the non-volatile into the memory
lies in that, when the image file of the level 2 kernel is
obtained by tailoring an image file of the original kernel
and then compiling a tailored image file of the original
kernel, a file system code segment included in the image
file of the original kernel may be cut so that the level 2
kernel becomes smaller and a loading speed is higher
on a prerequisite of ensuring that the level 2 kernel
smoothly recovers the operating system to the state, be-
fore the operating system enters the hibernation mode,
of the operating system.
[0038] The hibernation state information of the operat-
ing system refers to hibernation state information, which
is frozen and saved before the operating system enters
the hibernation mode, of the operating system. The hi-
bernation state information of the operating system in-
cludes information about all processes running on the
operating system, device data for representing an oper-
ating status of an external device, and original kernel
data for representing an operating status of the original
kernel, and the like. Specifically, after the hibernation
mode of a running operating system is activated, the op-
erating system takes a snapshot of all information includ-
ed in the memory and a CPU register, and then the snap-
shot, that is, the hibernation state information of the op-
erating system is saved in the image file. It should be
noted that the hibernation state information of the oper-
ating system may also be hibernation state information,
which is set and saved in advance, of the operating sys-
tem. For example, in a vehicle-mounted GPS, the hiber-
nation state information of the operating system may be
set in advance. In this way, each time the GPS starts,
the GPS may be directly recovered to a fixed status to
meet an actual requirement.
[0039] S305. Use, through the recovery program in the
started level 2 kernel, the hibernation state information
of the operating system included in the image file of the
operating system in the specified location of the memory
to recover the operating system to a state, before the
operating system enters a hibernation mode, of the op-
erating system.
[0040] Specifically, the recovering the operating sys-
tem to a state, before the operating system enters a hi-
bernation mode, of the operating system refers to that,
by recovering the information about all processes running
on the operating system, the device data for representing
the operating status of the external device, and the orig-
inal kernel data for representing the operating status of
the original kernel that are before the operating system
enters the hibernation mode, the operating system is
completely recovered to the state, before the operating
system enters the hibernation mode, of the operating sys-
tem.
[0041] Further, referring to a schematic flowchart of an
operating system recovery method shown in FIG. 3b, be-
fore the transferring the image file of the to-be-recovered
operating system from a non-volatile memory to the spec-
ified location of the memory by using the started level 2
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kernel in step S313, the method further includes: loading
the image file of the level 2 kernel.
[0042] Specifically, the reading of the image file of the
operating system on the non-volatile memory into the
dedicated device partition of the memory is performed
by a boot loader program that runs after the computer is
powered on. The boot loader program is a first segment
of software code that runs after the system is powered
on. The boot loader program in the computer includes
an input/output system BIOS and a Bootloader located
in a MBR of a hard disk. After hardware detection and
resource allocation are completed, the BIOS reads the
Bootloader in the MBR of the hard disk into the system
of the memory, and then hands over a control permission
to the Bootloader. A main running task of the Bootloader
is to read the image fie of the kernel on the hard disk into
the memory, and then the Bootloader jumps to an entry
point of the kernel for running.
[0043] It should be noted that correspondingly, an op-
erating system recovery method shown in FIG. 3c also
includes a step: Load the image file of the level 2 kernel.
[0044] It is worth noting that, referring to FIG. 3b, the
operating system recovery method may further include
the following step S317: After the using, through the re-
covery program in the started level 2 kernel, the hiber-
nation state information of the operating system included
in the image file of the operating system in the specified
location of the memory to recover the operating system
to a state, before the operating system enters a hiberna-
tion mode, of the operating system, replace the level 2
kernel with the original kernel included in the recovered
operating system.
[0045] Specifically, the recovery program in the level
2 kernel recovers, by using the hibernation state infor-
mation included in the image file of the operating system,
the operating system to the state, before the operating
system enters the hibernation mode, of the operating sys-
tem. When the operating system is recovered, the orig-
inal kernel included in the operating system is recovered
simultaneously. Based on that the location of the recov-
ery program included in the original kernel in the memory
is the same as the location of the recovery program in-
cluded in the level 2 kernel in the memory, the original
kernel may overwrite and replace the level 2 kernel so
that the operating system is successfully recovered.
[0046] Further, referring to FIG. 3b, and a flowchart of
the operating system recovery method may further in-
clude the following step S318: Resume, by using the orig-
inal kernel included in the recovered operating system,
an external device suspended when the operating sys-
tem enters the hibernation mode.
[0047] Specifically, when the operating system is re-
covered to the state, before the operating system enters
the hibernation mode, of the operating system, the orig-
inal kernel included in the operating system resumes the
external device suspended when the operating system
enters the hibernation mode so that the terminal device
on which the operating system runs is completely recov-

ered to the state, before the operating system enters the
hibernation mode, of the operating system, where the
external device may be a system hard disk, or the like.
Specifically, after the operating system is recovered, the
operating system recovers, according to the device data
included in the hibernation state information, the device
to the state, before the device enters the hibernation
mode, of the operating system.
[0048] Referring to FIG. 3c, it may be learned that, an-
other operating system recovery method provided by this
figure may also include steps S327 and S328, where
content of steps S327 and S328 is respectively the same
as content of steps S317 and S318, and for details, refer
to descriptions in steps S317 and S318, which are not
described herein again.
[0049] It may be learned that, according to the operat-
ing system recovery method provided by this embodi-
ment of the present invention, because the location of
the recovery program in the level 2 kernel in the memory
is the same as the location of the recovery program in
the original kernel in the memory, it may be ensured that
the operating system can be smoothly recovered, by us-
ing the level 2 kernel, to the state, before the operating
system enters the hibernation mode, of the operating sys-
tem; in addition, because according to the technical so-
lutions provided by this embodiment of the present in-
vention, the operating system is recovered, by starting
the level 2 kernel, to the state, before the operating sys-
tem enters the hibernation mode, of the operating system
and the level 2 kernel is obtained by tailoring and recom-
piling the original kernel, the time required for starting the
level 2 kernel is less than the time required for starting
the original kernel, that is, a speed of starting the level 2
kernel is accelerated. That is, by using the technical so-
lutions in this embodiment of the present invention, the
recovery speed of the operating system can be acceler-
ated on a basis of ensuring a normal recovery of the
operating system.
[0050] Further, because the image file of the level 2
kernel is smaller than the image file of the original kernel,
the time required for loading the image file of the level 2
kernel is also less than the time required for loading the
image file of the original kernel. Then, the recovery speed
of the operating system is further accelerated.
[0051] Referring to FIG. 4, FIG. 4 is a schematic struc-
tural diagram of an operating system recovery apparatus
40 according to an embodiment of the present invention.
The operating system recovery apparatus 40 provided
by this embodiment of the present invention may also be
applied to the terminal device shown in FIG. 1. As shown
in FIG. 4, the apparatus 40 includes a boot loader unit
43, a reading unit 45, and a recovery unit 47.
[0052] The boot loader unit 43 is configured to start a
level 2 kernel, where the level 2 kernel is obtained by
tailoring an image file of the original kernel and then com-
piling a tailored image file of the original kernel.
[0053] It should be noted that the level 2 kernel is ob-
tained by tailoring an image file of the original kernel and
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then compiling a tailored image file of the original kernel,
and the original kernel refers to a kernel included in an
operating system before the operating system enters a
hibernation mode, and a time required for starting the
level 2 kernel is less than a time required for starting the
original kernel. Specifically, the image file of the original
kernel includes multiple code segments, and an image
file of the level 2 kernel is obtained by cutting a code
segment that is included in the image file of the original
kernel and irrelevant to recovery of the operating system.
The level 2 kernel may include only a code segment that
is indispensable to the recovery of the operating system,
and may further include a code segment that is irrelevant
to the recovery of the operating system. In conclusion, it
is only required to ensure that the number of code seg-
ments included in the image file of the level 2 kernel are
relatively less than the number of code segments includ-
ed in the image file of the original kernel, an invention
objective of accelerating a recovery speed of the oper-
ating system may be implemented in the present inven-
tion. It is worth noting that the image file of the level 2
kernel may be generated and saved in a non-volatile
memory of the system when the system hibernates or is
shut down, and may also be saved in the non-volatile
memory of the system in advance. When the system
needs to be awakened from the hibernation mode, the
level 2 kernel is loaded and run, so as to implement the
invention objective of the present invention. In conclu-
sion, a manner of generating the image file of the level
2 kernel is not restrictively stipulated in this embodiment
of the present invention.
[0054] It is worth noting that the boot loader unit 43 is
further configured to load the image file of the level 2
kernel, and a time required for loading the image file of
the level 2 kernel is less than a time required for loading
the image file of the original kernel.
[0055] The reading unit 45 is configured to transfer an
image file of a to-be-recovered operating system to a
specified location of a memory by using the started level
2 kernel so that a location of a recovery program in the
level 2 kernel in the memory is the same as a location of
a recovery program in an original kernel in the memory,
and the image file of the operating system includes hi-
bernation state information of the operating system.
[0056] It should be noted that the reading unit 45 trans-
fers the image file of the to-be-recovered operating sys-
tem to the specified location of the memory by using the
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory, where the original kernel refers to a kernel
included in the operating system before the operating
system enters the hibernation mode. The level 2 kernel
is used to recover the operating system to a state, before
the operating system enters the hibernation mode, of the
operating system. Actually, the recovery program in the
level 2 kernel is used to implement the foregoing recovery
function. That the location of the recovery program in the

level 2 kernel in the memory is the same as the location
of the recovery program in the original kernel in the mem-
ory is to ensure that the recovery program in the level 2
kernel is smoothly overwritten and replaced by the re-
covery program in the original kernel included in the re-
covered operating system, that is, to implement a secure
takeover from the recovery program in the level 2 kernel
to the recovery program in the original kernel and avoid
that other code segments of the original kernel overwrite
the recovery program in the level 2 kernel and the system
crashes and cannot be recovered.
[0057] Specifically, the reading unit 45 is specifically
configured to transfer the image file of the to-be-recov-
ered operating system from a non-volatile memory to the
specified location of the memory by using the started
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory, where the image file of the operating system
includes the hibernation state information of the operat-
ing system.
[0058] The level 2 kernel may directly transfer the im-
age file of the to-be-recovered operating system from the
non-volatile memory to the specified location of the mem-
ory. Certainly, a prerequisite for implementing this solu-
tion is that the level 2 kernel has a function of reading a
file on the non-volatile memory into the memory.
[0059] As another embodiment of the present inven-
tion, the reading unit 45 is specifically configured to trans-
fer the image file of the to-be-recovered operating system
from a dedicated device partition of the memory to the
specified location of the memory by using the started
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory, and the image file of the operating system
includes the hibernation state information of the operat-
ing system.
[0060] Correspondingly, when the reading unit 45 im-
plements the foregoing function, the boot loader unit 43
is further configured to read the image file of the operating
system on the non-volatile memory into the dedicated
device partition of the memory.
[0061] In this embodiment, the level 2 kernel reads the
image file of the to-be-recovered operating system from
the dedicated device partition of the memory. It should
be noted that when this solution is adopted, the level 2
kernel may have the function of reading a file on the non-
volatile memory into the memory; and certainly, the level
2 kernel may not have the function of reading a file on
the non-volatile memory into the memory. Specifically,
when the image file of the level 2 kernel does not have
the function of reading a file on the non-volatile memory
into the memory, a boot loader program first needs to
read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory, and then the level 2 kernel transfers the image
file of the operating system from the dedicated device
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partition of the memory to the specified location of the
memory.
[0062] It is worth noting that the dedicated device par-
tition of the memory refers to a partition, which is allocated
to a device for dedicated use and is not managed by the
kernel, in a physical memory. Addresses of the dedicated
device partition in the physical memory are consecutive,
and the dedicated device partition may be a PMEM par-
tition, or the like.
[0063] The recovery unit 47 is configured to use,
through the recovery program in the started level 2 kernel,
the hibernation state information of the operating system
included in the image file of the operating system in the
specified location of the memory to recover the operating
system to a state, before the operating system enters a
hibernation mode, of the operating system.
[0064] The hibernation state information of the operat-
ing system refers to hibernation state information, which
is frozen and saved before the operating system enters
the mode, of the operating system. The hibernation state
information of the operating system includes information
about all processes running on the operating system, de-
vice data for representing an operating status of an ex-
ternal device, and original kernel data for representing
an operating status of the original kernel, and the like.
[0065] Further, the recovery unit 47 is further config-
ured to replace the level 2 kernel with the original kernel
included in the recovered operating system.
[0066] Specifically, the recovery program in the level
2 kernel recovers, by using the hibernation state infor-
mation included in the image file of the operating system,
the operating system to the state, before the operating
system enters the hibernation mode, of the operating sys-
tem. When the operating system is recovered, the orig-
inal kernel included in the operating system is recovered
simultaneously. Based on that the location of the recov-
ery program included in the original kernel in the memory
is the same as the location of the recovery program in-
cluded in the level 2 kernel in the memory, the original
kernel may overwrite and replace the level 2 kernel so
that the operating system is successfully recovered.
[0067] Further, the recovery unit 47 is further config-
ured to resume, by using the original kernel included in
the recovered operating system, an external device sus-
pended when the operating system enters the hiberna-
tion mode.
[0068] Specifically, when the operating system is re-
covered to the state, before the operating system enters
the hibernation mode, of the operating system the original
kernel included in the operating system resumes the ex-
ternal device suspended when the operating system en-
ters the hibernation mode so that the terminal device on
which the operating system runs is completely recovered
to the state, before the operating system enters the hi-
bernation mode, of the operating system where the ex-
ternal device may be a system hard disk, or the like.
[0069] In specific implementation, each of the forego-
ing units may be implemented as an independent entity

and may also be implemented, by performing any com-
bination, as one or several entities. For specific imple-
mentation of each of the foregoing units, reference may
be made to the foregoing embodiment, and details are
not described herein again.
[0070] It may be learned that, when the operating sys-
tem recovery apparatus provided by this embodiment of
the present invention recovers the operating system, be-
cause the level 2 kernel is obtained by tailoring the orig-
inal kernel and then compiling a tailored original kernel,
the time required for starting the level 2 kernel is less
than the time required for starting the original kernel; in
addition, the recovery unit transfers the image file of the
to-be-recovered operating system from the dedicated de-
vice partition of the memory to the specified location of
the memory by using the started level 2 kernel, where
the location of the recovery program in the original kernel
in the memory is the same as the location of the recovery
program in the level 2 kernel in the memory, which en-
sures that the operating system can be smoothly recov-
ered, by using the level 2 kernel, to the state, before the
operating system enters the hibernation mode, of the op-
erating system. That is, the operating system provided
by this embodiment of the present invention may accel-
erate the recovery speed of the operating system under
a situation of ensuring a normal recovery of the operating
system.
[0071] Further, the level 2 kernel according to this em-
bodiment of the present invention is started after the im-
age file of the level 2 kernel is loaded, the image file of
the level 2 kernel is obtained by tailoring an image file of
the original kernel and then compiling a tailored image
file of the original kernel, and the time required for loading
the image file of the level 2 kernel and starting the level
2 kernel respectively is less than the time required for
loading the image file of the original kernel and starting
the original kernel, thereby further reducing a time re-
quired for recovering the operating system and improving
efficiency in recovering the operating system.
[0072] To better implement the foregoing method and
apparatus embodiments, refer to FIG. 5, and FIG. 5 is a
structural block diagram of a terminal device 50 accord-
ing to an embodiment of the present invention. A diagram
of a logical structure of the terminal device 50 may be
shown in FIG. 1. Specifically, as shown in FIG. 5, the
terminal device 50 includes a memory 52 and an oper-
ating system recovery apparatus 54.
[0073] The memory 52 is configured to store an image
file of an operating system that runs on the terminal de-
vice.
[0074] Specifically, the image file of the operating sys-
tem includes hibernation state information of the operat-
ing system. The hibernation state information of the op-
erating system refers to hibernation state information,
which is frozen and saved before the operating system
enters a mode, of the operating system. The hibernation
state information of the operating system includes infor-
mation about all processes running on the operating sys-
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tem, device data for representing an operating status of
an external device, and original kernel data for represent-
ing an operating status of the original kernel, and the like.
Specifically, after a hibernation mode of the operating
system is activated during running, the operating system
takes a snapshot for all information included in the mem-
ory and a CPU register of the operating system, and then
save the snapshot, that is, the hibernation state informa-
tion of the operating system in the image file.
[0075] Certainly, the hibernation state information of
the operating system may also be hibernation state in-
formation, which is set and saved in advance, of the op-
erating system. For example, in a vehicle-mounted GPS,
the hibernation state information of the operating system
may be set in advance. In this way, each time the GPS
starts, the GPS may be directly recovered to a fixed status
to meet an actual requirement.
[0076] The operating system recovery apparatus 54 is
configured to recover, by using the hibernation state in-
formation included in the image file of the operating sys-
tem in a specified location of the memory, the operating
system to a state, before the operating system enters the
hibernation mode, of the operating system.
[0077] It should be noted that the operating system re-
covery apparatus 54 is specifically configured to start a
level 2 kernel, and transfer an image file of a to-be-re-
covered operating system to the specified location of the
memory by using the started level 2 kernel so that a lo-
cation of a recovery program in the level 2 kernel in the
memory is the same as a location of a recovery program
in an original kernel in the memory, where the level 2
kernel is obtained by tailoring an image file of the original
kernel and then compiling a tailored image file of the orig-
inal kernel, and the image file of the operating system
includes the hibernation state information of the operat-
ing system; and the hibernation state information of the
operating system included in the image file of the oper-
ating system in the specified location of the memory is
used by using the recovery program in the started level
2 kernel to recover the operating system to the state,
before the operating system enters the hibernation mode,
of the operating system.
[0078] The level 2 kernel is started after a boot loader
program loads an image file of the level 2 kernel, and the
image file of the level 2 kernel is obtained by tailoring an
image file of the original kernel and then compiling a tai-
lored image file of the original kernel. Specifically, the
image file of the original kernel includes multiple code
segments. Compared with the image file of the original
kernel, the image file of the level 2 kernel is obtained by
at least cutting a file management code segment of the
multiple code segments included in the image file of the
original kernel and recompiling the image file of the orig-
inal kernel.
[0079] It is worth noting that the image file of the level
2 kernel is obtained by tailoring an image file of the orig-
inal kernel and then compiling a tailored image file of the
original kernel. The image file of the level 2 kernel may

be generated and saved in a non-volatile memory of the
system when the system hibernates or is shut down, and
may also be saved in the non-volatile memory of the sys-
tem in advance. When the system needs to be awakened
from the hibernation mode, the level 2 kernel is loaded
and run, so as to implement the invention objective of
the present invention. In conclusion, a manner of gener-
ating the image file of the level 2 kernel is not restrictively
stipulated in this embodiment of the present invention.
[0080] It should be noted that the level 2 kernel trans-
fers the image file of the to-be-recovered operating sys-
tem to the specified location of the memory so that the
location of the recovery program in the level 2 kernel in
the memory is the same as the location of the recovery
program in the original kernel in the memory, where the
original kernel refers to a kernel included in the operating
system before the operating system enters the hiberna-
tion mode. The level 2 kernel is used to recover the op-
erating system to the state, before the operating system
enters the hibernation mode, of the operating system.
Actually, the recovery program in the level 2 kernel is
used to implement the foregoing recovery function. That
the location of the recovery program in the level 2 kernel
in the memory is the same as the location of the recovery
program in the original kernel in the memory is to ensure
that the recovery program in the level 2 kernel is smoothly
overwritten and replaced by the recovery program in the
original kernel included in the recovered operating sys-
tem, that is, to implement a secure takeover from the
recovery program in the level 2 kernel to the recovery
program in the original kernel and avoid that other code
segments of the original kernel overwrite the recovery
program in the level 2 kernel and the system crashes and
cannot be recovered.
[0081] As an embodiment of the present invention, the
operating system recovery apparatus 54 is specifically
configured to transfer the image file of the to-be-recov-
ered operating system from the non-volatile memory to
the specified location of the memory by using the started
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory.
[0082] The level 2 kernel may directly transfer the im-
age file of the to-be-recovered operating system from the
non-volatile memory to the specified location of the mem-
ory. Certainly, a prerequisite for implementing this solu-
tion is that the level 2 kernel has a function of reading a
file on the non-volatile memory into the memory.
[0083] As another embodiment of the present inven-
tion, the operating system recovery apparatus 54 is spe-
cifically configured to transfer the image file of the to-be-
recovered operating system from a dedicated device par-
tition of the memory to the specified location of the mem-
ory by using the started level 2 kernel so that the location
of the recovery program in the level 2 kernel in the mem-
ory is the same as the location of the recovery program
in the original kernel in the memory.
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[0084] Before the image file of the to-be-recovered op-
erating system is transferred from the dedicated device
partition of the memory to the specified location of the
memory by using the started level 2 kernel so that the
location of the recovery program in the level 2 kernel in
the memory is the same as the location of the recovery
program in the original kernel in the memory, the oper-
ating system recovery apparatus 54 is further configured
to read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory.
[0085] In this embodiment, the level 2 kernel reads the
image file of the to-be-recovered operating system from
the dedicated device partition of the memory. It should
be noted that when this solution is adopted, the level 2
kernel may have the function of reading a file on the non-
volatile memory into the memory; and certainly, the level
2 kernel may not have the function of reading a file on
the non-volatile memory into the memory. Specifically,
when the image file of the level 2 kernel does not have
the function of reading a file on the non-volatile memory
into the memory, the boot loader program first needs to
read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory, and then the level 2 kernel transfers the image
file of the operating system from the dedicated device
partition of the memory to the specified location of the
memory.
[0086] It is worth noting that the dedicated device par-
tition of the memory refers to a partition, which is allocated
to a device for dedicated use and is not managed by the
kernel, in a physical memory. Addresses of the dedicated
device partition in the physical memory are consecutive,
and the dedicated device partition may be a PMEM par-
tition, or the like.
[0087] It should be noted that the operating system re-
covery apparatus 54 is further configured to replace the
level 2 kernel with the original kernel included in the re-
covered operating system. In addition, the operating sys-
tem recovery apparatus 54 is further configured to
resume, by using the original kernel included in the re-
covered operating system, an external device suspend-
ed when the operating system enters the hibernation
mode.
[0088] It may be learned that, when the terminal device
according to this embodiment of the present invention is
used to recover the operating system on the terminal
device, because the location of the recovery program in
the original kernel in the memory is the same as the lo-
cation of the recovery program in the level 2 kernel in the
memory, it may be ensured that the operating system
can be smoothly recovered, by using the level 2 kernel,
to the state, before the operating system enters the hi-
bernation mode, of the operating system; in addition, be-
cause according to the technical solutions provided by
this embodiment of the present invention, the operating
system is recovered to the state, before the operating
system enters the hibernation mode, of the operating sys-

tem by starting the level 2 kernel, and the level 2 kernel
is obtained by tailoring and recompiling the original ker-
nel, a time required for starting the level 2 kernel is less
than a time required for starting the original kernel, that
is, a speed of starting the level 2 kernel is accelerated.
That is, the operating system provided by this embodi-
ment of the present invention may accelerate a recovery
speed of the operating system under a situation of en-
suring a normal recovery of the operating system.
[0089] Further, because the image file of the level 2
kernel is smaller than the image file of the original kernel,
a time required for loading the image file of the level 2
kernel is also less than a time required for loading the
image file of the original kernel. Then, the recovery speed
of the operating system is further improved.
[0090] To better implement the foregoing method and
apparatus embodiment, refer to FIG. 6, and FIG. 6 is a
structural block diagram of a terminal device 600 accord-
ing to an embodiment of the present invention. A diagram
of a logical structure of the terminal device 600 may be
shown in FIG. 1. Specifically, as shown in FIG. 6, the
terminal device 600 includes: at least one processor 601,
at least one network interface 604 or another user inter-
face 603, a storage device 605, and at least one com-
munications bus 602. The communications bus 602 is
configured to implement connection communication
among these components. The terminal device 600 in-
cludes optionally the user interface 603 and includes a
display (for example, a touch screen, an LCD, a CTR,
holographic imaging (Holographic), or a projector (Pro-
jector)), a keyboard, or a click device (for example, a
mouse, a trackball (trackball), a touchpad, or a touch
screen).
[0091] The storage device 605 may include a read-only
memory and a random access memory, and provides an
instruction and data for the processor. A part of the stor-
age device 605 may further include a nonvolatile random
access memory (NVRAM).
[0092] In some embodiments, the storage device 605
stores the following elements, an executable module or
a data structure, or a subset of the executable module
or the data structure, or an extension set of the execut-
able module or the data structure.
[0093] An operating system 6051 includes various sys-
tem programs, such as a framework layer, a core library
layer, and a driver layer, and is configured to implement
various basic services and process a hardware-based
task; and
[0094] An application program module 6052 includes
various application programs, such as a launcher
(launcher), a media player (Media Player), and a browser
(Browser), and is configured to implement various appli-
cation services.
[0095] In this embodiment of the present invention, by
invoking a program or an instruction stored in the storage
device 605, the processor 601 is configured to:

start a level 2 kernel, and transfer an image file of a
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to-be-recovered operating system to a specified lo-
cation of a memory by using the started level 2 kernel
so that a location of a recovery program in the level
2 kernel in the memory is the same as a location of
a recovery program in an original kernel in the mem-
ory, where the level 2 kernel is obtained by tailoring
an image file of the original kernel and then compiling
a tailored image file of the original kernel, and the
image file of the operating system includes hiberna-
tion state information of the operating system; and
the hibernation state information of the operating
system included in the image file of the operating
system in the specified location of the memory is
used through the recovery program in the started
level 2 kernel to recover the operating system to a
state, before the operating system enters a hiberna-
tion mode, of the operating system.

[0096] It should be noted that the image file of the level
2 kernel is obtained by tailoring a code segment that is
included in the image file of the original kernel and irrel-
evant to recovery of the operating system. The level 2
kernel may include only a code segment that is indispen-
sable to the recovery of the operating system, and may
also include a code segment that is irrelevant to the re-
covery of the operating system. In conclusion, that an
invention objective of accelerating a recovery speed of
the operating system in the present invention may be
implemented as long as it is ensured that the number of
code segments included in the image file of the level 2
kernel is relatively less than the number of code seg-
ments included in the image file of the original kernel
shall fall within the protection scope of the present inven-
tion. It is worth noting that the image file of the level 2
kernel is obtained by tailoring an image file of the original
kernel and then compiling a tailored image file of the orig-
inal kernel. The image file of the level 2 kernel may be
generated and saved in a non-volatile memory of the
system when the system hibernates or is shut down off,
and may also be saved in the non-volatile memory of the
system in advance. When the system needs to be awak-
ened from the hibernation mode, the level 2 kernel is
loaded and run, so as to implement the invention objec-
tive of the present invention. In conclusion, a manner of
generating the image file of the level 2 kernel is not re-
strictively stipulated in this embodiment of the present
invention.
[0097] It should be noted that the level 2 kernel trans-
fers the image file of the to-be-recovered operating sys-
tem to the specified location of the memory so that the
location of the recovery program in the level 2 kernel in
the memory is the same as the location of the recovery
program in the original kernel in the memory, where the
original kernel refers to a kernel included in the operating
system before the operating system enters the hiberna-
tion mode. The level 2 kernel is used to recover the op-
erating system to the state, before the operating system
enters the hibernation mode, of the operating system.

Actually, the recovery program in the level 2 kernel is
used to implement the foregoing recovery function. That
the location of the recovery program in the level 2 kernel
in the memory is the same as the location of the recovery
program in the original kernel in the memory is to ensure
that the recovery program in the level 2 kernel is smoothly
overwritten and replaced by the recovery program in the
original kernel included in the recovered operating sys-
tem, that is, to implement a secure takeover from the
recovery program in the level 2 kernel to the recovery
program in the original kernel and avoid that other code
segments of the original kernel overwrite the recovery
program in the level 2 kernel and the system crashes and
cannot be recovered.
[0098] As an embodiment of the present invention, the
processor 601 is specifically configured to transfer the
image file of the to-be-recovered operating system from
the non-volatile memory to the specified location of the
memory by using the started level 2 kernel so that the
location of the recovery program in the level 2 kernel in
the memory is the same as the location of the recovery
program in the original kernel in the memory.
[0099] The level 2 kernel may directly transfer the im-
age file of the to-be-recovered operating system from the
non-volatile memory to the specified location of the mem-
ory. Certainly, a prerequisite for implementing this solu-
tion is that the level 2 kernel has a function of reading a
file on the non-volatile memory into the memory.
[0100] As another embodiment of the present inven-
tion, the processor 601 is specifically configured to trans-
fer the image file of the to-be-recovered operating system
from a dedicated device partition of the memory to the
specified location of the memory by using the started
level 2 kernel so that the location of the recovery program
in the level 2 kernel in the memory is the same as the
location of the recovery program in the original kernel in
the memory. Correspondingly, when the processor 601
is specifically configured to transfer the image file of the
to-be-recovered operating system from the dedicated de-
vice partition of the memory to the specified location of
the memory by using the started level 2 kernel, the proc-
essor 601 is further configured to read the image file of
the operating system on the non-volatile memory into the
dedicated device partition of the memory.
[0101] In this embodiment, the level 2 kernel reads the
image file of the to-be-recovered operating system from
the dedicated device partition of the memory. It should
be noted that when this solution is adopted, the level 2
kernel may have the function of reading a file on the non-
volatile memory into the memory; and certainly, the level
2 kernel may not have the function of reading a file on
the non-volatile memory into the memory. Specifically,
when the image file of the level 2 kernel does not have
the function of reading a file on the non-volatile memory
into the memory, a boot loader program first needs to
read the image file of the operating system on the non-
volatile memory into the dedicated device partition of the
memory, and then the level 2 kernel transfers the image
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file of the operating system from the dedicated device
partition of the memory to the specified location of the
memory.
[0102] It is worth noting that the dedicated device par-
tition of the memory refers to a partition, which is allocated
to a device for dedicated use and is not managed by the
kernel, in a physical memory. Addresses of the dedicated
device partition in the physical memory are consecutive,
and the dedicated device partition may be a PMEM par-
tition, or the like.
[0103] Further, the processor 601 is further configured
to load the image file of the level 2 kernel, and a time
required for loading the image file of the level 2 kernel is
less than a time required for loading the image file of the
original kernel.
[0104] Further, the processor 601 is further configured
to replace the level 2 kernel with the original kernel in-
cluded in the recovered operating system.
[0105] Specifically, the recovery program in the level
2 kernel recovers, by using the hibernation state infor-
mation included in the image file of the operating system,
the operating system to the state, before the operating
system enters the hibernation mode, of the operating sys-
tem. When the operating system is recovered, the orig-
inal kernel included in the operating system is recovered
simultaneously. Based on that the location of the recov-
ery program included in the original kernel in the memory
is the same as the location of the recovery program in-
cluded in the level 2 kernel in the memory, the original
kernel may overwrite and replace the level 2 kernel so
that the operating system is successfully recovered.
[0106] Further, the processor 601 is further configured
to resume, by using the original kernel included in the
recovered operating system, an external device sus-
pended when the operating system enters the hiberna-
tion mode.
[0107] Specifically, when the operating system is re-
covered to the state, before the operating system enters
the hibernation mode, of the operating system the original
kernel included in the operating system resumes the ex-
ternal device suspended when the operating system en-
ters the hibernation mode so that the terminal device on
which the operating system runs is completely recovered
to the state, before the operating system enters the hi-
bernation mode, of the operating system where the ex-
ternal device may be a system hard disk, or the like.
[0108] It may be learned that, when the terminal device
according to this embodiment of the present invention is
used to recover the operating system on the terminal
device, first, because the location of the recovery pro-
gram in the original kernel in the memory is the same as
the location of the recovery program in the level 2 kernel
in the memory, it may be ensured that the operating sys-
tem can be smoothly recovered, by using the level 2 ker-
nel, to the state, before the operating system enters the
hibernation mode, of the operating system; and because
according to the technical solutions provided by this em-
bodiment of the present invention, the operating system

is recovered to the state, before the operating system
enters the hibernation mode, of the operating system by
starting the level 2 kernel, and the level 2 kernel is ob-
tained by tailoring and recompiling the original kernel, a
time required for starting the level 2 kernel is less than a
time required for starting the original kernel, that is, a
speed of starting the level 2 kernel is accelerated. By
using the terminal device of this embodiment of the
present invention, it may be ensured that efficiency in
recovering the operating system is improved under a sit-
uation of ensuring a normal recovery of the operating
system.
[0109] Further, because the image file of the level 2
kernel is smaller than the image file of the original kernel,
the time required for loading the image file of the level 2
kernel is also less than the time required for loading the
image file of the original kernel, thereby further reducing
time required for recovering the operating system and
improving efficiency in recovering the operating system.
[0110] Mutual reference may be made among the fore-
going embodiments.
[0111] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on particular applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of the present
invention.
[0112] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, reference may be made
to a corresponding process in the foregoing method em-
bodiments, and details are not described herein again.
[0113] In the several embodiments provided by the
present application, it should be understood that the dis-
closed system, apparatus, and method may be imple-
mented in other manners. For example, the described
apparatus embodiment is merely exemplary. For exam-
ple, the unit division is merely logical function division
and may be other division in actual implementation. For
example, multiple units or components may be combined
or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0114] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
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in one position, or may be distributed on multiple network
units. A part or all of the units may be selected according
to actual needs to achieve the objectives of the solutions
of the embodiments.
[0115] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
[0116] When the functions are implemented in a form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art,
or a part of the technical solutions may be implemented
in a form of a software product. The software product is
stored in a storage medium and includes several instruc-
tions for instructing a computer device (which may be a
personal computer, a server, or a network device) or a
processor to perform all or a part of the steps of the meth-
ods described in the embodiments of the present inven-
tion. The foregoing storage medium includes: any medi-
um that can store program code, such as a USB flash
drive, a removable hard disk, a read-only memory (ROM,
Read-Only Memory), a random access memory (RAM,
Random Access Memory), a magnetic disk, or an optical
disc.
[0117] The foregoing descriptions are merely specific
implementation manners of the present invention, but are
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured
out by a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. An operating system recovery method, wherein the
method comprises:

starting a level 2 kernel, and transferring an im-
age file of a to-be-recovered operating system
to a specified location of a memory by using the
started level 2 kernel so that a location of a re-
covery program in the level 2 kernel in the mem-
ory is the same as a location of a recovery pro-
gram in an original kernel in the memory, where-
in the level 2 kernel is obtained by tailoring an
image file of the original kernel and then com-
piling a tailored image file of the original kernel,
and the image file of the operating system com-
prises hibernation state information of the oper-
ating system; and
using, through the recovery program in the start-
ed level 2 kernel, the hibernation state informa-

tion of the operating system comprised in the
image file of the operating system in the speci-
fied location of the memory to recover the oper-
ating system to a state, before the operating sys-
tem enters a hibernation mode, of the operating
system.

2. The operating system recovery method according to
claim 1, wherein the transferring an image file of a
to-be-recovered operating system to a specified lo-
cation of a memory by using the started level 2 kernel
so that a location of a recovery program in the level
2 kernel in the memory is the same as a location of
a recovery program in an original kernel in the mem-
ory comprises:

transferring the image file of the to-be-recovered
operating system from a non-volatile memory to
the specified location of the memory by using
the started level 2 kernel so that the location of
the recovery program in the level 2 kernel in the
memory is the same as the location of the re-
covery program in the original kernel in the mem-
ory.

3. The operating system recovery method according to
claim 1, wherein the transferring an image file of a
to-be-recovered operating system to a specified lo-
cation of a memory by using the started level 2 kernel
so that a location of a recovery program in the level
2 kernel in the memory is the same as a location of
a recovery program in an original kernel in the mem-
ory comprises:

reading the image file of the operating system
on the non-volatile memory into a dedicated de-
vice partition of the memory; and
transferring the image file of the to-be-recovered
operating system from the dedicated device par-
tition of the memory to the specified location of
the memory by using the started level 2 kernel
so that the location of the recovery program in
the level 2 kernel in the memory is the same as
the location of the recovery program in the orig-
inal kernel in the memory.

4. The operating system recovery method according to
any one of claims 1 to 3, wherein after the starting a
level 2 kernel and before the transferring an image
file of a to-be-recovered operating system to a spec-
ified location of a memory by using the started level
2 kernel, the method further comprises:

loading an image file of the level 2 kernel.

5. The operating system recovery method according to
any one of claims 1 to 4, wherein after the using,
through the recovery program in the started level 2
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kernel, the hibernation state information of the oper-
ating system comprised in the image file of the op-
erating system in the specified location of the mem-
ory to recover the operating system to a state, before
the operating system enters a hibernation mode, of
the operating system, the method further comprises:

replacing the level 2 kernel with the original ker-
nel comprised in a recovered operating system.

6. The operating system recovery method according to
claim 5, further comprising:

resuming, by using the original kernel comprised
in the recovered operating system, an external
device suspended when the operating system
enters the hibernation mode.

7. The operating system recovery method according to
any one of claims 1 to 6, wherein:

the hibernation state information of the operat-
ing system comprises hibernation state informa-
tion, which is frozen and saved before the oper-
ating system enters the hibernation mode, of the
operating system; or hibernation state informa-
tion, which is set and saved in advance, of the
operating system.

8. An operating system recovery apparatus, wherein
the apparatus comprises:

a boot loader unit, configured to start a level 2
kernel, wherein the level 2 kernel is obtained by
tailoring an image file of an original kernel and
then compiling a tailored image file of the original
kernel;
a reading unit, configured to transfer an image
file of a to-be-recovered operating system to a
specified location of a memory by using the start-
ed level 2 kernel so that a location of a recovery
program in the level 2 kernel in the memory is
the same as a location of a recovery program in
the original kernel in the memory, wherein the
image file of the operating system comprises hi-
bernation state information of the operating sys-
tem; and
a recovery unit, configured to use, through the
recovery program in the started level 2 kernel,
the hibernation state information of the operat-
ing system comprised in the image file of the
operating system in the specified location of the
memory, to recover the operating system to a
state, before the operating system enters a hi-
bernation mode, of the operating system.

9. The operating system recovery apparatus according
to claim 8, wherein:

the reading unit is specifically configured to
transfer the image file of the to-be-recovered op-
erating system from a non-volatile memory to
the specified location of the memory by using
the started level 2 kernel so that the location of
the recovery program in the level 2 kernel in the
memory is the same as the location of the re-
covery program in the original kernel in the mem-
ory, wherein the image file of the operating sys-
tem comprises the hibernation state information
of the operating system.

10. The operating system recovery apparatus according
to claim 8, wherein:

the boot loader unit is further configured to read
the image file of the operating system on exter-
nal storage into a dedicated device partition of
the memory; and
the reading unit is specifically configured to
transfer the image file of the to-be-recovered op-
erating system from the dedicated device parti-
tion of the memory to the specified location of
the memory by using the started level 2 kernel
so that the location of the recovery program in
the level 2 kernel in the memory is the same as
the location of the recovery program in the orig-
inal kernel in the memory, wherein the image
file of the operating system comprises the hiber-
nation state information of the operating system.

11. The operating system recovery apparatus according
to any one of claims 8 to 10, wherein:

the boot loader unit is further configured to load
an image file of the level 2 kernel.

12. The operating system recovery apparatus according
to any one of claims 8 to 11, wherein:

the recovery unit is further configured to replace
the level 2 kernel with the original kernel com-
prised in the recovered operating system.

13. The operating system recovery apparatus according
to claim 12, wherein:

the recovery unit is further configured to resume,
by using the original kernel comprised in the re-
covered operating system, an external device
suspended when the operating system enters
the hibernation mode.

14. A terminal device, comprising: a memory, and the
operating system recovery apparatus according to
any one of claims 8 to 13, wherein the memory stores
an image file of an operating system that runs on the
terminal device, and the operating system recovery
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apparatus is configured to recover, by using hiber-
nation state information comprised in the image file
of the operating system in a specified location of the
memory, the operating system to a state that is be-
fore the operating system enters a hibernation mode.
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