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(54) IMPLEMENTING AND DELETING METHOD AND DEVICE FOR INTELLIGENT TERMINAL 
MULTI-OPERATION SYSTEM

(57) The present invention relates to implementation
and deletion methods and apparatuses for multiple op-
erating systems on a smart device. The implementation
method includes: receiving an operating instruction for
installing a new operating system, where the operating
instruction carries identification information of a new op-
erating system to be installed; storing special identifica-
tion information in a storage device according to the iden-
tification information of the new operating system, where
the special identification information is used to instruct
to enter, when a smart device is restarted, a special mode
to install the new operating system; restarting the smart
device, entering the special mode according to the spe-
cial identification information, and allocating, according
to capacity of the storage device, system space to the
new operating system to be installed; updating a system
partition table according to the allocated system space;
and installing the new operating system in the allocated
system space according to the updated system partition
table. The present invention implements automatic in-
stallation and deletion of multiple operating systems on
a smart device.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of mo-
bile terminals, and in particular, to implementation and
deletion methods and apparatuses for multiple operating
systems on a smart device.

BACKGROUND

[0002] Currently, usually only one operating system,
for example, an Android Android operating system or a
Windows Phone operating system, is installed on a smart
device, for example, a smartphone or an iPad. However,
as smart device applications develop, two or more oper-
ating systems need to be installed on a terminal for the
following reasons:

1. A security requirement: One system is a common-
ly used system on which applications downloaded
from different markets are installed, and another sys-
tem is a secure system on which only a trusted ap-
plication is installed.
2. A modding requirement: One system is a factory
default system, and another system is firmware man-
ufactured by a third party and may be referred to as
a custom ROM.
3. A customization requirement of a user: As two
systems, where one is Android and another is WP,
have respective advantages and disadvantages,
they meet personal requirements of the user.

[0003] In the prior art, there is still no technology avail-
able to install two or more operating systems on a smart
device. However, in a personal computer (Personal Com-
puter, PC), partitioning needs to be performed in advance
to implement installation of multiple operating systems,
a workload of implementing multiple operating systems
is heavy, and operations are complex.

SUMMARY

[0004] Embodiments of the present invention provide
implementation and deletion methods and apparatuses
for multiple operating systems on a smart device, which
can implement that a smart device adds and deletes a
partition according to capacity of an embedded multime-
dia card (Embedded Multi Media Card, EMMC), and fur-
ther implement automatic installation and deletion of mul-
tiple operating systems, so that participation of a user is
not required, thereby reducing a workload.
[0005] According to a first aspect, the present invention
provides an implementation method for multiple operat-
ing systems on a smart device, where the method in-
cludes:

receiving an operating instruction for installing a new

operating system, where the operating instruction
carries identification information of a new operating
system to be installed;
storing special identification information in a storage
device according to the identification information of
the new operating system, where the special identi-
fication information is used to instruct to enter, when
a smart device is restarted, a special mode to install
the new operating system;
restarting the smart device, entering the special
mode according to the special identification informa-
tion, and allocating, according to capacity of the stor-
age device, system space to the new operating sys-
tem to be installed;
updating a system partition table according to the
allocated system space; and
installing the new operating system in the allocated
system space according to the updated system par-
tition table.

[0006] According to the first aspect, in a first possible
implementation manner, before the receiving an operat-
ing instruction for installing a new operating system, the
method further includes: storing an image file of the new
operating system at a preset location in the storage de-
vice.
[0007] According to the first aspect or the first possible
implementation manner of the first aspect, in a second
possible implementation manner, before the allocating,
according to capacity of the storage device, system
space to the new operating system to be installed, the
method further includes: determining that completeness
of a file system of an installed operating system on the
smart device is complete.
[0008] According to the second possible implementa-
tion manner of the first aspect, in a third possible imple-
mentation manner, the determining that completeness
of a file system of an installed original operating system
on the smart device is complete specifically includes:
checking completeness of an ext4 file system of the in-
stalled operating system by using a disk check tool, and
if a bad sector is detected, repairing the bad sector.
[0009] According to the first aspect or the first, second,
or third possible implementation manner of the first as-
pect, in a fourth possible implementation manner, the
allocating, according to capacity of the storage device,
system space to the new operating system to be installed
includes:

determining a size of system space to be allocated
to the new operating system; and compressing sys-
tem space of the installed operating system accord-
ing to the size of system space, to obtain remaining
system space after the compression.

[0010] According to the first possible implementation
manner of the first aspect, in a fifth possible implemen-
tation manner, the installing the new operating system in
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the allocated system space according to the updated sys-
tem partition table includes: acquiring, from the system
partition table, the system space allocated to the new
operating system to be installed; and installing the image
file of the new operating system in the system space al-
located to the new operating system to be installed.
[0011] According to the fourth possible implementation
manner of the first aspect, in a sixth possible implemen-
tation manner, after the installing the new operating sys-
tem in the allocated system space, the method further
includes: if a file system of the installed new operating
system is less than the remaining system space after the
compression, expanding capacity of user space of the
new operating system.
[0012] According to a second aspect, an embodiment
of the present invention provides a deletion method for
multiple operating systems on a smart device, where the
method includes:

receiving an operating instruction for deleting an op-
erating system, where the operating instruction car-
ries identification information of an operating system
to be deleted;
storing special identification information in a storage
device according to the identification information of
the operating system, where the special identifica-
tion information is used to instruct to enter, when a
smart device is restarted, a special mode to delete
the operating system to be deleted;
restarting the smart device, entering the special
mode according to the special identification informa-
tion, acquiring, according to a system partition table,
system space of the operating system to be deleted,
and deleting all content in the system space; and
deleting a partition corresponding to the system
space in the system partition table, and expanding
capacity of user space of an installed operating sys-
tem on the smart device.

[0013] According to the second aspect, in a first pos-
sible implementation manner, after the deleting a parti-
tion corresponding to the system space in the system
partition table, and before the expanding capacity of user
space of an installed operating system on the smart de-
vice, the method further includes: determining that com-
pleteness of a file system of the installed operating sys-
tem on the smart device is complete.
[0014] According to the first possible implementation
manner of the second aspect, in a second possible im-
plementation manner, the determining that complete-
ness of a file system of the installed operating system on
the smart device is complete includes: checking com-
pleteness of an ext4 file system of the installed operating
system by using a disk check tool, and if a bad sector is
detected, repairing the bad sector.
[0015] According to the second aspect or the first or
second possible implementation manner of the second
aspect, in a third possible implementation manner, the

expanding capacity of user space of an installed operat-
ing system on the smart device includes: expanding the
capacity of the user space of the installed operating sys-
tem on the smart device according to a size of system
space of the deleted operating system; or expanding the
capacity of the user space of the installed operating sys-
tem on the smart device according to capacity of the stor-
age device of the smart device.
[0016] According to a third aspect, the present inven-
tion provides an implementation apparatus for multiple
operating systems on a smart device, where the appa-
ratus includes:

a receiving unit, configured to receive an operating
instruction for installing a new operating system,
where the operating instruction carries identification
information of a new operating system to be installed;
an identification unit, configured to store special
identification information in a storage device accord-
ing to the identification information of the new oper-
ating system acquired by the receiving unit, where
the special identification information is used to in-
struct to enter, when a smart device is restarted, a
special mode to install the new operating system;
a configuration unit, configured to restart the smart
device, enter the special mode according to the spe-
cial identification information acquired from the iden-
tification unit, and allocate, according to capacity of
the storage device, system space to the new oper-
ating system to be installed;
an update unit, configured to update a system par-
tition table according to the system space allocated
by the configuration unit; and
an implementation unit, configured to install the new
operating system in the allocated system space ac-
cording to the system partition table updated by the
update unit.

[0017] According to the third aspect, in a first possible
implementation manner, the apparatus further includes:
a storage unit, configured to store an image file of the
new operating system at a preset location in the storage
device.
[0018] According to the third aspect or the first possible
implementation manner of the third aspect, in a second
possible implementation manner, the apparatus further
includes: a determining unit, configured to determine that
completeness of a file system of an installed operating
system on the smart device is complete.
[0019] According to the second possible implementa-
tion manner of the third aspect, in a third possible imple-
mentation manner, the determining unit is specifically
configured to: check completeness of an ext4 file system
of the installed operating system by using a disk check
tool, and if a bad sector is detected, repair the bad sector.
[0020] According to the third aspect or the first, second,
or third possible implementation manner of the third as-
pect, in a fourth possible implementation manner, the
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configuration unit is specifically configured to: determine
a size of system space to be allocated to the new oper-
ating system; and compress system space of the in-
stalled operating system according to the size of system
space, to obtain remaining system space after the com-
pression.
[0021] According to the first possible implementation
manner of the third aspect, in a fifth possible implemen-
tation manner, the implementation unit is specifically con-
figured to: acquire, from the system partition table, the
system space allocated to the new operating system to
be installed; and install the image file of the new operating
system in the system space allocated to the new oper-
ating system to be installed.
[0022] According to the fourth possible implementation
manner of the third aspect, in a sixth possible implemen-
tation manner, the apparatus further includes: a capacity
expansion unit, configured to: if a file system of the in-
stalled new operating system is less than the remaining
system space after the compression, expand capacity of
user space of the new operating system.
[0023] According to a fourth aspect, an embodiment
of the present invention provides a deletion apparatus
for multiple operating systems on a smart device, where
the apparatus includes:

a receiving unit, configured to receive an operating
instruction for deleting an operating system, where
the operating instruction carries identification infor-
mation of an operating system to be deleted;
an identification unit, configured to store special
identification information in a storage device accord-
ing to the identification information of the operating
system acquired by the receiving unit, where the spe-
cial identification information is used to instruct to
enter, when a smart device is restarted, a special
mode to delete the operating system to be deleted;
a deletion unit, configured to restart the smart device,
enter the special mode according to the special iden-
tification information acquired from the identification
unit, acquire, according to a system partition table,
system space of the operating system to be deleted,
and delete all content in the system space; and
an update unit, configured to delete, after the dele-
tion unit deletes all the content in the system space,
a partition corresponding to the system space in the
system partition table; and
a capacity expansion unit, configured to expand ca-
pacity of user space of an installed operating system
on the smart device according to the system partition
table updated by the update unit.

[0024] According to the fourth aspect, in a first possible
implementation manner, the apparatus further includes:
a determining unit, configured to determine that com-
pleteness of a file system of the installed operating sys-
tem on the smart device is complete.
[0025] According to the first possible implementation

manner of the fourth aspect, in a second possible imple-
mentation manner, the determining unit is specifically
configured to: check completeness of an ext4 file system
of the installed operating system by using a disk check
tool, and if a bad sector is detected, repair the bad sector.
[0026] According to the fourth aspect or the first or sec-
ond possible implementation manner of the fourth as-
pect, in a third possible implementation manner, the ca-
pacity expansion unit is specifically configured to: expand
the capacity of the user space of the installed operating
system on the smart device according to a size of system
space of the deleted operating system; or expand the
capacity of the user space of the installed operating sys-
tem on the smart device according to capacity of the stor-
age device of the smart device.
[0027] According to the implementation and deletion
methods and apparatuses for multiple operating systems
on a smart device provided in the embodiments of the
present invention, when receiving an operating instruc-
tion for installing a new operating system, a smart device
automatically adjusts, according to capacity of an EMMC
storage device, a partition of an installed operating sys-
tem and a partition of a new operating system to be in-
stalled, and installs, in the partition of the new operating
system, an image file, stored in the storage device, of
the new operating system, so that installation of multiple
operating systems is implemented, and a user does not
need to predefine a partition, so that it is ensured that
the user can completely use all space of the smart device.
When receiving an operating instruction for deleting an
operating system, a smart device may also delete all con-
tent of the operating system, and automatically expand
capacity of use space of an existing operating system on
the smart device according to capacity of an EMMC de-
vice or a size of system space released by the operating
system to be deleted, so that deletion of an operating
system is implemented, and user space released by a
deleted operating system can be automatically added for
capacity expansion of an existing operating system, so
that it is ensured that a user can completely use all space
of the smart device. Therefore, in the embodiments of
the present invention, addition and deletion of a partition
by a smart device according to capacity of an EMMC are
implemented, and further, installation and deletion of
multiple operating systems are implemented, so that par-
ticipation of a user is not required, thereby reducing a
workload.

BRIEF DESCRIPTION OF DRAWINGS

[0028]

FIG. 1 is a flowchart of an implementation method
for multiple operating systems on a smart device ac-
cording to an embodiment of the present invention;
FIG. 2 is a flowchart of another implementation meth-
od for multiple operating systems on a smart device
according to an embodiment of the present inven-
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tion;
FIG. 3 is a flowchart of a deletion method for multiple
operating systems on a smart device according to
an embodiment of the present invention;
FIG. 4 is a flowchart of another deletion method for
multiple operating systems on a smart device ac-
cording to an embodiment of the present invention;
FIG. 5 is a schematic diagram of an implementation
apparatus for multiple operating systems on a smart
device according to an embodiment of the present
invention;
FIG 6 is a schematic diagram of a deletion apparatus
for multiple operating systems on a smart device ac-
cording to an embodiment of the present invention;
FIG. 7 is a schematic diagram of a smart device ac-
cording to an embodiment of the present invention;
and
FIG. 8 is a schematic diagram of a smart device ac-
cording to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0029] Technical solutions of the present invention are
further described in detail with reference to the accom-
panying drawings and embodiments.
[0030] FIG. 1 is a flowchart of an implementation meth-
od for multiple operating systems on a smart device ac-
cording to an embodiment of the present invention. This
embodiment is performed by a smart device. As shown
in the figure, this embodiment includes the following
steps:

Step 101. Receive an operating instruction for in-
stalling a new operating system, where the operating
instruction carries identification information of a new
operating system to be installed.

[0031] Generally, one operating system is installed on
a smart device by default at delivery, where the operating
system may provide a human-computer interaction inter-
face, and a user may send an operating instruction to the
smart device by using the human-computer interaction
interface, so that the smart device performs a corre-
sponding operation according to the received operating
instruction.
[0032] Preferably, to implement multiple operating sys-
tems on the smart device, an image file of the new op-
erating system to be installed needs to be stored in a
specified directory in a storage device, for example, an
EMMC, of the smart device.
[0033] Step 102. Store special identification informa-
tion in a storage device according to the identification
information of the new operating system, where the spe-
cial identification information is used to instruct to enter,
when a smart device is restarted, a special mode to install
the new operating system.
[0034] After receiving the operating instruction for in-
stalling a new operating system, the smart device may

first save the special identification information at a special
location of an EMMC or in a random access memory
(Random Access Memory, RAM), where the special
identification information is used to instruct to install, after
the smart device is restarted, the new operating system,
and therefore, the special mode needs to be entered.
[0035] Optionally, the special mode refers to a system
running on a mobile phone when an operating system is
being installed or deleted, for example, a recovery Re-
covery mode of an Andriod system.
[0036] Step 103. Restart the smart device, enter the
special mode according to the special identification in-
formation, and allocate, according to capacity of the stor-
age device, system space to the new operating system
to be installed.
[0037] After storing the special identification informa-
tion, the smart device executes a restart process, and in
a BOOT phase of the restart, if detecting the special iden-
tification information, the smart device enters a system
in the special mode.
[0038] A size of system space is automatically allocat-
ed, according to capacity of the EMMC, to the new op-
erating system to be installed, where the system space
allocated to the new operating system is obtained by
compressing space of an installed operating system on
the smart device.
[0039] Optionally, before system space of the installed
operating system is compressed, completeness of a file
system of the installed operating system needs to be de-
termined.
[0040] Step 104. Update a system partition table ac-
cording to the allocated system space.
[0041] After system space is allocated to the new sys-
tem, the system partition table of the smart device needs
to be updated according to the allocated system space,
and a partition is added, for the new operating system,
to the system partition table.
[0042] Optionally, after the system partition table is up-
dated, to ensure that the new operating system can be
successfully installed, content in system space corre-
sponding to the new partition may be erased first.
[0043] Step 105. Install the new operating system in
the allocated system space according to the updated sys-
tem partition table.
[0044] The image file of the new operating system is
acquired from a specified directory, in which the image
file of the new operating system is stored, of the EMMC,
and then the new operating system can be installed in
the system space corresponding to the system partition.
[0045] Preferably, if a file system of the installed new
operating system is less than remaining system space
that is obtained after the installed operating system on
the smart device is compressed previously, capacity of
user space of the new operating system may be expand-
ed, so as to ensure that a user can use all space of the
EMMC of the smart device.
[0046] In this embodiment of the present invention,
when receiving an operating instruction for installing a
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new operating system, a smart device automatically ad-
justs, according to capacity of an EMMC storage device,
a partition of an installed operating system and a partition
of a new operating system to be installed, and installs,
in the partition of the new operating system, an image
file, stored in the storage device, of the new operating
system. Therefore, in this embodiment of the present in-
vention, automatic installation of multiple operating sys-
tems is implemented, and a user does not need to pre-
define a partition, so that a workload is reduced, and it
can be further ensured that the user can completely use
all space of a smart device.
[0047] Correspondingly, an embodiment of the present
invention further provides a specific implementation
manner of an implementation of multiple operating sys-
tems on a smart device. FIG. 2 is a flowchart of another
implementation method for multiple operating systems
on a smart device according to an embodiment of the
present invention. This embodiment is performed by a
smart device. As shown in the figure, this embodiment
includes the following steps:

Step 201. Receive an operating instruction for in-
stalling an operating system.

[0048] When an operating system installed by default
at delivery runs on a smart device, the smart device may
receive an operating instruction for installing an operating
system that is sent by a user, where the operating in-
struction carries identification information of the operat-
ing system to be installed.
[0049] Preferably, to implement installation of a new
operating system, an image file of the new operating sys-
tem to be installed needs to be stored at a preset location,
for example, in a specified directory of an EMMC of the
smart device. For example, the image file of the new op-
erating system may be stored in a root directory of the
EMMC.
[0050] Step 202. Store special identification informa-
tion.
[0051] After receiving the operating instruction for in-
stalling a new operating system, the smart device may
first save the special identification information at a special
location of an EMMC or in a RAM, where the special
identification information is used to instruct to install, after
the smart device is restarted, the new operating system,
and therefore, the special mode needs to be entered.
[0052] Step 203. Restart a smart device, and enter a
special mode.
[0053] The smart device executes a restart process,
and in a BOOT phase of the restart, if detecting the spe-
cial identification information, the smart device enters a
system in the special mode.
[0054] Step 204. Determine completeness of a file sys-
tem of an installed operating system on the smart device.
[0055] In the special mode, to install a new operating
system, a new partition needs to be created first for the
operating system, that is, system space is allocated to

the operating system.
[0056] The smart device can ensure that a user can
use all space of the EMMC at any time; therefore, to
allocate system space to the new operating system,
space of the installed operating system needs to be com-
pressed first, and to ensure a successful compression,
completeness of a file system of the operating system to
be compressed needs to be determined first.
[0057] Specifically, a disk check tool, for example, an
e2fsck program, may be used to check completeness of
an ext4 file system, and when damage to the file system
is detected, the file system is repaired, and therefore, the
completeness of the file system of the installed operating
system can be determined.
[0058] Step 205. Compress system space of the in-
stalled operating system, and allocate system space to
the operating system to be installed.
[0059] After the completeness of the file system of the
installed operating system is determined, the installed
operating system may be compressed. Subsequently,
system space is flexibly allocated, according to capacity
of the EMMC or a size of the operating system to be
installed, to the operating system to be installed.
[0060] Specifically, a file system size adjustment tool,
for example, a resize2fs program, may be used to per-
form file compression on an ext4 system.
[0061] Step 206. Update a system partition table, and
add a new partition.
[0062] After the compression succeeds, the system
partition table may be adjusted, that is, a partition is add-
ed for the new operating system to be installed.
[0063] Step 207. Erase content of the new partition.
[0064] To ensure that the new operating system can
be successfully installed, content in system space cor-
responding to the new partition may be erased first.
[0065] Step 208. Install the operating system in system
space corresponding to the new partition.
[0066] The image file of the new operating system is
acquired from a specified directory, in which the image
file of the new operating system is stored, of the EMMC,
and then the new operating system can be installed in
the system space corresponding to the system partition.
[0067] Step 209. Expand capacity of user space of a
new operating system.
[0068] Preferably, if a file system of the installed new
operating system is less than remaining system space
that is obtained after the installed operating system on
the smart device is compressed previously, capacity of
system space of the new operating system may be ex-
panded, so as to ensure that a user can use all space of
the EMMC of the smart device.
[0069] Therefore, in this embodiment of the present
invention, automatic installation of multiple operating
systems is implemented, and a user does not need to
predefine a partition, so that a workload is reduced, and
it can be further ensured that the user can completely
use all space of a smart device.
[0070] Technical solutions for implementing multiple
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operating systems on a smart device are described in
the foregoing two embodiments, and a solution for delet-
ing an operating system on a smart device is described
below by using an embodiment.
[0071] FIG. 3 is a flowchart of a deletion method for
multiple operating systems on a smart device according
to an embodiment of the present invention. This embod-
iment is performed by a smart device. As shown in the
figure, this embodiment includes the following execution
steps:

Step 301. Receive an operating instruction for delet-
ing an operating system, where the operating in-
struction carries identification information of an op-
erating system to be deleted.

[0072] Generally, one operating system is installed on
a smart device by default at delivery, where the operating
system may provide a human-computer interaction inter-
face, and a user may send an operating instruction to the
smart device by using the human-computer interaction
interface, so that the smart device performs a corre-
sponding operation according to the received operating
instruction.
[0073] Preferably, when a factory operating system
runs on the smart device, the user may send an instruc-
tion for deleting an operating system to the smart device,
and when receiving the instruction for deleting an oper-
ating system, the smart device may automatically selects
an operating system to be deleted.
[0074] Step 302. Store special identification informa-
tion in a storage device according to the identification
information of the operating system, where the special
identification information is used to instruct to enter, when
a smart device is restarted, a special mode to delete the
operating system to be deleted.
[0075] After receiving the operating instruction for de-
leting an operating system, the smart device may first
save the special identification information at a special
location of an EMMC or in a RAM, where the special
identification information is used to instruct to delete, after
the smart device is restarted, the operating system to be
deleted, and therefore, the special mode needs to be
entered.
[0076] Optionally, the special mode refers to a system
running on a mobile phone when an operating system is
being installed or deleted, for example, a recovery Re-
covery mode of an Andriod system.
[0077] Step 303. Restart the smart device, enter the
special mode according to the special identification in-
formation, acquire, according to a system partition table,
system space of the operating system to be deleted, and
delete all content in the system space.
[0078] After storing the special identification informa-
tion, the smart device executes a restart process, and in
a BOOT phase of the restart, if detecting the special iden-
tification information, the smart device enters a system
in the special mode.

[0079] The system partition table is searched, a loca-
tion of the system space of the operating system to be
deleted is acquired, and all content at the location is de-
leted.
[0080] Step 304. Delete a partition corresponding to
the system space in the system partition table, and ex-
pand capacity of user space of an installed operating
system on the smart device.
[0081] The partition to be deleted is selected in the
system partition table, and in order not to waste all stor-
age space of the EMMC, the smart device may expand
capacity of the installed operating system on the smart
device according to capacity of the EMMC or a size of
the deleted system space.
[0082] In this embodiment of the present invention,
when receiving an operating instruction for deleting an
operating system, a smart device may also delete all con-
tent of the operating system, and automatically expand
capacity of system space of an existing operating system
on the smart device according to capacity of an EMMC
device or a size of system space released by the oper-
ating system to be deleted, so that deletion of an oper-
ating system is implemented, and user space released
by a deleted operating system can be automatically add-
ed for capacity expansion of an existing operating sys-
tem, so that it is ensured that a user can completely use
all space of the smart device.
[0083] FIG. 4 is a flowchart of another deletion method
for multiple operating systems on a smart device accord-
ing to an embodiment of the present invention. This op-
erating system is performed by a smart device. As shown
in the figure, this embodiment includes the following ex-
ecution steps:

Step 401. Receive an operating instruction for delet-
ing an operating system.

[0084] When an operating system installed by default
at delivery runs on a smart device, the smart device may
receive an operating instruction for deleting an operating
system that is sent by a user, where the operating in-
struction carries identification information of an operating
system to be deleted.
[0085] Step 402. Store special identification informa-
tion.
[0086] After receiving the operating instruction for de-
leting an operating system, the smart device may first
save the special identification information at a special
location of an EMMC or in a RAM, where the special
identification information is used to instruct to delete, after
the smart device is restarted, the operating system to be
deleted, and therefore, the special mode needs to be
entered.
[0087] Step 403. Restart a smart device, and enter a
special mode.
[0088] After storing the special identification informa-
tion, the smart device executes a restart process, and in
a BOOT phase of the restart, if detecting the special iden-
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tification information, the smart device enters a system
in the special mode.
[0089] Step 404. Delete, according to a system parti-
tion table, content in system space corresponding to the
operating system to be deleted.
[0090] The system partition table is searched, a loca-
tion of the system space of the operating system to be
deleted is acquired, and all content at the location is de-
leted.
[0091] Step 405. Update the system partition table, and
delete a partition corresponding to the deleted system.
[0092] After an operating system is deleted, a partition
corresponding to the system in the system partition table
also needs to be deleted, so as to add space of the par-
tition for capacity expansion of an installed operating sys-
tem on the smart device, and therefore, a user can use
all space of the smart device, and storage space of the
EMMC is not wasted.
[0093] Step 406. Determine completeness of a file sys-
tem of an installed operating system on the smart device.
[0094] To expand capacity of user space of the in-
stalled operating system, completeness of the system
needs to be checked first, to prevent capacity expansion
from failing. Specifically, a disk check tool, for example,
an e2fsck program, may be used to check completeness
of an ext4 file system, and when damage to the file system
is detected, the file system is repaired, and therefore, the
completeness of the file system of the installed operating
system can be determined.
[0095] Step 407. Expand capacity of user space of the
installed operating system on the smart device.
[0096] Specifically, capacity of user space of an oper-
ating system whose capacity needs to be expanded may
be automatically expanded according to capacity of the
EMMC or a size of space of the deleted system. For a
Linux system, a file system size adjustment tool, for ex-
ample, a resize2fs program, may be used to expand ca-
pacity of an ext4 system.
[0097] Therefore, in this embodiment of the present
invention, deletion of an operating system is implement-
ed, and user space released by a deleted operating sys-
tem can be automatically added for capacity expansion
of an existing operating system, so that it is ensured that
a user can completely use all space of a smart device.
[0098] Correspondingly, an embodiment of the present
invention further provides an implementation apparatus
for multiple operating systems on a smart device. FIG. 5
is a schematic diagram of an implementation apparatus
for multiple operating systems on a smart device accord-
ing to an embodiment of the present invention.. As shown
in the figure, this embodiment includes the following func-
tional units:

A receiving unit 501, configured to receive an oper-
ating instruction for installing a new operating sys-
tem, where the operating instruction carries identifi-
cation information of a new operating system to be
installed.

[0099] An identification unit 502, configured to store
special identification information in a storage device ac-
cording to the identification information of the new oper-
ating system acquired by the receiving unit, where the
special identification information is used to instruct to en-
ter, when a smart device is restarted, a special mode to
install the new operating system.
[0100] After the receiving unit 501 receives the oper-
ating instruction for installing a new operating system,
the identification unit 502 may first save special identifi-
cation information at a special location of an EMMC or
in a RAM, where the special identification information is
used to instruct to install, after a smart device is restarted,
the new operating system, and therefore, the special
mode needs to be entered.
[0101] Optionally, the special mode refers to a system
running on a mobile phone when an operating system is
being installed or deleted, for example, a recovery Re-
covery mode of an Andriod system.
[0102] A configuration unit 503, configured to restart
the smart device, enter the special mode according to
the special identification information acquired from the
identification unit, and allocate, according to capacity of
the storage device, system space to the new operating
system to be installed.
[0103] The configuration unit 503 is specifically config-
ured to: determine a size of system space to be allocated
to the new operating system; and compress system
space of the installed operating system according to the
size of system space, to obtain remaining system space
after the compression.
[0104] A size of system space is automatically allocat-
ed, according to capacity of the EMMC, to the new op-
erating system to be installed, where the system space
allocated to the new operating system is obtained by
compressing space of the installed operating system on
the smart device.
[0105] An update unit 504, configured to update a sys-
tem partition table according to the system space allo-
cated by the configuration unit.
[0106] After system space is allocated to the new sys-
tem, the system partition table of the smart device needs
to be updated according to the allocated system space,
and a partition is added, for the new operating system,
to the system partition table.
[0107] An implementation unit 505, configured to in-
stall the new operating system in the allocated system
space according to the system partition table updated by
the update unit.
[0108] The implementation unit 505 is specifically con-
figured to: acquire, from the system partition table, the
system space allocated to the new operating system to
be installed; and install an image file of the new operating
system in the system space allocated to the new oper-
ating system to be installed.
[0109] Optionally, to ensure that the new operating
system can be successfully installed, content in system
space corresponding to the new partition may be erased

13 14 



EP 2 998 861 A1

9

5

10

15

20

25

30

35

40

45

50

55

first before the operating system is installed.
[0110] Preferably, the apparatus provided in this em-
bodiment of the present invention further includes: a stor-
age unit 506, configured to store the image file of the new
operating system at a preset location in the storage de-
vice.
[0111] Preferably, to implement installation of a new
operating system, an image file of the new operating sys-
tem to be installed needs to be stored at a preset location,
for example, in a specified directory of an EMMC of the
smart device. For example, the image file of the new op-
erating system may be stored in a root directory of the
EMMC.
[0112] Preferably, the apparatus provided in this em-
bodiment of the present invention further includes: a de-
termining unit 507, configured to determine that com-
pleteness of a file system of the installed operating sys-
tem on the smart device is complete.
[0113] The determining unit 507 is specifically config-
ured to: check completeness of an ext4 file system of the
installed operating system by using a disk check tool,
and if a bad sector is detected, repair the bad sector.
[0114] Optionally, before system space of the installed
operating system is compressed, to ensure successful
compression, completeness of a file system of the in-
stalled operating system needs to be determined.
[0115] Preferably, the apparatus provided in this em-
bodiment of the present invention further includes: a ca-
pacity expansion unit 508, configured to: if a file system
of the installed new operating system is less than the
remaining system space after the compression, expand
capacity of user space of the new operating system.
[0116] If the file system of the installed new operating
system is less than the remaining system space that is
obtained after the installed operating system on the smart
device is compressed previously, the capacity of the user
space of the new operating system may be expanded,
so as to ensure that a user can use all space of the EMMC
of the smart device.
[0117] When receiving an operating instruction for in-
stalling a new operating system, the apparatus provided
in this embodiment of the present invention automatically
adjusts, according to capacity of an EMMC storage de-
vice, a partition of an installed operating system and a
partition of a new operating system to be installed, and
installs, in the partition of the new operating system, an
image file, stored in the storage device, of the new op-
erating system. Therefore, automatic installation of mul-
tiple operating systems is implemented, and a user does
not need to predefine a partition, so that a workload is
reduced, and it can be further ensured that the user can
completely use all space of a smart device.
[0118] Correspondingly, an embodiment of the present
invention further provides a deletion apparatus for mul-
tiple operating systems on a smart device. FIG. 6 is a
schematic diagram of a deletion apparatus for multiple
operating systems on a smart device according to an
embodiment of the present invention. As shown in the

figure, this embodiment includes the following functional
units:

A receiving unit 601, configured to receive an oper-
ating instruction for deleting an operating system,
where the operating instruction carries identification
information of an operating system to be deleted.

[0119] An identification unit 602, configured to store
special identification information in a storage device ac-
cording to the identification information of the operating
system acquired by the receiving unit, where the special
identification information is used to instruct to enter, when
a smart device is restarted, a special mode to delete the
operating system to be deleted.
[0120] After the receiving unit 601 receives the oper-
ating instruction for deleting an operating system, the
identification unit 602 may first save special identification
information at a special location of an EMMC or in a RAM,
where the special identification information is used to in-
struct to delete, after a smart device is restarted, the op-
erating system to be deleted, and therefore, the special
mode needs to be entered.
[0121] Optionally, the special mode refers to a system
running on a mobile phone when an operating system is
being installed or deleted, for example, a recovery Re-
covery mode of an Andriod system.
[0122] A deletion unit 603, configured to restart the
smart device, enter the special mode according to the
special identification information acquired from the iden-
tification unit, acquire, according to a system partition
table, system space of the operating system to be delet-
ed, and delete all content in the system space.
[0123] After storing the special identification informa-
tion, the apparatus executes a process of restarting the
smart device, and in a BOOT phase of the restart, if de-
tecting the special identification information, the appara-
tus enters a system in the special mode.
[0124] The system partition table is searched, a loca-
tion of the system space of the operating system to be
deleted is acquired, and all content at the location is de-
leted.
[0125] An update unit 604, configured to delete, after
the deletion unit deletes all the content in the system
space, a partition corresponding to the system space in
the system partition table.
[0126] A capacity expansion unit 605, configured to
expand capacity of user space of an installed operating
system on the smart device according to the system par-
tition table updated by the update unit.
[0127] The capacity expansion unit 605 is specifically
configured to: expand the capacity of the user space of
the installed operating system on the smart device ac-
cording to a size of system space of the deleted operating
system; or expand the capacity of the user space of the
installed operating system on the smart device according
to capacity of the storage device of the smart device.
[0128] In order not to waste all storage space of the
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EMMC, the capacity expansion unit 605 may expand ca-
pacity of the installed operating system on the smart de-
vice according to capacity of the EMMC or a size of de-
leted system space.
[0129] Preferably, the apparatus provided in this em-
bodiment of the present invention further includes: a de-
termining unit 606, configured to determine that com-
pleteness of a file system of the installed operating sys-
tem on the smart device is complete.
[0130] The determining unit 606 is specifically config-
ured to: check completeness of an ext4 file system of the
installed operating system by using a disk check tool,
and if a bad sector is detected, repair the bad sector.
[0131] When receiving an operating instruction for de-
leting an operating system, the apparatus provided in this
embodiment of the present invention can also delete all
content of the operating system, and automatically ex-
pand capacity of system space of an existing operating
system on a smart device according to capacity of an
EMMC device or a size of system space released by the
operating system to be deleted, so that deletion of an
operating system is implemented. In addition, the appa-
ratus can automatically add user space released by a
deleted operating system for capacity expansion of an
existing operating system, thereby ensuring that a user
can completely use all space of the smart device.
[0132] An embodiment of the present invention further
provides a smart device. FIG. 7 is a schematic diagram
of a smart device according to an embodiment of the
present invention. As shown in the figure, the smart de-
vice includes a transceiver 701, a memory 702, a proc-
essor 703, and a system bus 704, where the system bus
704 is configured to connect the transceiver 701, the
processor 702, and the memory 703.
[0133] The memory 703 may be an EMMC device, a
RAM, or the like, of the smart device, and the memory
703 has a system partition table, an application program,
and a device driver. The application program can execute
various functional modules of the foregoing method of
the present invention; and the device driver may include
a network driver and an interface driver.
[0134] When the smart device is started, these appli-
cation programs are loaded into the memory 703 and
then accessed by the processor 702, and execute the
following instructions:

receiving an operating instruction for installing a new
operating system, where the operating instruction
carries identification information of a new operating
system to be installed;
storing special identification information in a storage
device according to the identification information of
the new operating system, where the special identi-
fication information is used to instruct to enter, when
a smart device is restarted, a special mode to install
the new operating system;
restarting the smart device, entering the special
mode according to the special identification informa-

tion, and allocating, according to capacity of the stor-
age device, system space to the new operating sys-
tem to be installed;
updating the system partition table according to the
allocated system space; and
installing the new operating system in the allocated
system space according to the updated system par-
tition table.

[0135] Further, before executing the instruction of re-
ceiving an operating instruction for installing a new op-
erating system, the processor 702 further executes an
instruction: storing an image file of the new operating
system at a preset location in the storage device.
[0136] Further, before executing the instruction of al-
locating, according to capacity of the storage device, sys-
tem space to the new operating system to be installed,
the processor 702 further executes an instruction: deter-
mining that completeness of a file system of an installed
operating system on the smart device is complete.
[0137] Specifically, that the processor 702 executes
an instruction of determining that completeness of a file
system of an installed original operating system on the
smart device is complete is specifically: checking com-
pleteness of an ext4 file system of the installed operating
system by using a disk check tool, and if a bad sector is
detected, repairing the bad sector.
[0138] Further, that the processor 702 executes an in-
struction of allocating, according to capacity of the stor-
age device, system space to the new operating system
to be installed is specifically: determining a size of system
space to be allocated to the new operating system; and
compressing system space of the installed operating sys-
tem according to the size of system space, to obtain re-
maining system space after the compression.
[0139] Further, that the processor 702 executes an in-
struction of installing the new operating system in the
allocated system space according to the updated system
partition table is specifically: acquiring, from the system
partition table, the system space allocated to the new
operating system to be installed; and installing the image
file of the new operating system in the system space al-
located to the new operating system to be installed.
[0140] Further, after executing the instruction of install-
ing the new operating system in the allocated system
space, the processor 702 further executes an instruction:
if a file system of the installed new operating system is
less than the remaining system space after the compres-
sion, expanding capacity of user space of the new oper-
ating system.
[0141] Therefore, the smart device provided in this em-
bodiment of the present invention can add a partition ac-
cording to capacity of an EMMC, and further implement
installation of multiple operating systems, so that partic-
ipation of a user is not required, thereby reducing a work-
load.
[0142] Correspondingly, an embodiment of the present
invention further provides a smart device. FIG. 8 is a
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schematic diagram of a smart device according to an
embodiment of the present invention. As shown in the
figure, the smart device includes a transceiver 801, a
memory 802, a processor 803, and a system bus 804,
where the system bus 804 is configured to connect the
transceiver 801, the processor 802, and the memory 803.
[0143] The memory 803 may be an EMMC device, a
RAM, or the like, of the smart device, and the memory
803 has a system partition table, an application program,
and a device driver. The application program can execute
various functional modules of the foregoing method of
the present invention; and the device driver may include
a network driver and an interface driver.
[0144] When the smart device is started, these appli-
cation programs are loaded into the memory 803 and
then accessed by the processor 802, and execute the
following instructions:

receiving an operating instruction for deleting an op-
erating system, where the operating instruction car-
ries identification information of an operating system
to be deleted;
storing special identification information in a storage
device according to the identification information of
the operating system, where the special identifica-
tion information is used to instruct to enter, when a
smart device is restarted, a special mode to delete
the operating system to be deleted;
restarting the smart device, entering the special
mode according to the special identification informa-
tion, acquiring, according to the system partition ta-
ble, system space of the operating system to be de-
leted, and deleting all content in the system space;
and
deleting a partition corresponding to the system
space in the system partition table, and expanding
capacity of user space of an installed operating sys-
tem on the smart device.

[0145] Further, after executing the instruction of delet-
ing a partition corresponding to the system space in the
system partition table, and before executing the instruc-
tion of expanding capacity of user space of an installed
operating system on the smart device, the processor 802
further executes an instruction: determining that com-
pleteness of a file system of the installed operating sys-
tem on the smart device is complete.
[0146] Specifically, that the processor 802 executes
an instruction of determining that completeness of a file
system of the installed operating system on the smart
device is complete is specifically: checking complete-
ness of an ext4 file system of the installed operating sys-
tem by using a disk check tool, and if a bad sector is
detected, repairing the bad sector.
[0147] Further, that the processor 802 executes an in-
struction of expanding capacity of user space of an in-
stalled operating system on the smart device is specifi-
cally: expanding the capacity of the user space of the

installed operating system on the smart device according
to a size of system space of the deleted operating system;
or expanding the capacity of the user space of the in-
stalled operating system on the smart device according
to capacity of the storage device of the smart device.
[0148] Therefore, the smart device provided in this em-
bodiment of the present invention can automatically im-
plement deletion of an operating system, and can auto-
matically add user space released by a deleted operating
system for capacity expansion of an existing operating
system, thereby ensuring that a user can completely use
all space of the smart device.
[0149] A person skilled in the art may be further 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, computer software, or a combination thereof. To
clearly describe the interchangeability between the hard-
ware and the software, the foregoing has generally de-
scribed compositions and steps of each example accord-
ing to functions. 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.
[0150] Steps of methods or algorithms described in the
embodiments disclosed in this specification may be im-
plemented by hardware, a software module executed by
a processor, or a combination thereof. The software mod-
ule may reside in a random access memory (RAM), a
memory, a read-only memory (ROM), an electrically pro-
grammable ROM, an electrically erasable programmable
ROM, a register, a hard disk, a removable disk, a CD-
ROM, or any other form of storage medium known in the
art.
[0151] In the foregoing specific implementation man-
ners, the objective, technical solutions, and benefits of
the present invention are further described in detail. It
should be understood that 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 modification, equiv-
alent replacement, or improvement made without depart-
ing from the spirit and principle of the present invention
should fall within the protection scope of the present in-
vention.

Claims

1. An implementation method for multiple operating
systems on a smart device, wherein the method
comprises:

receiving an operating instruction for installing
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a new operating system, wherein the operating
instruction carries identification information of a
new operating system to be installed;
storing special identification information in a
storage device according to the identification in-
formation of the new operating system, wherein
the special identification information is used to
instruct to enter, when a smart device is restart-
ed, a special mode to install the new operating
system;
restarting the smart device, entering the special
mode according to the special identification in-
formation, and allocating, according to capacity
of the storage device, system space to the new
operating system to be installed;
updating a system partition table according to
the allocated system space; and
installing the new operating system in the allo-
cated system space according to the updated
system partition table.

2. The implementation method for multiple operating
systems on a smart device according to claim 1, be-
fore the receiving an operating instruction for install-
ing a new operating system, further comprising: stor-
ing an image file of the new operating system at a
preset location in the storage device.

3. The implementation method for multiple operating
systems on a smart device according to claim 1 or
2, before the allocating, according to capacity of the
storage device, system space to the new operating
system to be installed, further comprising:

determining that completeness of a file system
of an installed operating system on the smart
device is complete.

4. The implementation method for multiple operating
systems on a smart device according to claim 3,
wherein the determining that completeness of a file
system of an installed original operating system on
the smart device is complete specifically comprises:
checking completeness of an ext4 file system of the
installed operating system by using a disk check tool,
and if a bad sector is detected, repairing the bad
sector.

5. The implementation method for multiple operating
systems on a smart device according to any one of
claims 1 to 4, wherein the allocating, according to
capacity of the storage device, system space to the
new operating system to be installed comprises:

determining a size of system space to be allo-
cated to the new operating system; and
compressing system space of the installed op-
erating system according to the size of system

space, to obtain remaining system space after
the compression.

6. The implementation method for multiple operating
systems on a smart device according to claim 2,
wherein the installing the new operating system in
the allocated system space according to the updated
system partition table comprises: acquiring, from the
system partition table, the system space allocated
to the new operating system to be installed; and in-
stalling the image file of the new operating system
in the system space allocated to the new operating
system to be installed.

7. The implementation method for multiple operating
systems on a smart device according to claim 5, after
the installing the new operating system in the allo-
cated system space, further comprising: if a file sys-
tem of the installed new operating system is less
than the remaining system space after the compres-
sion, expanding capacity of user space of the new
operating system.

8. A deletion method for multiple operating systems on
a smart device, wherein the method comprises:

receiving an operating instruction for deleting an
operating system, wherein the operating instruc-
tion carries identification information of an oper-
ating system to be deleted;
storing special identification information in a
storage device according to the identification in-
formation of the operating system, wherein the
special identification information is used to in-
struct to enter, when a smart device is restarted,
a special mode to delete the operating system
to be deleted;
restarting the smart device, entering the special
mode according to the special identification in-
formation, acquiring, according to a system par-
tition table, system space of the operating sys-
tem to be deleted, and deleting all content in the
system space; and
deleting a partition corresponding to the system
space in the system partition table, and expand-
ing capacity of user space of an installed oper-
ating system on the smart device.

9. The deletion method for multiple operating systems
on a smart device according to claim 8, after the de-
leting a partition corresponding to the system space
in the system partition table, and before the expand-
ing capacity of user space of an installed operating
system on the smart device, further comprising:

determining that completeness of a file system
of the installed operating system on the smart
device is complete.
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10. The deletion method for multiple operating systems
on a smart device according to claim 9, wherein the
determining that completeness of a file system of the
installed operating system on the smart device is
complete comprises: checking completeness of an
ext4 file system of the installed operating system by
using a disk check tool, and if a bad sector is detect-
ed, repairing the bad sector.

11. The deletion method for multiple operating systems
on a smart device according to any one of claims 8
to 10, wherein the expanding capacity of user space
of an installed operating system on the smart device
comprises:

expanding the capacity of the user space of the
installed operating system on the smart device
according to a size of system space of the de-
leted operating system; or
expanding the capacity of the user space of the
installed operating system on the smart device
according to capacity of the storage device of
the smart device.

12. An implementation apparatus for multiple operating
systems on a smart device, wherein the apparatus
comprises:

a receiving unit, configured to receive an oper-
ating instruction for installing a new operating
system, wherein the operating instruction car-
ries identification information of a new operating
system to be installed;
an identification unit, configured to store special
identification information in a storage device ac-
cording to the identification information of the
new operating system acquired by the receiving
unit, wherein the special identification informa-
tion is used to instruct to enter, when a smart
device is restarted, a special mode to install the
new operating system;
a configuration unit, configured to restart the
smart device, enter the special mode according
to the special identification information acquired
from the identification unit, and allocate, accord-
ing to capacity of the storage device, system
space to the new operating system to be in-
stalled;
an update unit, configured to update a system
partition table according to the system space al-
located by the configuration unit; and
an implementation unit, configured to install the
new operating system in the allocated system
space according to the system partition table up-
dated by the update unit.

13. The implementation apparatus for multiple operating
systems on a smart device according to claim 12,

wherein the apparatus further comprises: a storage
unit, configured to store an image file of the new op-
erating system at a preset location in the storage
device.

14. The implementation apparatus for multiple operating
systems on a smart device according to claim 12 or
13, wherein the apparatus further comprises:

a determining unit, configured to determine that
completeness of a file system of an installed op-
erating system on the smart device is complete.

15. The implementation apparatus for multiple operating
systems on a smart device according to claim 14,
wherein the determining unit is specifically config-
ured to: check completeness of an ext4 file system
of the installed operating system by using a disk
check tool, and if a bad sector is detected, repair the
bad sector.

16. The implementation apparatus for multiple operating
systems on a smart device according to any one of
claims 12 to 15, wherein the configuration unit is spe-
cifically configured to:

determine a size of system space to be allocated
to the new operating system; and
compress system space of the installed operat-
ing system according to the size of system
space, to obtain remaining system space after
the compression.

17. The implementation apparatus for multiple operating
systems on a smart device according to claim 13,
wherein the implementation unit is specifically con-
figured to: acquire, from the system partition table,
the system space allocated to the new operating sys-
tem to be installed; and install the image file of the
new operating system in the system space allocated
to the new operating system to be installed.

18. The implementation apparatus for multiple operating
systems on a smart device according to claim 16,
wherein the apparatus further comprises: a capacity
expansion unit, configured to: if a file system of the
installed new operating system is less than the re-
maining system space after the compression, ex-
pand capacity of user space of the new operating
system.

19. A deletion apparatus for multiple operating systems
on a smart device, wherein the apparatus comprises:

a receiving unit, configured to receive an oper-
ating instruction for deleting an operating sys-
tem, wherein the operating instruction carries
identification information of an operating system
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to be deleted;
an identification unit, configured to store special
identification information in a storage device ac-
cording to the identification information of the
operating system acquired by the receiving unit,
wherein the special identification information is
used to instruct to enter, when a smart device
is restarted, a special mode to delete the oper-
ating system to be deleted;
a deletion unit, configured to restart the smart
device, enter the special mode according to the
special identification information acquired from
the identification unit, acquire, according to a
system partition table, system space of the op-
erating system to be deleted, and delete all con-
tent in the system space; and
an update unit, configured to delete, after the
deletion unit deletes all the content in the system
space, a partition corresponding to the system
space in the system partition table; and
a capacity expansion unit, configured to expand
capacity of user space of an installed operating
system on the smart device according to the sys-
tem partition table updated by the update unit.

20. The deletion apparatus for multiple operating sys-
tems on a smart device according to claim 19, where-
in the apparatus further comprises:

a determining unit, configured to determine that
completeness of a file system of the installed
operating system on the smart device is com-
plete.

21. The deletion apparatus for multiple operating sys-
tems on a smart device according to claim 20, where-
in the determining unit is specifically configured to:
check completeness of an ext4 file system of the
installed operating system by using a disk check tool,
and if a bad sector is detected, repair the bad sector.

22. The deletion apparatus for multiple operating sys-
tems on a smart device according to any one of
claims 19 to 21, wherein the capacity expansion unit
is specifically configured to:

expand the capacity of the user space of the
installed operating system on the smart device
according to a size of system space of the de-
leted operating system; or
expand the capacity of the user space of the
installed operating system on the smart device
according to capacity of the storage device of
the smart device.
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