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(54) Method of creating symbolic link capable of being compatible with file system, and method 
and apparatus for accessing file or directory by using symbolic link

(57) Provided are a method and apparatus for sup-
porting a symbolic link at an application level while keep-
ing the structure of an existing file system that does not
support a symbolic link. The method includes receiving
a symbolic link creation command including an absolute
path and a symbolic link path from a user, creating a
symbolic link file for the symbolic link path when the ab-
solute path exists but the symbolic link path does not exit,
and changing a value of a specified field of a directory
entry of the created symbolic link file to a specified value
representing the symbolic link.
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Description

[0001] Apparatuses and methods consistent with the
present invention relate to a file system, and more par-
ticularly, to a method and apparatus for supporting a sym-
bolic link at an application level while keeping the struc-
ture of an existing file system that does not support a
symbolic link.
[0002] An operating system (OS) uses a file system
so as to manage data on a system, in which the OS is
installed. The file system is a logical structure that should
be constructed first so as to manage files. For example,
in Microsoft Windows, a format command is used to cre-
ate and initialize the file system. After the file system is
created, a user can store or delete the files.
[0003] Various file systems exist according to the op-
erating system. For example, there are various file sys-
tems, such as FAT (File Allocation Table) system or NT-
FS (New Technology File System) in operating systems
of Windows series, and UFS (Unix File System), EXT2
(Extended 2), EXT3 (Extended 3), and
[0004] JFS (Journaling File System) in operating sys-
tems of Unix/Linux series. Each of the file system pro-
vides additional functions, such as data encryption or da-
ta compression.
[0005] A file system for storing and managing files is
broadly divided into two regions, that is, a data region
and an information region. In the data region, actual data
of a file is stored. In the information region, information
of the corresponding file is stored. The attribute, author-
ity, name, and position information of the file are stored
in the information region.
[0006] In the operating systems of Unix/Linux series
or NTFS, a separate field exists in the file system for
supporting a symbolic link. Therefore, an application on
the basis of the above-described file system can easily
use the symbolic link. A symbolic link is a special kind of
file that points to a file or directory, and a user can use
the symbolic link as an original file or directory. Gaining
access to the file or directory through a long path name
can be accomplished by simply creating a symbolic link
with respect to the path and using the symbolic link as
an actual file or directory. However, a file system of the
FAT series, such as FAT12, FAT16, or FAT32, does not
have a separate field for supporting a symbolic link.
[0007] A mobile device, such as a cellular phone, a
PDA (Personal Digital Assistant), a PMP (Portable Mul-
timedia Player), an MP3 player, or a USB memory stick,
which has recently come into the spotlight, adopts the
file system of the FAT series. However, since the file
system of the FAT series does not support a symbolic
link, gaining access to data (file or directory) should be
made through a long path name.
[0008] If a file system is not designed to support a sym-
bolic link, a value for the symbolic link is not allocated in
a field that represents the file attribute. Accordingly, a
symbolic link cannot be used in such a file system. In the
file system where the symbolic link cannot be used, it is

difficult to use a file because a user is required to use a
long path name when the user wants to access a file or
directory having a long path name. If a file attribute field
is arbitrarily changed and used in order to use a symbolic
link function, compatibility of the file system may be de-
graded. Accordingly, there is a need to provide a symbolic
link function while the structure or compatibility of the
existing file system is preserved.
[0009] An aim of embodiments of the invention is to
support a symbolic link function while maintaining the
compatibility of an existing file system, and in particular,
to allow a file system, which does not support a symbolic
link, to use a symbolic link function, to reduce inconven-
ience when a user accesses a file or directory through
an absolute path (a long path name).
[0010] Advantages of embodiments of the invention
are not limited to those mentioned above, and other ad-
vantages will be understood by those skilled in the art
through the following description.
[0011] According to an aspect of the invention, there
is provided a method of creating a symbolic link, which
can keep compatibility with a file system having no sym-
bolic link identification field, includes receiving a symbolic
link formation command including an absolute path and
a symbolic link path from a user, creating a symbolic link
file for the symbolic link path as content when the abso-
lute path exists but the symbolic link path does not exist;
and changing a value of a specified field of a directory
entry of the created symbolic link file to a specified value
representing the symbolic link.
[0012] According to another aspect of the invention,
there is provided a method of accessing a file or directory
using a symbolic link, which is created so as to keep
compatibility with a file system having no symbolic link
identification field, includes receiving an access com-
mand to a certain path from a user; judging whether or
not a value recorded in a specified field of a directory
entry with respect to a file or directory corresponding to
the path is consistent with a specified value representing
a symbolic link, converting the path into a converted path
included in a content of the file or directory if it is judged
that the value recorded in the specified field of the direc-
tory entry is consistent with the specified value repre-
senting the symbolic link, and accessing a file or directory
corresponding to the converted path.
[0013] According to another aspect of the invention,
there is provided an apparatus for accessing a file or
directory using a symbolic link, which is created so as to
keep compatibility with a file system having no symbolic
link identification field, includes a user command input
unit which receives an access command to a certain path
from a user, an attribute reading unit which judges wheth-
er or not a value recorded in a specified field of a directory
entry with respect to a file or directory corresponding to
the path is consistent with a specified value representing
a symbolic link, a path converting unit which converts the
path into a converted path included in a content of the
file or directory if the value recorded in the specified field
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of the directory entry is consistent with the specified value
representing the symbolic link, and a control unit which
accesses a file or directory corresponding to the convert-
ed path.
[0014] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic drawings in
which:

FIG. 1 is a diagram showing the schematic configu-
ration of a FAT file system;
FIG. 2 is a diagram showing the structure of a direc-
tory entry in a FAT file system;
FIG. 3 is a block diagram showing the configuration
of a symbolic link management device according to
an exemplary embodiment of the invention;
FIG. 4 is a diagram showing an example of a sym-
bolic link file;
FIG. 5 is a diagram showing another example of the
symbolic link file;
FIG. 6 is a diagram showing an example where the
content of the directory entry is changed by an at-
tribute recording unit;
FIG. 7 is a flowchart showing a process of creating
a symbolic link file according to an exemplary em-
bodiment of the invention; and
FIG. 8 is a flowchart showing an example of a proc-
ess of accessing a specified file or directory after a
symbolic link file is created, as shown in FIG. 7.

[0015] Aspects of the invention and methods of ac-
complishing the same may be understood more readily
by reference to the following detailed description of ex-
emplary embodiments and the accompanying drawings.
The invention may, however, be embodied in many dif-
ferent forms and should not be construed as being limited
to the exemplary embodiments set forth herein. Rather,
these exemplary embodiments are provided so that this
disclosure will be thorough and complete and will fully
convey the concept of the invention to those skilled in
the art, and the invention will only be defined by the ap-
pended claims. Like reference numerals refer to like el-
ements throughout the specification.
[0016] FIG. 1 is a diagram showing the schematic con-
figuration of a FAT file system 5. The FAT file system 5
includes an MBR (Master Boot Record) region 1, a FAT
region 2, a directory entry region 3, and a data region 4.
The MBR region 1, the FAT region 2, and the directory
entry region 3 are included in an information region of
the FAT file system 5. In the directory entry region 3, a
directory entry is recorded for each directory or file.
[0017] A structure of a known directory entry 50 will be
described with reference to FIG. 2. In FIG. 2, one mark
corresponds to one byte. Therefore, the directory entry
50 may be 32 bytes.
[0018] In a file name field 11, a name and an extension
of the corresponding directory or file are recorded. In the

file name field 11, eleven bytes, that is, eight bytes for
the name and three bytes for the extension, are allocated.
In this case, a short name is used. In order to use a long
name, another field is used, in addition to the 32 bytes.
[0019] In an attribute field 12, an attribute of the cor-
responding directory or file is recorded. The attribute in-
dicates whether or not a file is a document file (ATTR_
ARCHIVE), whether or not a file is a read only file (ATTR_
READ_ONLY), whether or not a file is a system file
(ATTR_SYSTEM), whether or not a file is a hidden file
(ATTR_HIDDEN), whether or not a file is a directory file
(ATTR_DIRECTORY), or whether or not a disk volume
ID exists (ATTR_VOLUME_ID).
[0020] A reserved field 13 is a field reserved by Micro-
soft Windows NT.
[0021] In a tenth field 14, a count of 1/10 second is
recorded. The available value ranges from 0 to 199.
[0022] In a created time field 15, a time at which a
directory or file is created is recorded. In the created time
field, 2 bytes (16 bits) are allocated. Of these, in the 0th
to 4th bits, a count of 2 seconds is recorded, and the
count has an effective value ranging from 0 to 29. A
minute is recorded in the 5th to 10th bits and has an
effective value ranging from 0 to 59. An hour is recorded
in the 11th to 15th bits and has an effective value ranging
from 0 to 23. Accordingly, a total time ranges from 00:
00:00 to 23:59:58.
[0023] In a created date field 16, a date on which a
directory or file is created is recorded. In the created data
field 16, 2 bytes are allocated. A day is recorded in the
0th to 4th bits and has an effective range of 1 to 31. A
month is recorded in the 5th to 8th bits and has an effec-
tive range of 1 to 12. A year is recorded in the 9th to 15th
bits and has an effective range of 0 to 127. When the
year is 0, it means 1980 and, when the year is 127, it
means 2107.
[0024] In a last access time field 17, a time at which
the corresponding directory or file is last accessed (read
or written) is recorded. A time recording method is the
same as that in the created time field 15.
[0025] In a field 18, a high word of a start cluster
number is recorded. The value of the field 18 always
holds "0" in the FAT12 or FAT16.
[0026] In a last modified time field 19, a time at which
the corresponding directory or file is last modified is re-
corded. A time recording method is the same as that in
the created time field 15.
[0027] In a last modified date field 20, a date on which
the corresponding directory or file is last modified is re-
corded. A date recording method is the same as that in
the created date field 16.
[0028] In a file size field 22, a size of the corresponding
file is recorded on the basis of a byte.
[0029] As described above, in the directory entry of the
known FAT file system, there is no field representing
whether or not the corresponding file is a symbolic link
file. However, if a separate attribute or field is added to
the FAT file system, compatibility with the known FAT
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file system may be lost.
[0030] Therefore, in embodiments of the invention, if
one field among the fields shown in FIG. 2 has a pre-
scribed value, it is understood that the field does not rep-
resent the original meaning of the field but indicates
whether or not the corresponding file is a symbolic link
file. To this end, in embodiments of the invention, any
one of the created date, created time, and the size of the
file is used as a reference of the analysis.
[0031] Generally, unlike the last accessed time or last
modified time of the file, the created date/time of the file
is not modified after creation. Even though the created
date/time of the file has an incorrect value, it has little
effect on the corresponding file. Therefore, in the inven-
tion, when the created date/time of the file has a specified
time value, it is judged that the corresponding file is a
symbolic link file.
[0032] The specified time value can be arbitrarily de-
termined but it is desirable to select a value that is unlikely
to appear normally. For example, a file having the created
date and time represented as 1980-01-01 and 00:00:00
can be regarded as a symbolic link file. Of course, the
file can be regarded as a symbolic link file by using one
of the created date and time. However, in order to in-
crease identification accuracy, it is desirable to use both
the created date and time.
[0033] However, the created date/time of a file that is
not indicative of a symbolic link file may have a specified
value in accordance with various causes, such as a sys-
tem error and so on. In order to avoid such a case, a file
size is additionally used to identify a symbolic link file in
the invention. In this exemplary embodiment, if the cre-
ated date/time of a file has a specified time value and a
file size also has a specified value, the corresponding file
is regarded as a symbolic link file.
[0034] The specified value of the file size can be arbi-
trarily determined but it is desirable to use the same value
with respect to all of the symbolic link files, regardless of
actual file sizes of the symbolic link files. For example,
the specified value of the file size can be determined as
a file size (for example, 2064 bytes in case of FAT) when
the symbolic link file has the longest path in the corre-
sponding file system.
[0035] FIG. 3 is a block diagram showing the configu-
ration of a symbolic link management device 100 accord-
ing to an exemplary embodiment of the invention. The
symbolic link management device 100 includes a user
command input unit 110, a control unit 120, a path ana-
lyzer 130, an attribute recording unit 140, a link file cre-
ating unit 150, an attribute reading unit 160, and a path
converting unit 170.
[0036] When a user inputs a symbolic link creation
command or there is a symbolic link created, the user
command input unit 110 receives an access (read or
write) command with respect to a specified file or direc-
tory using the symbolic link.
[0037] The symbolic link creation command includes
a symbolic link path and an absolute path corresponding

to the symbolic link path.
[0038] The path analyzer 130 analyzes the symbolic
link path received from the user and the absolute path
indicated by the symbolic link. The path analyzer 130
also checks whether or not a file or directory correspond-
ing to the analyzed path name exists.
[0039] The link file creating unit 150 creates a symbolic
link file according to the input symbolic link creation com-
mand. For example, a symbolic link file 70 may have a
structure shown in FIG. 4.
[0040] A symbolic link file having a symbolic link path
71 indicated as "/symbolic_link" (a file "symbolic_link"
under a root directory) has a content of "/test/case/orig-
inalpath" which is an absolute path 72 corresponding to
the symbolic link path.
[0041] Meanwhile, as shown in FIG. 5, a symbolic link
file 80 may have an absolute path 82 as a file ("/test/case/
originalpath/test.mp3"). As such, aliasing of an absolute
path can be performed using a symbolic link path, re-
gardless of whether or not the absolute path 82 indicates
a directory or a file.
[0042] The attribute recording unit 140 records an at-
tribute indicating that it is a symbolic link file in a directory
entry of the symbolic link files created by the link file cre-
ating unit 150. FIG. 6 shows a process of recording an
attribute in a directory entry. In a directory entry 10 of a
file that is created by the link file creating unit 150 and
has a file name "symbolic_link", meta data, such as a file
name, attribute, created time/date, or file size, is record-
ed. At this time, the created time/date and the file size
recorded in the directory entry 10 are the same as the
actual created time/date and the file size of the symbolic_
link file.
[0043] In order to identify a symbolic link file, the at-
tribute recording unit 140 changes the created date/time
and the file size from the meta data to predefined values,
respectively. For example, the created date/time is
changed to January 1, 1980, 00:00:00 and the file size
is changed to 2064 bytes. Of course, the symbolic link
file may be identified using one of the created date/time
and the file size or the symbolic link file may be identified
using one of the created date and time. However, for
accurate identification, it is desirable to change both the
created date/time and the file size into the specified val-
ues, as shown in FIG. 6.
[0044] If the user inputs the access (read or write) com-
mand to the specified file or directory, the attribute read-
ing unit 160 checks the directory entry of the file or direc-
tory so as to judge whether or not the corresponding file
or directory is a symbolic link file. At this time, the attribute
reading unit 160 checks whether or not the created date/
time or the file size of the directory entry has a specified
value. If the created date/time or the file size of the di-
rectory entry has the specified value, the attribute reading
unit 160 judges that the file or directory is a symbolic link
file. Otherwise, the attribute reading unit 160 judges that
the file or directory is a general file.
[0045] When the attribute reading unit 160 judges that
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the file or directory is the symbolic link file, the path con-
verting unit 170 converts the symbolic link path into an
absolute path included in the symbolic link file and pro-
vides the converted absolute path to the control unit 120.
[0046] The control unit 120 controls the operations of
other constituent blocks and controls the access to the
file or directory. When the path converting unit 170 pro-
vides the converted absolute path, the control unit 120
accesses (reads or writes) the corresponding file or di-
rectory using the absolute path.
[0047] For example, it is assumed that the symbolic
link file is set as shown FIG. 4. If the user inputs a com-
mand "delete /symbolic_link/hello.txt" (where "delete" is
a file deletion command), the command is converted into
"delete /test/case/originalpath/hello.txt" and provided to
the control unit 120. Then, the control unit 120 deletes a
file "hello.txt" on the corresponding path.
[0048] It is also assumed that the symbolic link file is
set as shown in FIG. 5. If the user inputs a command
"delete /symbolic_link", the command is converted into
"delete /test/case/originalpath/test.mp3" and provided to
the control unit 120. Then, the control unit 120 deletes a
file "test.mp3" on the corresponding path.
[0049] FIG. 7 is a flowchart showing a process of cre-
ating a symbolic link file according to an embodiment of
the invention.
[0050] First, the user command input unit 110 receives
the symbolic link creation command from the user (Step
S11). The symbolic link creation command includes the
symbolic link path and the absolute path corresponding
to the symbolic link path.
[0051] Then, the path analyzer 130 analyzes the ab-
solute path (Step S12) and judges whether or not the
corresponding path exists (Step S13). If the correspond-
ing path does not exist, there is no object to which the
symbolic link should be set. Accordingly, the path analyze
130 displays an error message and then the process
ends.
[0052] If the corresponding path exists (YES at Step
S13), the path analyzer 130 analyzes the symbolic link
path (Step S14). If the corresponding path exists (YES
at Step S15), since there is an existing symbolic link, the
path analyzer 130 displays an error message so as for
the user to set another symbolic link and the process
ends. At Step S15, it is judged that there is no corre-
sponding path, the path analyzer 130 notifies the link file
creating unit 150 to create a symbolic link file.
[0053] Then, the link file creating unit 150 creates a
symbolic link file (Step S16). At this time, actual values
are recorded for the created date/time and the file size
of the directory entry of the created symbolic link file.
[0054] The attribute recording unit 140 changes one
of the created date/time or the file size to a specified
value so as to identify the symbolic link file (Step S 17).
Then, the process of creating a symbolic link file is com-
pleted.
[0055] FIG. 8 is a flowchart showing an example of a
process of accessing a file or directory after a symbolic

link file is created, as shown in FIG. 7.
[0056] First, the user command input unit 110 receives
an access command for a certain path (Step S21). This
path points to a certain file or directory.
[0057] Then, the path analyzer 130 analyzes the ab-
solute path (Step S22) and judges whether or not the
corresponding path exists (Step S23). If the correspond-
ing path does not exist (NO at Step S23), it is judged that
the command is erroneously input. Then, the path ana-
lyzer 130 outputs an error message and then the process
ends.
[0058] If the corresponding path exists (YES at Step
S23), the attribute reading unit 160 checks a directory
entry of a file or directory of the corresponding path. Spe-
cifically, a created date/time field or a file size field in-
cluded in the directory entry is checked. If a specified
value for identifying a symbolic link file is recorded in the
created date/time field and/or the file size field, it is
checked that the file or directory is a symbolic link file
(YES at Step S25). If it is checked that the file or directory
is not a symbolic link file (NO at Step S25), the control
unit 120 accesses the file or directory corresponding to
the path input by the user (Step S30).
[0059] If it is checked that the file or directory is a sym-
bolic link file (YES at Step S25), the control unit 120 reads
the symbolic link file (Step S26) and causes the path
analyzer 130 to analyze the path (absolute path) included
in the symbolic link file (Step S27).
[0060] The path analyzer 130 determines whether or
not the path included in the symbolic link file exists (Step
S28). If the path does not exist (No at Step S28), the path
analyzer 130 outputs an error message to the user, and
then the process ends.
[0061] If the path analyzer 130 judges that the symbolic
link path exists (YES at Step S28), the control unit 120
accesses the file or directory corresponding to the path
analyzed at Step S27 (Step S29).
[0062] The constituent elements of FIG. 3 can be im-
plemented by software components, such as tasks,
classes, subroutines, processes, objects, execution
threads, or programs, that are executed in predetermined
regions of a memory, or hardware components, such as
a field programmable gate array (FPGA) and an applica-
tion specific integrated circuit (ASIC). The constituent el-
ements may be included in a computer readable storage
medium or may be distributed into a plurality of comput-
ers.
[0063] Although aspects of the invention have been
described in connection with the exemplary embodi-
ments of the invention, it will be apparent to those skilled
in the art that various modifications and changes may be
made thereto without departing from the scope and spirit
of the invention. Therefore, it should be understood that
the above exemplary embodiments are not limitative, but
illustrative in all aspects.
[0064] As described above, embodiments of the inven-
tion can support a symbolic link function while keeping
compatibility with the existing file system. Accordingly, it
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is possible to reduce inconvenience of a user caused by
accessing a file or directory through an absolute path.
[0065] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0066] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0067] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0068] The invention is not restricted to the details of
the foregoing embodiment(s).
[0069] The invention extends to any novel one, or any
novel combination, of the features disclosed in this spec-
ification (including any accompanying claims, abstract
and drawings), or to any novel one, or any novel combi-
nation, of the steps of any method or process so dis-
closed.

Claims

1. A method of creating a symbolic link that is compat-
ible with a file system having no symbolic link iden-
tification field, the method comprising:

receiving a symbolic link creation command
(S11) including an absolute path (72) and a sym-
bolic link path (71) from a user;
creating (S16) a symbolic link file for the sym-
bolic link path when the absolute path exists; and
changing (S17) a value of a specified field of a
directory entry of the created symbolic link file
(70) to a specified value representing the sym-
bolic link.

2. The method of claim 1, wherein the directory entry
comprises a field in which a file name (11) is record-
ed, a field in which a file attribute (12) is recorded, a
field in which a created date (16) and time (15) of a
file are recorded, a field in which a last modified date
(20) and time (19) of a file are recorded, and a field
in which a file size (22) is recorded.

3. The method of claim 2, wherein the specified field
comprises the field in which the created date (16)
and time (15) of a file are recorded.

4. The method of claim 3, wherein the specified field
further comprises the field in which the file size (22)
is recorded.

5. The method of claim 4, further comprising recording
a size of the longest path defined by the file system
in the field in which the file size (22) is recorded.

6. A method of accessing a file or directory using a sym-
bolic link, which is created to be compatible with a
file system having no symbolic link identification field,
the method comprising:

receiving (S21) an access command to a path
from a user;
judging (S25) whether or not a value recorded
in a specified field of a directory entry with re-
spect to a file or directory corresponding to the
path is consistent with a specified value repre-
senting a symbolic link;
converting the path into a converted path includ-
ed in a content of the file or directory if it is judged
that the value recorded in the specified field of
the directory entry is consistent with the speci-
fied value representing the symbolic link; and
accessing a file or directory corresponding to
the converted path.

7. The method of claim 6, wherein the directory entry
comprises a field in which a file name (11) is record-
ed, a field in which a file attribute (12) is recorded, a
field in which a created date (16) and time (15) of a
file are recorded, a field in which a last modified date
(20) and time (19) of a file are recorded, and a field
in which a file size (22) is recorded.

8. The method of claim 6 or 7, wherein the specified
field comprises a field in which created date (16) and
time (15) of a file are recorded.

9. The method of claim 8, wherein the specified field
further comprises a field in which a file size (22) is
recorded.

10. The method of any of claims 6-9, wherein, in the field
in which the file size is recorded, a size of the longest
path defined by the file system is recorded.

11. An apparatus for accessing a file or directory using
a symbolic link created to be compatible with a file
system having no symbolic link identification field,
the apparatus comprising:

a user command input unit (110) which receives
an access command to a path from a user;
an attribute reading unit (160) which judges
whether or not a value recorded in a specified
field of a directory entry with respect to a file or
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directory corresponding to the path is consistent
with a specified value representing a symbolic
link;
a path converting unit (170) which converts the
path into a converted path included in a content
of the file or directory if the value recorded in the
specified field of the directory entry is consistent
with the specified value representing the sym-
bolic link; and
a control unit (120) which accesses a file or di-
rectory corresponding to the converted path.

12. The apparatus of claim 11, wherein the directory en-
try comprises a field in which a file name (11) is re-
corded, a field in which a file attribute (12) is record-
ed, a field in which a created date (16) and time (15)
of a file are recorded, a field in which a last modified
date (20) and time (19) of a file are recorded, and a
field in which a file size (22) is recorded.

13. The apparatus of claim 11 or 12, wherein the spec-
ified field comprises a field in which created date (16)
and time of a file (15) are recorded.

14. The apparatus of claim 13, wherein the specified field
further comprises a field in which a file size 22) is
recorded.

15. The apparatus of claim 14, further comprising re-
cording a size of the longest path defined by the file
system in the field in which the file size is recorded.
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