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Figure 2

gical offset range corresponding to the requested data is ascertained. The lo-
gical offset range corresponds to a virtual location of the requested data in a
file system. Range of physical data blocks in which the requested data is
stored is determined based on a mapping table and a file parameter. The map-
ping table includes a mapping between the logical offset range and the re-
quested data. A data block mapping between a snapshot inode, having
metadata associated with partial snapshot, and the range of physical data
blocks is created for obtaining a partial snapshot of the requested data. The
partial snapshot is rendered to the user device in response to the user request.
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PARTIAL SNAPSHOT CREATION
BACKGROUND

100011 Increasing use of data processing and data generation in
enterprises produces ever-increasing amounts of information which are
stored for short, medium, or iong periads. The information is typically stored
for re-use by the organization. To maintain such information, such as data
logs and files, enterprises generally implement data management and file
storage systems for managing such information. Such systems further
facilitate in sharing the slored information between various applications
hosted, or used by the enterprise and is users. Generally, the stored
information is shared such that an original copy of the information i3 not
affected. For example, upon receiving a request for accessing cerlain data
from a user, the systems may share a copy of the data instead of sharing
original documents containing the data in order o prevent any modification by

the user.
Brier DESCRIPTION OF FIGURES

100021 The detziled description is described with reference to the
accompanying figures. In the figures, the left-most digit(s) of a reference
number identifies the figure in which the reference number first appears. The
same numbers are used throughout the figures to reference like features and
components. Systems and/or methods, in accordance with examples of the
present subject matter are now described, by way of example, and with
reference to the accompanying figures, in which:

10003] Fig. 1(a) Hlustrates a block diagram of an example system for
partial snapshot creation, in accordance with an example of the praesent

subject matter,
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10004} Fig. (b} lllustrates various example componanis of the example
system for partial snapshot creation, in accordance with an example of the
present subject matter.

10005] Fig. 2 illustrates an example method for partial snapshot

creation, in accordance with an example of the present subject matter.

10006] Fig. 3 illustrates another example method for partial snapshot

craation, in accordance with an example of the present subject matier.

100071 Fig. 4 Hliustrates an example network environment implementing
a non-transitory computer readable medium for partial snapshot creation,

according o an example of the present subject matter.
DETAILED DESCRIPTION

10008] Systems and methods for partial snapshot creation are
described herein. The methods can be implemented in various systems, such
as computing devices connected through various networks. Although the
description herein is with reference o systems used for partial snapshot
creation for multi-user file sharing, the methods and described fechniques
may be implemented in other systems, albeit with a few variations.

10009] Typically, data is stored in a storage device through a file
systern. A file system may be understood as an abstraction for organizing and
storing data on the storage device. The file system may aiso facilitate in
controliing how the data is slored and retrieved from the storage device. A
storage device includes many data storage units known as “blocks”. When a
fle is stored in the storage device, the file data is written and stored over
multiple blocks. Therefore, each file is usually considered to be associated
with a list of blocks storing the file data. A list of the blocks associated with

the file is mainiained and stored in an index node {inode) associated with the
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file. The inode includes metadata associated with the file. The metadata may
inciude, inode number, attributes, number of blocks, file size, file type, block
map information, and the like. The inode does not store the file data.

10010] While storing, the file data in each file is allocated virtual
addresses, also known as ingical offsels that correspond o a virtual location
of the data in a file system. For instance, considering a file {0 be a siream of
bytes, a first byte of the stream will have a logical offset zero, a second byte
will have a logical offset two, a third byte will have a logical offset three, and
so on till the n® byte that will have 3 logical offset n.

10011] When the data i3 asccessed by different applications, for
example, by analytical and data presentation applications, a copy of the file
containing the dala accessed is created and written to new blocks, in addition
to the blocks which may be retaining the actual data. For instance, depending
on one or more gueries reguesting access to data, or portion thereof, data
stored in the files may be processed and subsequently rendered on a user
device in muilliple formats based on a query executed on the data by the
analytics or data presentation applications. To this end, portion of the data
may be copies and stored in other blocks, and processed. Upon processing,
the output data may be provided o the reguesting user in a different form or
format. However, it should be noted that as a result of the processing initiated
by the executing queries, the original data is not updated. However, these
applications typically create new files by fully copying data based on the
nresentation changes needed in the layout. Such a process of creating new
file and writing the file 1o new blocks may result in unwanted duplication of
data, leading {o wastage of siorage space. This, in turn may result in increase

in storage costs as the enterprise may need o deploy additional slorage
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devices for the files. Creation of the new file and writing the new file to the

new blocks may further increase processing time of the applications.

10012] The present subject matter, describes a system and a method
for partial snapshot creation. The system and the method facilitate in creating
a partigl snapshot for rendering data o a user in response {0 a user request
received from the user. The user request may be, for example, a query, such
as a search query and an analytical query. Based on the user request,
relevant requested data may be identified from a storage device associated
with the system for creating the partial snapshot. The partial snapshot
creation facilifates in rendering the requested data without creating & new
data file having a copy of the reguested dals, thus preventing data
guplication, in turn providing memaory space utilization.

10013] in accordance to an example of the present subject matter,
upon receiving the user request, requested data, ie., data that has o be
provided to the user device in response to the user request 8 identified.
Subsequently, a file having the requested data is identified from amongst a
plurality of files stored in the storage device. In one example, the file may be
stored in a plurality of physical data blocks of the storage device of the
system. Once the file has been ideniified, the file and file data may be
obtained and copied to a main memory, for example, random access memaory
of the system. The file may be subsequently analyzed to ascertain a logical
offsel range corresponding o the reguested data. The logical offset range
corresponds to a virtual location of the requested data in a file system. As
previously described, a file system is used for organizing data on the storage
device.

10014] Further, from among the plurality of physical dala blocks in
which the file data of the file is siored, a range of physical data blocks in
which the requested data is stored, is determined. In one example, the range
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of physical data blocks is determined based on a mapping table and a file
narameter. Examples of the file parameter include, but are not limited o, a file
inode and a file name corresponding to the file in which the requested data is
stored. The mapping table includes a mapping between the logical offsat
range and the requested data. Upon determining the range of physical data
blocks in which the requested data is slored, a data block mapping belween a
snapshot inode and the range of physical data blocks is created for obtaining
a partial snapshot of the requested data. The snapshot inode includes
metadata associated with the partial snapshot. Subseguently, the partial
snapshot of the requested daia is generated based on the snapshot inode
and the data block mapping. As will be undersiond, the partial snapshot
includes the requested data. The partial snapshot is subseguently rendered
to the user device in response to the user request.

10015] The present subject matter thus facilitates in creating partial
snapshots for providing requested data o a user device. As will be
understood based on the above description, the partial snapshot is created
such that the snapshot inode is linked to the existing physical data blocks
having the requesied data. Linking the snapshot inode o the existing physical
data blocks instead of copying the requested data to new physical data
biocks facilitates in avoiding data duplication. Avoiding data duplication
further facilitates in memory space utilization as memory space wastage due
to the data duplication is avoided. Linking new inode, 1.e., the snapshot inode
o the existing physical data blocks instead of copying the requested data to
new physical data blocks and then linking the snapshot inode o the new
nhysical data blocks reduces processing time of the applications. The
applications can now perform analylical and search functionalities faster as
compared o known technologies. Further, the subject matlter facilitates in

creation of dynamic partial snapshots as the partial snapshots are created
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based on the user request. Since the partial snapshols are created based on
the user request, a different snapshot may be created in response o each

LSer regquest.

160186] The sbove systems and methods are further described in
conjunction with Fig. 1 to Fig. 4. It should be noted that the description and
figures merely fllustrate the principles of the present subject matter. It will thus
be appreciated thatl various arrangements that embady the principles of the
present subject matter, although not explicitly described or shown hergin, can
be devised from the description and are included within s scope.
Furthermore, all examples recited herein are for pedagogical purposes o aid
the reader in undersianding the principles of the present subject matter.
Moreover, all statements herein reciting principles, aspects, and examples of
the present subjact matter, as well as specific examples thereof, are intended
o encompass equivalents thereof.

10017} Fig. 1(a) Hllustrates a block diagram of an example system 102
for partial snapshot creation, in accordance with an example of the present
subject matter. The system 102 may be implemented in, for exampile, deskiop
computers, mulliprocessor systems, personal digital assistants {(PDAs),
laptops, network computers, cloud servers, minicomputers, mainframe
computers, hand-held devices, such as tablets. The system 102 may also be

hosting a plurality of applications.

10018] The systern 102 may include, for example, processor(s) 104, a
mapping module 106 communicatively coupled 1o the processor 104, and a

partial snapshot module 108 communicatively coupled o the processor 104,

10019] The processor{s) 104 wmay include microprocessors,
microcomputers,  microconiroliers,  digital  signal  processors,  central

processing units, state machines, logic circuitries, andfor any other devices
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that manipulate signais and data based on computer-readable instructions.
Further, functions of the various elements shown in the figures, including any
functional blocks labeled as "processor{s)’, may be provided through the use
of dedicated hardware as well as hardware capable of executing computer-

readable instructions.

100207 in operation, upon receiving a user request from a user, through
a user device of the user, the user request is processed by the system 102,
The user request may be processed to determing a file having requested data
that has to be shared with the user device in response to the user request.
The file may be identified from amongst a plurality of files stored in a storage
device (nol shown in the figure} associated with the system 100, The
mapping module 106 subsequently ascertains a logical offset range
corresponding [0 the reguested data thal has o be shared with the user
device in response to the user request. The logical offset range corresponds
to a virtual location of the requested data in a file system used for organizing

information on the storage device.

10021} The partial snapshot module 108 may subsequently use the
logical offset range {o determing a range of physical data blocks, from among
a plurality of physical data blocks, in which the requested data is stored. The
plurality of physical data blocks are the physical data blocks in which file data
of the file is siored. In one example, the partial snapshot module 108 may
determine the range of physical data blocks based on a mapping table and a
file parameter. The mapping table, in one example, includes a mapping
between the logical offset range and the requested data. Examples of the file
parameter include, but are not limited to, as a file inode and a file name
corresponding o the file in which the requesied dala is stored.

10022] Further, the partial snapshot module 108 may create a data
block mapping between a snapshot inode and the range of physical data
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biocks for obtaining a partial snapshot of the requested data. The snapshot
inode includes meladata associaled with the partial snapshol. The partial
snapshot of the requested data thus created may be rendered o the user

device.

10023] Fig. 1{b} dlustrates various example components of the system
102, in accordance with an example of the present subject matter. The
system 102 includes the processor(s} 104, interface(s) 110, memory 112,
modules 114, and data 116. The interfaces 110 may include a variety of
commercially available interfaces, for example, interfaces for peripheral
device(s}), such as data input oulput devices, referred o as YO devices,
interface cards, storage devices, and natwork devices.

10024] The memory 112 may be communicalively coupled to the
processor 102 and may include any non-transitory  computer-readable
medium known in the art including, for example, volatile memory, such as
static random access memory (SRAM) and dynamic random access memory
{DRAM), and/or non-volatile memory, such as read only memory (ROM),
erasable programmable ROM, flash memories, hard disks, optical disks, and
magnetic tapes. in one example, the memory 112 may include a storage
device 118 and main memory 120. The storage device 118, such as hard
disks and magnetic tapes may be used Tor sioring content, such as files in the
systemn 102. The main memaory 120, such as RAM may be used for temporary
storage of content for processing by the system 102

10025] The modules 114, amongst other things, ihclude routines,
programs, objects, components, and data structures, which perform particular
tasks or implement particular abstract data types. The modules 114 may also
be implemented as, signal processor(s), stale machine(s), logic circuitries,
and/or any other device or component that manipulate signals based on
operational instructions. Further, the modules 114 can be implemented by
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hardware, by computer-readable instructions executed by a processing unit,
or by a combination thereof.,

10026] The modules 114 may include an interaction module 122, an
analysis module 124, the mapping module 106, the partial snapshot module
108, and other module(s) 126. The other modules 126 may include programs
or coded instructions that suppiement applications and funclions, for
example, programs in an operaling system of the system 102, Further, the
data 1168 may include file(s) 128, analysis data 130, mapping data 132,
snapshot data 134, and other data 136.

10027] As previously described, the system 102 facililates in providing
partial snapshots of data to a user device in response {0 a user reguest
received from the user device. The user request may be a query by a user
intending o search for certain data. For instance, a user working on an
anaivtical or research related project may wish to search for certain data,
from among the vast data stored in the memory 114. The user in such a case
may provide the user request o the system 102. For example, a user
intending to analyze literacy rate of countries having names starting with the
aiphabet s’ may send a user reguest o the systemn 102 for providing data

related o the literacy rate of such countries.

10028} In one example, the user request is received by the interaction
module 122, The interaction module 122 may save the user request in the
analysis data 130. The user request is subsequently analyzed by the analysis
module 124, The analysis module 124 may analyze the user request o
determine requested data, Le., the data that has o be shared with the user
device. Upon determining the reguested data that has to be shared, the
analysis module 124 may perform a search to identify a file having the
requested data. In one example, the file may be stored in a plurality of
physical data blocks of the storage device 118, For instance, in the above
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described example of the analysis of the lileracy rate, the analysis module
124 may anaiyze the user request o ascertain that user reguest is for
requested dsta related to literacy rate of the countries having names starting
with the alphabel 's’. The analysis module 124 may thus perform a search for
identifying the file, from among the files 128, having requested data about the

literacy rate of the countries across the world.

100291 Upon identifying the file having the requested data, the analysis
module 124 obtains the file for further analysis. In one example, the analysis
module 124 copies the file and its file data into the main memory 120 from the
storage device 118, In one example, the entire file maybe copied at once in
the main memory 120. In ancther example, in case of large file size, parts of
the file may be copied sequentially. The file may be subsequently analyzed
by the mapping module 106 1o determine the logical offsel, L.e., the virtual
location of the requested data in the file. As will be understood, the file will
include the literacy rate for almost all the countries with the literacy rate being
arranged, for example, in an alphabetical order of the names of the countries.
The virtual location of the reguested data in such a case may be the place in
the file where the countries with their name starting from the aiphabet 's’ are
Histed.

10030] The mapping module 108 in such a case may subsequently
ascertain the logical offsel range based on the virtual location of the
requested data. For instance, considering the file having the requested data
to be a stream of bytes and the requested data is stored at the virtual
locations 25-60 bytes. The requested data in such a case will have a logical
offset range of 25-60. The mapping module 106 may further generate the
mapping table based on the logical offset range of the requested data. In one
example, the mapping table may include & beginning position of the logical

offset range and a bit length corresponding fo the logical offset range. The
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beginning position of the logical offset range may be the virtual location at
which the requested data begins, for instance, the offset 25 in the above
example. The bit length of the logical offset range may be difference between
the beginning position and a last position of the logical offset range, for
instance, bit length will be 35 in the above example. The mapping module
106 may subseguently save the mapping {able in the mapping data 132. The
mapping module 132 may further save the file parameter in the mapping
module 132.

10031} In one example, the partial snapshot module 108 may obtain
the mapping table and the file parameter from the mapping data 132 o
determing the range of physical data blocks of the storage device 118 in
which the requesied data is stored. As previously described, the range of
physical dala blocks is determined from among the plurality of physical data
blocks in which the file is stored in the storage device 118. For instance, if the
storage device includes physical data blocks numberad one to ten lakhs, the
file may be stored in the plurality of physical data blocks numbered from, say,
100 to 150, Further, the range of physical data blocks having the requested
data that has o be shared with the user may be numbered, say, 130 to 135.
The partial snapshot module 108 may thus determine physical data blocks
130 o 135 as the range of physical dala blocks corresponding o the

requested dats that has to be shared.

10032] Subseguently, the partial snapshot module 108 may create a
snapshot inocde for oblaining the partial snapshot of the reguested data. The
snapshot inode includes metiadata about the partial snapshot being created
for the requested data. The metadata may include inode number, altributes,
number of blocks, file size, file type, and the like. The partial snapshot module
108 may then create a data block mapping between the snapshot inode and

the physical data blocks. The data block mapping may define a linking
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between the snapshot inode and the physical data blocks. The partial
snapshot module 108 may subsequently generate the partial snapshot based
on the snapshot inode and the data block mapping for being rendered to the
user device. Further, the partial snapshot module 108 may save the partial
snapshot in the snapshot data 134. Although the present subject matter has
been described in the context of physical disk blocks, the present subject may
be implemented for file systems which allocate data storage in terms of disk
extents, Le., a set of contiguous physical disk blocks,

10033] in one example, the interaction module 122 renders the partial
snapshot to the user device as a response o the user request received from
the user device. For instance, in the above described example of the user
request for obtaining the literacy rate of the countries having names starting
with the alphabet ‘', the partial snapshot module 108 may generate a partial
snapshot for literacy rate of the countries having names starting with the
aiphabet ‘s’ In said example, the snapshot inode may refer to the physical
data blocks storing the requesied data about lileracy rate of the countries
having names starting with the alphabet 's’. The interaction module 122 may
subsequently render the partial snapshot of the literacy rates to the user
device. Further, since the partial snapshots are created based on the user
request, a different snapshol may be created in response o each user
request. The partial snapshot module 108 may thus facilitale in providing

dynamic partial snapshots.

10034] Figs. ¢ and 3 illustrate example methods 200 and 300,
respectively, Tor partial snapshot creation, according to an implementation of
the present subject matter. The order in which the methods are described is
not intended 1o be construed as a limitation, and any number of the described
method blocks may be combined in any order fo implement the

aforementioned methods, or an aliermative method. Furthermore, the
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methods 200 and 300 may be implemented by processing resource or
computing device{s) through any suitable hardware, non-transitory machine

readable instructions, or combination theraof,

10035] it may also be undersiood that the methods 208 and 300 may
be performed by programmed computing devices, such as the system 102 as
depicted in Figs. 1A and 1B. Furthermore, the methods 200 and 300 may be
executed based on instructions stored in a non-transitory computer readable
medium, as will be readily undersiood. The non-transitory computer readable
medium may include, for example, digital memories, magnetic siorage media,
such as one or more magnetic disks and magnetic tapes, hard drives, or
optically readable digital data storage media.

10036] Further, the methods 200 and 300 are described below with
reference o the system 102 as described above, other suitable systems for
the execution of these methods can be utilized. Additionally, implementation
of these methods is not limited to such examples.

100371 Referring to Fig. 2, at block 202, & file having reguested data ior
providing to a user device is identified. In one example, the file is identified for
providing requested data in response {0 a user request received from the
user device. Further, the file is slored in a plurality of physical data blocks of a
storage device associated with a computing system, for example, the sysiem
102, In one example, upon receiving the user request, analysis module, such
as the analysis module 124 of the system 102 analyzes the user reguest to
determine the requested data has 0 be sharad. The file having the requested

data is subsequently searched from the slorage device.

10038] At block 204, a logical ofiset range corresponding o the
requested data is ascertained. In one example, the system 102 may analyze
the file to ascertain the logical offset range corresponding to the requested

SUBSTITUTE SHEET (RULE 26)



WO 2016/010570 PCT/US2014/060284

HY

15

14

data. The logical offset range coresponds o a virtual location of the
requested data in a file system that is used for organizing information on the
storage device of the system 102.

10039] Al block 206, a range of physical data blocks in which the
requested data is stored is determined, from among the plurality of physical
data blocks. in one example, the range of physical data blocks is determined
hased on a mapping table and a file parameter, such as a file inode and a file
name of the file having the reguested data that has o be shared. The
mapping table includes a mapping between the logical offset range and the
requested data. In one exampile, the system 102 may analyze the logical
offset range and the file parameter to determine the range of physical blocks

of a siorage device of the sysiem 102 in which the requested data is stored.

10040] Al block 208, a data block mapping between a snapshot inode
and the range of physical data blocks is created for oblaining a partial
snapshot of the requested data. In one example, the snapshot inode includes
metadata associated with the partial snapshot. The snapshot inode is created
hased on the determining of the range of physical data blocks.

10041} Al block 210, the partial snapshot is renderad o the user device
in response to the user reguest. In one example, once the data block
mapping between the snapshot inode and the range of physical data blocks is
created, the partisl snapshot is created by the system 102,

10042] Referring to Fig. 3, at block 302, 2 file having requested data
that has to be shared with a user device is identified. In one example, the file
is identified for providing requested data in response 1o a8 user reguest
received from the user device. Further, the file is stored in a plurality of
physical data blocks of a storage device associated with a computing system,

for example, the system 102, In one example, upon receiving the user
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request, the system 102 analyzes the user request io delerming the
requested data has o be shared. The file having the requested data is
subsequently searched from the storage device,

10043] At block 304, the file and its fila data are copied into 8 main
memory. In one example, the file is obtained from the storage device of the
systern, say, the system 102 and copied into the main memory. Main memory
may be, for example, a RAM of the system 102. Further, in one example, the
file maybe cogied entirely at once. In ancther example, parts of the file may
be copied sequentially instead of copying the entire file al a2 once.

10044] At block 308, the file and its file dala are analyzed to asceriain a
logical offset range corresponding o the requested data. in one example, the
systemm 102 may analyze ithe file 1o asceriain the logical offset range
corresponding o the requested data. The logical offset range corresponds o
a virtual location of the requested data in a file system that is used for
organizing information on the storage device of the system 102,

10045] At block 308, a range of physical data blocks in which the
requested data is stored is determined. In one example, the range of physical
data blocks ig determined based on a mapping table and a file parameter,
such as a file inode and a file name of the file having the requested data that
has 10 be shared. The mapping table includes a mapping between the logical
offset range and the requested data. In one example, the system 102 may
analyze the logical offset range and the file parameter to determine the range
of physical blocks of the storage device of the gystem 102 in which the

requested data is siored.

10046} At block 310, a2 snapshot inode referring io the physical data
blocks is created. In one exampie, the snapshot inode is created based on
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the determining of the range of physical data blocks. For example, the system

102 creates the snapshot inode based on the physical data blocks.

100471 Al block 312, a data block mapping is created. In one exampie,
the data block mapping is created between the snapshot inode and the
physical data blocks. The data block mapping links the snapshot inode to the

physical data blocks for further processing.

10048] At block 314, a partial snapshot of the requested data is
generated based on the snapshot inode and the data block mapping. In one
exarmple, the systermn 102 generates the partial snapshot for being rendered to

user device in response [0 the user request.

10049] FI. 4 illusirates a system environment 400 for partial snapshot
craation, according to an example of the present disclosure. The system
environment 400 may comprise at least a portion of a public networking
environment or a private networking environment, or a combination thereof. In
ong implementation, the system environment 400 includes a processing
resource 402 communicatively coupled to a compuler readable medium 404

through a communication link 406.

10050] For example, the processing resource 402 can include one or
more processors of a computing device for partial snapshot creation. The
computer readable medium 404 can be, for example, an internal memory
device of the computing device or an external memory device. In one
implementation, the communication link 406 may be a direct communication
link, such as any memory readfwrite interface. in ancther implementation, the
communication link 408 may be an indirect communication link, such 88 a
network interface. In such a case, the processing resource 402 can access

the computer readable medium 404 through a network 408. The network 408
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may be a single network or a combination of multiple networks and may use a

variety of different communication protocols.

10051) The processing resource 402 and the computer readable
medium 404 may also be coupled to requasted data sources 410 through the
communication link 406, andior fo communication devices 412 over the
network 408. The coupling with the reguested data sources 410 enables in
receiving the requested data in an offline environment, and the coupling with
the communication devices 412 enables in receiving the reguested data in an

anline environment.

10052] in one implementation, the compuler readable medium 404
includes a set of computer readable instructions, implementing a mapping
maodule 414 and a partial snapshot module 416. The set of computer
readable instructions can be accessed by the processing resource 402
through the communication link 406 and subsequently executed 10 process
requested data communicated with the requested data sources 410 in order
to facilitate partial snapshot ¢reation. When execuled by processing resource
402, the instructions of mapping module 414 may perform the functionalities
described above in relalion {o mapping module 108, When executed by
processing resource 402, the instructions of partial snapshot module 416 may
perform the functionalities described above in relation o partial snapshot
madule 108.

100331 For example, in response 1o a user request for accessing
requested data, the mapping module 414 may identity logical offset range
corresponding o the requested data in a file having the requested data.
initially, an analysis module {not shown in the figure) may ansalyze the user
request o determine the requested data that has to be shared with the user
device. The analysis module may subsequently perform a search to identily
the file having the requested data. In one example, the file is stored in a
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plurality of physical data blocks of a storage device associated with the

communication devices 412.

10054] The mapping module 414 may subsequently analyze the file
and iis file data to determine logical offset range corresponding to the
requested data. The logical ofiset range corresponds to g virtual location of
the requested data in g file systermn. The mapping module 414 further creates
a mapping table having a mapping between the logical offsel range and the
requested data. The mapping table may be further used by the partial
snapshot module 416 o delermine a range of physical data blocks of the
storage device in which requested data, that has to be shared with the user
device, is slored. In one example, the partial snapshot module 418 may
determine the range of physical data blocks based on the mapping table and
a file parameter, such as a file inode and a file name of the file having the
requested data.

10055] The partial snapshot module 416 may further create a snapshot
inode referring to the physical data biocks. Further, the partial snapshot
module 416 may create a data block mapping between the snapshot inode
and the physical data blocks. The partial snapshol module 416 may
subsequently generate a partial snapshot for the requested data based on the
snapshot inode and the date block mapping for being rendered to the user
device. As previously described, creating the partial snapshot facilitates
avoiding creation of a copy of the requested data.

10056] Although examples for the present disclosure have been
described in language specific to structural festures and/or methods, it should
stood that the appended claims are not necessarily limited {o the specific
features or methods described. Rather, the specific features and methods are

disclosed and explained as examples of the present disclosure.,
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WWe claim:

1. A method comprising:

identifying a file having requested data for providing to a user device in
response o a user request received from the user device, wherein the file is
stored in a plurality of physical data blocks of a storage device;

asceriaining a logical offsel range corresponding to the reguested
data, wherein the logical offset range corresponds {0 a virtual location of the
requested datz in a file system;

determining a range of physical data blocks, from among the plurality
of physical data blocks, in which the requested data is stored, based on a
mapping tabie and a file parameter, wherein the mapping table includes a
mapping between the iogical offsel range and the requested data;

creating 2 data block mapping between a snapshot inode and the
range of physical data blocks, for obtaining a partial snapshot of the
requested data, wherein the snapshot inode includes metadata associated
with the partial snapshot; and

rendering the partial snapshot to the user device in response o the

user request.

2. The method of ¢laim 1, wherein the identifying further comprises:
analyzing the user request to determine the reguested datla that has {o
be shared with the user device; and
performing & search o identify, from among a pluralty of files in a
storage device, the file having the requested data.

3. The method of claim 1, wherein the ascertaining further comprises:

copying, into a main memory, the file and file data from the storage

device; and
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analyzing the file and the file data to ascertain the logical offset range.

4, The method of claim 1, further comprising generating the mapping
table based on the ascertaining, wherein the mapping table includes a
beginning position of the logical offsel range and bit length corresponding {o

the logical offset range.

3. The method of claim 1, wherein the creating further comprising
generating the partial snapshot based on the snapshot inode and the data

block mapping.

6. The method of claim 1, the creating the data block mapping further
comprising creating the snapshot inode based on the determining. .

7 A system comprising:

a processor;
a mapping module coupled {0 the processor o

ascertain a logical offset range corresponding to requested data
that has 1o be shared with a user device in response 10 g user request
received from the user device, wherein the logical offset range
corresponds to a virtual location of the requested data in a file system;
and
a partial snapshot moduie coupled o the processor to:

determine a renge of physical data blocks, from among 2
plurality of physicai data blocks, in which the requested data is stored
based on a mapping table and a file parameter, wherein the mapping
fable includes a mapping between the logical offsel range and the

requested data; and
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create a data block mapping betweean a snapshot inode and the
range of physical data blocks to obtain a partial snapshot of the
requested data for being rendered o the user device, wherein the
snapshot inode  includes metadata associated with the partial

snapshot.

8. The system as claimed in claim 7, further comprising an analysis
module coupled o the processor to:

analyze the user request to determine the requested data that has to
be shared with the user device; and

parform a search o identify a file having the requested data, wherein
the file is stored in the plurality of physical data blocks of a storage device
associated with the system.

g. The system as claimed in claim 8, wherein the analysis module further
is to copy, into a main memory of the system, the file and file data from the

storage device.

10.  The system as claimed in claim 9, wherein the mapping module further
is fo:
analyze the file and file data {o ascertain the logical offset range; and
generate the mapping table based on the logical offset range, wherein
the mapping table includes a beginning position of the logical offset range

and bit length corresponding to the logical offset range.

1. The system as claimed in claim 7, wherein the partial snapshot module

further is to:
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generate the partial snapshot based on the snapshot inode and the

data block mapping for being rendered to the user device.

12. A non-transitory computer readable medium having a set of compuler
readable instructions that, when executed, cause a processor {o:

determine, based on a mapping table and a file parameter, a range of
nhysical datg blocks of a storage device in which requested data, that has to
be shared with a user device, is stored, wherein the mapping able includes a
mapping belween a logical offset range and the reguested data, and wherein
the logical offset range corresponds to a virtual location of the requested data
in a file system;

create a snapshot inode referring o the physical data blocks, based on
the determining;

create a data block mapping between the snapshot inode and the
physical data blocks; and

generate a partial snapshot based on the snapshot inode and the data

block mapping for being rendered (o the user device.

13.  The non-transitory computer readable medium of claim 12, whergin the
computer readable instructions, when executad, further cause the processor
to:

receive a user request from the user devics;

analyze the user request to determine the requested data that has to
be shared with the user device,; and

perform a search to identify a file having the requested data, wherein

the file is stored in a plurality of physical data blocks of the storage device.
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4. The non-transitory computer readable medium of claim 13, whereain the
computer readable instructions, when executad, further cause the processor
to:

copy, into a main memory of the system, the file and file dala from the
storage device; and

analyze the file and the file data o asceriain the logical offset range

corresponding to the requested data.

15.  The non-transitory computer readable medium of claim 12, wherein the
computer readable instructions, when executed, further cause the processor
to generate the mapping table based on the logical offset range, wherein the
mapping table includes a beginning position of the logical offset range and bit

length corresponding to the logical offset range.
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IDENTIFYING A FILE HAVING REQUESTED DATA FOR PROVIDING TO A USER 202
DEVICE iN RESPONSE TO A USER REQUEST RECEIVED FROM THE USER
DEVICE, WHERE THE FILE 18 STORED IN A PLURALITY OF PHysICAL DATA
BLOCKS OF A STORAGE DEVICE

i

204
ASCERTAINING A LOGICAL OFFSET RANGE CORRESPONDING TO THE DATA,
VWHEREIN THE LosicAaL OFFSET RANGE CORRESPONDS TO A VIRTUAL
LOCATION OF THE DATA IN A FILE SYSTEM
4 ™
DETERMINING A RANGE OF PHYSICAL DATA BLOCKS, FROM AMONG THE 206

PLURALITY OF PHYSICAL DATA BLOCKS, IN WHICH THE REQUESTED DATA IS

STORED BASED ON A MAPPING TABLE AND A FILE PARAMETER, WHERE THE
MAPPING TABLE INCLUDES A MAPPING BETWEEN THE LOGICAL OFFSET

\ RANGE AND THE REQUESTED DATA y

i

q A

208
CREATING A DaATA BLOCK MAPPING BETWEEN A SNAPSHOT INODE AND THE /....
RANGE OF PHysiCAL DATA BLOCKS, FOR OBTAINING A PARTIAL SNAPSHOT
OF THE REQUESTED DATA

i

210
RENDERING THE PARTIAL SNAPSHOT TO THE USER DEVICE IN RESPONSE 1O /"
THE USER REQUEST
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[ IDENTIFYING A FILE HAVING REQUESTED DATA FOR PROVIDING TO A USER 302

DEVICE IN RESPONSE TO A USER REQUEST RECEIVED FROM THE USER DEVICE,
WHERE THE FILE 1S STORED IN A PLURALITY OF PHYSICAL DATA BLOCKS OF A
STORAGE DEVICE

é

304
[COPYENG INTO Main MEMORY, THE FILE AND TS CONTENT FROM THE STORAGE
DeEvice

i

306
AMALYZING THE FILE AND FILE DATA TO ASCERTAIN A LOGICAL OFFSET RANGE
CORRESPONDING TO THE ReEQuESTED DaTa

:

{DETER?\: INING A RANGE OF PHYSICAL DATA BLOCKS, IN WHICH THE REQUESTED |

208

DATA IS STORED BASED ON A MAPPING TABLE AND A FILE PARAMETER, WHERE

THE MAPPING TABLE INCLUDES A MAPPING BETWEEN THE LOGICAL OFFSET |
RANGE AND THE REQUESTED DIATA

:

310
CREATING A SNAPSHOT INODE REFERRING TO THE RaNGE PHysicaL DATA
BLOCKS, BASED ON THE DETERMINING

;

312
[CREAT!NG A DATA BLOCK MAPPING BETWEEN THE SNAPSHOT INODE AND THE

RANGE OF PHYSICAL DATA BLOCKS

;

{GENERATING A PARTIAL SNAPSHOT FOR THE REQUESTED DATA BASED ON THE
SNAPSHOT INCODE AND THE DATA BLOCK MAPPING FOR BEING RENDERED TO
THE UsER DEVICE

314
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