
LOCAL STORAGE LINKED TO NETWORKED STORAGE SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to, and the benefit of, U.S. Application 

entitled, "LOCAL STORAGE LINKED TO NETWORKED STORAGE SYSTEM," 

having Application No. 13/074,325, filed March 29, 2011, which is incorporated 

herein by reference in its entirety. 

BACKGROUND 

[0002] Users may wish to store data with networked storage systems that 

provide storage guarantees to ensure that data is safe from fires and other hazards. 

Unfortunately, it can be difficult for some users to interact with networked storage 

systems due to lack of computing skills and other problems. 

SUMMARY OF INVENTION 

[0002a] According to a first aspect of the present invention, there is provided a 

non-transitory computer-readable medium embodying a program stored thereon 

that, when executed by a computing device, directs the computing device to: 

override at least one setting in the computing device to promote a perception that a 

portable memory device coupled to the computing device provides for a local 

storage of a plurality of files, wherein the plurality of files are stored in a networked 

storage system that is accessible to the computing device through a network; initiate 

storage of a subset of the plurality of files in the portable memory device, the files in 

the subset comprising a plurality of most recently accessed ones of the plurality of 

files, and the files in the subset further comprising an earliest saved one of the files; 
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delete the earliest saved one of the files in response to determining that there is an 

insufficient space in the portable memory device; determine whether the network is 

available to send a respective one of the files to the networked storage system when 

a write request is obtained for the respective one of the files from a requesting 

process; send the respective one of the files to the networked storage system when 

the network is available; initiate storage of the respective one of the files in the 

portable memory device when the network is unavailable; and flag the respective 

one of the files stored in the portable memory device to be sent to the networked 

storage system when the network becomes available. 

[0002b] According to a second aspect of the present invention, there is provided a 

system comprising: a portable memory device configured to couple to a computing 

device; a storage management application stored in the portable memory device, the 

storage management application being executable by a processor circuit, the 

storage management application being configured to at least: provide for an actual 

file storage in a networked storage system that is accessible to the computing device 

through a network; simulate a local file storage within the computing device using 

the portable memory device; send a plurality of files to the networked storage 

system for storage in the networked storage system, the networked storage system 

being remote to the computing device; cache a subset of the files on the portable 

memory device, the portable memory device acting as intermediate storage for the 

subset, and the files in the subset comprising a plurality of most recently accessed 

ones of the files; and maintain a local file directory in the portable memory device, 

the local file directory listing the plurality of files stored in the networked storage 

system in association with an account linked to the portable memory device. 
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[0002c] According to a third aspect of the present invention, there is provided a 

computer-implemented method comprising: establishing a data communications link 

between a portable memory device and a computing system; executing an 

application in the computing system that overrides at least one setting in an 

operating system executed in the computing system, wherein overriding the at least 

one setting causes the operating system to simulate a local storage of a plurality of 

files in the portable memory device while, at the same time, providing for an actual 

remote storage of the plurality of files in a networked storage system that is 

accessible to the computing system through a network; and using the portable 

memory device for intermediate storage of a subset of the files stored in the 

networked storage system, the files in the subset comprising a plurality of most 

recently accessed ones of the files. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] Many aspects of the present disclosure can be better understood with 

reference to the following drawings. The components in the drawings are not 

necessarily to scale, emphasis instead being placed upon clearly illustrating the 

principles of the disclosure. Moreover, in the drawings, like reference numerals 

designate corresponding parts throughout the several views. 

[0004] FIG. 1 is a drawing of a networked environment according to various 

embodiments of the present disclosure. 

[0005] FIG. 2 is a drawing of one example of a portable memory device that is 

pluggable into a client device in the networked environment of FIG. 1 according to 

various embodiments of the present disclosure. 
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[0006] FIG. 3 is a drawing of another example of a portable memory device that 

is pluggable into a client device in the networked environment of FIG. 1 according to 

various embodiments of the present disclosure. 

[0007] FIGS. 4A-D illustrate a flowchart that provides one example of 

functionality implemented as portions of a storage management application 

executed in a computing device in the networked environment of FIG. 1 according to 

various embodiments of the present disclosure. 

[0008] FIG. 5 is a schematic block diagram that provides one example illustration 

of a computing device employed in the networked environment of FiG. 1 according 

to various embodiments of the present disclosure. 

DETAILED DESCRIPTION 

[0009] Various embodiments of the present disclosure relate to remote storage 

of data files according to a utility computing model. A networked file system may be 

employed to provide access to files stored in a cloud computing resource comprising 

a networked plurality of computing devices. In some embodiments, the networked 

file system may correspond to a virtual file system where the actual data objects of 

the fiies are stored in a separate data storage system. A metadata service may be 

used to associate metadata with the files, thereby facilitating searches of the files 

using the metadata. By storing files in such a networked file system, users may 

access the files from any computing device that has network connectivity. 

[0010] According to various embodiments, a portable memory device is used to 

provide remote storage in a networked storage system for a client device. The 

portable memory device may comprise a memory stick or other device with like 
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capability. When a ciient stores a file to the portable memory device, the file is 

ultimately stored in the networked storage system which may comprise a cioud 

storage system, where a listing of the files stored in the networked storage system is 

maintained in the portable memory device. A subset of the files stored in the 

networked storage system that have been most recently accessed may also be 

stored in the portable memory device. An application may be executed in 

association with the portable memory device that serves to manage the storage of 

files on both the portable memory device and in the networked storage system. In 

addition, other functionality is discussed with respect to other embodiments. In the 

following discussion, first a description of the physical nature of the various 

components is provided, followed by a discussion of the operation of the same. 

[0011] With reference to FIG. 1, shown is a networked environment 100 

according to various embodiments. The networked environment 100 includes one or 

more computing devices 103 in data communication with one or more clients 106 by 

way of a network 109. The network 109 includes, for example, the Internet, 

intranets, extranets, wide area networks (WANs), local area networks (LANs), wired 

networks, wireless networks, or other suitable networks, etc., or any combination of 

two or more such networks. 

[0012] The computing device 103 may comprise, for example, a server computer 

or any other system providing computing capability. Alternatively, a plurality of 

computing devices 103 may be employed that are arranged, for example, in one or 

more server banks or computer banks or other arrangements. For example, a 

plurality of computing devices 103 together may comprise a cloud computing 

resource, a grid computing resource, and/or any other distributed computing 
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arrangement. Such computing devices 103 may be located in a single installation or 

may be distributed among many different geographical locations. For purposes of 

convenience, the computing device 103 is referred to herein in the singular. Even 

though the computing device 103 is referred to in the singular, it is understood that a 

plurality of computing devices 103 may be employed in the various arrangements as 

described above. 

[0013] Various applications and/or other functionality may be executed in the 

computing device 103 according to various embodiments. Aiso, various data is 

stored in a data store 113 that is accessible to the computing device 103. The data 

store 113 may be representative of a plurality of data stores 113 as can be 

appreciated. The data stored in the data store 113, for example, is associated with 

the operation of the various applications and/or functional entities described below. 

[0014] The components executed on the computing device 103, for example, 

include a networked storage system 116 and other applications, services, 

processes, systems, engines, or functionality not discussed in detail herein. The 

networked storage system 116 is executed to maintain a file hierarchy of files and 

folders in networked or metadata-based file systems for users. To this end, the 

networked storage system 116 may support various file-related operations such as, 

for example, creating files, deieting files, modifying files, setting permissions for files, 

downloading files, and/or other operations. 

[0015] A metadata service may be executed in association with or as part of the 

networked storage system 116 to maintain metadata items in association with files. 

To this end, such a metadata service may support various operations such as, for 

example, creating metadata items, deleting metadata items, retrieving metadata 
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items, searching on metadata items, and/or other operations. The metadata service 

may also implement one or more searchable indices of the metadata items. 

[0018] Various applications may be provided that correspond to hosted 

applications that may access the data stored in the networked file system. Such 

applications may, for example, have a web-based interface and may serve up 

network pages, such as web pages or other forms of network content, to facilitate 

user interaction. Other applications may be internal applications and may not have a 

web-based interface. Non-limiting examples of such applications may include a 

photo organizing tool, a music file organizer and playback tool, a word processor, a 

spreadsheet, an email application, and so on. 

[0017] The data stored in the data store 113 includes, for example, storage 

accounts 133. Associated with each storage account 133 are account settings 136, 

a primary identifier 139, and potentially other information. The primary identifier 139 

may comprise, for example, an email address, a string of characters, or other type of 

identifier as will be described. Associated with each storage account 133 are one or 

more storage buckets 153 in which various files 156 are stored on the behalf of the 

user who holds the storage account 133 as will be described. 

[0018] The storage account 133 may include information about a user with which 

the storage account 133 is associated. Such information may comprise, for 

example, name, address, payment instruments, and other information. The account 

settings 136 may be employed to specify and track various settings and other 

functionality with respect to a given storage account 133 such as passwords, 

security credentials, file management permissions, storage quotas and limitations, 

authorized access applications, billing information, and/or other data. The primary 
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identifier 139 is an identifier associated with the holder of the respective storage 

account 133. Such a user may be deemed the primary holder of the account and 

can control its usage. 

[0019| The client 106 is representative of a plurality of client devices that may be 

coupled to the network 109. The client 106 may comprise, for example, a 

processor-based system such as a computer system. Such a computer system may 

be embodied in the form of a desktop computer, a laptop computer, a personal 

digital assistant, a cellular telephone, set-top box, music players, web pads, tablet 

computer systems, game consoles, or other devices with like capability. The client 

106 may include a display device 159 such as a liquid crystal display (LCD), or other 

type of display device as can be appreciated. 

[0020] The client 106 may be configured to execute and operating system 163, a 

storage management application 166, and other applications 169 such as an email 

application, instant message applications, a browser, word processors, 

spreadsheets, drawing applications, and/or other applications. 

[0021] A portable memory device 173 is in data communication with the client 

106. In one example, the portable memory device 173 may be coupled to the client 

106 through an appropriate interface such as a Universal Serial Bus (USB) 

connector or other interface. In one embodiment, the portable memory device 173 

may comprise a memory stick or similar device. 

[0022] Alternatively, wireless communication may be established between the 

portable memory device 173 and the client 106 by way of an appropriate wireless 

standard/protocol such as BlueTooth™ or other appropriate standard/protocol. 
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[0023] In the following discussion, a general description of the system and its 

components is provided, followed by a discussion of the operation of the same. 

[0024] The storage management application 166 executed on the client 106 in 

association with the portable memory device 173 coupled to, or otherwise in data 

communication with, the client 106 provides for storage of files 156 by the networked 

storage system 116 on the computing device 103. At the same time, from the client 

106 perspective the storage of such files 156 appears to be local to the client 106 on 

the portable memory device 173. To this end, the storage management application 

166 comprises an application executed in the client 106 that promotes a perception 

that the portable memory device 173 provides for local storage of files 156. This is 

the case although storage for the files 156 actually is provided by the networked 

storage system 116 that is accessible to the client 106 through the network 109. 

[0025] In this respect, the portable memory device 173 is employed for 

intermediate storage of a subset of the files 156 stored by the networked storage 

system 116. Specifically, in one embodiment, the storage management application 

166 stands between the portable memory device 173 and the operating system 163 

of the client 106. When the storage management application 166 is first installed in 

the client 106, it manipulates settings within the operating system 163 so that the 

operating system 163 is led to perceive the portable memory device 173 as a local 

storage device when all files stored thereon are in fact stored remotely by the 

networked storage system 116. Alternatively, the storage management application 

166 may be configured to run directly from the portable memory device 173 and may 

not be installed in the client 106. In this embodiment, the storage management 
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application 168 may be installed each time the portable memory device 173 is 

coupled to, or otherwise first brought into data communication with, the client 106. 

[0026] in one embodiment, the storage management application 166 is 

configured to store only the most recently accessed files in a local cache on the 

portable memory device 173. To this end, a subset of the files 156 stored by the 

networked storage system 116 are also stored on the portable memory device 173, 

where the subset comprises the most recently accessed files. Alternatively, the files 

that are stored or cached on the portable memory device 173 may be selected 

based on other criteria. 

[0027] When the operating system 163 or other application attempts to store a 

file to the portable memory device 173, the storage management application 166 

acts as the receiving point for the portable memory device 173 and causes the file to 

be stored on the portable memory device 173 as a most recently accessed file 

unless the file is already stored on the portable memory device 173. If there is not 

enough room to store the file on the portable memory device 173, then the storage 

management application 166 may delete the earliest saved files on the portable 

memory device 173 to make room for the newest file. 

[0028] In addition, the storage management application 166 sends the file that is 

to be stored to the networked storage system 116 over the network 109. The 

networked storage system 116 then stores the file in an appropriate storage bucket 

153 as one of the files 156, where the respective storage bucket 153 is associated 

with the storage account 133 of the user who operates the client 106. 

[0029] In addition, the storage management application 166 maintains a local file 

directory in the portable memory device 173 of all of the files 156 stored by the 
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networked storage system 116. Some of those files may be located in the portable 

memory device 173 if they were most recently accessed or based on some other 

criteria mentioned above. By maintaining the local file directory on the portable 

memory device 173, applications 169 within the client 106 may be made aware of all 

of the files 156 that are accessible through the portable memory device 173 and the 

networked storage system 116. 

[0030] However, given the operation of the storage management application 

166, no application perceives such files 156 as being stored remotely by the 

networked storage system 116 as described above, if a given appiication 169 

requests a specific file 156, the storage management application 166 will first identify 

whether such file is stored locally in the portable memory device 173 as one of the 

subset of files stored therein. If so, then the storage management application 166 

provides the requesting application 169 the file from the portable memory device 

173. 

[0031] However, if the requested file is not stored in the portable memory device 

173, then the storage management application 166 sends a request to the 

networked storage system 116 for the respective file 156 in association with the 

storage account 133 of the user. The networked storage system 116 then responds 

by accessing and sending the respective file 156 back to the storage management 

application 166. Upon receipt of the file, the storage management application 166 

provides the file to the requesting application 169 and also stores the requested file 

156 on the portable memory device 173. 

[0032] if there is not enough memory space in the portable memory device 173 

for local storage of the file, then one or more of the earliest stored files on the 
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portable memory device 173 may be deleted to make further memory space. 

Deletion of such locally stored files is of no great consequence since such files are 

also stored in a storage bucket 153 by the networked storage system 116 and are 

still accessible in the similar manner described above. Thus, the storage 

management application 166 executed in the client 106 provides for access to the 

files from the remote computing device 103 or from the portable memory device 173 

coupled to the client 106. 

[0033] When a file has been accessed by the storage management application 

166 either from the portable memory device 173 or through the networked storage 

system 116, the local file directory within the portable memory device 173 is updated 

to indicate the latest time of access and to update any other parameters stored in 

association with the file. 

[0034] Assuming that a user wishes to store a file through the portable memory 

device 173 in the networked storage system 116, then a respective application 169 

may provide a write request to the storage management appiication 166. In 

response, the storage management appiication 166 first determines whether there is 

room in the portable memory device 173 to store the file locally. If so, then the file is 

stored on the portable memory device 173 and the local file directory is updated with 

the name of the file. If the same file has previously been stored, then the local file 

directory is updated to indicate the time of storage, etc. If the version of the file 

stored locally is obsolete with respect to the version to be stored, then the new 

version may be stored in the portable memory device 173 in place of the old version. 

[0035] In addition, the storage management application 166 sends the fiie to the 

networked storage system 116 for storage as one of the files 156 in a respective 
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storage bucket 153 associated with a storage account 133 of a user. In this respect, 

the user can store files in a cloud storage system or other remote storage system 

through the networked storage system 116 while maintaining an appearance within 

the local client 106 that such storage of the files is local to the client. In addition, 

there may be other functionality associated with the storage of fiies 156 through the 

portable memory device 173 as will be described beiow. 

[0036] it should be understood that from time to time the network connection of 

the client 106 to the network 109 may not be available. In situations where a file is 

to be sent to the computing device 103 from a client 106 by the storage 

management application 166 and the network connection of the client 106 is not 

available for some reason, the storage management application 166 may flag the 

respective file stored in the portable memory device 173 for future storage in the 

networked storage system 116 when the network connection becomes available in 

the future. Also, if the storage management application 166 wishes to access or 

load a file from the networked storage system 116 and the network connection is not 

available, first the storage management application 166 will examine the portable 

memory device 173 to determine whether the file is stored locally. If not, then given 

that the network connection is not available, the storage management application 

166 may reply to the requesting processor application that the file is not available. 

[0037] in an alternative embodiment, the portable memory device 173 may 

include a network connection to the network 109 and therefore to the networked 

storage system 116. For example, the portable memory device 173 may include a 

wireless capability or other type of data connection to the network 109. In such 

case, the storage management application 166 may be executed within a processor 
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circuit in the portable memory device 173, where the network connection of the client 

106 to the network 109 is bypassed entirely. 

[0038] With reference to FIG. 2, shown is one example of the portable memory 

device 173 according to various embodiments. The portable memory device 173 

includes a memory 203 that may comprise, for example, solid state memory devices 

or other types of memory as can be appreciated. Stored within the memory 203 is a 

subset of local files 206 as described above, in addition, stored in the memory 203 

is the local file directory 209. The local file directory 209 includes the listing of ail of 

the files 156 (FIG. 1) stored by the networked storage system 116 (FIG. 1). A 

subset of such files 156 may be stored as local files 206 on the memory 203 as 

described above. When an application 169 (FIG. 1) accesses the portable memory 

device 173 to obtain a listing of the available files to open, etc., the listing of files in 

the local file directory 209 may be provided. 

[0039] in addition, the local file directory 209 may include data from the headers 

of the files 156 or portions of those files 156 that may be useful in listing the files 156 

for access by a user. For example, when a file 156 is a song in MP3 format, a 

portion of the song may be stored in the local file directory 209 to play for a user to 

determine whether they wish to access the song. Alternatively, other information 

such as metadata, thumbnails of images, and other data may be included in the 

local file directory 209. In one embodiment, flags or other values may be associated 

with each file listing in the local file directory 209 that indicates whether the file is 

stored locally in the portable memory device 173, the networked storage system 

116, or both. When the listing of the files from the local file directory 209 is 

presented for a user to select a file to access, an indication as to whether the file is 

stored in the portable memory device 173, the networked storage system 116, or 
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both may be displayed in association with each file. Such an indication may 

comprise various symbols, text indications, or other indications. 

[0040] In addition, a copy of the storage management application 166 may be 

stored in the portable memory device 173. In one embodiment, the storage 

management application 166 is installed into the client 106 when the portable 

memory device 173 is first coupled to the client 106, or at least when data 

communication is first established between the portable memory device 173 and the 

client 106, To this end, the portable memory device 173 may include an appropriate 

executable that may be accessed by the processor circuit of a client 106 in order to 

install the storage management application 166 as mentioned above. Such 

installation may be performed manually or automatically. 

[0041] With reference to FIG. 3, shown is another embodiment of the portable 

memory device 173 in which the portable memory device 173 includes a processor 

circuit 303 and a communication circuit 306. A processor circuit 303 is employed to 

execute the storage management application 166 as described above, and the 

communication circuit 306 is employed to establish communication with a networked 

storage system 116 (FIG. 1) through an appropriate network 109 (FIG. 1). 

According to one embodiment, the communication circuit 306 may provide for 

wireless communication with appropriate elements in the network 109 so that direct 

communication between the processor circuit 303 and the networked storage 

system 116 may be established without the need to access the network 109 through 

the client 106. In addition, it is possible that the execution of the storage 

management application 166 may be accomplished partially by the processor circuit 

303 and partially by the processor circuit of the client 106, 
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[0042] Referring next to FIGS. 4A, 4B, 4C, and 4D, shown is a flowchart that 

provides one example of the operation of a portion of the storage management 

application 166 according to various embodiments. It is understood that the 

flowchart of FIGS. 4A, 4B, 4C, and 4D provides merely an example of the many 

different types of functional arrangements that may be employed to implement the 

operation of the portion of the storage management appiication 166 as described 

herein. As an alternative, the flowchart of FIGS. 4A, 4B, 4C, and 4D may be viewed 

as depicting an example of steps of a method implemented in the client computing 

device 106 (FIG. 1) according to one or more embodiments. 

[0043] Beginning with box 403, the storage management application 166 is run 

within the client 106 or the portable memory device 173 (FIG. 1) as described above. 

In the case that the storage management appiication 166 is executed on the client 

106, then the storage management application 166 may interact with the operating 

system 163 (FIG. 1) to simulate a local storage device for the portable memory 

device 173 by setting and/or overwriting any parameters or settings in taking any 

action necessary so that the client 106 perceives the portable memory device 173 to 

be a local storage device without any actual knowledge that the files stored in the 

portable memory device 173 are in fact stored in the networked storage system 116. 

[00443 Various parameters that need to be set may include, for example, a 

maximum amount of storage available in a respective storage bucket 153 for the 

storage account 133 of a user and other parameters as can be appreciated. Also, 

the parameters may include a percentage of the storage available in a respective 

storage bucket 153 at any given time. Thereafter, in box 406, the storage 

management application 166 determines whether a respective application 169 (FIG. 
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1) has provided a read request that a certain file 156 (FIG. 1) is to be loaded into 

random access memory of the client 106 for execution or to otherwise be accessed. 

For example, such a file may comprise an executable file or a data file such as a 

Word processor document, spreadsheet, or other such document as can be 

appreciated, in order for such an application 169 to identify the file that is to be 

accessed, the local file directory 209 (FIGS. 2 and 3) may be consulted to provide a 

user with a listing of files that can be accessed. The user may select one of these 

files, thereby essentially generating the read request associated with box 406. 

[0045] Assuming that a fife is to be loaded as determined in box 406, then the 

storage management application 166 proceeds to connector A as shown. 

Otherwise, the storage management application 166 progresses to box 409 to 

determine whether an application 169 has requested to write a file to the portable 

memory device 173, and therefore, to the networked storage system 116. If so, then 

the storage management application 166 progresses to connector B. Otherwise, the 

storage management application 166 moves to box 413. 

[0048] In box 413 it is determined whether there are any tagged files stored in 

the portable memory device 173 that have yet to be stored in the networked storage 

system 116 due to unavailability of a network connection of the client 106 or a 

network connection of the portable memory device 173 as described above. If 

tagged files exist, then the storage management application progresses to box 416 

to determine whether the networked storage system 116 is available as can be 

ascertained by virtue of whether the network connection is active, If so, then the 

storage management appiication progresses to connector C, Otherwise, the storage 

management application 166 moves to box 419 as shown. 
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[0047] in box 419, it is determined whether a given application 169 has 

requested that a file 156 is to be deleted. If such is the case, then storage 

management appiication 166 progresses to connector D as shown. Otherwise, the 

storage management application 166 reverts back to box 406 as shown. 

[0048] In addition, it should be understood that there may be other functions 

performed with respect to the storage of files in the networked storage system 116 

and on the local memory of the portable memory device 173, where those described 

above and in the text that follows are merely examples. 

[0049] With reference next to FIG. 4B, shown is a portion of the storage 

management application 166 that is executed when there is an indication that a file 

is to be loaded into local access memory of the client 106 as described above. 

Beginning from connector A, the storage management application 166 progresses to 

box 423 to determine whether the requested file is stored locally as one of the files 

206 (FIGS. 2, 3). If so, then in box 426 the file may be read from the local memory 

in the portable memory device 173 and provided to the requesting process. 

Thereafter, the storage management appiication 166 progresses to connector R that 

leads back to box 406 (FIG. 4A) as shown. 

[0050] However, if the file is not stored locally as one of the files 206, then the 

storage management application 166 proceeds to box 429 to determine whether the 

networked storage system 116 is available by virtue of the fact of whether a network 

connection is active either through the client 106 or through the portable memory 

device 173 through the communication circuit 306 (FIG. 3) as described above. If 

the networked storage system 116 is available, then the storage management 
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application 166 proceeds to box 433. Otherwise, the storage management 

application 166 progresses to box 436. 

[0051] In box 433, the storage management application 166 sends a request to 

the networked storage system 116 for the requested file. Thereafter, the storage 

management application 166 waits in box 439 for a repiy from the networked storage 

system 116 that includes the requested file. If no repiy is received within a 

predefined timeout or if a reply is received indicating an error that does not include 

the file, then the storage management application 166 reverts to box 436. in box 

436, the storage management application 166 sends a reply to the requesting 

process that the file is not available. Thereafter, the storage management 

application 166 progresses to connector R as shown. 

[0052] Assuming that a reply was received within the timeout period that 

included the requested file in box 439, then the storage management application 

166 progresses to box 443 to write the file to the local memory within the portable 

memory device 173 and to provide the file to the requesting process. The flies are 

also written to the local memory 203 of the respective portable memory device 173 

given that it has been most recently accessed as described above, in the case that 

there is not enough room to write the file to the local memory 203, then the earliest 

stored files in the local memory 203 may be deleted to make room for storage of the 

latest accessed files. Thereafter, the storage management application 166 

progresses to connector R as shown. 

[0053] With reference to FIG. 4C, shown is a portion of a functionality of the 

storage management application 166 that is implemented when it is determined that 
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a file is to be written to the portable memory device 173 and the networked storage 

system 116 as described above. 

[0054] Beginning with box 453, the storage management application 166 

determines whether the file that is to be written to the portable memory device 173 

and the networked storage system 116 is already stored locaify in the memory 203 

(FIGS. 2, 3) of the portable memory device 173. This would not be the case if the 

file was changed relative to a prior stored version, or if the file was never previously 

stored. If such is the case, then the storage management application 166 

progresses to box 456. Otherwise, the storage management application 166 moves 

to box 459. 

[0055] in box 459, the storage management application 166 determines whether 

there is memory space to write the current file to be stored in the memory 203 

associated with the portable memory device 173. If not, then the storage 

management application 166 progresses to box 463 and deletes the earliest stored 

files from the local memory 203 until space exists to write the current file. 

Thereafter, the storage management application 166 progresses to box 466. 

[0056] Assuming that there is space to write the file in the local memory 203 as 

determined in box 459, then the storage management application 166 also proceeds 

to box 466 in which the file is written to the local memory 203. Thereafter, the 

storage management application 166 progresses to box 456. 

[0057] In box 456, it is determined whether the network access is available to 

allow the storage management application 166 to communicate with the networked 

storage system 116. if not, then in box 473, the file to be written to the memory is 

tagged in the local memory 203 for remote storage when the network access 
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becomes available. Thereafter, the storage management application 168 proceeds 

to connector R. 

[0058] However, if remote storage is accessible as determined in box 456, then 

the storage management application 166 progresses to box 475. In box 475, it is 

determined whether the file to be stored has already been stored in the networked 

storage system 116. This would not be the case if the file was changed relative to a 

prior stored version, or if the file was never previously stored. If so, then the storage 

management application 166 progresses to box 476. Otherwise, the storage 

management application 166 moves to box 479. 

[0059] In box 476, the storage management application 166 updates the local 

file directory 209 (FIGS. 2, 3) to indicate the latest time at which an attempt was 

made to store the file. Thereafter the storage management appiication 166 

proceeds to connector R. 

[0060] Referring back to box 479, the storage management appiication 166 

sends the file or tagged file to the networked storage system 116 through the 

respective network connection along with a request to store the file in association 

with the storage account 133 of the respective user. Thereafter, in box 483, the 

storage management application 166 determines whether the storage of the file by 

the networked storage system 116 was successful. This may be determined, for 

example, by waiting to receive an acknowledgement from the networked storage 

system 116 that indicates that the storage was successful. Assuming that a timeout 

occurs or that the storage was not successful in box 483, then In box 486, the 

storage management appiication 166 may log an error for the storage of the file and 
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may also output a storage error to a user as is appropriate. Thereafter, the storage 

management application 166 proceeds to connector R as shown. 

[0061] However, if the storage of the file by the networked storage system 116 

was successful as determined in box 483, then the storage management appiication 

166 progresses to box 476 to update the local file directory 209 to indicate the files 

stored by the networked storage system 116. Thereafter the storage management 

application 166 progresses to connector R as shown. 

[0062] With reference then to FIG. 4D, shown is a portion of the functionality of 

the storage management appiication 166 in deleting a file as determined in box 419. 

Proceeding from connector D, the storage management application 166 progresses 

to box 493 to determine whether a file to be deleted is stored in the local memory 

203 of the portable memory device 173. if so, then in box 496, the locally stored 

instance of the file is deleted from the memory 203. Thereafter, the storage 

management application 166 proceeds to box 499. 

[0083] Assuming that it is determined that there is no local instance of a file 

stored in the memory 203 in box 493, then the storage management application 166 

also progresses to box 499. In box 499, a request is sent to the networked storage 

system 116 to delete the remotely stored instance of a file from a respective storage 

bucket 153 associated with the storage account 133 of a user. Thereafter, in box 

503, the storage management application 166 waits to receive confirmation of a 

deletion from the networked storage system 116. If such confirmation is not 

received within a predefined timeout period, then, an error may result. 

[0064] Assuming that confirmation is received as deemed appropriate, then the 

storage management appiication 166 proceeds to box 506 to update the local file 
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directory 209 to remove the file from the directory in accordance with the deletion 

operation. Thereafter, the storage management appiication 166 progresses to 

connector R as shown. 

[0065] With reference to FIG. 5, shown is a schematic block diagram of one 

example of a client computing device 106 according to an embodiment of the 

present disclosure. The client computing device 106 includes at least one processor 

circuit, for example, having a processor 603 and a memory 606, both of which are 

coupled to a local interface 609. To this end, the computing device 106 may 

comprise, for example, at least one server computer or like device. The local 

interface 609 may comprise, for example, a data bus with an accompanying 

address/control bus or other bus structure as can be appreciated. 

[0066] Stored in the memory 606 are both data and several components that are 

executable by the processor 603. In particular, stored in the memory 606 and 

executable by the processor 603 are the storage management application 166 and 

potentially other applications 169. in addition, an operating system 163 may be 

stored in the memory 606 and executable by the processor 603. 

[0067] It is understood that there may be other applications that are stored in the 

memory 606 and are executable by the processors 603 as can be appreciated. 

Where any component discussed herein is implemented in the form of software, any 

one of a number of programming languages may be employed such as, for example, 

C, C++, C#, Objective C, Java, Javascript, Perl, PHP, Visual Basic, Python, Ruby, 

Delphi, Flash, or other programming languages. 

[0068] A number of software components are stored in the memory 606 and are 

executable by the processor 603. In this respect, the term "executable" means a 
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program file that is in a form that can ultimately be run by the processor 603. 

Examples of executable programs may be, for example, a compiled program that 

can be translated into machine code in a format that can be loaded into a random 

access portion of the memory 606 and run by the processor 603, source code that 

may be expressed in proper format such as object code that is capable of being 

loaded into a random access portion of the memory 606 and executed by the 

processor 603, or source code that may be interpreted by another executable 

program to generate instructions in a random access portion of the memory 606 to 

be executed by the processor 603, etc. An executable program may be stored in 

any portion or component of the memory 606 including, for example, random access 

memory (RAM), read-only memory (ROM), hard drive, solid-state drive, USB flash 

drive, memory card, optical disc such as compact disc (CD) or digital versatile disc 

(DVD), floppy disk, magnetic tape, or other memory components. 

[0069] The memory 606 is defined herein as including both volatile and 

nonvolatile memory and data storage components. Volatile components are those 

that do not retain data values upon loss of power. Nonvolatile components are 

those that retain data upon a loss of power. Thus, the memory 606 may comprise, 

for example, random access memory (RAM), read-only memory (ROM), hard disk 

drives, solid-state drives, USB flash drives, memory cards accessed via a memory 

card reader, floppy disks accessed via an associated floppy disk drive, optical discs 

accessed via an optical disc drive, magnetic tapes accessed via an appropriate tape 

drive, and/or other memory components, or a combination of any two or more of 

these memory components. In addition, the RAM may comprise, for example, static 

random access memory (SRAM), dynamic random access memory (DRAM), or 

magnetic random access memory (MRAM) and other such devices. The ROM may 
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comprise, for example, a programmable read-only memory (PROM), an erasable 

programmable read-only memory (EPROM), an electrically erasable programmable 

read-only memory (EEPROM), or other iike memory device. 

[0070] Also, the processor 603 may represent multiple processors 603 and the 

memory 606 may represent multiple memories 606 that operate in parallel 

processing circuits, respectively. In such a case, the local interface 609 may be an 

appropriate network that facilitates communication between any two of the multiple 

processors 603, between any processor 603 and any of the memories 606, or 

between any two of the memories 606, etc. The local Interface 609 may comprise 

additional systems designed to coordinate this communication, including, for 

example, performing load balancing. The processor 603 may be of electrical or of 

some other available construction. 

[0071] Although the storage management application 166 and other various 

systems described herein may be embodied in software or code executed by 

general purpose hardware as discussed above, as an alternative the same may also 

be embodied in dedicated hardware or a combination of software/general purpose 

hardware and dedicated hardware. If embodied in dedicated hardware, each can be 

implemented as a circuit or state machine that employs any one of or a combination 

of a number of technologies. These technologies may include, but are not limited to, 

discrete logic circuits having logic gates for implementing various logic functions 

upon an application of one or more data signals, application specific integrated 

circuits having appropriate logic gates, or other components, etc. Such technologies 

are generally well known by those skilled in the art and, consequently, are not 

described in detail herein. 
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[0072] The flowcharts of FIGS. 4A, 48, AC, and 4D show the functionality and 

operation of an impiementation of portions of the storage management appiication 

166. If embodied in software, each block may represent a module, segment, or 

portion of code that comprises program instructions to implement the specified 

logical funct\on(s). The program instructions may be embodied in the form of source 

code that comprises human-readable statements written in a programming language 

or machine code that comprises numerical instructions recognizable by a suitable 

execution system such as a processor 603 in a computer system or other system. 

The machine code may be converted from the source code, etc. If embodied in 

hardware, each block may represent a circuit or a number of interconnected circuits 

to implement the specified logical function(s). 

[0073] Although the flowcharts of FIGS. 4A, 4B, 4C, and 4D show a specific 

order of execution, it is understood that the order of execution may differ from that 

which is depicted. For example, the order of execution of two or more blocks may 

be scrambled relative to the order shown. Also, two or more blocks shown in 

succession in FIGS. 4A, 4B, 4C, and 4D may be executed concurrently or with 

partial concurrence. Further, in some embodiments, one or more of the blocks 

shown in FIGS. 4A, 4B, 4C, and 4D may be skipped or omitted. !n addition, any 

number of counters, state variables, warning semaphores, or messages might be 

added to the logical flow described herein, for purposes of enhanced utility, 

accounting, performance measurement, or providing troubleshooting aids, etc. it is 

understood that ail such variations are within the scope of the present disclosure. 

[0074] Also, any logic or application described herein, including the storage 

management application 166, that comprises software or code can be embodied in 
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any non-transitory computer-readable medium for use by or in connection with an 

instruction execution system such as, for example, a processor in a computer 

system or other system. In this sense, the logic may comprise, for example, 

statements including instructions and declarations that can be fetched from the 

computer-readable medium and executed by the instruction execution system. In 

the context of the present disclosure, a "computer-readable medium" can be any 

medium that can contain, store, or maintain the logic or application described herein 

for use by or in connection with the instruction execution system. The computer-

readable medium can comprise any one of many physical media such as, for 

example, magnetic, optical, or semiconductor media. More specific examples of a 

suitable computer-readable medium would include, but are not limited to, magnetic 

tapes, magnetic floppy diskettes, magnetic hard drives, memory cards, solid-state 

drives, USB flash drives, or optical discs. Also, the computer-readable medium may 

be a random access memory (RAM) including, for example, static random access 

memory (SRAM) and dynamic random access memory (DRAM), or magnetic 

random access memory (MRAM). In addition, the computer-readable medium may 

be a read-only memory (ROM), a programmable read-only memory (PROM), an 

erasable programmable read-only memory (EPROM), an electrically erasable 

programmable read-only memory (EEPROM), or other type of memory device. 

[0075] CLAUSES 

1. A non-transitory computer-readable medium embodying a program 

executable in a computing device, the program comprising: 

code that promotes a perception in a computing system that a portable 

memory device coupled to the computing system provides for local storage of a 

plurality of files while, at the same time, providing for storage of the plurality of files 
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in a networked storage system that is accessible to the computing device through a 

network, the code including: 

code that stores a subset of the files stored in the networked storage 

system in the portable memory device; 

code that determines whether the network is available to send one of 

the files to the networked storage system when a write request is obtained for the 

one of the files from a requesting process; 

code that sends the one of the files to the networked storage system 

when the network is available; 

code that stores the one of the files in the portable memory device 

when the network is unavailable; and 

code that flags the one of the fiies stored in the portable memory 

device to be sent to the networked storage system when the unavailable network 

becomes available. 

2. The non-transitory computer-readable medium of clause 1, wherein the 

code that promotes further comprises: 

code that determines whether a requested one of the files is stored in 

the portable memory device when a read request is obtained for the requested one 

of the files from a requesting process; 

code that provides the requested one of the files to the requesting 

process from the portable memory device if the requested one of the fiies is stored 

in the portable memory device; 

code that obtains the requested one of the fiies from the networked 

storage system over the network and provides the requested one of the files to the 
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requesting process if the requested one of the files is not stored in the portable 

memory device and a connection to the network is available; and 

code that provides a reply to the requesting process indicating that the 

requested one of the files is unavailable if the requested one of the fiies is not stored 

in the portable memory device and a connection to the network is unavailable. 

3. A system, comprising: 

a portable memory device configured to couple to a computing device; 

a storage management application stored in the portable memory 

device, the storage management application being executable by a processor circuit, 

the storage management application comprising: 

logic that sends a plurality of fiies to a networked storage system for 

storage in the networked storage system, the networked storage system being 

remote to the computing device; 

logic that caches a subset of the files on the portable memory device; 

and 

logic that maintains a local file directory in the portable memory device, 

the local file directory listing the files stored in the networked storage system in 

association with an account linked to the portable memory device. 

4. The system of clause 3, wherein the storage management application 

further comprises logic that determines whether one of the files is included in the 

subset cached on the portable memory device in response to a load request. 

5. The system of clause 3, wherein the storage management application 

further comprises logic that determines whether one of the files is included in the 

subset cached on the portable memory device in response to a write request. 
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6. The system of clause 3, wherein the storage management application 

sends each of the files to the networked storage system for storage in the networked 

storage system upon a write request provided to the storage management 

application from a requesting process if a network connection to the networked 

storage system is available. 

7. The system of clause 3, wherein the storage management application 

further comprises: 

logic that stores one of the files in the subset in the portable memory 

device in response to a write request provided to the storage management 

application from a requesting process; 

logic that flags the one of the files for storage in the networked storage 

system if a network connection to the networked storage system is unavailable; and 

wherein the logic that sends the files to the networked storage system 

for storage in the networked storage system is further configured to send the one of 

the files to the networked storage system for storage in the networked storage 

system when the network connection becomes available. 

8. The system of clause 3, wherein the subset of the files comprises the 

most recently accessed ones of the files. 

9. The system of clause 4, wherein the storage management application 

further comprises: 

logic that determines whether a network access is available to the 

networked storage system if the one of the fiies is not in the subset; and 

logic that sends a request for the file to the networked storage system 

if the network access is available. 
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10. The system of clause 9, wherein the processor circuit is in a computing 

device to which the portable memory device is coupied. 

11. The system of clause 10, wherein an installation application is stored 

on the portable memory device, the installation appiication being executable in the 

computing device to install the storage management application in the computing 

device. 

12. The system of clause 11, wherein the storage management appiication 

is further configured to simulate a local storage device within the computing device 

while providing for storage of the files in the networked storage system remote from 

the computing device. 

13. The system of clause 9, wherein the processor circuit is embodied 

within the portable memory device. 

14. The system of clause 13, wherein the portable memory device further 

includes a network connection to the networked storage system. 

15. The system of clause 14, wherein the network connection further 

comprises a wireless network connection. 

16. The system of clause 9, wherein the portable memory device further 

comprises a memory stick. 

17. A method, comprising the steps of: 

establishing a data communications link between a portable memory 

device and a computing system; 

executing an application in the computing system that promotes a 

perception that the portable memory device provides for local storage of a plurality of 

files while, at the same time, providing for storage of the plurality of files in a 
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networked storage system that is accessible to the computing device through a 

network; and 

using the portabie memory device for intermediate storage of a subset 

of the fiies stored in the networked storage system. 

18. The method of clause 17, wherein the step of executing the application 

in the computing system that promotes the perception that the portabie memory 

device provides for local storage of the plurality of fiies further comprises the step of 

overriding at least one setting in an operating system executed in the computing 

system, the at least one setting being associated with the portable memory device. 

19. The method of clause 17, further comprising the step of storing a 

subset of the most recently accessed ones of the plurality of fiies in the portable 

memory device. 

20. The method of clause 17, further comprising the steps of: 

determining whether a requested one of the files is stored in the 

portable memory device in response to a read request from a process; 

obtaining a copy of the requested one of the fiies from the networked 

storage system if the requested one of the fiies is not stored in the portabie memory 

device and a connection to the network is available to the computing system; and 

providing the copy of the requested one of the files to the process. 

21. The method of clause 20, further comprising the step of providing a 

reply to the process that indicates that the requested one of the files is not available 

if the requested one of the files is not stored in the portable memory device and the 

connection to the network is not currently available to the computing system. 
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22. The method of clause 17, wherein the application is stored in the 

portable memory device, the method further comprising the step of installing the 

application in the computing system when the data communications link is first 

established between the portable memory device and the computing system. 

[0076] It should be emphasized that the above-described embodiments of the 

present disclosure are merely possible examples of implementations set forth for a 

clear understanding of the principles of the disclosure. Many variations and 

modifications may be made to the above-described embodiment(s) without departing 

substantially from the spirit and principles of the disclosure. All such modifications 

and variations are intended to be included herein within the scope of this disclosure 

and protected by the following claims. 

31 



1. A non-transitory computer-readable medium embodying a program 

stored thereon that, when executed by a computing device, directs the computing 

device to; 

override at least one setting in the computing device to promote a 

perception that a portable memory device coupled to the computing device 

provides for a iocal storage of a plurality of files, wherein the plurality of files are 

stored in a networked storage system that is accessible to the computing device 

through a network; 

initiate storage of a subset of the plurality of fiies in the portabie 

memory device, the files in the subset comprising a plurality of most recently 

accessed ones of the plurality of files, and the files in the subset further 

comprising an earliest saved one of the fiies; 

delete the earliest saved one of the files in response to determining 

that there is an insufficient space in the portable memory device; 

determine whether the network is available to send a respective 

one of the files to the networked storage system when a write request is obtained 

for the respective one of the files from a requesting process; 

send the respective one of the files to the networked storage 

system when the network is available; 

initiate storage of the respective one of the files in the portable 

memory device when the network is unavailable; and 
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flag the respective one of the files stored in the portable memory 

device to be sent to the networked storage system when the network becomes 

available. 

2. The non-transitory computer-readable medium of claim 1, wherein 

the computing device is further directed to: 

determine whether a requested one of the files is stored in the 

portable memory device when a read request is obtained for the requested one 

of the files from another requesting process; 

provide the requested one of the files to the other requesting 

process from the portable memory device if the requested one of the files is 

stored in the portable memory device; 

obtain the requested one of the files from the networked storage 

system over the network and provide the requested one of the files to the other 

requesting process if the requested one of the files is not stored in the portable 

memory device and a connection to the network is available; and 

provide a reply to the other requesting process indicating that the 

requested one of the files is unavailable if the requested one of the files is not 

stored in the portable memory device and the connection to the network is 

unavailable. 

33 



3. A system comprising: 

a portable memory device configured to couple to a computing 

device; 

a storage management application stored in the portable memory 

device, the storage management application being executable by a processor 

circuit, the storage management application being configured to at least: 

provide for an actual file storage in a networked storage 

? system that is accessible to the computing device through a network; 

simulate a local file storage within the computing device 

using the portabie memory device; 

send a plurality of files to the networked storage system for 

storage in the networked storage system, the networked storage system 

being remote to the computing device; 

cache a subset of the fiies on the portabie memory device, 

the portabie memory device acting as intermediate storage for the subset, 

and the files in the subset comprising a plurality of most recently accessed 

ones of the files; and 

maintain a local file directory in the portable memory device, 

the local file directory listing the plurality of files stored in the networked 

storage system in association with an account linked to the portable 

memory device. 



4. The system of claim 3, wherein the storage management 

application is further configured to at least determine whether one of the files is 

included in the subset of the files cached on the portable memory device in 

response to a read request. 

5. The system of claim 3, wherein the storage management 

application is further configured to at least determine whether one of the files is 

included in the subset of the files cached on the portabie memory device in 

response to a write request. 

6. The system of claim 3, wherein the storage management 

application sends each of the files to the networked storage system for storage in 

the networked storage system upon a write request provided to the storage 

management application from a requesting process if a network connection to 

the networked storage system is available. 

7. The system of claim 3, wherein the storage management 

application is further configured to at least: 

initiate storage of one of the files in the subset of the files in the 

portable memory device in response to a write request provided to the storage 

management application from a requesting process; 

flag the one of the files for storage in the networked storage system 

if a network connection to the networked storage system is unavailable; and 

35 



wherein sending the plurality of fiies to the networked storage 

system for storage in the networked storage system further inciudes sending the 

one of the files to the networked storage system for storage in the networked 

storage system when the network connection becomes available. 

8. The system of claim 3, wherein the files of the subset further 

comprises an earliest saved one of the fiies. 

9. The system of claim 4, wherein the storage management 

application is further configured to at least: 

determine whether a network access is available to the networked 

storage system if the one of the fiies is not in the subset of the files; and 

send a request for the one of the files to the networked storage 

system if the network access is available. 

10. The system of claim 9, wherein the processor circuit is in the 

computing device to which the portable memory device is coupled. 

11. The system of claim 10, wherein an installation application is stored 

on the portable memory device, the installation application being executable in 

the computing device to install the storage management application in the 

computing device. 

36 



12. The system of claim 9, wherein the processor circuit is embodied 

within the portable memory device. 

13. The system of claim 12, wherein the portable memory device 

further includes a network connection to the networked storage system. 

14. The system of claim 13, wherein the network connection further 

comprises a wireless network connection. 

15. The system of claim 9, wherein the portabie memory device further 

comprises a memory stick. 

16. A computer-implemented method comprising: 

establishing a data communications link between a portable memory 

device and a computing system; 

executing an application in the computing system that overrides at 

least one setting in an operating system executed in the computing system, 

wherein overriding the at least one setting causes the operating system to 

simulate a local storage of a plurality of files in the portabie memory device while, 

at the same time, providing for an actual remote storage of the plurality of files in 

a networked storage system that is accessible to the computing system through 

a network; and 
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using the portable memory device for intermediate storage of a 

subset of the files stored in the networked storage system, the files in the subset 

comprising a plurality of most recently accessed ones of the files. 

17. The computer-implemented method of claim 16, wherein the 

overriding the at least one setting causes the operating system to indicate that 

the portable memory device has a percentage of storage available equal to a 

percentage of storage available in the networked storage system. 

18. The computer-implemented method of claim 16, wherein the files in 

the subset further comprise an earliest saved one of the files. 

19. The computer-implemented method of claim 16, further comprising: 

determining whether a requested one of the files is stored in the 

portable memory device in response to a read request from a process; 

obtaining a copy of the requested one of the files from the 

networked storage system if the requested one of the files is not stored in the 

portable memory device and a connection to the network is available to the 

computing system; and 

providing the copy of the requested one of the files to the process. 

20. The computer-implemented method of claim 19, further comprising 

providing a reply to the process that indicates that the requested one of the fiies 
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is not available if the requested one of the files is not stored in the portable 

memory device and the connection to the network is not currently available to the 

computing system. 

21. The computer-implemented method of claim 16, wherein the 

application is stored in the portable memory device, the computer-implemented 

method further comprising installing the application in the computing system 

when the data communications link is first established between the portable 

memory device and the computing system. 
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