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(57) ABSTRACT 

Systems, methods, and computer-readable media are pro 
vided for managing, creating, and presenting a virtual collec 
tion. In some embodiments, a content management system 
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at least one of an updated location Within a ?le system hier 
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second user account, for example. An updated content item 
can then be selectively provided for display With the virtual 
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SYSTEMS AND METHODS FOR 
PRESENTING CONTENT ITEMS IN A 

COLLECTIONS VIEW 

CROSS-REFERENCE TO RELATED 
PROVISIONAL APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application No. 61/750,791, ?led Jan. 9, 2013, 
the disclosure of which is incorporated herein by reference in 
its entirety. 

BACKGROUND 

[0002] Traditional ?le system user interfaces have a hierar 
chical structure with all ?les and directories appearing under 
a root “/” directory. Files stored in the ?le system may be 
grouped together by storing each ?le within a directory or a 
folder. While the traditional ?le system user interface has 
many advantages, it is not always conducive to selecting ?les 
for inclusion in a group, such as a photo album. To group ?les 
in a directory using a traditional ?le system user interface, a 
user must ?rst create a directory within the hierarchical struc 
ture and then browse the hierarchy to locate ?le for inclusion 
in the group. To ?nd each ?le for the group, the user must then 
navigate through the hierarchy, select to display the contents 
of a directory in the hierarchy, and then select a ?le within the 
selected directory to be copied and stored within the created 
directory. This process must be repeated for every ?le to be 
stored within the created directory. 
[0003] This traditional method for organiZing ?les is time 
consuming for the user because it requires the user must 
remember where to ?nd each ?le and navigate to the desired 
version of the ?le. It may be particularly di?icult for the user 
to locate ?les that were provided by someone else because the 
?les might not be stored within the same hierarchical struc 
ture as the user’s own ?les. For example, ?les provided by 
someone else may be stored in a mailbox or a separate down 
load directory, for example. Furthermore, requiring a user to 
copy and store each ?le into each new directory can result in 
ine?icient use of storage resources, particularly when the 
same ?les may need to be grouped, regrouped, updated, and 
shared repeatedly, as may be the case with photo albums. 
[0004] Thus, there is a need for a user interface that is more 
conducive to creating groups of ?les and provides a more 
e?icient use of storage resources than the traditional methods 
discussed above. 

SUMMARY 

[0005] Embodiments are provided for managing, creating, 
and presenting a virtual collection of content items stored, 
managed, and/ or synchronized by a content management sys 
tem. A virtual collection can preserve data related to collec 
tions of content items, such as photo albums, via collection 
tags so that collections persist even after ?les are moved or 
otherwise manipulated via various ?le interfaces. Each con 
tent item in a virtual collection can be associated with a tag 
that can be preserved through the life of the item, even if the 
content item is copied, moved, and/or modi?ed. The tag can 
include one or more collection identi?ers to identify which 
collection(s) the content item is associated with. When a 
content item associated with a virtual collection is renamed, 
moved, and/ or modi?ed, an index of items associated with the 
collection identi?ed by the tag can be automatically updated 
to note the correct location and/or address of the content item. 
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[0006] Each content item stored, managed, and/ or synchro 
nized by the content management system can also be associ 
ated with a content identi?er. A virtual collection can refer 
ence such content identi?ers to retrieve content items that are 
associated with the virtual collection even if the content items 
are physically stored in diverse locations, such as in different 
folders in a ?le system hierarchy or in wholly separate ?le 
systems, for example, can be seamlessly retrieved and dis 
played as part of a virtual collection. Because content items 
can be retrieved from separate ?le systems managed by the 
content management system, content items stored in storage 
space allocated for one user account may also be accessed, 
edited, shared, or otherwise managed by another user account 
with su?icient access permissions, such as access to the con 
tent item via a virtual collection. The virtual collection can 
re?ect any changes made to such content items, including 
changes made locally on a client device associated with a 
particular user account, such that the most up to date infor 
mation regarding the content items is available to all user 
accounts with access to the virtual collection. 

[0007] Further, virtual collections can be presented to a 
user within a collections-based user interface rather than in a 
hierarchical folder structure regardless of whether the dis 
played content items are physically stored in separate ?le 
system folders or primarily associated with another user 
account of the content management system. Such a collec 
tions-based user interface may be especially bene?cial for 
creating, editing, and managing ?les for inclusion in other 
virtual collections as well as for certain hardware platforms, 
such as mobile devices or televisions, on which navigating 
through a ?le system hierarchy may be particularly di?icult. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The above and other aspects and advantages of the 
invention will become more apparent upon consideration of 
the following detailed description, taken in conjunction with 
accompanying drawings, in which like reference characters 
refer to like parts throughout, and in which: 
[0009] FIG. 1 shows an exemplary system for presenting 
content items using a collections view, in accordance with 
some embodiments; 
[0010] FIG. 2 shows a schematic representation for storage 
of data for presenting content items using a collections view, 
in accordance with some embodiments; 
[0011] FIG. 3 shows a ?owchart of a process for presenting 
content items using a collections view, in accordance with 
some embodiments; 
[0012] FIG. 4 shows a ?owchart of another process for 
presenting content items using a collections view, in accor 
dance with some embodiments; and 
[0013] FIGS. 5-14 show various illustrative user interfaces 
for presenting content items using a collections view, in 
accordance with various embodiments. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

[0014] Methods, systems, and computer-readable media 
for the creation, retrieval, storage, and presentation of a vir 
tual collection of content items are provided. A virtual col 
lection for an account registered with a content management 
system can reference one or more content identi?ers associ 

ated with content items managed, stored, and/or synchro 
nized by the ?nal storage management system. The virtual 
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collection may be created by selecting existing content items 
stored and/or managed by the content management system 
and associating the selected content items with the virtual 
collection (e.g., by associating storage locations, content 
identi?ers, and/ or addresses of stored content items with the 
virtual collection). By associating existing content items with 
the virtual collection, a content item can be designated as part 
of the virtual collection without having to physically store the 
content item in another location (e. g., by copying and pasting 
the content item ?le to a directory) within data storage in 
order to place the content item in the collection. 

[0015] A content item may be any item that includes con 
tent accessible to a user of a mobile device. The use of “con 
tent item” or “content items” is used herein to refer broadly to 
various ?le types. In some embodiments, content items may 
include digital photographs, documents, music, videos, or 
any other type of ?le, or any combination thereof and should 
not be read to be limited to one speci?c type of content item. 
In some embodiments the content items may be stored in 
memory of a mobile device, on a content management sys 
tem, on a social media network, or any other location, or any 
combination thereof. 

[0016] Content items may be designated as part of a virtual 
collection by associating the virtual collection with the con 
tent item. The virtual collection may be associated with con 
tent identi?ers including, but not limited to, a content identi 
?er string associated with the content item stored in a 
database table, a pointer to an address for the content item in 
a storage, a reference to the content item, a content identi?er 
associated with the ?le, and/or any other suitable identi?er 
that identi?es the content item stored within data storage 
managed by the ?le storage management service. In some 
embodiments, the content identi?er may be stored in a data 
base table with a virtual collection identi?er, and the content 
identi?er may identify an address in data storage that can be 
accessed for retrieval of one or more content items (e. g., ?les 
or portions of ?les representing images, videos, documents, 
songs, etc.) within the virtual collection. 
[0017] The content management system may offer a ?le 
hosting service, a cloud storage service, a ?le storage man 
agement service, a content management service, and/or any 
other network hosting service that allows for upload, access, 
retrieval, and management of content so that it is accessible 
over a network (e. g., the intemet) by electronic devices using 
an authenticated account. An amount of storage space within 
data storage of the content management system may be 
authorized for use by each account. In some embodiments, 
?les stored locally at a client device may be uploaded to the 
content management system and may be accessed with an 
authenticated account. Any content items that are accessible 
to an account of the content management system may be 
designated as part of a virtual collection for the account. 
Accessible content items for an account may be content items 
stored for the authenticated account within data storage of the 
content management system and/ or content items shared with 
the authenticated account from another account. 

[0018] A ?rst user account may have access to content 
items shared with the ?rst user account from other accounts. 
These shared content items may be added to virtual collec 
tions that can be created, accessed, and/or retrieved by the 
?rst user account. In some embodiments, a virtual collection 
for a ?rst user account may include a content item in storage 
associated with a second user account of the content manage 
ment system. For example, the virtual collection identi?er for 
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a virtual collection associated with a ?rst user account may be 
associated with a content identi?er for a content item stored 
within data storage authorized for use by a second user 
account. In some embodiments, the content item stored in the 
storage designated for the second user account may be shared 
with the ?rst user account to allow for inclusion in a virtual 
collection associated with the ?rst user account. When the 
virtual collection for the ?rst user account is requested, the 
storage location for the content item authorized for use by the 
second user account may be accessed to present the content 
item within the virtual collection of the ?rst user account. 

[0019] The content management system can provide a user 
with access to remote ?le storage and management capabili 
ties. The user may interact with the content management 
system using a user interface of a stand-alone application on 
a client device and/or an application implemented with an 
application-programming interface (API) provided by the 
content management system. The user interface may allow 
the user to interact with content management system and 
utilize the functionality of the ?le storage management sys 
tem for retrieval and/ or access to content items. For example, 
the user interface may allow the user to create, store retrieve, 
share, and/or manage virtual collections associated with the 
user’s account. 

[0020] In some embodiments, a virtual collection may be 
built on top of a ?le system abstraction. A ?le system abstrac 
tion may be an abstraction layer that hides the implementa 
tion details for storage, access, and/or retrieval of content 
within physical storage. For example, the ?le system abstrac 
tion can hide the implementation details for actual physical 
storage of content within data storage of a ?le storage pro 
vider and/or locally stored on an electronic device. In some 
embodiments, the content management system may not store 
?les in the same hierarchical structure that the ?les are stored 
within the ?le system on the client device. However, metadata 
associated with the content uploaded to the content manage 
ment system from a client device with information on the 
hierarchical structure for storage of the content on the client 
device, and the user interface for content management system 
may replicate the hierarchical structure on the client device in 
a user interface to present a traditional view of the ?le system. 
In other embodiments, the user interface may provide a view 
of a ?attened hierarchical structure of the ?le system and/or a 
subset of content stored for the user account. 

[0021] For purposes of description and simplicity, meth 
ods, systems and computer readable media will be described 
for presenting content items in a collections view. However, 
the terms “device” and “content management system” are 
used herein to refer broadly to a wide variety of storage 
providers and management service providers, electronic 
devices and mobile devices, as well as to a wide variety of 
types of content, ?les, portions of ?les, and/or other types of 
data. The term “user” is also used herein broadly and may 
correspond to a single user, multiple users, authorized 
accounts, or any other user type, or any combination thereof. 
Those with skill in the art will recognize that the methods, 
systems, and media described may be used for a variety of 
storage providers/ services and types of content, ?les, portions 
of ?les, and/or other types of data. 
[0022] The present invention may take form in various 
components and arrangements of components, and in various 
techniques, methods, or procedures and arrangements of 
steps. The referenced drawings are only for the purpose of 
illustrating embodiments, and are not to be construed as lim 



US 2014/0195516 A1 

iting the present invention. Various inventive features are 
described below that may each be used independently of one 
another or in combination with other features. 

[0023] FIG. 1 is an exemplary system for presenting con 
tent items using a collections view in accordance with some 
embodiments. Elements in FIG. 1, including, but not limited 
to, ?rst client electronic device 102a, second client electronic 
device 102b, and content management system 100, may com 
municate with each other and/ or additional components 
inside or outside the system by sending and/or receiving data 
over network 106. Network 106 may be any network, com 
bination of networks, or network devices that may carry data 
communication. For example, network 106 may be any one or 
any combination of a LAN (local area network), WAN (wide 
area network), telephone network, wireless network, point-to 
point network, star network, token ring network, hub net 
work, or any other suitable network. 

[0024] Network 106 may support any number of protocols, 
including but not limited to TCP/IP (Transfer Control Proto 
col and Internet Protocol), HTTP (Hypertext Transfer Proto 
col), WAP (wireless application protocol), etc. For example, 
?rst client electronic device 102a and second client electronic 
device 1021) (collectively 102) may communicate with con 
tent management system 100 using TCP/IP, and, at a higher 
level, use browser 116 to communicate with a web server (not 
shown) at content management system 100 using HTTP. 
Exemplary implementations of browser 116, include, but are 
not limited to, Google Inc. ChromeTM browser, Microsoft 
Internet Explorer®, Apple Safari®, Mozilla Firefox, and 
Opera Software Opera. 

[0025] A variety of client electronic devices 102 may com 
municate with content management system 100, including, 
but not limited to, desktop computers, mobile computers, 
mobile communication devices (e.g., mobile phones, smart 
phones, tablets), televisions, set-top boxes, and/or any other 
network enabled device. Although two client electronic 
devices 102a and 10219 are illustrated for description pur 
poses, those with skill in the art will recognize that any 
number of devices may be supported by and/or communicate 
with content management system 100. Client electronic 
devices 102 may be used to create, access, modify, and man 
age ?les 110a and 11019 (collectively 110) (e.g. ?les, ?le 
segments, images, etc.) stored locally within ?le system 108a 
and 10819 (collectively 108) on client electronic device 102 
and/ or stored remotely with content management system 100 
(e.g., within data store 118). For example, client electronic 
device 102a may access ?le 1101) stored remotely with data 
store 118 of content management system 100 and may or may 
not store ?le 1101) locally within ?le system 10811 on client 
electronic device 102a. Continuing with the example, client 
electronic device 102a may temporarily store ?le 1101) within 
a cache (not shown) locally within client electronic device 
102a, make revisions to ?le 110b, and communicate and store 
the revisions to ?le 1101) in data store 118 of content man 
agement system 100. Optionally, a local copy of the ?le 110a 
may be stored on client electronic device 102a. 

[0026] Client devices 102 may capture, record, and/or store 
content items, such as image ?les 110. For this purpose, client 
devices 102 may include a camera 138 (e.g., 138a and 13819) 
to capture and record digital images and/or videos. For 
example, camera 138 may capture and record images and 
store metadata with the images. Metadata may include, but is 
not limited to, the following: creation time timestamp, geolo 
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cation, orientation, rotation, title, and/or any other attributes 
or data relevant to the captured image. 
[0027] Metadata values may be stored in attribute 112 as 
name-value pairs, tag-value pairs, and/or using any other 
suitable method to associate the metadata with the ?le and 
easily identify the type of metadata. In some embodiments, 
attributes 112 may be tag-value pairs de?ned by a particular 
standard, including, but not limited to, Exchangeable Image 
File Format (Exif), JPEG File Interchange Format (J?f), and/ 
or any other standard. 

[0028] A time normalization module 146 (e.g., 146a and 
1461)) may be used to normalize dates and times stored with a 
content item. An example of time normalization is provided 
in Us. patent application Ser. No. 13/888,118, entitled “Date 
and Time Handling,” ?led on May 6, 2013, which is incorpo 
rated herein by reference in its entirety. Time normalization 
module 146, counterpart time normalization module 148, 
and/or any combination thereof may be used to normalize 
dates and times stored for content items. The normalized 
times and dates may be used to sort, group, perform compari 
sons, perform basic math, and/or cluster content items. 
[0029] Organization module 136 (e.g., 136a and 1361)) may 
be used to organize content items (e.g., image ?les) into 
clusters, organize content items to provide samplings of con 
tent items for display within user interfaces, and/or retrieve 
organized content items for presentation. Various examples of 
organizing content items are more fully described in com 
monly owned U.S. patent application Ser. No. 13/888,186, 
entitled “Presentation and Organization of Content,” ?led on 
May 6, 2013, which is incorporated herein by reference in its 
entirety. 
[0030] The organization module 136 may utilize any suit 
able clustering algorithm. The organization module 136 may 
be used to identify similar images for clusters in order to 
organize content items for presentation within user interfaces 
on devices 102 and content management system 100. Simi 
larity rules may be de?ned to create one or more numeric 
representations embodying information on similarities 
between each of the content items in accordance with the 
similarity rules. The organization module 136 may use the 
numeric representation as a reference for similarity between 
content items in order to cluster the content items. 

[0031] In some embodiments, content items may be orga 
nized into clusters to aid with retrieval of similar content 
items in response to search requests. For example, organiza 
tion module 136a may identify that two stored images are 
similar and may group the images together in a cluster. Orga 
nization module 136a may process image ?les to determine 
clusters independently or in conjunction with counterpart 
organization module (e.g., 140 and/or 13619). In other 
embodiments, organization module 136a may only provide 
clusters identi?ed with counterpart organization modules 
(e.g., 140 and/or 13619) for presentation. Continuing with the 
example, processing of image ?les to determine clusters may 
be an iterative process that is executed upon receipt of new 
content items and/or new similarity rules. 

[0032] In some embodiments, a search module 142 on cli 
ent device 102 may be provided with a counterpart search 
module 144 on content management system 144 to support 
search requests for content items. A search request may be 
received by search module 142 and/or 144 that requests a 
content item. In some embodiments, the search may be 
handled by searching metadata and/ or attributes assigned to 
content items during the provision of management services. 
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For example, cluster markers stored with images may be used 
to ?nd images by date. In particular, cluster markers may 
indicate an approximate time or average time for the images 
stored with the cluster marker in some embodiments, and the 
marker may be used to speed the search and/or return the 
search results with the contents of the cluster with particular 
cluster markers. 

[0033] Files 110 managed by content management system 
100 may be stored locally within ?le system 108 of respective 
devices 102 and/or stored remotely within data store 118 of 
content management system 100 (e.g., ?les 134 in data store 
118). Content management system 100 may provide synchro 
nization of ?les managed by content management system 
100. Attributes 112a and 11219 (collectively 112) or other 
metadata may be stored with ?les 110. For example, a par 
ticular attribute may be stored with the ?le to track ?les 
locally stored on client devices 102 that are managed and/or 
synchronized by content management system 100. In some 
embodiments, attributes 112 may be implemented using 
extended attributes, resource forks, or any other implementa 
tion that allows for storing metadata with a ?le that is not 
interpreted by a ?le system. In particular, an attribute 112a 
and 1121) may be a content identi?er for a ?le. For example, 
the content identi?er may be a unique or nearly unique iden 
ti?er (e. g., number or string) that identi?es the ?le. 

[0034] By storing a content identi?er with the ?le, a ?le 
may be tracked. For example, if a user moves the ?le to 
another location within the ?le system 108 hierarchy and/or 
modi?es the ?le, then the ?le may still be identi?ed within the 
local ?le system 108 of a client device 102. Any changes or 
modi?cations to the ?le identi?ed with the content identi?er 
may be uploaded or provided for synchronization and/ or ver 
sion control services provided by the content management 
system 100. 

[0035] A stand-alone content management application 
114a and 11419 (collectively 114), client application, and/or 
third-party application may be implemented to provide a user 
interface for a user to interact with content management sys 
tem 100. Content management application 114 may expose 
the functionality provided with content management inter 
face 104 and accessible modules for device 102. Web browser 
116a and 11619 (collectively 116) may be used to display a 
web page front end for a client application that may provide 
content management 100 functionality exposed/provided 
with content management interface 104. 

[0036] Content management system 100 may allow a user 
with an authenticated account to store content, as well as 

perform management tasks, such as retrieve, modify, browse, 
synchronize, and/or share content with other accounts. Vari 
ous embodiments of content management system 100 may 
have elements, including, but not limited to, content manage 
ment interface module 104, account management module 
120, synchronization module 122, collections module 124, 
sharing module 126, ?le system abstraction 128, data store 
118, and organization module 140. The content management 
service interface module 104 may expose the server-side or 
back end functionality/capabilities of content management 
system 100. For example, a counter-part user interface (e.g., 
stand-alone application, client application, etc.) on client 
electronic devices 102 may be implemented using content 
management service interface 104 to allow a user to perform 
functions offered by modules of content management system 
100. In particular, content management system 100 may have 
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an organization module 140 for identifying similar content 
items for clusters and samples of content items for presenta 
tion within user interfaces. 

[0037] The user interface offered on client electronic 
device 102 may be used to create an account for a user and 
authenticate a user to use an account using account manage 
ment module 120. The account management module 120 of 
the content management service may provide the functional 
ity for authenticating use of an account by a user and/or a 
client electronic device 102 with username/password, device 
identi?ers, and/ or any other authentication method. Account 
information 130 may be maintained in data store 118 for 
accounts. Account information may include, but is not limited 
to, personal information (e.g., an email address or usemame), 
account management information (e.g., account type, such as 
“free” or “paid”), usage information, (e.g., ?le edit history), 
maximum storage space authorized, storage space used, con 
tent storage locations, security settings, personal con?gura 
tion settings, content sharing data, etc. An amount of content 
management may be reserved, allotted, allocated, stored, and/ 
or may be accessed with an authenticated account. The 
account may be used to access ?les 110 within data store 118 
for the account and/or ?les 110 made accessible to the 
account that are shared from another account. Account mod 
ule 120 may interact with any number of other modules of 
content management system 100. 

[0038] An account may be used to store content, such as 
documents, text ?les, audio ?les, video ?les, etc., from one or 
more client devices 102 authorized on the account. The con 
tent may also include folders of various types with different 
behaviors, or other mechanisms of grouping content items 
together. For example, an account may include a public folder 
that is accessible to any user. The public folder may be 
assigned a web-accessible address. A link to the web-acces 
sible address may be used to access the contents of the public 
folder. In another example, an account may include a photos 
folder that is intended for photos and that provides speci?c 
attributes and actions tailored for photos; an audio folder that 
provides the ability to play back audio ?les and perform other 
audio related actions; or other special purpose folders. An 
account may also include shared folders or group folders that 
are linked with and available to multiple user accounts. The 
permissions for multiple users may be different for a shared 
folder. 

[0039] Content items (e.g., ?les 110) may be stored in data 
store 118. Data store 118 may be a storage device, multiple 
storage devices, or a server. Alternatively, data store 118 may 
be cloud storage provider or network storage accessible via 
one or more communications networks. Content manage 

ment system 100 may hide the complexity and details from 
client devices 102 by using a ?le system abstraction 128 (e. g., 
a ?le system database abstraction layer) so that client devices 
102 do not need to know exactly where the content items are 
being stored by the content management system 100. 
Embodiments may store the content items in the same folder 
hierarchy as they appear on client device 102. Alternatively, 
content management system 100 may store the content items 
in various orders, arrangements, and/ or hierarchies. Content 
management system 100 may store the content items in a 
network accessible storage (SAN) device, in a redundant 
array of inexpensive disks (RAID), etc. Content management 
system 100 may store content items using one or more parti 
tion types, such as FAT, FAT32, NTFS, EXT2, EXT3, EXT4, 
ReiserFS, BTRFS, and so forth. 
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[0040] Data store 118 may also store metadata describing 
content items, content item types, and the relationship of 
content items to various accounts, folders, collections, or 
groups. The metadata for a content item may be stored as part 
of the content item and/ or may be stored separately. Metadata 
may be store in an object-oriented database, a relational data 
base, a ?le system, or any other collection of data. In one 
variation, each content item stored in data store 118 may be 
assigned a system-wide unique identi?er. 
[0041] Data store 118 may decrease the amount of storage 
space required by identifying duplicate ?les or duplicate 
chunks of ?les. Instead of storing multiple copies, data store 
118 may store a single copy of a ?le 134 and then use a pointer 
or other mechanism to link the duplicates to the single copy. 
Similarly, data store 118 may store ?les 134 more ef?ciently, 
as well as provide the ability to undo operations, by using a 
?le version control that tracks changes to ?les, different ver 
sions of ?les (including diverging version trees), and a change 
history. The change history may include a set of changes that, 
when applied to the original ?le version, produce the changed 
?le version. 

[0042] Content management system 100 may be con?g 
ured to support automatic synchronization of content from 
one or more client devices 102. The synchronization may be 
platform independent. That is, the content may be synchro 
nized across multiple client devices 102 of varying type, 
capabilities, operating systems, etc. For example, client 
device 102a may include client software, which synchro 
nizes, via a synchronization module 122 at content manage 
ment system 100, content in client device 102 ?le system 108 
with the content in an associated user account. In some cases, 
the client software may synchronize any changes to content in 
a designated folder and its sub-folders, such as new, deleted, 
modi?ed, copied, or moved ?les or folders. In one example of 
client software that integrates with an existing content man 
agement application, a user may manipulate content directly 
in a local folder, while a background process monitors the 
local folder for changes and synchronizes those changes to 
content management system 100. In some embodiments, a 
background process may identify content that has been 
updated at content management system 100 and synchronize 
those changes to the local folder. The client software may 
provide noti?cations of synchronization operations, and may 
provide indications of content statuses directly within the 
content management application. Sometimes client device 
102 may not have a network connection available. In this 
scenario, the client software may monitor the linked folder for 
?le changes and queue those changes for later synchroniza 
tion to content management system 100 when a network 
connection is available. Similarly, a user may manually stop 
or pause synchronization with content management system 
100. 

[0043] A user may also view or manipulate content via a 
web interface generated and served by user interface module 
104. For example, the user may navigate in a web browser to 
a web address provided by content management system 100. 
Changes or updates to content in the data store 118 made 
through the web interface, such as uploading a new version of 
a ?le, may be propagated back to other client devices 102 
associated with the user’s account. For example, multiple 
client devices 102, each with their own client software, may 
be associated with a single account and ?les in the account 
may be synchronized between each of the multiple client 
devices 102. 
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[0044] Content management system 100 may include shar 
ing module 126 for managing sharing content and/or collec 
tions of content publicly or privately. Sharing module 126 
may manage sharing independently or in conjunction with 
counterpart sharing module (e.g., 152a and 15219). Sharing 
content publicly may include making the content item and/ or 
the collection accessible from any computing device in net 
work communication with content management system 100. 
Sharing content privately may include linking a content item 
and/or a collection in data store 118 with two or more user 
accounts so that each user account has access to the content 

item. The sharing may be performed in a platform indepen 
dent manner. That is, the content may be shared across mul 
tiple client devices 102 of varying type, capabilities, operat 
ing systems, etc. The content may also be shared across 
varying types of user accounts. In particular, the sharing 
module 126 may be used with the collections module 124 to 
allow sharing of a virtual collection with another user or user 
account. A virtual collection may be a grouping of content 
identi?ers that may be stored in various locations within ?le 
system of client device 102 and/or stored remotely at content 
management system 100. 

[0045] A virtual collection may be created with collection 
module 124 by selecting existing content items stored and/or 
managed by the ?le storage service and associating the exist 
ing content items within data storage (e.g., associating stor 
age locations, content identi?ers, and/or addresses of stored 
content items in collections database) with the virtual collec 
tion. By associating existing content items with the virtual 
collection, a content item may be designated as part of the 
virtual collection without having to physically store (e. g., by 
copying and pasting the content item ?le to a directory) the 
content item in another location within data storage in order to 
place the content item in the collection. 

[0046] In some embodiments, content management system 
100 may be con?gured to maintain a content directory or a 
database table/entity for content items where each entry or 
row identi?es the location of each content item in data store 
118. In some embodiments, a unique or a nearly unique 
content identi?er may be stored for each content item stored 
in the data store 118. 

[0047] Metadata may be stored for each content item. For 
example, metadata may include a content path that may be 
used to identify the content item. The content path may 
include the name of the content item and a folder hierarchy 
associated with the content item (e.g., the path for storage 
locally within a client device 102). In another example, the 
content path may include a folder or path of folders in which 
the content item is placed as well as the name of the content 
item. Content management system 100 may use the content 
path to present the content items in the appropriate folder 
hierarchy in a user interface with a traditional hierarchy view. 
A content pointer that identi?es the location of the content 
item in data store 118 may also be stored with the content 
identi?er. For example, the content pointer may include the 
exact storage address of the content item in memory. In some 
embodiments, the content pointer may point to multiple loca 
tions, each of which contains a portion of the content item. 

[0048] In addition to a content path and content pointer, a 
content item entry/ database table row in a content item data 
base entity may also include a user account identi?er that 
identi?es the user account that has access to the content item. 

In some embodiments, multiple user account identi?ers may 
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