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SHARING ARTIFACTS BETWEEN COLLABORATIVE SYSTEMS

BACKGROUND

One or more embodiments disclosed within this specification relate to collaborative systems.

Collaborative systems are often used within organizations to improve communication and
efficiency. Organizations have also started to use collaborative systems to interact with
customers. Typically, for purposes of security, the collaborative systems utilized within an
organization are separate and independent from the collaborative systems used to interact with
customers. For example, a collaborative system that is accessible by members of the
organization can be located “behind” a firewall of the organization, whereas a collaborative

system used to interact with customers is not.

In many instances, it is desirable to make information available on two or more collaborative
systems, €.g., on a collaborative system internal to an organization accessible only by
members of the organization and also on a collaborative system that is accessible by non-
members of the organization. To accomplish this task, the information that is to be made
available must be manually uploaded to each collaborative system independently. As the
information changes, the changes must be manually implemented on each collaborative
system. Maintaining up-to-date information across multiple collaborative systems can be a

laborious task.

BRIEF SUMMARY

One or more embodiments disclosed within this specification relate to collaborative systems.
One embodiment can include a method of processing an artifact. The method can include
evaluating each of a plurality of collaborative systems, using a processor, for suitability
hosting an artifact according to at least one attribute of the artifact. A first collaborative

system can be selected from the plurality of collaborative systems according to the evaluation.

The artifact can be stored in the first collaborative system.

Another embodiment can include a method of processing an artifact. The method can include
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associating an artifact with a plurality of users and determining each collaborative system
from a plurality of collaborative systems to which each of the plurality of users is registered
for access as a candidate collaborative system. A first collaborative system can be selected
from the candidate collaborative systems. The artifact can be stored in the first collaborative

System.

Another embodiment can include a system for processing an artifact. The system can include

a processor configured to initiate executable operations as described within this specification.
Another embodiment can include a computer program product for processing an artifact. The
computer program product can include a computer readable storage medium having computer
readable program code embodied therewith. The computer readable program code can be
configured to implement or initiate the various operations described within this specification.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a system for sharing artifacts between collaborative

systems in accordance with an embodiment disclosed within this specification.

FIG. 2 is a block diagram illustrating an example of a data processing system.

FIG. 3 is a flow chart illustrating a method sharing artifacts between collaborative systems in

accordance with another embodiment disclosed within this specification.

FIG. 4 is a flow chart illustrating a method of sharing artifacts between collaborative systems

in accordance with another embodiment disclosed within this specification.

FIG. 5 is a flow chart illustrating a method of sharing artifacts between collaborative systems

in accordance with another embodiment disclosed within this specification.

FIG. 6 is a flow chart illustrating a method of sharing artifacts between collaborative systems

in accordance with another embodiment disclosed within this specification.
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DETAILED DESCRIPTION

As will be appreciated by one skilled in the art, aspects of the present invention may be
embodied as a system, method or computer program product. Accordingly, aspects of the
present invention may take the form of an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-code, etc.) or an embodiment
combining software and hardware aspects that may all generally be referred to herein as a

EE Y

“circuit,” “module” or “system.” Furthermore, aspects of the present invention may take the
form of a computer program product embodied in one or more computer readable medium(s)

having computer readable program code embodied, e.g., stored, thereon.

Any combination of one or more computer readable medium(s) may be utilized. The
computer readable medium may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage medium may be, for example, but not
limited to, an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any suitable combination of the foregoing. More specific
examples (a non-exhaustive list) of the computer readable storage medium would include the
following: an electrical connection having one or more wires, a portable computer diskette, a
hard disk drive (HDD), a solid state drive (SSD), a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-only memory (EPROM or Flash
memory), an optical fiber, a portable compact disc read-only memory (CD-ROM)), a digital
versatile disc (DVD), an optical storage device, a magnetic storage device, or any suitable
combination of the foregoing. In the context of this document, a computer readable storage
medium may be any tangible medium that can contain, or store a program for use by or in

connection with an instruction execution system, apparatus, or device.

A computer readable signal medium may include a propagated data signal with computer
readable program code embodied therein, for example, in baseband or as part of a carrier
wave. Such a propagated signal may take any of a variety of forms, including, but not limited
to, electro-magnetic, optical, or any suitable combination thereof. A computer readable signal
medium may be any computer readable medium that is not a computer readable storage
medium and that can communicate, propagate, or transport a program for use by or in

connection with an instruction execution system, apparatus, or device.
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Program code embodied on a computer readable medium may be transmitted using any
appropriate medium, including but not limited to wireless, wireline, optical fiber, cable, RF,
etc., or any suitable combination of the foregoing. Computer program code for carrying out
operations for aspects of the present invention may be written in any combination of one or
more programming languages, including an object oriented programming language such as
Java™, Smalltalk, C++ or the like and conventional procedural programming languages, such
as the “C” programming language or similar programming languages. The program code may
execute entirely on the user's computer, partly on the user's computer, as a stand-alone
software package, partly on the user's computer and partly on a remote computer, or entirely
on the remote computer or server. In the latter scenario, the remote computer may be
connected to the user's computer through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may be made to an external

computer (for example, through the Internet using an Internet Service Provider).

Aspects of the present invention are described below with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (systems), and computer program products
according to embodiments of the invention. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart
illustrations and/or block diagrams, can be implemented by computer program instructions.
These computer program instructions may be provided to a processor of a general purpose
computer, special purpose computer, or other programmable data processing apparatus to
produce a machine, such that the instructions, which execute via the processor of the
computer, other programmable data processing apparatus, or other devices create means for
implementing the functions/acts specified in the flowchart and/or block diagram block or

blocks.

These computer program instructions may also be stored in a computer readable medium that
can direct a computer, other programmable data processing apparatus, or other devices to
function in a particular manner, such that the instructions stored in the computer readable
medium produce an article of manufacture including instructions which implement the

function/act specified in the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer, other programmable

data processing apparatus, or other devices to cause a series of operational steps to be
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performed on the computer, other programmable apparatus or other devices to produce a
computer implemented process such that the instructions which execute on the computer or
other programmable apparatus provide processes for implementing the functions/acts

specified in the flowchart and/or block diagram block or blocks.

One or more embodiments disclosed within this specification relate to collaborative systems.
In accordance with the inventive arrangements disclosed within this specification, the
determination of which of a plurality of different collaborative systems is suited to host an
artifact can be performed automatically. An “artifact,” as used within this specification, can
refer to a digital object or asset. An artifact, for example, can be a file such as a document,

whether a text file, a presentation, or the like, a multimedia file, an audio file, a video file, etc.

One or more attributes of an artifact to be hosted within a collaborative system can be
evaluated. A plurality of collaborative systems also can be evaluated with respect to the
attributes of the artifact and one or more characteristics of each collaborative system under
consideration. A collaborative system that is suited to host the artifact can be selected based

upon the evaluation.

Accordingly, the artifact can be automatically uploaded or stored on the selected collaborative
system. In some cases, links to the artifact can be created on one or more other collaborative
systems, thereby reducing the computing resources otherwise consumed by making the
artifact available via more than one collaborative system. Other aspects of the one or more
embodiments disclosed within this specification will be apparent from the following

description in conjunction with the Figures.

FIG. 1 is a block diagram illustrating a system for sharing artifacts between collaborative
systems in accordance with an embodiment disclosed within this specification. As shown,
FIG. 1 illustrates collaborative systems 105, 110, and 115. Each of collaborative systems
105-115 can include an application programming interface (API) through which one or more
other users and/or systems can interact. Collaborative system 105 includes API 120.

Collaborative system 110 includes API 125. Collaborative system 115 includes API 130.

In general, a “collaborative system” refers to a combination of one or more data processin
) Y

systems executing suitable computer program code, ¢.g., a collaborative application, that
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allows more than one user involved in a given task to work together towards the completion
of that task. The collaborative system allows the group of users involved in the task to
collaborate, i.c., work together, by sharing one or more artifacts relating to the task,
communicating with one another, and the like. In some cases, the collaborative system can
provide project management functions such as task assignment, time-management of
deadlines, and shared calendars. Examples of collaborative systems can include LotusLive™
and IBM Connections, both of which are available from International Business Machines
Corporation of Armonk, New York. Other examples of collaborative systems can include
Wikis, online meeting spaces, online forums, etc., where membership or access to a
collaborative space within the collaborative system can be restricted to a defined and/or

limited set of users registered with the collaborative system.

As used within this specification, a “collaborative space” can refer to an area, ¢.g., a logical
arca or a virtual area, or environment defined within a collaborative system in which artifacts
can be stored or hosted. Each collaborative space can be associated with one or more users
registered with the collaborative system in which the collaborative space is located. Users
associated with a collaborative space are granted access to the collaborative space. Each
collaborative space within a collaborative system can be associated with a different
combination of users that is independently specifiable from each other collaborative space in
the collaborative system. Typically, the users granted access to a collaborative space will be a

subset of the users registered with the collaboration system.

A sharing system 135 can be communicatively linked with each of collaborative systems 105-
115 via a communications network (network) 140. Network 140 can be implemented as a
wireless network, a wired network, a public network, a private network, or any combination
thereof. In general, a user, such as an owner of an artifact 145 to be hosted on one of
collaborative system 105-115, can interact with sharing system 135. For example, sharing
system 135 can provide a user interface, e.g., a graphical user interface (GUI), through which

the owner of artifact 145 can communicate.

In one aspect, an owner of artifact 145, e.g., a user, can identify artifact 145 to sharing system
135 via the user interface. Sharing system 135 can be configured to automatically determine
the most suitable one of collaborative systems 105-115 to host artifact 145. The selection of a

particular one of the collaborative systems 105-115 can performed according to an evaluation



10

15

20

25

30

of attributes of artifact 145, an evaluation of characteristics of collaborative systems 105-115,
and/or a comparison of the attributes and characteristics. Having selected a collaborative
system, sharing system 135 can interact with the selected collaborative system via the API of

that collaborative system to upload artifact 145.

For purposes of illustration, consider the case in which sharing system 135 automatically
selects collaborative system 105 to host the artifact. Sharing system 135 can be registered
with each collaborative systems 105-115 thereby allowing sharing system, acting via API
120, to create any objects, ¢.g., documents, activities, discussion entries, etc., that may be
required in collaborative system 105 to host artifact 145. For example, sharing system 135
can instruct collaborative system 105 to create a collaborative space in which artifact 145 is

stored and with which users intended to access artifact 145 are provided access.

FIG. 2 is a block diagram illustrating an example of a data processing system 200.
Collaborative systems 105-115 and sharing system 135, for example, each can be
implemented using a data processing system or a plurality of communicatively linked data

processing systems as illustrated in FIG. 2.

System 200 can include at least one processor 205 coupled to memory elements 210 through a
system bus 215. As such, system 200 can store program code, ¢.g., a collaborative
application or a sharing system application, within memory elements 210. Processor 205 can
execute the program code accessed from memory elements 210 via system bus 215. In one
aspect, for example, system 200 can be implemented as computer that is suitable for storing
and/or executing program code. It should be appreciated, however, that system 200 can be
implemented in the form of any system including a processor and memory that is capable of

performing the functions described within this specification.

Memory elements 210 can include one or more physical memory devices such as, for
example, local memory 220 and one or more bulk storage devices 225. Local memory 220
refers to random access memory or other non-persistent memory device(s) generally used
during actual execution of the program code. Bulk storage device(s) 225 can be implemented
as a hard drive or other persistent data storage device. System 200 also can include one or
more cache memories (not shown) that provide temporary storage of at least some program

code in order to reduce the number of times program code must be retrieved from bulk
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storage device 225 during execution.

Input/output (I/0) devices such as a keyboard 230, a display 235, and a pointing device 240
optionally can be coupled to system 200. The I/O devices can be coupled to system 200
either directly or through intervening I/O controllers. Network adapter 245 also can be
coupled to system 200 to enable system 200 to become coupled to other systems, computer
systems, remote printers, and/or remote storage devices through intervening private or public
networks. Modems, cable modems, and Ethernet cards are examples of different types of

network adapter 245 that can be used with system 200.

As noted, memory elements 210 can store a collaborative application in the case of a
collaborative system thereby configuring system 200 to perform the various functions and/or
operations described within this specification for a collaborative system. In another aspect,
memory elements 210 can store a sharing application in the case of a sharing system thereby
configuring system 200 to perform the various functions and/or operations described within

this specification for a sharing system.

FIG. 3 is a flow chart illustrating a method 300 sharing artifacts between collaborative
systems in accordance with another embodiment disclosed within this specification. Method
300 illustrates an automated method for selecting a particular collaborative system from a
plurality of collaborative systems to host an artifact. Method 300 can be performed by

sharing system 135 as described with reference to FIGs. 1 and 2 of this specification.

In step 305, the sharing system can identify an artifact to be hosted by a collaborative system.
For example, a user such as an owner of the artifact can interact with a user interface of the
sharing system to specify the artifact. In step 310, the sharing system can determine one or
more attributes of the identified artifact. Examples of attributes of the artifact can include, but
are not limited to, the type of the file, e.g., an extension of the file, the size of the file, whether
the file is a media file to be played via the collaborative site hosting the artifact, the number of

users intended to access the artifact, etc.

In another aspect, attributes of the artifact can include a list of users that are to have access to
the artifact once loaded into a collaborative system. For example, the sharing system can

determine one or more users that are to have access to the artifact once hosted in a particular
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collaborative system. The owner of the artifact can specify one or more other users that are to
have access, ¢.g., read or write access, to the artifact when hosted by a collaborative system.
Such information can be provided by the owner through the user interface used to specify the
artifact. Each user that is identified can be one that is registered with the sharing system and

with one or more collaborative systems available to host the artifact.

In step 315, the sharing system can determine one or more characteristics of each of a
plurality of collaborative systems that are available to host the artifact. In one aspect, the
sharing system can include a list of collaborative systems available to host the artifact. The
list can specify known characteristics of the each collaborative system. Some characteristics
can be static such as, for example, the cost of storing a unit of data on the collaborative
system. Other characteristics can be dynamic in that the characteristics change over time and
are determined by a query from the sharing system to the applicable collaborative system. As
such, the sharing system must query the collaborative system(s) in order to determine the
current state or value of the characteristic. An example of a dynamic characteristic of a
collaborative system can include the amount of long term (e.g., persistent or non-transient

storage) such as disk space available or unused.

Another example of a characteristic that can be static or dynamic depending upon the
particular collaborative system can be which users are registered with, and able to access, the
collaborative system. For example, the sharing system can query each collaborative system
on the list to determine whether each of the users associated with the artifact is registered with
the collaborative system and, as such, would be able to access the artifact if hosted on the
collaborative system. In another example, the characteristics can include whether the owner
of the artifact has write access to the collaborative system. In this regard, any collaborative
systems to which the owner does not have write access can be excluded from consideration

for hosting the artifact.

Consider the case in which the users intended to access the artifact once hosted in a
collaborative system have different rights from one collaborative system to the next. Some
users, for instance, can be employees of an organization with access to an internally available
collaborative system that is protected within a firewall or other network security measure of
the organization, while other users are not employees and do not have access to the internally

available collaborative system. For example, the non-employee users can have access to a
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publicly available collaborative system that is located external to the firewall. Thus, it may be
the case that one or more users intended to have access to the artifact are registered users of
collaborative systems 1 and 3, whereas one or more other users that also are intended to have

access to the artifact are registered with collaborative systems 2 and 3.

In step 320, the sharing system can evaluate the collaborative systems on the list according to
the attribute(s) of the artifact that is to be hosted. The evaluation can be performed using any
of a variety of techniques. In one aspect, scoring techniques can be used in which each
collaborative system is scored for suitability considering one or more or all of the attributes of
the artifact and characteristics of the collaborative systems. For example, an administrator of
the sharing system can set scoring parameters that can be used to rank the collaborative
systems in terms of suitability for hosting the artifact given the attributes of the artifact. In
another aspect, techniques can be used in which the collaborative systems from the list are
continually narrowed or reduced by applying one criteria or performing one comparison at a

time.

In one example, the list of collaborative systems can be evaluated first to determine a subset
of collaborative systems from the list with which each of the users associated with the artifact
is registered and, as such, is able to access the artifact if hosted on the collaborative system.
Collaborative systems that do not meet this criterion can be eliminated from consideration or
eliminated from the list of available collaborative systems considered for hosting the artifact.
Referring to the prior example, only collaborative system 3 would be available for hosting the

artifact.

In another example, using a comparison of the attributes of the artifact with the characteristics
of the collaborative systems, a subset of collaborative systems from the list can be determined
that have characteristics matching the attributes of the artifact in terms of available resources
needed to host the artifact, e.g., sufficient persistent storage, or sufficient persistent storage
that is lowest in cost, etc. In another example, load balancing can be considered where the
current load on each collaborative system is used as a dynamically determined characteristic
by the sharing system to select a collaborative system currently having a lower load than

others.

As noted, the evaluation can consider each of the attributes and/or characteristics concurrently
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or one at a time. For example, the list of collaborative systems can be narrowed to a first
subset in which each collaborative system is able to provide access to each user associated
with the artifact. The list of collaborative systems can be further narrowed to a second subset
of those that have sufficient computing resources to host the artifact. The list of collaborative
systems can be further narrowed to a third subset in which the “N” most cost effective
collaborative systems are selected for hosting the artifact, where “N” is an integer value that

can be a sharing system preference.

In step 325, the sharing system can select the collaborative system of those considered that is
most, or best, suited to hosting the artifact based upon the evaluation performed in step 320.
The collaborative system that is selected can be the collaborative system remaining, e.g., the
one that has not been eliminated from consideration or can be the collaborative system having
the highest score from the evaluation when two or more collaborative systems remain viable

candidates, ¢.g., have not been eliminated.

In step 330, the sharing system can store the artifact in the selected collaborative system. In
storing, or uploading, the artifact to the selected collaborative system, the sharing system can
create any necessary and/or appropriate objects that may be required within the selected
collaborative system. For example, the sharing system can first create a collaborative space,
e.g., a discussion thread or space, activity, task, etc., within the selected collaborative system
where each user associated with the artifact is specified as an authorized user for the
collaborative space created. The sharing system then can store or otherwise associate the

artifact with the created collaborative space.

It should be appreciated that the sharing system, being capable of communicating with each
of the collaborative systems considered for hosting the artifact via the API of each respective
collaborative system can be configured to provide the instructions or information necessary to
effectuate the actions described. The sharing system can perform the operations necessary to
cause each collaborative system to host the artifact despite the operations, ¢.g., commands

and/or syntax of the operations, being different from one collaborative system to the next.

Having selected a collaborative system and issued instructions to cause the collaborative
system to host the artifact, the sharing system can maintain a record of the transactions

performed that specifies, for example, the artifact, the location of the artifact (e.g., a uniform
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resource identifier (URI) or a uniform resource locator (URL)), the users associated with the

artifact, etc.

FIG. 4 is a flow chart illustrating a method 400 of sharing artifacts between collaborative
systems in accordance with another embodiment disclosed within this specification. Method
400 1llustrates a method of selecting a collaborative system for hosting an artifact from a
plurality of collaborative systems. Method 400 can be performed by sharing system 135 as

described with reference to FIGs. 1 and 2 of this specification.

In step 405, the sharing system can identify the owner of the artifact to be hosted. For
example, the owner can log into the sharing system. In step 410, the sharing system can
determine the artifact that is to be uploaded, e.g., by the owner indicating the artifact via a
user interface. In step 415, the sharing system can determine one or more attributes for the

artifact, e.g., file type, size, users to access the artifact, etc.

In step 420, the sharing system can determine the particular collaborative systems to which
the owner has access. For example, the sharing system can be configured to include a list of
registered users where the list further indicates which collaborative system(s) of those
registered with the sharing system that each user has access and the type of access, ¢.g., read,
write, etc. In another example, the sharing system can determine the collaborative systems to
which the owner has write access by querying each collaborative system registered with the
sharing system for such information. Collaborative systems in which the owner has write
access can be considered candidates for hosting the artifact. In step 425, the sharing system
can present, e.g., display, a list of collaborative systems to which the owner has write access.
The list of collaborative systems to which the owner has write access can be presented to the

owner to solicit a response.

In step 430, the sharing system can receive an input from the owner indicating which of the
collaborative systems presented in step 425 through which the owner would like the artifact to
be published. As used within this specification, “published” can mean that the artifact is
available via a collaborative system that is publishing the artifact. The artifact can, but need

not, be stored or hosted on a collaborative system through which the artifact is published.

In step 435, the sharing system can evaluate the collaborative systems selected by the owner
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according to the attributes of the artifact and/or any characteristics of the collaborative
systems as previously described. In step 440, the sharing system can select a collaborative
system for hosting the artifact according to the evaluation performed in step 435. In step 445,

the sharing system can store the artifact in the selected, ¢.g., a “first,” collaborative system.

In step 450, the sharing system can create or post a link, e.g., a soft link, to the artifact hosted
in the first collaborative system within one or more other, ¢.g., second, collaborative systems.
For example, in cases where no single collaborative system is able to provide each user
associated with the artifact access to the hosted artifact, the artifact can be hosted in a selected
collaborative system and the sharing system can post a link to the artifact in one or more other
collaborative systems. In this regard, the artifact can be published to more than one

collaborative system automatically by the sharing system.

The sharing system can identify a collaborative system, ¢.g., a second collaborative system,
that provides access to one or more or all of the users unable to access the first collaborative
system selected to host the artifact. The sharing system can post a link to the artifact within
the second collaborative system. Posting a link rather than another instance of the artifact
within the second collaborative system helps to avoid unnecessary computing resource usage

across multiple collaborative systems.

In creating a link, the sharing system can create any necessary and/or appropriate objects that
may be required within the second collaborative system. For example, the sharing system can
first create a collaborative space, ¢.g., a discussion thread or space, activity, task, etc., within
the selected collaborative system where one or more or all users associated with the artifact
are specified as authorized users for the collaborative space that is created. In one aspect,
only users that are registered with the second collaborative system, but not the first
collaborative system, can be designated as authorized users for the collaborative space created

to store the link in the second collaborative system.

For example, when the owner selects two collaborative systems to which the artifact is to be
published, the sharing system can choose a first of the collaborative systems to host the
artifact, e.g., the collaborative system determined to be best suited, and a second of the

collaborative systems to which a link to the artifact can be posted.
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The sharing system also can be configured to mediate access from the collaborative system in
which a link to the artifact is posted (e.g., the link collaborative system) to the collaborative
system hosting the artifact (e.g., the hosting collaborative system). For example, responsive
to a user selection of the link in the link collaborative system, the link collaborative system
can initiate a request to the sharing system to retrieve the artifact. The sharing system, which
has credentials to access both the hosting collaborative system and the link collaborative
system, can determine that the request originated from a user associated with the requested
artifact and from the link collaborative system. The sharing system can determine the artifact
requested from the selected link, locate the artifact within the hosting collaborative system,
e.g., locate the URI or URL stored in the sharing system for the artifact, retrieve a copy of the
artifact from the hosting collaborative system, and provide the artifact to the requesting user

that initially selected the link from the link collaborative system.

FIG. 5 is a flow chart illustrating a method 500 of sharing artifacts between collaborative
systems in accordance with another embodiment disclosed within this specification. More
particularly, method 500 illustrates a method propagating information between collaborative
systems relating to an artifact. Method 500 can be performed by sharing system 135 as

described with reference to FIGs. 1 and 2 of this specification.

Method 500 can begin in a state where an artifact is hosted in a hosting collaborative system
and a link to the artifact is posted in a link collaborative system. A user with access to the
link collaborative system has accessed the artifact and modified the artifact in some way.
Accordingly, the user wishes to provide feedback in the form of an edited version of the
artifact back to one or more other users associated with the artifact that have access to the

hosting collaborative system.

In step 503, the link collaborative system can identify a modified version of the artifact. For
example, a user can interact with the link collaborative system to specify a modified version
of the artifact through a user interface for uploading to the link collaboration system. In step
510, the link collaborative system can store a copy of the modified version of the artifact in

the collaborative space in which the link to the artifact is posted.

In step 515, the sharing system can determine that a modified version of the artifact has been

uploaded to the collaborative space. In one aspect, the sharing system can be configured to
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query each collaborative system that is hosting either the artifact or a link thereto, for changes
to the collaborative space in which the link or the artifact is stored from time to time or
periodically. In another aspect, the sharing system can be registered with the link
collaborative system, e.g., as a user of the collaborative space to which the modified version
of the artifact is uploaded, to receive a notification responsive to any changes to the

collaborative space.

In step 520, the sharing system can instruct the hosting collaborative system to store a copy of
the modified version of the artifact in the collaborative space in which the artifact is stored.

In step 525, the sharing system can instruct the link collaborative system to replace the
modified version of the artifact with a link to the modified version of the artifact now hosted
in the hosting collaborative system. The modified version of the artifact, for example, can be
removed or otherwise deleted from the link collaborative system so that only a single instance
of the modified version of the artifact is maintained across each collaborative system

providing access of some form to the artifact or modified versions of the artifact.

In performing the various operations described herein, the sharing system can be configured
to store a record of the different transactions, e.g., functions, operations, instructions, etc.
communicated to and/or from each of the collaborative system. In this regard, the sharing
system can maintain historical records of actions performed allowing automation of tasks as
described with reference to FIG. 5, for example, to occur without user intervention. The
sharing system, for example, can maintain a record of the particular collaborative system and
collaborative space hosting the artifact, which collaborative systems and collaborative spaces
are hosting links to each artifact, and update the records as new operations are transacted are

performed.

FIG. 6 is a flow chart illustrating a method 600 of sharing artifacts between collaborative
systems in accordance with another embodiment disclosed within this specification. More
particularly, method 600 illustrates a method of dynamically, ¢.g., automatically, updating an
artifact responsive to changes to one or more attributes of the artifact. Method 600 can be
performed by sharing system 135 as described with reference to FIGs. 1 and 2 of this

specification.

Method 600 can begin in a state in which an owner of an artifact hosted within a first
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collaborative system changes an attribute of the artifact. For example, the owner can add or
remove a user to the list of users granted access to the artifact. For purposes of illustration,
consider the case in which responsive to modifying an attribute of the artifact, the sharing
system determines that a different collaborative system is better suited to host the artifact than

a first collaborative system in which the artifact is currently hosted.

In step 605, the sharing system can store the artifact within a second collaborative system
determined better suited to host the artifact. As noted, the sharing system can instruct the

second collaborative system to generate any objects necessary for hosting the artifact.

In step 610, the sharing system can instruct the first collaborative system to remove or delete
the artifact. In some cases, the sharing system can determine that the first collaborative
system, in order to continue providing access to each user associated with the artifact, should
include a link to the artifact. In that case, the artifact can be replaced with a link to the artifact
now hosted in the second collaborative system. In other cases, the first collaborative system
may no longer be needed. In that case, the sharing system can instruct the first collaborative

system to purge the entire collaborative space associated with the artifact.

In step 615, the sharing system can communicate with each link collaborative system to
update the link that pointed to the first collaborative system to the location of the artifact now

hosted in the second collaborative system.

The one or more embodiments disclosed within this specification relieve the owner of an
artifact from having to determine the proper collaborative system to host an artifact. Further,
the owner is relieved from having to update a plurality of different collaborative systems with
changes to artifacts over time in order to continue to provide access to the artifact, or the most

recent version of an artifact, through the plurality of different collaborative systems.

The flowcharts and block diagrams in the Figures illustrate the architecture, functionality, and
operation of possible implementations of systems, methods and computer program products
according to various embodiments of the present invention. In this regard, each block in the
flowcharts or block diagrams may represent a module, segment, or portion of code, which
comprises one or more executable instructions for implementing the specified logical

function(s). It should also be noted that, in some alternative implementations, the functions
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noted in the block may occur out of the order noted in the figures. For example, two blocks
shown in succession may, in fact, be executed substantially concurrently, or the blocks may
sometimes be executed in the reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams and/or flowchart illustration, and
combinations of blocks in the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems that perform the specified functions

or acts, or combinations of special purpose hardware and computer instructions.

The terminology used herein is for the purpose of describing particular embodiments only and

[TINET T )
a

is not intended to be limiting of the invention. As used herein, the singular forms an,
and “the” are intended to include the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms “include” and/or “including,” when
used in this specification, specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or more

other features, integers, steps, operations, elements, components, and/or groups thereof.

Reference throughout this specification to "one embodiment," "an embodiment," or similar
language means that a particular feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment disclosed within this
specification. Thus, appearances of the phrases "in one embodiment," "in an embodiment,”
and similar language throughout this specification may, but do not necessarily, all refer to the

same embodiment.

The term “plurality,” as used herein, is defined as two or more than two. The term “another,”
as used herein, is defined as at least a second or more. The term “coupled,” as used herein, is
defined as connected, whether directly without any intervening elements or indirectly with
one or more intervening elements, unless otherwise indicated. Two elements also can be
coupled mechanically, electrically, or communicatively linked through a communication
channel, pathway, network, or system. The term "and/or" as used herein refers to and
encompasses any and all possible combinations of one or more of the associated listed items.
It will also be understood that, although the terms first, second, etc. may be used herein to
describe various elements, these elements should not be limited by these terms, as these terms

are only used to distinguish one element from another.
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The term "if" may be construed to mean "when" or "upon” or "in response to determining” or
"in response to detecting," depending on the context. Similarly, the phrase "if it is
determined" or "if [a stated condition or event] is detected” may be construed to mean "upon
determining” or "in response to determining” or "upon detecting [the stated condition or

event]" or "in response to detecting [the stated condition or event]," depending on the context.

The corresponding structures, materials, acts, and equivalents of all means or step plus
function elements in the claims below are intended to include any structure, material, or act
for performing the function in combination with other claimed elements as specifically
claimed. The description of the present invention has been presented for purposes of
illustration and description, but is not intended to be exhaustive or limited to the invention in
the form disclosed. Many modifications and variations will be apparent to those of ordinary
skill in the art without departing from the scope of the invention. The embodiment was
chosen and described in order to best explain the principles of the invention and the practical
application, and to enable others of ordinary skill in the art to understand the invention for
various embodiments with various modifications as are suited to the particular use

contemplated.
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CLAIMS

1. A computer-implemented method of processing an artifact, the method comprising:
evaluating each of a plurality of collaborative systems, using a processor, for
suitability hosting an artifact according to at least one attribute of the artifact;
selecting a first collaborative system from the plurality of collaborative systems
according to the evaluation; and

storing the artifact in the first collaborative system.

2. The method of claim 1, wherein evaluating each of the plurality of collaborative
systems comprises:
determining which of a plurality of users intended to access the artifact are registered

with each of the plurality of collaborative systems.

3. The method of claim 1, wherein evaluating each of the plurality of collaborative
systems comprises:
determining at least one computing resource needed to host the artifact; and
comparing the at least one computing resource needed to host the artifact with
computing resources available in each of the plurality of collaborative systems,
wherein the first collaborative system is selected according to availability of the

computing resource needed to host the artifact.

4. The method of claim 1, further comprising:
automatically creating a link within a second collaborative system different from the

first collaborative system pointing to the artifact hosted in the first collaborative system.

5. The method of claim 1, further comprising:
limiting the plurality of collaborative systems from which the first collaborative

system is selected to collaborative systems to which an owner of the artifact has write access.

6. The method of claim 5, further comprising:
receiving a user input selecting at least two of the collaborative systems to which the
owner has write access; and

further limiting the plurality of collaborative systems to the at least two of the
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collaborative systems selected by the user input.

7. The method of claim 1, further comprising:
responsive to a change to the at least one attribute of the artifact:
evaluating each of the plurality of collaborative systems for suitability hosting
the artifact according to the change to the at least one attribute of the artifact;
selecting a second collaboration system to host the artifact;
removing the artifact from the first collaborative system; and

uploading the artifact to the second collaborative system.

8. The method of claim 1, further comprising:

responsive to detecting a modified version of the artifact within a second collaborative
system, storing the modified version of the artifact within the first collaborative system and
replacing the modified version of the artifact within the second collaborative system with a

link to the modified version of the artifact within the first collaborative system.

9. A method of processing an artifact, the method comprising:

associating an artifact with a plurality of users;

determining each collaborative system from a plurality of collaborative systems to
which each of the plurality of users is registered for access as a candidate collaborative
system; and

selecting a first collaborative system from the candidate collaborative systems; and

storing the artifact in the first collaborative system.

10.  The method of claim 9, further comprising:

determining at least one computing resource needed to host the artifact within a
collaborative system; and

comparing the at least one computing resource needed to host the artifact with
available computing resources of each candidate collaborative system,

wherein the first candidate collaborative system is further selected according to

availability of the computing resource needed to host the artifact.

11. The method of claim 9, further comprising:

automatically creating a link within a second collaborative system different from the
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first collaborative system pointing to the artifact in the first collaborative system.

12. A system for processing an artifact, the system comprising:

a processor configured to initiate executable operations comprising;:

evaluating each of a plurality of collaborative systems, using a processor, for
suitability hosting an artifact according to at least one attribute of the artifact;

selecting a first collaborative system from the plurality of collaborative systems
according to the evaluation; and

storing the artifact in the first collaborative system.

13.  The system of claim 12, wherein evaluating each of the plurality of collaborative
systems comprises:
determining which of a plurality of users intended to access the artifact are registered

with each of the plurality of collaborative systems.

14.  The system of claim 12, wherein evaluating each of the plurality of collaborative
systems comprises:

determining at least one computing resource needed to host the artifact; and

comparing the at least one computing resource needed to host the artifact with
computing resources available in each of the plurality of collaborative systems,

wherein the first collaborative system is selected according to availability of the

computing resource needed to host the artifact.

15.  The system of claim 12, wherein the processor is further configured to initiate an
executable operation comprising:
automatically creating a link within a second collaborative system different from the

first collaborative system pointing to the artifact in the first collaborative system.

16.  The system of claim 12, wherein the processor is further configured to initiate
executable operations comprising:
limiting the plurality of collaborative systems from which the first collaborative

system is selected to collaborative systems to which an owner of the artifact has write access.

17.  The system of claim 16, wherein the processor is further configured to initiate an
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executable operation comprising:

receiving a user input selecting at least two of the collaborative systems to which the
owner has write access; and

further limiting the plurality of collaborative systems to the at least two of the

collaborative systems selected by the user input.

18.  The system of claim 12, wherein the processor is further configured to initiate an
executable operation comprising:
responsive to a change to the at least one attribute of the artifact:
evaluating each of the plurality of collaborative systems for suitability hosting
the artifact according to the change to the at least one attribute of the artifact;
selecting a second collaboration system to host the artifact;
removing the artifact from the first collaborative system; and

uploading the artifact to the second collaborative system.

19. A computer program product for processing an artifact, the computer program product
comprising:

a computer readable storage medium having computer readable program code
embodied therewith, the computer readable program code comprising:

computer readable program code configured to evaluate each of a plurality of
collaborative systems for suitability hosting an artifact according to at least one attribute of
the artifact;

computer readable program code configured to select a first collaborative system from
the plurality of collaborative systems according to the evaluation; and

computer readable program code configured to store the artifact in the first

collaborative system.

20. The computer program product of claim 19, wherein the computer readable program

code configured to evaluate each of the plurality of collaborative systems comprises:
computer readable program code configured to determine which of a plurality of users

intended to access the artifact are registered with each of the plurality of collaborative

Systems.

21. The computer program product of claim 19, wherein the computer readable program
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code configured to evaluate each of the plurality of collaborative systems comprises:
computer readable program code configured to determine at least one computing
resource needed to host the artifact; and

computer readable program code configured to compare the at least one computing

resource needed to host the artifact with computing resources available in each of the plurality

of collaborative systems,
wherein the first collaborative system is selected according to availability of the

computing resource needed to host the artifact.

22.  The computer program product of claim 19, further comprising:
computer readable program code configured to automatically create a link within a
second collaborative system different from the first collaborative system pointing to the

artifact in the first collaborative system.

23.  The computer program product of claim 19, further comprising:
computer readable program code configured to limit the plurality of collaborative
systems from which the first collaborative system is selected to collaborative systems to

which an owner of the artifact has write access.

24.  The computer program product of claim 19, further comprising:

computer readable program code configured to receive a user input selecting at least
two of the collaborative systems to which the owner has write access; and

computer readable program code configured to further limit the plurality of
collaborative systems to the at least two of the collaborative systems selected by the user

input.

25.  The computer program product of claim 19, further comprising:
responsive to a change to the at least one attribute of the artifact, computer readable
program code configured to:
evaluate each of the plurality of collaborative systems for suitability hosting
the artifact according to the change to the at least one attribute of the artifact;
select a second collaboration system to host the artifact;
remove the artifact from the first collaboration system; and

upload the artifact to the second collaboration system.



	Front Page
	Drawings
	Description
	Claims

