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1
FLOW-DIRECTED COLLABORATIVE
COMMUNICATION

CROSS REFERENCE TO RELATES
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/795,063, filed Mar. 12, 2013, which is herein
incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

The present invention relates generally to collaborative
communications, and relates more particularly to flow-di-
rected processes for collaborative communications.

The growing complexity of the modern global business
market introduces new challenges to gathering information
and solving problems. Critical business decisions often rely
on collaboration across broad networks of individuals (e.g.,
coworkers, customers, vendors, business partners, etc.) who
provide information and answers for individual pieces of
knowledge that help answer broader questions. The more
complex the business, the more collaboration may be neces-
sary to answer a question. Delays introduced by differing
time zones may introduce further challenges still in networks
that are truly globally integrated.

One conventional solution for rapidly responding to a busi-
ness need is to organize a meeting (e.g., a teleconference)
between the individuals whose input is required. Meetings
provide an opportunity for immediate answers to questions
and decision making, provided that the right people are
involved. However, it may be difficult to ensure that the right
people are involved if one does not first know what questions
to ask in order to obtain the required information. Moreover,
meeting effectiveness also relies on the individuals organiz-
ing the meeting to provide a well-defined agenda and to take
detailed records.

Another conventional solution for rapidly responding to
business needs is electronic mail (“email”). Email allows the
primary stakeholder to reach a larger audience more quickly
that a meeting, and with less investment of resources (and
thus less potential waste). Email also leverages the collective
knowledge base, allowing questions to be forwarded to addi-
tional individuals who are believed to have the answers. How-
ever, since email tends to create an open loop, an answer
within a required time frame is not guaranteed (time zone
differences may also contribute to this drawback). Moreover,
copying and forwarding of email can create divergent threads,
making it difficult to reconstruct the history of the original

query.
SUMMARY OF THE INVENTION

Resolving a query received from a first node in a network
includes accepting, by a second node in the network, owner-
ship of the query from the first node, receiving, at the second
node, an identification of a third node in the network, wherein
the identification is received from a user of the second node
and the user of the second node believes that a user of the third
node has information necessary to resolve at least part of the
query, and transferring, by the second node, ownership of the
at least part of the query to the third node, wherein the accept-
ing, the receiving, and the transferring dynamically generates
a data structure that traces a propagation of the query, and the
data structure is accessible to an origin of the query. For
simplicity’s sake, the above description makes reference to
three nodes to illustrate the concepts of the present invention;

20

25

30

35

40

45

50

55

60

65

2

however, it will be appreciated that the above-described
method may be performed using any number of nodes (in-
cluding less than three nodes, and more than three nodes), as
will be clear from the more detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the above recited features of
the present invention can be understood in detail, a more
particular description of the invention may be had by refer-
ence to embodiments, some of which are illustrated in the
appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of
this invention and are therefore not to be considered limiting
of its scope, for the invention may admit to other equally
effective embodiments.

FIG. 1 is a schematic diagram illustrating a portion of an
exemplary network within which embodiments of the present
invention may be deployed;

FIG. 2 is a flow diagram illustrating one embodiment of a
method for resolving a query, according to the present inven-
tion; and

FIG. 3 is a high-level block diagram of query resolution
method that is implemented using a general purpose comput-
ing device.

DETAILED DESCRIPTION

In one embodiment, the present invention is a method and
apparatus for flow-directed collaborative communication.
Embodiments of the invention provide solutions (e.g.,
answers) to queries effectively and efficiently through a con-
trolled series of ownership transfers. Within the context ofthe
present invention, “ownership” of a query (or a response)
implies a responsibility for delivery of information. In the
event of a problem, this allows the path of the query (or
response) to be traced back to a single “owner” at any time.

In particular, the process begins with a base query (e.g., a
question or a need), and a workflow is naturally generated
with minimal effort, resulting in a highly efficient data stream
feeding back to the primary stakeholder (e.g., the query’s
origin). The speed at which information is provided is maxi-
mized, while the work required by any single person in the
process is minimized, thereby overcoming barriers of orga-
nizational boundaries, time zones, and accessibility.

FIG. 1 is a schematic diagram illustrating a portion of an
exemplary network within which embodiments of the present
invention may be deployed. In particular, the portion of the
network represents a subset of the network that is involved in
responding to a query. As illustrated, the portion of the net-
work comprises a plurality of nodes 102,-102,, (hereinafter
collectively referred to as “nodes 102,” each of which repre-
sents a human user (hereinafter, “user” and “node” are used
interchangeably to refer to the human user associated with a
node). For example, each user may be an employee of a
common business entity. The network may comprise addi-
tional nodes that are not pictured or do not participate in
responding to the query. Any of the nodes 102 may commu-
nicate with other nodes 102 in the network (e.g., via email,
personal messaging, or the like); communicative links
between nodes are indicated by solid and dashed lines in FI1G.
1, and explained in further detail below in connection with
FIG. 2. Thus, the nodes 102 and the connections between the
nodes 102 collectively form a data structure, such as a tree
100. The tree 100 defines a hierarchy in which the nodes 102
in the lower levels of the hierarchy are descendants (e.g.,
children) of nodes in the higher levels (e.g., parents). The
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hierarchy merely illustrates the propagation of the query and
associated response from user to user and does not necessar-
ily indicate any other relation between the users (e.g., roles in
a business entity or the like).

According to embodiments of the present invention, the
users represented by the nodes 102 may collaborate in order
to form a solution to a query posed by one of the users. As
described in further detail below, queries propagate down the
tree 100 from originating nodes to one or more nodes who can
respond to at least a portion of the query, and responses to the
queries propagate upward from the responding nodes back to
the originating nodes. Ownership of the queries and
responses is transferred as they are forwarded from node to
node. Thus, the structure of the tree 100 evolves dynamically
as ownership of queries and responses is transferred.

FIG. 2 is a flow diagram illustrating one embodiment of a
method 200 for resolving a query, according to the present
invention. The method 200 may be implemented, for
example, atany of the nodes 102 illustrated in FIG. 1. As such,
reference is made in the discussion of the method 200 to
various elements of FIG. 1. However, the method 200 is not
limited by the network configuration illustrated in FIG. 1,
which is only exemplary. Progression of the method 200
results in a tree such as the tree 100 illustrated in FIG. 1. For
ease of explanation, it is assumed that at least the beginnings
of the tree 100 (e.g., including a first node 102, and at least
one level of descendant nodes such as the second and third
nodes 102, and 102, respectively) have been established at
the time that a node 102 invokes the method 200. Thus, the
method 200 describes the process of resolving a query from
the perspective of an intermediate node 102 that is neither the
origin nor the final destination of the query.

The method 200 begins in step 202. In step 204, the second
node 102 receives a query. For the purposes of illustration, it
is assumed that the node 102, of FIG. 1 is the second node in
step 204, although other nodes 102 (e.g., third node 102;)
may also receive the same query at substantially the same
time and perform similar responsive operations to those dis-
cussed below. The query originates with an originating node.
In the example illustrated in FIG. 1, the first node 102, is the
originating node; however, this does not necessarily have to
be the case. For instance, the first node 102, may be an
intermediate node located between the originating node and
the second node 102, in the tree 100. The user of the origi-
nating node may be referred to as the “primary stakeholder”
of the query, since it is assumed that he (or she) is the indi-
vidual who requires the information requested by the query.

The query identifies information that the primary stake-
holder is seeking (e.g., an answer to a question). The query
may also specify additional information, such as a deadline
by which a response is required or any restrictions (e.g.,
confidentiality) associated with the requested information.
Furthermore, the query may constrain the form of any
response provided (e.g., if the query requests a date, a date
may be the only type of response that is permitted). It is noted
that the query received by the second node 102, in step 204
may not be identical to the original query sent by the origi-
nating node, particularly if the first node 102, is not the
originating node. For example, the query received by the
second node 102, may be a sub-query of the original query
(e.g., seeking only a portion of the information sought by the
original query). Alternatively, the first node 102, may not
alter the query at all before forwarding the query to the second
node 102, (e.g., the first node 102, may believe that the
second node 102, will be able to respond to the query in its
entirety). Receipt of the query by the second node 102, trans-
fers ownership of the query from the first node 102, to the
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second node 102,. Thus, the user of the second node 102,
becomes a “secondary stakeholder” upon receiving owner-
ship of the query. Transfer of ownership may be implied by
receipt (e.g., automatic) or may require explicit acceptance by
the node 102 to which ownership is being transferred.

In step 206, the user at the second node 102, determines
whether he is capable of responding to the query. If the user
determines that he is capable of responding to the query, then
the method 200 proceeds to step 208. In step 208, the second
node 102, (under the direction of the user) supplies a response
to the first node 102,. The response may optionally include
supporting documentation. In one embodiment, if the user of
the second node 102, is capable of responding to the query,
but is not able to do so immediately (e.g., he may need time to
assemble and/or verify information), he may first provide the
first node 102, with an estimated deadline by which he
expects to respond before providing the actual response. In
this case, the deadline provided by the user of the second node
102,, as well as any deadlines by which any descendant nodes
intend to provide information to the second node 102,, must
sum together to satisfy any deadline specified by the origi-
nating node.

Alternatively, if the user of the second node 102, deter-
mines that he is not capable of responding to the query (e.g.,
he needs more information), then the method 200 proceeds to
step 210. In step 210, the user of the second node 102,
identifies at least one other user in the network whose input
may be required to respond to the query.

In step 212, the second node 102, adds, for each user
identified in step 210, a new node 102 in the tree 100. In the
example illustrated in FIG. 1, for example, the second node
102, adds a fourth node 102, and a fifth node 102,. Each new
node 102 is associated with a specific user and a specific
query (or “sub-query”) for the specific user. The sub-query is
associated with the query received by the receiving node 102,
in step 204; however, the sub-query may seek only a portion
of'the information sought by the query received in step 204. In
this way, the user of the second node 102, may direct different
portions of the query to different users who may have differ-
ent information and/or expertise, rather than count on the
possibility that a single user can respond to the entire query.
Each sub-query is subject to any provisions imposed on the
original query (and any intervening sub-queries) by the nodes
102 that the original query has traversed to this point (e.g.,
pertaining to deadline, confidentiality, or the like). Each sub-
query is also subject to any additional provisions imposed by
the second node 102,,.

In step 214, the second node 102, sends a message to each
of the users for whom a new node has been created. In one
embodiment, the message is sent automatically upon addition
of'the new nodes, as part of the mechanism of the method 200
(e.g., as opposed to requiring some explicit action on the part
of the user of the second node 102,). The message includes
the specific query associated with the specific user of the node
to which the message is sent. Thus, ownership of the sub-
queries is transferred from the second node 102, to the new
nodes that have been created.

In step 216, the second node 102, receives responses back
from at least some of the users to whom the messages were
sent in step 214. As discussed above, the second node 102,
may receive estimated deadlines by which responses can be
expected before actual responses are received. In one embodi-
ment, one or more of the responses may include supporting
documentation. In one embodiment, a response may com-
prise an aggregation of responses provided by nodes 102 that
are even further down in the hierarchy of the tree 100. In this
case, the node from whom the second node 102, receives the
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response may have received and processed responses to its
own sub-queries that it created and sent (e.g., similar to steps
212-214). Ownership of the responses to the sub-queries is
transferred from the responding nodes 102 to the second node
102, in step 216. As the ownership is transferred, the respond-
ing nodes 102 close (i.e., become inactive in the tree 100).

In optional step 218 (illustrated in phantom), the user of the
second node 102, processes the received responses. For
instance, the responses may need to be reviewed and/or
aggregated by the second node 102, in order to form a proper
response to the query received in step 204. In an alternative
embodiment, the sub-queries created by the second node 102,
may specity that the responses bypass the second node 102,
and be delivered directly to the first node 102,.

The method 200 then proceeds to step 208, in which the
second node 102, delivers a response to the firstnode 102, as
described above. Ownership of the response is transferred
from the second node 102, to the first node 102, in step 208.
As the ownership is transferred, the second node 102, closes.
Depending on how many other nodes the first node 102, sent
the query to, the first node 102, may process any responses it
receives in a manner similar to that described in connection
with step 218.

The method 200 ends in step 220, at least with respect to the
second node 102,. For any nodes 102 located in higher levels
of the hierarchy (such as the first node 102, ), certain steps of
the method 200 may continue (e.g., receiving, processing,
and/or delivering responses), until the originating node has
received a response to the original query.

Thus, the user of the originating node does not need to
know who is capable of responding to the original query; he
need only know the next person to whom to send the query to
facilitate the response (e.g., a person with direct or indirect
access to the information needed for response). Each person
to whom the query (e.g., the original query or a sub-query of
the original query) is forwarded creates the next portion of the
workflow that is required to generate the response. The user of
the originating node is constantly aware of the extent of the
tree that is being created, of the time frame within which a
response is expected, and whether part of the query may have
stalled at an unresponsive user. The user of the originating
node may modify the tree at any time (e.g., by pruning por-
tions of the structure that are not critical or likely to lead to
unacceptable delays, by overriding requested deadlines, or
the like).

In one embodiment, queries and responses that are propa-
gated in accordance with the method 200 are sent and deliv-
ered through a central server. Thus, the central server tracks
and maintains the progress of the original query (and any
associated sub-queries) and the development of the tree. This
progress and development may be viewable on, for example,
a web page that is hosted by the server. In one embodiment,
access to the web page is controlled by the nodes 102 that the
original query traverses. For example, the originating node
may limit to whom its original query (and/or the response to
the original query) is visible. Nodes 102 that create sub-
queries may further limit to whom the sub-queries (and/or the
responses to the sub-queries) are visible. Thus, certain infor-
mation may be made accessible only to the users to whom the
information is directly applicable, thereby avoiding informa-
tion overload. This also prevents erroneous responses from
being propagated further up the tree. However, the full extent
of the tree and the timeframe within which a response to the
original query can be expected is constantly available to the
originating node. Thus, the originating node can solicit status
updates from any users who currently have ownership of the
query (or an associated sub-query).
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The server may also store the tree, so that the same users
can be consulted in the future if a similar query is generated.
Such a knowledge base may facilitate quicker response to
future queries, as well as provide data for statistical analyses
of the response process (e.g., detection of anomalies and
development of improvements).

Involvement of the server may also facilitate identification
of the best methods (e.g., email, text message, etc.) and/or
times (e.g., after 5:00 PM, not on weekends) by which to
contact specific users who are added as nodes. For instance,
the server can record which methods and/or times generate
the quickest response and use these methods and/or times as
defaults when the users are added as nodes for future queries.
The server may also have access to users’ calendar applica-
tions, which would allow the method 200 to bypass users who
may be unavailable within the required timeframe (e.g., on
vacation or in a meeting).

Although the method 200 describes certain actions as
being taken by the users associated with the nodes 102, in
alternative embodiments, these actions may be taken auto-
matically (i.e., without user intervention or assistance) by
computing devices operated by the users. For instance, a
user’s computing device may execute a program that auto-
matically scans the computing device for requested informa-
tion or automatically forwards queries to other users.

FIG. 3 is a high-level block diagram of query resolution
method that is implemented using a general purpose comput-
ing device 300. In one embodiment, a general purpose com-
puting device 300 comprises a processor 302, a memory 304,
a query resolution module 305 and various input/output (1/O)
devices 306 such as a display, a keyboard, a mouse, a stylus,
a wireless network access card, and the like. In one embodi-
ment, at least one [/O device is a storage device (e.g., a disk
drive, an optical disk drive, a floppy disk drive, a path selec-
tion tool, and/or a test pattern generation tool). It should be
understood that the query resolution module 305 can be
implemented as a physical device or subsystem that is
coupled to a processor through a communication channel.

Alternatively, the query resolution module 305 can be rep-
resented by one or more software applications (or even a
combination of software and hardware, e.g., using Applica-
tion Specific Integrated Circuits (ASIC)), where the software
is loaded from a storage medium (e.g., I/O devices 306) and
operated by the processor 302 in the memory 304 of the
general purpose computing device 300. Thus, in one embodi-
ment, the query resolution module 305 for generating flow-
directed collaborative communications, as described herein
with reference to the preceding Figures, can be stored on a
non-transitory computer readable storage medium (e.g.,
RAM, magnetic or optical drive or diskette, and the like).

It should be noted that although not explicitly specified,
one or more steps of the methods described herein may
include a storing, displaying and/or outputting step as
required for a particular application. In other words, any data,
records, fields, and/or intermediate results discussed in the
methods can be stored, displayed, and/or outputted to another
device as required for a particular application. Furthermore,
steps or blocks in the accompanying Figures that recite a
determining operation or involve a decision, do not necessar-
ily require that both branches of the determining operation be
practiced. In other words, one of the branches of the deter-
mining operation can be deemed as an optional step.

While the foregoing is directed to embodiments of the
present invention, other and further embodiments of the
invention may be devised without departing from the basic
scope thereof. Various embodiments presented herein, or por-
tions thereof, may be combined to create further embodi-
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ments. Furthermore, terms such as top, side, bottom, front,
back, and the like are relative or positional terms and are used
with respect to the exemplary embodiments illustrated in the
figures, and as such these terms may be interchangeable.

What is claimed is:

1. An apparatus for resolving a query received from a first
node in a network, the apparatus comprising:

a processor located at a second node in the network; and

acomputer readable storage medium containing an execut-

able program that, when executed by the processor,

causes the processor to perform steps comprising:

accepting, by the second node, ownership of the query
from the first node;

receiving, by the second node, an identification of a third
node in the network, wherein the identification is
received from a user of the second node and the user
of the second node believes that a user of the third
node has information necessary to resolve at least part
of the query;

transferring, by the second node, ownership of the at
least part of the query to the third node;

accepting, by the second node, ownership of a first
response from the third node, wherein the first
response contains information responsive to the at
least a part of the query; and

transferring, by the second node, ownership of a second
response to the first node, wherein the second
response includes at least some of the information
responsive to the at least a part of the query,

wherein the accepting ownership of the query, the
receiving the identification, the transferring owner-
ship of the at least part of the query, the accepting
ownership of the first response, and the transferring
ownership of the second response dynamically gen-
erates a data structure that traces a propagation of the
query, and the data structure is accessible to an origin
of the query.

2. The apparatus of claim 1, wherein the steps further
comprise, prior to transferring ownership of the second
response:

reviewing, by the second node, the first response; and

generating the second response in accordance with the

reviewing.

3. The apparatus of claim 2, wherein the reviewing com-
prises:

aggregating the first response with information received by

the second node from a fourth node.

4. The apparatus of claim 2, wherein the steps further
comprise:

closing, by the second node, wherein the closing renders

the second node inactive in the data structure.

5. The apparatus of claim 1, wherein the steps further
comprise:

receiving, by the second node prior to receiving the first

response, a deadline from the third node, wherein the
deadline provides a timeframe within which the third
node expects to provide the first response.

6. The apparatus of claim 1, wherein the query is subject to
a restriction.

7. The apparatus of claim 6, wherein the restriction com-
prises a deadline by which the first node requires a response to
the query.

8. The apparatus of claim 6, wherein the restriction com-
prises a limit on with whom the query can be shared.

9. The apparatus of claim 6, wherein the restriction com-
prises a constraint on a form of a response to the query.
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10. The apparatus of claim 6, wherein the at least a part of
the query that is transferred to the third node is also subject to
the restriction.

11. The apparatus of claim 1, wherein the steps further
comprise:

delivering, by the second node, a deadline to the first node,

wherein the deadline provides a timeframe within which
the second node expects to provide a response to the
query.

12. The apparatus of claim 11, wherein the deadline
accounts for any further deadlines by which the second node
expects to receive a response to the at least part of the query.

13. The apparatus of claim 12, wherein the deadline and the
further deadlines sum together to satisfy an original deadline
by which the first node requests satisfaction of the query.

14. The apparatus of claim 9, wherein the deadline is alter-
able by the origin of the query.

15. The apparatus of claim 1, wherein data structure is
alterable by the origin of the query.

16. The apparatus of claim 1, wherein the steps further
comprise:

imposing, by the second node, a restriction on the query.

17. The apparatus of claim 1, wherein the data structure is
stored once the query is resolved.

18. A computer readable storage device containing an
executable program for resolving a query received from a first
node in a network, where the program performs steps of:

accepting, by a second node in the network, ownership of

the query from the first node;

receiving, by the second node, an identification of a third

node in the network, wherein the identification is
received from a user of the second node and the user of
the second node believes that a user of the third node has
information necessary to resolve at least part of the
query;

transferring, by the second node, ownership of the at least

part of the query to the third node;

accepting, by the second node, ownership of a first

response from the third node, wherein the first response
contains information responsive to the at least a part of
the query; and

transferring, by the second node, ownership of a second

response to the first node, wherein the second response
includes at least some of the information responsive to
the at least a part of the query,

wherein the accepting ownership of the query, the receiv-

ing the identification, the transferring ownership of the
at least part of the query, the accepting ownership of the
first response, and the transferring ownership of the sec-
ond response dynamically generates a data structure that
traces a propagation of the query, and the data structure
is accessible to an origin of the query.

19. The apparatus of claim 1, wherein the data structure
comprises a plurality of nodes including the first node, the
second node, and the third node, the plurality of nodes is
arranged in a hierarchy that illustrates the propagation.

20. A computer readable storage device containing an
executable program for resolving a query received from a first
node in a network, where the program performs steps of:

accepting, by a second node in the network, ownership of

the query from the first node;

transferring, by the second node, ownership of at least part

of the query to a third node in the network;

accepting, by the second node, ownership of a first

response from the third node, wherein the first response
contains information responsive to the at least a part of
the query; and
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transferring, by the second node, ownership of a second
response to the first node, wherein the second response
includes at least some of the information responsive to
the at least a part of the query,

wherein the accepting ownership of the query, the transfer- 5
ring ownership of the at least part of the query, the
accepting ownership of the first response, and the trans-
ferring ownership of the second response dynamically
generates a data structure that traces a propagation of the
query, and the data structure is accessible to an origin of 10
the query.

10



