US007617162B2

a2 United States Patent

US 7,617,162 B2
Nov. 10, 2009

(10) Patent No.:
(45) Date of Patent:

Saini
(54) REAL TIME PUSH NOTIFICATION IN AN
EVENT DRIVEN NETWORK
(76) Inventor: Atul Saini, Unit #4, UGF, Innovator
Bldg, Whitefield Rd, Bangalore,
Karnatak (IN) 560 066
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 733 days.
(21) Appl. No.: 11/182,668
(22) Filed: Jul. 15, 2005
(65) Prior Publication Data
US 2006/0200387 Al Sep. 7, 2006
(51) Imt.ClL
G06Q 90/00 (2006.01)
G06Q 30/00 (2006.01)
GO6F 17/00 (2006.01)
(52) US.CL ..o 705/500; 705/14; 705/26;
707/3;709/218
(58) Field of Classification Search .................. 705/14,
705/26, 27, 500; 707/3, 4, 709/218
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
5,745,882 A 4/1998 Bixler .....cccceeevevunennenen 705/26
5,974,406 A 10/1999 Bisdikian .........ccceevueenene 707/1
6,185,611 Bl 2/2001 Waldo ..... .. 709/221
6,253,198 B1* 6/2001 Perking ....ccccovvvveveeeeeenen. 707/3
6,591,094 Bl 7/2003 Bentley ....cccccceeeeeeenn. 455/405
7,069,308 B2* 6/2006 Abrams ....... .. 709/218
7,216,093 B1* 5/2007 Guptaetal. ... .. 705/26
7424409 B2* 9/2008 Ben-Galetal. ................ 703/2
2002/0042846 Al* 4/2002 Bottan etal. .... .. 709/249
2003/0191650 Al* 10/2003 Turner et al. .......c.c........ 705/1
2003/0229674 Al* 12/2003 Cabreraetal. .............. 709/207

2004/0107283 Al* 6/2004 Paddon ........ccceeeenns 709/229
2004/0162064 Al* 82004 Himmelstein ............ 455/422.1
2004/0203923 Al* 10/2004 Mullen .......cooenee. 455/456.1
2004/0205048 Al 10/2004 Pizzo ....cccovvvvvviininnnnnnn. 707/3
2006/0031400 Al*  2/2006 Yuh et al ... 709/218
2006/0242291 Al* 10/2006 Nevalainen .... .. 709/224
2008/0091662 Al* 42008 Franke .........cccccoovvnnnnn. 707/3

FOREIGN PATENT DOCUMENTS

WO WO-0073955 A2 * 12/2000

OTHER PUBLICATIONS

McGuire, J.G., et al., “SHADE: Technology for Knowledge-Based
Collaborative  Engineering”  (Abstract only)  Concurrent
Engineering:Research and Applications, vol. 1, No. 3, pp. 137-146,
Sep. 1993 .*

(Continued)
Primary Examiner—Nicholas D Rosen
(74) Attorney, Agent, or Firm—Ash Tankha

(57) ABSTRACT
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attributes across an event driven network of user applications
at the instance of a change in the attribute profiles of a user
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one or more attributes in the user application, information
about the changed attribute is broadcasted to other user appli-
cations in the event driven network. A notification manager
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the attributes.
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REAL TIME PUSH NOTIFICATION IN AN
EVENT DRIVEN NETWORK

BACKGROUND OF THE INVENTION

The method and structure of the implementation of event
driven networks fundamentally differ from one another in the
type of notification system, type of data storage, location of
data storage, security, routing and network topology.

In currently used e-commerce solutions, including peer-to-
peer networks, a “pull notification” system is used for deriv-
ing a match between the requirements of a buyer and a seller.
In a pull notification system, the buyer issues a buy request,
which is then matched against the seller’s profile at that point
in time. However, if a seller does not have a matching product
or service at that point in time, the seller has to wait until the
search is again initiated by the buyer. However, this method
reduces the incidence of a match at the time of posting of the
changed attribute and also reduces an eventual match
between the buyer and seller. Even if the buyer automates the
search to be conducted at short periodic time intervals, during
that short time interval the seller loses his or her opportunity
to complete the transaction of the product or service if the
seller’s product or service was not posted for sale during that
time interval. Also, if a seller updates their profile and places
a product or service on sale that would have matched the
buyer’s requirements just after a search is conducted by the
buyer, the transaction will again not be completed. The seller
will now have to wait until the next automatic or manual
search is conducted by the buyer after a predetermined time
interval. In today’s e-commerce networks containing thou-
sands if not millions of users, a fraction of a second lost in the
posting of information by sellers on the availability of their
product or service can potentially be a significant lost sale
opportunity for that seller. In summary, the “pull notification”
strategy that is buyer-driven places some sellers at a disad-
vantage in e-commerce networks. Also, in a large network of
users, if automated searches are set by users to be conducted
at short periodic time intervals, the network traffic may get
over-loaded as a result of the frequent automated notifica-
tions.

Typically, in currently available pull notification solutions,
all transaction data, for example the details of the buyer and
seller are stored in a central database. The user, which may be
the buyer or the seller, logs on to the system and searches this
central database to determine a match for the user’s require-
ments. When the system finds a match for the user’s query, the
system notifies the user. If a match is not indicated at that
point in time, the user has to re-initiate the search at a later
point in time. In the above solution, a central database is
required; the local databases of the users’ user applications
are not utilized for storing data. Even in the case of a pull
notification system with a distributed database, typically
intelligence is located centrally. A central controller would
conduct the predetermined periodically-timed searches of the
buyer and would execute the transactions.

In the present push notification invention, the event driven
network is brought to the user, thereby empowering all sell-
ers. The user does not have to actively conduct search queries
at short periodic time intervals for buy or sell transactions.
The user only needs to feed the changed attributes in the
attribute profiles of the user’s application for conducting a
transaction. Once the user changes the buy or sell attribute
profile, the notification of the change in attribute is automati-
cally broadcasted in real time to all users of the event driven
network. This automatic broadcast of attribute changes in this
event driven network will hereafter be referred to as push

20

25

30

35

40

45

50

55

60

65

2

notification. The user can change the user’s attribute profiles
even if the user application is not logged on to the event driven
network. Once the user application logs on to the event driven
network, the notification of the change in attributes is sent to
all other users in the event driven network.

The following example illustrates the differences between
the pull notification method of existing solutions available
today in the market from the push notification system of this
invention that is implemented in real time and is event driven.
For example, consider an e-commerce event driven network
used for buying and selling goods. A buyer desires to pur-
chase a book at a certain sale price using this event driven
network. The buyer would send out a search request on the
event driven network to find a seller for that book at that sale
price at that point in time. Assume that the first search is
conducted at 12:00 P.M. and no sellers have that book at the
sale price at 12:00 P.M. The buyer then requests the network
to automatically conduct a search for the book at one-hour
intervals. Therefore, the next search will be conducted at 1:00
PM. Assume that at 12:59 P.M., Seller A posts the required
book at that sale price in the event driven network, and that
Seller B posts that book at that sale price at 1:01 P.M. on the
same network. When the automated search is conducted at
1:00 P.M., only Seller A’s book will show as available for sale
on the network to the buyer. Assume that the buyer needs to
take a decision on buying the book by 1:30 PM. In a pull
notification system, the transaction for the purchase of the
book will be executed through Seller A, because the buyer
was not made aware of the availability of the book by Seller B
at1.01 P.M. as the search of the book will not be re-conducted
by the buyer from 1 PM. to 1.30 P.M. Even though Seller B
posted his or her book on sale on the network at 1:01 PM., i.e.
just2 minutes later than Seller A, Seller B lost the opportunity
to sell the book to the buyer. This is the disadvantage of the
typical pull notification system of currently available solu-
tions. The current pull notification system places some sellers
at a disadvantage. However, in the event driven push broad-
cast notification of this invention, there is no need to conduct
a search periodically at predetermined time intervals. If a
seller posts a book or updates their attribute profile at a point
in time after the search query is conducted but before the
execution time of the transaction and where the book meets
the requirement of the buyer on sale, the new information is
pushed out and broadcasted to other users, i.e., to potential
buyers in the network. Hence, under this invention, Seller’s B
notification of the book at the sale price will be sent to the
buyer at 1:01 P.M. and the buyer now can choose between the
books of Seller A and Seller B as the buyer will execute the
transaction for the purchase of the book at 1:30 P.M.

It may appear that the use of a push notification strategy
will result in the event driven network to be flooded with
update messages. In reality, the network traffic generated as a
result of notification updates of sellers is less than network
traffic generated by a majority of the buyers that conduct
automated searches at short periodic time intervals in a com-
mercial network using the conventional pull notification
method. In current commercial pull notification system net-
works, the buyer does not have an incentive to place a time
limit for the period of time such periodic searches are to be
conducted. However, the shorter the time interval, the greater
is the traffic burden on the network. Hence, the current pull
notification system network is heavily burdened with redun-
dant automatic searches that are sometimes conducted even
after the buyer has decided not to purchase the product or
service.

Under this push notification invention, there is there is no
need for any centralized intelligence for performing the
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matching of attributes. The intelligence for performing
attribute matching lies in each user application.

Also, under this push notification invention there is no need
for a large centralized database to store the user’s attribute
information. The user’s attribute information is stored either
locally in the device hosting the user’s application or is stored
in a distributed database spread across the event driven net-
work.

Also, under this push notification invention the user can
send the search query to either all the users in the network or
to a specific group of users. The user can specify the radius
within which the search is to be conducted. The application
allows a user to easily perform off-line zip code look-ups, and
distance and radius calculations.

Also, under this push notification invention when a suc-
cessful match between the attributes occurs, the two users can
continue the transaction external to the network, thereby
eliminating any mediator between the interested parties.

Also, under this push notification invention, the user appli-
cations can include computers, personal digital assistants,
wireless handsets, landline phones and other forms of com-
puting and communicating equipments. Notifications can be
sent between multiple types of user applications.

Also, this push notification invention allows the optional
rating of the sellers by individual buyers without any central-
ized intervention. When a search is initiated, higher rated
sellers will be listed above lower rated sellers, with the seller-
rating data being stored, like the match information, at the
end-points of the network.

Also, this push notification invention allows the user to
create and send out multiple search queries using the same
user interface window. This allows the user to conduct mul-
tiple transactions simultaneously.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A illustrates the architecture of an event driven event
driven network with a distributed database used for storing
logical names.

FIG. 1B illustrates the structure of the packet used for
transmission by the user applications.

FIG. 2 illustrates the transmission of the notification from
the matched user to the sender of the request.

FIG. 3 illustrates the mechanism of real time update noti-
fication when there is a change in the attributes of a user
application.

FIG. 4 illustrates one possible user interface for conducting
a search query.

FIG. 5 illustrates one variant of a user interface for a zip
code query.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1A illustrates a system of user applications (101a,
1015, 101c¢, 1014, 101¢) connected to one another by an event
driven network and the structure of the event driven network.
The user application (101a, 1015, 101c, 101d, 101e) can
reside in, but are not limited to residing in communication
devices such as a computer, personal digital assistant or a
wireless communication device. A combination of different
forms of communication devices can be used. For example,
the event driven network can contain a mix of personal digital
assistants, cell phones and computer desktops. The event
driven network can be a local area network, wide area net-
work or the internet. It can also be restricted to an enterprise
network. Each user application is reachable by any other user
application in the event driven network. The user application
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contains a notification manager for sensing a change in
attributes and for notifying the change to other users of the
event driven network. A storage database is used for storing
the attribute information of the user application, wherein the
database is either located in the device hosting the user appli-
cation or the database is a distributed database spread across
multiple devices in the event driven network.

A new user is permitted to join the event driven network
through registration of its attributes, subnet choices and its
logical name. The subnet choices define the group of users
within the event driven network that the user wishes to trans-
act with. For example, a buyer may desire to buy a car from
sellers located in his hometown. He would then set the subnet
to only include users of the event driven network who are
located within a certain distance from his residence, or to a
named set of users, or to an automatically determined subnet
of'users on the network, for example, via a table look-up.

FIG. 1B illustrates the information stored in the packets
transmitted by the user applications. The packet contains a
subnet list 102 addressed to a particular group of target users.
The subnet can also be extended to the entire network of
users. The packet stores the sender logical name 103,
attributes of the item 104, attributes of the user and the logical
name of the recipients 105.

Each user in the event driven network generates a specific
user attribute profile that contains information on the charac-
teristics of the user and the specifics of the transactions the
user wishes to enter into. The user attribute profile of each
user is stored in the storage database. Note that the storage
database is either the local database of the device in which the
user application is hosted, or a distributed database in the
event driven network. For example, a user may desire to
purchase a car with an odometer reading of less than 20,000
miles, manufactured by BMW and at a maximum price of
$40,000. Hence, this purchase request consisting of the
odometer reading, car model and price attributes are stored in
the storage database of the user.

FIG. 2 describes the activities that are initiated when a user
updates his or her user attribute profile or generates a query
request. The notification system in the user application (201a,
2015, 201¢, 2014, 201e) detects the changes in the attributes
of'the local database and a subsequent notification is sent to a
chosen set of users (2014, 2015,201e), or is broadcasted to all
the users (201a, 2015, 201c¢, 2014, 201e) in the entire event
driven network. The user can change his or her attribute
profile either when they are logged on to the network, or even
when they are logged out of the network. When a user updates
his or her user attribute profile or generates a query request,
packets with information on the changed attribute is transmit-
ted to all user applications (201a, 2015, 201c, 2014, 201¢)
whenever the user is logged in the event driven network. The
choice of transmitting to one or more subnets or broadcasting
to the entire event driven network is determined by the trans-
mitting user’s preference. When the receiving user applica-
tions receive an incoming query request or an updated user
attribute profile, the notification system in the receiving user
application checks if any of the attributes of the updated user
attribute profile matches with any one of the receiving user’s
attributes that is stored in the receiving users local database or
distributed database. The attributes at the receiver’s user
application (201a, 2015, 201¢, 2014, 201¢) will include the
characteristics of the search query that the receiving user
application (201a, 2015, 201¢, 2014, 201¢) has conducted in
the past and which the receiving user application (2014, 2015,
201c, 2014, 201¢) is continuing to pursue. If one or more of
the attributes successfully match between user applications,
the receiving user application (201a, 2015, 201e) sends a






