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BUILDING A PROXIMATE SOCIAL
NETWORKING DATABASE BASED ON
RELATIVE DISTANCE PROFILING OF TWO
OR MORE OPERABLY COUPLED
COMPUTERS

CROSS-REFERENCE TO RELATED
APPLICATIONS; BENEFIT CLAIM

This application claims the benefit of U.S. Provisional
Application No. 62/126,729, filed Mar. 2, 2013, and 1s 1ncor-
porated by reference herein.

FIELD OF THE DISCLOSUR.

L1l

The present disclosure generally relates to generating a
social network of users based on the users’ devices being
operably coupled, and more specifically, determining types of
relationships between users based on the locations, durations,

and/or frequencies over which the users’ devices are coupled.
SUGGESTED GROUP ART UNIT: 2121 (DATA PRO-

CESSING: ARTIFICIAL INTELLIGENCE); SUGGESTED
CLASSIFICATION: 706.

BACKGROUND

Determining the relationship between people can be use-
tul. For example, people that eat at a particular restaurant may
have friends with similar tastes. Accordingly, the restaurant’s
owners may wish to send advertisements to friends of the
people that are regular patrons. However, determining the
identities and contact information of people that are friends of
regular patrons 1s very difficult. Furthermore, the restaurant’s
owner may wish to be more selective. For example, instead of
sending an advertisement to all the friends of a regular patron,
the restaurant owners may want to send an advertisement to
just the Triends that l1ive or work 1n the same area as the regular
patron.

Collecting contact information 1s also difficult. Users, such
as restaurant patrons, are unlikely to visit a business and
provide the contact information of their friends, family, and
colleagues. Accordingly, businesses may look to other
sources, such as social networking websites, for this data.
However, social networking websites are unlikely to have, or
allow a business to have access to, the data.

Social networks store data indicating which users are
related to each other based on information volunteered by the
users. For example, a social networking website may provide
an interface to users to specily who their family, friends,
classmates, or coworkers are on the social networking web-
site. The social networking website may provide an interface
tor users to upload the contacts stored on their phones. Those
contacts include names, phone numbers, or email addresses,
without any data indicating how the contacts are related to any
particular user. Accordingly, the social network website may
request, through a web or mobile app, how the user 1s related
to one or more of the contacts the user uploaded. Alterna-
tively, a social networking website may determine relation-
ships between users by extracting data from documents. For
example, a social networking website may provide an inter-
face for users to submit a resume or curriculum vitae (“CV”).
The social networking website can determine where a user
has worked by parsing the resume or CV and ask whether the
user knows one or more other users that claim to have worked
at the same one or more places.

The drawback of the approaches listed above 1s that users
must voluntarily provide personal information about them-
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selves and others to the social networking website. Users are
often reluctant to provide that data. Even when users provide
some data, some users may hold back data they do not want to
be publicly known. However, when users fail to provide their
personal information, then the usefulness of the social net-
working website 1s limited. Accordingly, even 1f businesses,
or business owners, could have access to the data stored 1n a
social network, the data would be incomplete.

The approaches described 1n this section are approaches
that could be pursued, but not necessarily approaches that
have been previously concerved or pursued. Therefore, unless
otherwise indicated, i1t should not be assumed that any of the
approaches described in this section qualily as prior art
merely by virtue of their inclusion 1n this section.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1llustrates a network topology for determining the
types of relationships between users based on the interactions
between the computers or devices that they use 1n an example
embodiment.

FIG. 2 illustrates a process for determining and refining the
relationship between a first user and a second user that cor-
respond to a first user computer and a second user computer,
respectively, based on telemetry data indicating that the first
user computer and the second user computer are or were
operably coupled 1n an example embodiment.

FIG. 3 1llustrates a process for receiving a payload from a
user and sending the payload to one or more target user
computers in an example embodiment.

FIG. 4 1llustrates a system for sending targeted messages to
one or more target user computers 1n an embodiment.

FIG. 5 1llustrates an example path that a server computer
may determine that mobile device took 1n a group of stores,
such as a mall, 1n an example embodiment.

FIG. 6 1s a block diagram that illustrates a computer system
upon which an embodiment of the invention may be imple-
mented.

While each of the drawing figures illustrates a particular
embodiment for purposes of illustrating a clear example,
other embodiments may omit, add to, reorder, and/or modity
any of the elements shown 1n the drawing figures. For pur-
poses of 1llustrating clear examples, one or more figures may
be described with reference to one or more other figures, but
using the particular arrangement 1llustrated 1n the one or more
other figures 1s not required in other embodiments.

TERMS, MEANINGS, AND EXAMPLES

For purposes of illustrating clear examples of the subject
matter discussed 1n this disclosure, one or more meanings or
examples may be associated with one or more terms through-
out this disclosure. However, each meaning or example asso-
ciated with each term 1s not meant to be exclusive. Further-
more, words, such as “or” may be inclusive or exclusive
unless expressly stated otherwise. The following 1s a non-
exclusive list of meanings and examples of particular terms
used throughout this disclosure, one or more terms in the
following list may be associate with one or more additional
meanings or examples later discussed herein.

A “computer” or “device” may be one or more physical
computers, virtual computers, and/or computing devices. As
an example, a computer may be one or more desktop com-
puters, laptop computers, mobile devices, phones, bands,
watches, other wearable device, beacons, routers, cloud-
based computers, and cloud-based cluster of computers, vir-
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tual computer instances or virtual computer elements such as
virtual processors, storage and memory, and/or any other
special-purpose computing devices. Any reference to “a com-
puter’ herein may mean one or more computers, unless
expressly stated otherwise.

An “imnteraction” 1s a period of time that a computer 1s
coupled to another computer. For example, an interaction
may begin and end when a continuous connection between a
first computer and a second computer begins and ends,
respectively. Also for example, an interaction may begin
when a first computer determines that it 1s coupled to a second
computer over a particular network, type of network, proto-
col, or type of protocol; and the interaction may end when the
first computer determines that it 1s no longer coupled to the
second computer over the particular network, type of net-
work, protocol, or type of protocol. Note, an interaction needs
not be a single continuous connection. For example, an inter-
action may begin when a first computer sends a first request
for data, such as a request for a list of files 1n a directory, to a
second computer; throughout the interaction the first com-
puter may send one or more additional requests for one or
more related assets, such as files in the directory, to the second
computer; and, the interaction may end when the first com-
puter receives the list of files in the directory and the files in
the directory from the second computer, or when all connec-
tions between the first computer and the second computer
over a particular protocol are terminated. Also for example,
an 1nteraction may begin when a {first computer begins
streaming, or requesting a portion of, a media title, such as a
movie, audiobook, or video presentation, from a second com-
puter; the interaction may end when the client computer fin-
1shes streaming the media title, no longer requests any addi-
tional portion of the media title, or stops presenting the media
title.

The notation <J, K> herein describes a set or vector of
values associated with each other. For example <Bluetooth,
10 m> 15 a set with two values: “Bluetooth”™ represents the
name of a particular protocol, and “10 m” represents a dis-
tance associated with the Bluetooth protocol. Values may be
separated by spaces, commas, or any other character(s) to
increase the ability to read and understand the description.
Each setmay be an entry 1n a data structure, such as a database
table, hash table, array, or any other computer data structure.

DETAILED DESCRIPTION

In the following description, for the purposes of explana-
tion, numerous specific details are set forth in order to provide
a thorough understanding of the present invention. It will be
apparent, however, that the present invention may be prac-
ticed without these specific details. In other instances, well-
known structures and devices are shown 1n block diagram
form 1n order to avoid unnecessarily obscuring the present
invention.

GENERAL OVERVIEW

Techniques are described herein to determine the types of
relationships between people based on the connectivity
between their devices. People frequently use or carry one or
more computers with them that can be operably coupled
together over one or more computer networks, using one or
more protocols, for various durations, according to one or
more frequencies, at one or more locations, etc. A first com-
puter may be operably coupled to a second computer if the
first computer can detect, communicate, or 1n any other way
interact with to the second computer directly or indirectly
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4

through one or more other computing devices, such as a
router, or Internet service provider.

Types of relationships between two users of devices can be
inferred based on the protocol(s) and network interface(s)
used to operably couple the devices. For example, a first
mobile phone may send data to a server computer over time
indicating that the first mobile phone 1s coupled to a second
mobile phone over an 802.11 Wi-F1 network every night for a
particular number of mghts each week. The server computer
may use relative distance profiling (“RDP”) and statistical
relationships between users to determine that these users live
near each other because computers connected over 802.11
Wi-F1 are typically within a short radius and the particular
number of nights each week may indicate that the users reside
in the same room or building or neighboring buildings.

The types of relationships between two users can be
supplemented or updated over time with little user interac-
tion, 11 any. Continuing with the previous example, 11 the first
mobile phone sends data to the server computer indicating
that the first mobile phone was coupled to the second mobile
phone over a synchronized gesture protocol or a Near Field
Communication (“NFC”) protocol, then the server computer
may determine that the users of the first phone and the second
phone are acquaintances. Also for example, 1 the second
mobile phone sends data to the server computer indicating
that the second mobile phone sent the first mobile phone one
or more files over a Near Field Communication (“NFC”)
protocol over more than one day, then the server computer
may determine that the first user and the second user are
friends or neighbors. The NFC protocol 1s designed for trans-
ferring data over a very short distance, usually 10 cm or less;
accordingly, transierring multiple files over one or more days
over NFC 1ndicates that the first user and the second user
spend time together face-to-face.

The types of relationships between users may be stored 1n
a database and used by other users. For purposes of 1llustrat-
ing a clear example, assume the following;

A record 1n the database maintained by a server computer

indicates that a first user of a first device 1s an acquain-

tance, which 1s a type of relationship, of a second user of

a second device;

The first user 1s an owner of a restaurant;

The first device 1s a computer located in the restaurant;

The first user submits a payload via the first device to the
server computer to deliver the payload to a target device
that 1s within a particular range of the first device and 1s
associated with one or more users that are deemed to be
friends or acquaintances of the second user;

T'he target device 1s operated by a target user; and

The payload 1s a text message indicating someone the
target user knows has visited the restaurant multiple
times.

If the server computer receives information from the first
device or a third device indicating that the third device 1s
within a particular distance of the first device, then the server
computer queries the database to determine whether the third
user 1s a iriend or acquaintance of the second user, and if so,
sends the payload to the third device.

Example Network Topology

FIG. 1 1llustrates a network topology for determining the
types of relationships between users based on the interactions
between the computers or devices that they use 1n an example
embodiment. In FIG. 1, system 100 comprises server com-
puter 110, computer 122, mobile device 132, computer 142,
computer 152, and mobile device 162. For convenience of
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expression, computers 122-162 means computer 122, mobile
device 132, computer 142, computer 152, and mobile device

162. For purposes of illustrating clear examples further
herein, each computer 1n computers 122-162 1s associated
with a different user; however, a user may be associated with
more than one device or a device may be associated with more
than one user. While two computers may be coupled through
one or more other computing devices or computer networks,
such as a router or the Internet, two computers may be
coupled through a direct peer interaction, such as through an

NFC, Bluetooth, Wi-F1 Direct, or LTE Direct interface in each
of the two computers.

User Computers

A “‘user computer” 1s a computer, or a process (e.g., an
application) running on a computer, that 1s associated with a
user. A user computer may be associated with one or more
identifier, such as a username entered by a user, IP address,
MAC address, International Mobile Station Equipment Iden-
tity, Unique Device Identifier, or identifier assigned by an
application running on the computer. A user computer may be
coupled to one or more other user computers over one or more
computer networks or protocols and share various types of
data, such as files, games, movies, or payment information.
For example, 1n system 100, computer 122 1s a user computer
that 1s coupled to, and may detect, the following user com-
puters over the specified computer network or protocol:

Mobile device 132 over Near Field Communication
(“NFC”) network 130, using a specification, protocol, or
standard, such as ISO/IEC or GSMA;

Computer 142 over short-ranged network 140, using a
specification, protocol, or standard, such as ultrasound,
Z1gBee, or Bluetooth; and

Computer 152 over Local Area Network (“LAN") 150,
using a specification, protocol, or standard, such as
802.11 Wi-F1 or Wi-Fi Direct.

Computer 162 over Internet 160, using a specification,
protocol, or standard, such as HI'TP or LTE.

A user computer requests data from, or sends data to, one or
more other computers over one or more computer networks or
protocols. For example, computer 122 1s coupled to server
computer 110 over Internet 160. Computer 122 may be con-
nected to Internet 160 using a cellular network or one or more
other networks or Internet service providers (“ISPs™).

A user computer may generate telemetry data. Telemetry
data may indicate, among other things, one or more of the
following:

That a first user computer i1s coupled to one or more other

computers;

How a first user computer 1s coupled to the one or more
other computers (1.e., over what protocol(s) or network
interface(s) a first computer 1s operably coupled to the
one or more other computers);

What type(s) of interaction(s) took place between the first
computer and the one or more other computers, such as
co-op gaming, file transfers, media transiers, contact list
transiers, payment transfers, or protocol handshakes;

The time(s) at which the first user computer was coupled to
the one or more other computers for each interaction;

The duration over which the first user computer was
coupled to the one or more other computers for each
interaction;

How close the first user computer is to each of the one or
more other computers during each interaction;

The geographic location of the first user computer or the
one or more other computers during each interaction.
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The following table, Table 1, illustrates example telemetry
data generated by computer 122, sent to a server computer
110, and stored 1n data store 115 1n an example embodiment.
The telemetry data describes 11 interactions that computer
122 had with other user computers. The times in the following
table or listed in other portions of the disclosure may be
shown 1n the time zone of the user computer that submitted
the telemetry data or the one or more user computers that are
associated with the telemetry data. In an embodiment, times
may be 1n a universal time, such as GMT. A user computer
may 1nclude 1ts local time zone with the generated telemetry
data. The data may be associated with a computer or user
profile identifier discuss further herein.

Computer or

User Profile Average Meeting  Meeting Peer
Identifier Distance Time Duration Interaction
19274026 A08D 10 m 08:32:03  00:00:23 no
73926408FCO9A 3m 08:55:21 00:01:18 file download
263591617B02 3m 09:05:02 03:02:534 file sharing
263591617B02 1 m 12:30:33  00:35:45 gaming
14290224F20D 1 m 12:31:18  00:34:52 file sharing
263591617B02 3m 13:10:11  05:00:11 no
46226512E029 1 m 13:30:00  01:10:15 file sharing
73926408FC9A 10 m 18:20:46  00:00:15 no
65277384688A9 1 m 18:25:17 00:22:48 gaming
78362007D1A3 10 m 18:4%:50  00:00:20 no
26787641BEST 2m 19:02:25  13:19:08 file sharing

The user computer sends the telemetry data to a server
computer. For purposes of illustrating a clear example,
assume that computer 122 1s coupled to mobile device 132
over NFC network 130 for 30 seconds starting at a particular
time while receiving an audio file from mobile device 132. In
response, computer 122 generates a first set of telemetry data
indicating that computer 122 was coupled to mobile device
132 over an NFC network (or over NFC network 130 specifi-
cally) for 30 seconds for a particular interaction beginning at
a particular time, and receirved an audio file (or a specific
audio file). Computer 122 sends the first set of telemetry data
to server computer 110.

A user computer may store telemetry data locally. For
example, 11 computer 122 is not coupled to server computer
110, or 11 server computer 110 1s otherwise unavailable, then
computer 122 may store the first set of telemetry data locally.
If, 1n one or more additional interactions, computer 122 is
coupled to mobile device 132 or another computer, then com-
puter 122 may generate one or more additional sets of telem-
etry data describing the one or more additional interactions
and stores the one or more additional sets of telemetry data
locally. When computer 122 1s operably coupled to server
computer 110, then computer 122 sends, to server computer
110, the first set of telemetry data and the additional one or
more sets of telemetry data, 1t any.

The user computer can derive metrics discussed further
herein, such as a frequency, from the telemetry data sets and
send telemetry data indicating a particular frequency to the
server computer. For example, computer 122 may determine
that 1t 1s coupled to, and on average has 1.2 interactions with,
computer 152 every weekday during working hours. Com-
puter 122 may send the data describing the frequency to
server computer 110. Metrics or other data derived from
telemetry data may also be referred to as telemetry data.

Server Computer

A “server computer” may be a computer that receives,
processes, or responds to one or more requests from one or
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more computers. For example, 1n system 100, server com-
puter 110 may receive and store telemetry data that indicates
one or more interactions took, or are taking, place between
two or more computers as discussed herein.

Server computer 110 may store data 1n data store 115. In

8

The longest, shortest, median, and/or average time at
which computer 122 interacted with the user computer;

The longest, shortest, median, and/or average duration
over which computer 122 interacted with the user com-

5
system 100, data store 1135 1s part of server computer 110. puter;
However, in an embodiment, data store 1135 may be operably The longest, shortest, median, and/or average distance over
coupled to server computer 110, but need not be part of server which computer 122 interacted with the user computer.
computer 110. Q 110 b ot in d
A server computer may generate a user profile, such as a g crvet computer stores the aggr egajte ata in data store
database record that comprises data that identifies, or corre- 115 and associates the aggregated data with each profile that
sponds with, a user or a user computer. For example, a user the aggregate data identifies or corresponds to. The following
may enter a username and password into a program executing, table, Table 2, 1llustrates aggregated telemetry data (gener-
on computer 122; in response, computer 122 sends the user- ated by server computer 110 stored 1n data store 115) that
name and password to server computer 110. Server computer s identifies multiple interactions computer 122 had with other
110 creates a new user profile that includes the username and user computers, in an embodiment. Data 1n this table will be
password 11 a corresponding user profile 1s not already cre- discussed further herein.
Physical
Location Computer or Mean Mean
(Social User Profile Meeting Meeting Peer
Row Location) Identifier Frequency Time Duration Interaction
1 #1 (transit station) 73926408FC9A  2.5/week 08:52:32 00:01:30 file download
(media kiosk) 2.4/week 08:54:19 00:00:13 no
4.9/week 18:21:22 00:00:14 no
2 #2 (office) 263591617B02  4.8/week 09:02:02 03:10:12 file sharing
(colleague #1) 3.9/week 13:15:10 04:55:37 file sharing
3 #2 14290224F20D 2.9/week 13:20:28 04:40:49 file sharing
(colleague #2)
4 #3 (diner) 263591617B02  1.8/week 12:31:45 00:33:56 file sharing,
(colleague #1) oaImIng
5 #3 14290224F20D  0.5/week 12:32:11 00:32:43 file sharing,
(colleague #2) oaImIng
6 #4 (transit station 6327384688A9  2.2/week 18:24:38 00:24:01 gaming
or route) (co-commuter)
7 #5 (bodega) 78362007D1A3  4.9/week 18:49:35 00:00:19 no
8 #6 (home) 26787641BES7  2.7/week 19:05:03 13:17:23 file sharing
(spouse) 0.9/week 20:34:49 11:47:38 file sharing
0.8/week 20:22:18 35:03:55 file sharing

ated. Additionally or alternatively, server computer 110 may
receive a computer identifier, such as computer 122°s MAC
address; server computer 110 may generate a computer pro-
file that 1dentifies, or corresponds to, computer 122. Server
computer 110 may associate the user profile with the com-
puter identifier. In an embodiment, each computer 1s pre-
sumed to have a single user. Accordingly, a user profile and a
computer profile are the same profile. For convenience of
expression, a profile may be a user profile or a computer
profile, and the profile may correspond with a user or a com-
puter.

A server computer stores telemetry data and associates the
telemetry data with one or more profiles. For example, i
server computer 110 receives telemetry data from computer
122, then server computer 110 stores the telemetry data 1n
data store 115, and associates the telemetry data with the
profile that corresponds with computer 122. Server computer
110 may associate the telemetry data, or portions of the telem-
etry data, with one or more other profiles referenced 1n the
telemetry data.

A server computer may aggregate and store telemetry data
received from one or more user computers. For example, for
cach user computer that computer 122 interacted with, at each
location, and for each interaction type, server computer 110
determines the following aggregated data:

The frequency at which computer 122 interacted with the
user computer;
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A server computer may recerve queries or payloads and
send the payloads to one or more user computers that satisiy
the queries. For purposes of illustrating a clear example,
assume computer 122 sends a query and a payload to server
computer 110, the query defines one or more parameters that,
il satisfied by a target user computer, cause server computer
110 to send the payload to the target user computer. If server
computer 110 recerves telemetry data from computer 142 that
satisfies the one or more parameters, then server computer
110 may send the payload to computer 142. In response, user
computer 142 causes a display to display (or otherwise
present) the payload to the user using computer 142.

Relative Distance Profiling

Determining the distance between two devices 1s referred
to herein as Relative Distance Profiling (“RDP”). The relative

distance between two devices can be determined using one or
more factors, such as the protocol(s) or computer interface(s)
over which the two devices are coupled. For example, com-
puter 122 or data store 115 may maintain a table with the
following entries, each of which associates a computer inter-
face or protocol with a proximity or distance:

<mobile base stations, 1 kilometer>,

<Wi1-Fi, 50 meters>,

<W1-F1 Direct, 50 meters>>,

<Bluetooth, 10 meters>,

<acoustic (speakers and microphone), 10 meters>,
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<visual (display and camera), 1 meter>,
<NFC chip, 4 centimeters>.

A user may add, remove, or modily any of the protocols,
network interfaces, or distances related to the protocols. An
acoustic computer interface or protocol may be a proprietary
interface or protocol that transmits data via tones. For
example, a first computer may send data, via ultrasonic tones
that represent one or more data values, from one or more
speakers coupled to the first computer, and a second computer
may receive the data through one or more microphones
coupled to the second computer or vice versa.

In response to recerving data from computer 122 indicating
that computer 122 1s coupled to computer 142 over short-
ranged network 140 using a Bluetooth radio coupled to com-
puter 122, server computer 110 can determine that computer
142 1s within 10 meters of computer 122. Additionally or
alternatively, auser computer may include distance mappings
or other metrics, determine the distance between the user
computer and another user computer, or send the determined
relative distance to server computer 112.

Geographic Location

The relative distance between two computers may be deter-
mined based on geographic location, such as latitude and
longitude coordinates. Additionally or alternatively, a geo-
graphic location may be a region, such as a distance associ-
ated with a mailing address or radius associated with a lon-
gitude and latitude.

Server computer 110 may store data 1n data store 1135 that
defines one or more geographic locations received 1n telem-
etry data or other sources, such as a map repository. For
purposes of 1llustrating a clear example, assume server com-
puter 110 recerves, from computer 122 or mobile device 162,
telemetry data that indicates computer 122 i1s coupled to
mobile device 162 over Internet 160. In response to determin-
ing that computer 122 and mobile device 162 are coupled over
Internet 160, server computer 110 may request the geo-
graphic location of computer 122 and mobile device 162 to
determine the distance between computer 122 and mobile
device 162. Additionally or alternatively, computer 122 or
mobile device 162 may send the geographic location of com-
puter 122 or mobile device 162 without a request from server
computer 110.

The geographic location of one computer may be deter-
mined based on the geographic location of another computer
and determining the computer interface(s) or protocol(s) used
to couple the two computers. For purposes of illustrating a
clear example, assume the following:

Computer 122 does not include a Global Positioning Sys-
tem (“GPS”) chip, or does not allow one or more appli-
cations or services to have access to the GPS chip or
determine a geographic location from the GPS chip;

Mobile device 132 does include a GPS chip and allows
applications or services running on mobile device 132 to
have access to the GPS chip and determine a geographic
location from the GPS chip;

Mobile device 132 sent financial information to computer
122 over an NFC network, which 1s associated with a
particular distance;

Mobile device 132 determines 1ts particular geographic
location using the GPS chip.

Mobile device 132 determines that the particular distance
1s associated with an NFC network, and accordingly, com-
puter 122 1s within the particular distance from the particular
geographic location. Mobile device 132 sends telemetry data
to server computer 110 indicating that mobile device 132 was
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10

coupled to computer 122, sent financial information to com-
puter 122, and computer 122 1s within the particular distance

from the particular geographic location. Additionally or alter-
natively, mobile device 132 sends telemetry data to server
computer 110 indicating that mobile device 132 was coupled
to computer 122, sent financial information to computer 122
over an NFC network. In response, server computer 110
determines that computer 122 i1s within a geographic region
within the particular distance from the particular geographic
location. Server computer 110 may recerve a geographic loca-
tion comprising a latitude and longitude from mobile device
132, and store, 1n data store 1135, the latitude and longitude 1n
a profile associated with mobile device 132. Server computer
110 may store, 1n data store 115, data describing the geo-
graphic region that computer 122 1s located 1n, and associate
the data with a profile associated with computer 122.

Associating Social Locations to Physical Locations

One or more factors discussed herein may be used to asso-
ciate a social location, such as home, work, or school, to one
or more physical locations. For example, in response to deter-
mining that two or more devices are coupled for a mean
meeting time at or after 5:00 PM, for at least a mean meeting,
duration equal to or greater than 10 hours, at a frequency
greater than 4 times a week, server computer 110 may deter-
mine that the particular physical location 1s a home. For
purposes of 1llustrating another clear example, assume the
following;:

Table 2 illustrates aggregated telemetry data for mobile

device 132;

Computer or User Profile Identifier 263591617B02 corre-
sponds to computer 142;

Computer or User Profile Identifier 14290224F20D corre-
sponds to computer 152;

A first set of one or more oifice parameters stored 1n data
store 1135 1ndicate the following thresholds: devices are
coupled three or more times per week, for an average
duration of one or more hours:

A second set of one or more office parameters stored 1n data
store 115 indicate the following thresholds: devices are
coupled two or more times per week, for an average
duration of 2.5 or more hours.

Server computer 110 compares the thresholds with the data
in Table 2 to assign a type of social location to one or more of
the enumerated location. For example, server computer 110
may determine that Location #2 1s an oflice for one or more of
the following reasons:

The telemetry data 1n second row of Table 2 satisfies the
first set of office parameters: mobile device 132 1s, on
average, coupled to computer 142 (Computer or User
Profile ID 2633591617B02) at a frequency (4.8/week)
that 1s equal to or greater than the first office frequency
threshold (three times per week) and for an average
duration (3 hours and 10 minutes) that 1s equal to or
greater than the first office duration threshold (one hour);

Telemetry data 1n the third row of Table 2 satisfies the
second set of office parameters: mobile device 132 1s, on
average, coupled to a computer 152 (Computer or User
Profile 1D 14290224F20D) at a frequency (2.9/week)
that 1s equal to or greater than the second office fre-
quency threshold (two times per week) and for an aver-
age duration (4 hours and 40 minutes) that 1s equal to or
greater than the second office duration threshold (2.5
hours).

In response to determining that one or more sets of office

parameters are satisfied, server computer 110 associates the
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corresponding type of social location to Location #2—“oi-
fice”. In one or more examples herein, a threshold 1s a single
value; however, a threshold may be a range of values, such as
a minimum threshold value and a maximum threshold value.
Accordingly, server computer 110 may make one or more
determinations, or perform one or more actions, based on
telemetry data, or data derived from telemetry data, being less
than, equal to, or greater than a particular threshold value or
within a particular threshold range.

A location may have more than one social location. For
example, an apartment may be located above a store 1n a
particular building; accordingly, the location of the building,
could be associated with two types of social locations—
“residence” and “‘store”.

In the previous example, frequency and mean meeting
duration were used to associate a particular type of social
location (office) to the Location #2; however, one or more
other factors may be used. For purposes of 1llustrating a clear
example, assume a set of one or more home parameters 1ndi-
cate the following thresholds: devices are coupled at a mean

meeting time after 5:00 PM and before 3:00 AM of the fol-

lowing day for a mean meeting duration of eight or more
hours, and the interaction includes sharing one or more files.
In response to server computer 110 determiming that aggre-
gated telemetry data in Row 8 satisfies the one or more home
parameters, server computer 110 associates the correspond-
ing type of social location to Location #6—“home”.

A type of social location can be assigned to a particular
location based on peer interaction. For example, 11 gaming
takes place at a particular location at or above a particular
frequency, then server computer 110 may associate the loca-

tion with a “home”, “lounge”, “cyber cafe”, “commuter sta-

tion”, or “commuter route”, but not “office”. The particular
type of location associated with a location may be further
determined based on mean meeting time or mean meeting
duration.

A type of social location can be assigned to a particular
location based on the type of computer network(s) or
protocol(s) used to couple two devices and the type of infor-
mation exchanged. For example, 1n response to processing,

telemetry data indicating that a particular computer at a par-
ticular location receives credit card information, at or above a
particular frequency, over an NFC protocol, server computer
110 may determine that the first computer at a particular
location 1s a checkout register at a store. Accordingly, server
computer 110 may associate the particular location with
“store”.

The type of social location assigned to a geographic loca-
tion may be based on one or more relationships between users
at that location. For purposes of illustrating a clear example,
assume a set of one or more office parameters indicates that if
at least two pairs of users are determined to be professional
colleagues, then the location 1s an office. Accordingly, 1n
response determining that the user using Computer or User
Profile Identifier 263591617B02 1s a first working profes-
sional colleague of the user using mobile device 132 and the
user using Computer or User Profile Identifier
14290224F20D 1s a second professional colleague of the user
using mobile device 132, which satisfies the particular set of
one or more office parameters, server computer 110 associ-
ates the corresponding type of social location to Location
#2— “office”.

In an embodiment, 1f server computer 110 determines that
a particular computer, such as computer 122, satisfies one or
more of the following parameters based on telemetry data,
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then server computer 110 may determine the computer is 1n a
store:

Computer 122 1s fixed at a geographic location that 1s

defined as a “public place™;

Computer 122 interacts with several devices over an NFC

network:

Computer 122 recerves purchase or credit/debit card data;

Computer 122 1s discoverable by mobile devices visiting or

passing by the geographic location in which computer
122 1s located.

In these examples, server computer 110 recerved telemetry
data and associated one or more types of social locations to
one or more physical locations. However, a user computer
may associate one or more types of social locations with one
or more physical locations and send telemetry data to server
computer 110 that indicates which one or more types of social
locations are assigned to the one or more physical locations.

Determining Relationships Between Users of User
Computers

The relative social distance or type of relationship between
two users may be determined based on one or more factors,
such as a user’s routine, one or more physical locations, one
or more social locations, telemetry data, or data derived from
telemetry data. FIG. 2 illustrates a process for determinming
and refining the relationship between a first user and a second
user that correspond to a first user computer and a second user
computer, respectively, based on telemetry data indicating
that the first user computer and the second user computer are
or were operably coupled 1n an example embodiment. In step
210, a server computer receives a first data set indicating that
a first device and a second device are operably coupled for a
first amount of time according to a first frequency over a first
protocol. For purposes of 1llustrating a clear example, assume
the following:

Computer 122 1s executing a file sharing program that
creates an ad-hoc Wi-Fi network, LAN 150, with a par-
ticularly formatted name over a first proprietary proto-
col;

Mobile device 132 1s executing the same file sharing pro-
gram, and the file sharing program periodically checks
for a Wi-F1 network with the particularly formatted
name over the first protocol;

In response to determining that LAN 130 has the particu-
larly formatted name, mobile device 132 couples to, and
interacts with, computer 122 by periodically requesting
a list of downloadable files from computer 122 over the
first protocol;

Computer 122 1s used by a first user;

Mobile device 132 1s used by a second user.

Each time mobile device 132 detects the Wi-F1 network
and couples to computer 122, mobile device 132 generates
telemetry. The telemetry data may include, among other
things, the following:

What time mobile device 132 discovered or was coupled to

computer 122;

How long mobile device 132 interacted with computer
122;

What protocol was used;

What type of device mobile device 132 1s;

What type of device computer 122 1s;

The geographic location of mobile device 132;

r

['he number of files shared:

r

T'he types of files that were shared, 1f any;
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Audio data, such as an audio recording or the average
decibel level recorded by mobile device 132 while com-
puter 122 and mobile device 132 are interacting or
coupled.

Mobile device 132 sends the telemetry data to server com-
puter 110. Mobile device 132 may send the telemetry data to
server computer 110 as mobile device 132 generates the
telemetry data, after a particular amount of time, after a par-
ticular amount of telemetry data 1s generated, or according to
another schedule.

Based on the telemetry data recerved from mobile device
132, server computer 110 may determine, among other
things, the following metrics:

A first frequency at which computer 122 was coupled to, or

interacted with, mobile device 132;

A first average amount of time each interaction lasted;

An average time at which each interaction started;

A first distance between computer 122 and mobile device
132 using RDP;

A particular set of days of the week that computer 122 was
coupled to, or interacted with, mobile device 132;

A physical location of computer 122 or mobile device 132;

A social location of the physical location;

An average number of files shared at each interaction;

The average decibel level recorded during an interaction.

In step 220, the server computer determines a first type of
relationship between the first user and the second user based
on the first amount of time, the first frequency, and/or one or
more other factors. For example, server computer 110 may
determine that the second user 1s merely visiting the first user
if the first frequency 1s one. Also for example, server com-
puter 110 may determine that the first user and the second user
are “professional colleagues” if one or more of the following
are true:

The type of social location associated with the physical
location 1s “office™:

At least one file, on average, was shared between the two
computers;

The types of files are word processing or presentation
documents.

Server computer 110 may determine that the first user and
the second user work near each other (“office neighbors™) i
the first frequency 1s more than 4 times a week, but no files
were shared. Server computer 110 may determine that the
first user 1s a “customer” ol the second user 11 the types of files
or data transmitted are financial records or records with a
credit card number. Server computer 110 may determine that
the first user 1s a customer of the second user 11 the average
time at which each interaction started 1s between noon and 1
PM, the average duration of which 1s less than an hour, and the
frequency 1s at least one per week.

Server computer 110 may determine that the first user and
the second user are “Iriends” 1f the types of files shared
include photos, music, or videos. Server computer 110 may
determine that the first user and the second user are class-
mates 11 one or more of the following are true: 1f the average
starting time 1s within five minutes of a particular time with a
standard deviation below a particular threshold; the particular
time 1s an even time, such as the top of an hour; the particular
set of days of the week are week days, not weekends; the type
of social location associated with the physical location 1s
“school”.

After server computer 110 determines that the first user and
the second user are classmates, then server computer 110 may
determine what type of classroom settings the first user and
the second user are 1. For example, 11 the average decibel
level 1s less than or equal to a particular threshold, then server
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computer 110 determines that the first user and the second
user are meeting 1n a library. Additionally or alternatively, it
the decibel level 1s above a particular threshold, then the
server computer may determine that the first user and the
second user are 1n a school cafeteria. Additionally or alterna-
tively, 11 the audio data, or voice recognition processing the
data, indicates that a single voice 1s talking or server computer
110 recerves additional telemetry data indicating that other
users associated with other devices are 1n the same location,
then server computer 110 may determine that a first student
and the second student are meeting in a classroom. Addition-
ally or alternatively, 1t average frequency of interaction 1s
equal to or greater than a particular threshold, such as six, and
the average duration of each interaction 1s greater than a
particular threshold, such as 10 hours, then server computer
110 may determine that the first user and the second user are
roommartes.

In step 230, the server computer receives additional data
related to the first user and the second user over time. For
purposes of illustrating a clear example, assume the facts
from the examples 1n step 210 and step 220, and assume the
following;:

In response to recerving input indicating the user selected a
particular file from a list downloadable files from com-
puter 122, mobile device 132 generates NFC network
130 via an NFC chip in mobile device 132, requests the
particular file from computer 122 via an NFC chip 1n
computer 122 over an NFC protocol, and receives the
particular file over NFC network 130 according to the
NFC protocol;

The file 1s a song file;

Mobile device 132 generates telemetry data indicating that
mobile device 132 recerved a music file via an NFC chip
over NFC network 130, and computer 122 1s within 10
cm of mobile device 132 based on the computer inter-
face and protocol used;

Server computer 110 has already determined that the first
user and the second user are classmates.

Accordingly, mobile device 132 generates the new telem-
etry data indicating the above-discussed events, and sends the
new telemetry data to server computer 110. Server computer
110 may derive additional data or metrics from the new telem-
etry data and store the new telemetry data along with any
derived data or metrics 1n data store 115.

In step 240, the server computer updates the relationship
between the first user and the second user. For example, in
response to determimng mobile device 132 recerved a music
file from computer 122, server computer 110 determines that
the first user and the second user are at least acquaintances
rather than merely classmates. As another example, server
computer 110 may determine, based on a lack of interactions
between mobile device 132 and computer 122, to change the
type of relationship from acquaintances to classmates or to
former classmates.

Server computer 110 may repeat step 230 and 240. For
example, after additional telemetry data 1s received, 11 com-
puter 120 frequently sends files to, or receives files from,
mobile device 132 over an NFC interface or protocol, then
server computer 110 may determine whether the frequency 1s
above a particular threshold, and 1f so, update the type of
relationship to “Iriends”.

In response to determining that a first user has a type of
relationship with a second user, server computer 110 may
store data 1n data store 1135 indicating the type of relationship
between the two users. For example, server computer 110
may store data in data store 1135 indicating that the profile that
corresponds to computer 122 and the profile that corresponds
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to mobile device 132 are related, and specifically that the
users that correspond to the two profiles are friends.

Sending a Payload to a User Computer

A server computer may recerve a request to send a payload
to a target user or user computer based on one or more con-
ditions. A payload may be text, digitally stored multimedia, or
any other content for electronic delivery. FIG. 3 illustrates a
process for recerving a payload from a user and sending the
payload to one or more target user computers in an example
embodiment. FIG. 4 illustrates a system for sending targeted
messages to one or more target user computers 1n an embodi-
ment. In FIG. 4, system 400 includes three store computers
spread across a geographic region: store computer 410, store
computer 420, and store computer 430, collectively referred
to herein as the store computers. System 400 includes two
mobile devices: mobile device 452 and mobile device 454.
Each store computer of the store computers can be wirelessly
coupled to one or more devices within the store computer’s
surrounding circular region demarcated by a dotted circle.
Accordingly, in system 400, mobile device 452 1s operably
coupled to store computer 410 and store computer 420, but
not store computer 430; mobile device 454 1s operably
coupled to store computer 420 and store computer 430, but
not store computer 410.

Each of the computers in system 400 may generate and
send telemetry data to a server computer, such as server
computer 110 (not illustrated in FIG. 4). While the store
computers are not labeled as mobile devices, a store computer
may be a user computer, such as amobile device. One or more
of the store computers may be in the store or in different
stores. Additionally or alternatively, one or more of the store
computers may be on different aisles 1n the same store.

In step 310, a server computer recerves a payload to deliver
to a target user 11 one or more conditions associated with the
target user are satisfied. For example, the manager for a store
with store computer 410 may upload a payload through store
computer 410 that includes the following message: “You have
a Inend that shops here.” The manager may also upload data
indicating that the message should be sent to target user
computers that are determined to be within a particular dis-
tance from store computer 410, and have a “ifriend” type of
relationship with a user that has a “customer” type of rela-
tionship with a computer associated with the store, such as
store computer 410. The one or more users that connect a
target user to the user that wants to send a payload to the target
user, may be referred to herein as intermediate users.

In step 320, the server computer searches for one or more
profiles that satisty the one or more conditions. For example,
server computer 110 may search profiles, telemetry data,
agoregated telemetry data, RDP data, or any other data dis-
cussed herein to find one or more profiles that satisty the
conditions. If one or more profiles satisty the conditions, then
server computer 110 proceeds to step 350. For purposes of
illustrating a clear example, assume the following:

Server computer 110 determines that the profile corre-
sponding to mobile device 454 has the first target type of
relationship with store computer 410—customer;

Server computer 110 determines that the profile corre-
sponding to mobile device 454 and the profile corre-
sponding to mobile device 452 have the second target
type of relationship—iriends; and

Based on telemetry data indicating that mobile device 452
1s coupled to store computer 410 over store connectivity
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arca 412, server computer 110 determines that mobile
device 452 1s 1n the store that corresponds to store com-

puter 410.

Accordingly, server computer 110 determines that the pro-
file corresponding to mobile device 452 satisfies the condi-
tions. Control proceeds to step 330.

In step 330, the server computer sends the payload to user
profiles that satisty the one or more conditions, i any. Con-
tinuing with the previous example, server computer 110 sends
the payload to mobile device 452. Server computer 110 may
send the payload via a Short Message System (“SMS”),
email, push notification via an operating system executing on
mobile device 452, or one or more other electronic delivery
methods.

In an embodiment, the message in the payload may include
tokens that can be replaced to generate a more personal mes-
sage. For example, the payload may include a token, such as
““\mame\V’, indicating that the name of the target user should
replace the token 1n the payload. The payload may include
additional tokens. For example, the payload may include
another token, such as “‘riend’s name\\”, indicating the
target user’s Iriend’s name should replace the token in the
payload. Accordingly, if the target user’s name 1s Brad, the
target user’s friend’s name 1s Jim, and the payload 1s “Hi
\\name\\, your friend, \\friend’s name\\, shops at XY Z Store.”,
then the server computer 110 may send the following mes-
sage to mobile device 452: “Hi Brad, your friend, Jim, shops
at XYZ Store.”” In this case, Jim 1s referred to herein an
intermediary user.

Whether or not one or more profiles satisiy the one or more
conditions, the server computer may continue to monitor
telemetry data or any other data discussed herein for new
profiles that may satisty the one or more conditions. Accord-
ingly, 11 1 step 320, the server computer determines that no
profiles satisty the one or more conditions, or after perform-
ing step 330, control may proceed to step 340. In step 340, the
server computer determines that one or more relationships or
profiles have changed and, 1n response, control returns to step
320. For example, server computer 110 may receive addi-
tional telemetry data, update one or more profiles accord-
ingly, and return to step 320.

Generating More Specific Messages Based on Tags

A server computer may associate one or more tags with a
profile. A tag 1s metadata that describes one or more attributes
of the corresponding user or user computer. The server com-
puter may generate tags from telemetry data. For example, 1T
server computer receives telemetry data indicating that a par-
ticular user computer 1s coupled to a game server at a particu-
lar average frequency that 1s above a threshold frequency,
then the server computer may associate a tag called “gamer”
with the profile that corresponds to the particular user com-
puter or the user of the particular user computer.

A request to send a payload to a target user or user com-
puter may be based on a tag. For purposes of 1llustrating a
clear example, assume the following;:

Store computer 410 and store computer 420 are 1inside of a

shopping mall, but each computer 1s 1n a different store;

Store computer 410 1s 1n an arcade;

Store computer 420 15 1n a cobbler’s shop;

Server computer 110 recerved a request from a first admin-
istrator, through store computer 410, for server com-
puter 110 to send a user computer a payload message 11
the user computer corresponds to a profile that plays
video games and 1s within a particular range of store
computer 410;
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Server computer 110 received a request from a second
administrator, through store computer 420, for server

computer 110 to send a user computer a payload mes-
sage 1f the user computer corresponds to a profile that

frequently buys shoes and 1s within a particular range of 5

store computer 420;

The profile associated with mobile device 452 1s associated

with a “gamer” tag.

If mobile device 452 sends telemetry data to server com-
puter 110 indicating that mobile device 452 1s coupled to store
computer 410 and store computer 420, then server computer
110 will send the first payload, and not the second payload, to
mobile device 452 1n response to determining that the profile
associated with mobile device 452 i1s associated with the
“gamer” tag.

Generating More Specific Messages Based on
Location within a Store

A server computer may send more speciiic messages based
on a user computer being coupled with, or within a proximity
to, more than one other user computer. For purposes of illus-
trating a clear example, assume the following:

Store computer 410, store computer 420, and store com-
puter 430 are located on different aisle dividers of the
same store;

Server computer 110 receives data indicating that the area
between the first aisle divider, with store computer 410,
and the second aisle divider, with store computer 420, 1s
referred to as Aisle A;

Server computer 110 receives data indicating that the area
between the second aisle divider, with store computer
420, and the third aisle divider, with store computer 430,
1s referred to as Aisle B;

Aisle A 1s a health food aisle;

Aisle B 1s a candy aisle;

Server computer 110 recerved a first request from an
administrator of the store that people 1n Aisle A that
frequently buy vegetables should receive a first payload
indicating that carrots are on sale;

Server computer 110 received a second request from the
administrator of the store that people located 1n Aisle B
for more than three uninterrupted minutes at a time
should recetve a second payload indicating that candy 1s
on sale.

Server computer 110 may determine that mobile device
452 1s 1n Aisle A 11 server computer 110 receives telemetry
data from mobile device 452 (or any other computer, such as
store computer 410) indicating that mobile device 452 1s
receiving the strongest wireless signal from store computer
410 and store computer 420. Server computer 110 may deter-
mine that mobile device 454 1s 1n Aisle B 1f server computer
110 recerves telemetry data from mobile device 454 (or any
other computer, such as store computer 420) indicating that
mobile device 454 1s receiving the strongest wireless signals
from store computer 420 and store computer 430. In response
to rece1ving telemetry data indicating that mobile device 452
1s 1n Aisle A and mobile device 452 1s associated with a profile
with a “vegetarian™ tag, server computer 110 sends mobile
device 452 the first payload. In response to receiving telems-
etry data indicating that mobile device 452 has been in Aisle
A Tor at least three continuous minutes, server computer 110
sends mobile device 452 the first payload.

Additionally or alternatively, server computer 110 may
receive a request to deliver a payload when a user computer 1s
within a target proximity to a target store, location, or region.
For example, server computer 110 may receive a first request
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from an administrator of the store indicating that people
within a target proximity to Aisle B, which includes the area
covered by store computer 430, should receive the second
payload. Accordingly, in response to recerving telemetry data
from a user computer, such as store computer 430 or mobile
device 454, indicating store computer 430 and mobile device
454 are operably coupled, server computer 110 may send the
second payload to mobile device 454. Server computer 110
may send the second payload to mobile device 454 through
one or more computers, such as store computer 430.

A payload request may include one or more tags to asso-
ciate with a profile. For example, the payload request for users
that are 1n Aisle B for more than three continuous minutes
may include a new “qunk food connoisseur” tag to associate
with users or profiles that receive the payload. Accordingly,
server computer 110 may associate the “qunk food connois-
seur”’ tag to the profile associated with mobile device 454 or
any other device that triggers the corresponding payload to be
sent.

Server computer 110 may determine statistics based on
tags associated with user computers. For example, 11 a store
has store computer 410 and store computer 430, and store
computer 410 has a “men’s clothing” tag and store computer
430 has a “women’s clothing™ tag, then server computer 110
may determine the frequency and duration at which users
with mobile devices and various other tags visit the men’s
section of the store (the area closer to store computer 410) and
the women’s section of the store (the area closer to store
computer 430).

Additional Uses

Using one or more ol the methods discussed herein, a
server computer may determine which areas are most densely
populated. Continuing from the example above, server com-
puter 110 may recerve telemetry data indicating that on each
day, on average, 200 user computers are in Aisle A and 50 user
computers are 1 Aisle B. Server computer 110 may send the
data 1n an email to a store manager. In response, the store
manager may put more expensive items in Aisle A, or put
items 1n Aisle A throughout the store to decrease congestion
in Aisle A.

Server computer 110 may receive telemetry data from
mobile devices indicating which one or more geographic
locations were visited before or after shopping at a current
store. Server computer 110 may provide the social locations
associated with the one or more geographic locations to a
store manager, as well as a breakdown of which social loca-
tions were visited most frequently before or after the current
store. The store manager may update the store to include the
products or services in at least one of the one or more geo-
graphic locations or associated social locations based on the
breakdown of social locations.

In the example of a mall above, server computer 110 may
send a mall administrator data indicating the usual paths
patrons take from store to store, how long patrons were in
various stores, or one or more other metrics. FIG. 5 1llustrates
an example path that a server computer may determine that
mobile device took 1n a group of stores, such as a mall, 1n an
example embodiment. The computer 1llustrated 1n each store
in the mall may be a mobile device, beacon, router, or other
computer. The server computer may send the data for one or
more user computers to a store or mall manager. For example,
the server computer may send data to the owner of store 3
indicating that visitors often visit store 2 before visiting store
3. As another example, the owner of store 5 may choose to
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stock more products or services that are more similar to, or
complement, products or services 1n store 3.

If a server computer determines that a user computer visits
a store at or above a frequency threshold or a duration thresh-
old, then the server computer may associate a tag with the
corresponding profile indicating that the corresponding user
1s a loyal patron of the store. A store manager may send a
payload request to the server computer, which causes the
server computer to send a payload, such as a coupon, to be
sent to user computers associated with profiles that have been
determined to correspond to loyal patrons.

Hardware Overview

According to one embodiment, the techniques described
herein are implemented by one or more special-purpose com-
puting devices. The special-purpose computing devices may
be hard-wired to perform the techniques, or may include
digital electronic devices such as one or more application-
specific integrated circuits (ASICs) or field programmable
gate arrays (FPGAs) that are persistently programmed to
perform the techniques, or may include one or more general
purpose hardware processors programmed to perform the
techniques pursuant to program instructions in firmware,
memory, other storage, or a combination. Such special-pur-
pose computing devices may also combine custom hard-
wired logic, ASICs, or FPGAs with custom programming to
accomplish the techmques. The special-purpose computing
devices may be desktop computer systems, portable com-
puter systems, handheld devices, networking devices or any
other device that incorporates hard-wired and/or program
logic to implement the techmques.

For example, FIG. 6 1s a block diagram that 1llustrates a
computer system 600 upon which an embodiment of the
invention may be implemented. Computer system 600
includes a bus 602 or other communication mechanism for
communicating information, and a hardware processor 604
coupled with bus 602 for processing information. Hardware
processor 604 may be, for example, a general purpose micro-
processor, amicroprocessor and a Co-processor, or an array of
multiple microprocessors.

Computer system 600 also includes a main memory 606,
such as a random access memory (RAM) or other dynamic
storage device, coupled to bus 602 for storing information and
istructions to be executed by processor 604. Main memory
606 also may be used for storing temporary variables or other
intermediate information during execution of mstructions to
be executed by processor 604. Such instructions, when stored
in non-transitory storage media accessible to processor 604,
render computer system 600 into a special-purpose machine
that 1s customized to perform the operations specified 1n the
instructions.

Computer system 600 further includes a read only memory
(ROM) 608 or other static storage device coupled to bus 602
for storing static information and instructions for processor
604. A storage device 610, such as a magnetic disk or optical
disk, 1s provided and coupled to bus 602 for storing informa-
tion and instructions.

Computer system 600 may be coupled via bus 602 to a
display 612, such as a liquid-crystal display (LCD), for dis-
playing information to a computer user. An input device 614,
including alphanumeric and other keys, 1s coupled to bus 602
for communicating information and command selections to
processor 604. Another type of user mput device 1s cursor
control 616, such as a mouse, a trackball, touch pad, touch
screen, or cursor direction keys for communicating direction
information and command selections to processor 604 and for
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controlling cursor movement on display 612. This input
device typically has two degrees of freedom 1n two axes, a
first axis (e.g., X) and a second axis (e.g., v), that allows the
device to specily positions 1n a plane.

Computer system 600 may implement the techniques
described herein using customized hard-wired logic, one or
more ASICs or FPGAs, firmware and/or program logic which
in combination with the computer system causes or programs
computer system 600 to be a special-purpose machine.
According to one embodiment, the techniques herein are
performed by computer system 600 in response to processor
604 cxecuting one or more sequences of one or more nstruc-
tions contained 1n main memory 606. Such instructions may
be read into main memory 606 from another storage medium,
such as storage device 610. Execution of the sequences of
instructions contained 1n main memory 606 causes processor
604 to perform the process steps described herein. In alterna-
tive embodiments, hard-wired circuitry may be used in place
of or 1n combination with software instructions.

The term “‘storage media” as used herein refers to any
non-transitory media that store data and/or instructions that
cause a machine to operation 1n a specific fashion. Such
storage media may comprise non-volatile media and/or vola-
tile media. Non-volatile media includes, for example, optical
or magnetic disks, such as storage device 610. Volatile media
includes dynamic memory, such as main memory 606. Com-
mon forms of storage media include, for example, a floppy
disk, a flexible disk, hard disk, solid state drive, magnetic
tape, or any other magnetic data storage medium, a CD-ROM,
any other optical data storage medium, any physical medium

with patterns of holes, a RAM, a PROM, and EPROM, a
FLASH-EPROM, NVRAM, any other memory chip or car-
tridge.

Storage media 1s distinct from but may be used in conjunc-
tion with transmission media. Transmission media partici-
pates 1n transferring information between storage media. For
example, transmission media includes coaxial cables, copper
wire and fiber optics, including the wires that comprise bus
602. Transmission media can also take the form of acoustic or
light waves, such as those generated during radio-wave and
infra-red data communications.

Various forms of media may be involved in carrying one or
more sequences of one or more instructions to processor 604
for execution. For example, the 1nstructions may 1nitially be
carried on a magnetic disk or solid state drive of a remote
computer. The remote computer can load the instructions into
its dynamic memory and send the instructions over a tele-
phone line using a modem. A modem local to computer
system 600 can recerve the data on the telephone line and use
an infra-red transmitter to convert the data to an infra-red
signal. Aninfra-red detector canreceive the data carried in the
inira-red signal and appropriate circuitry can place the data
on bus 602. Bus 602 carries the data to main memory 606,
from which processor 604 retrieves and executes the mstruc-
tions. The mnstructions recetved by main memory 606 may
optionally be stored on storage device 610 either before or
alter execution by processor 604.

Computer system 600 also includes a communication
interface 618 coupled to bus 602. Communication interface
618 provides a two-way data communication coupling to a
network link 620 that 1s connected to a local network 622. For
example, communication interface 618 may be an integrated
services digital network (ISDN) card, cable modem, satellite
modem, or a modem to provide a data communication con-
nection to a corresponding type of telephone line. As another
example, communication interface 618 may be a local area
network (LAN) card to provide a data communication con-
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nection to a compatible LAN. Wireless links may also be
implemented. In any such implementation, communication
interface 618 sends and receives electrical, electromagnetic
or optical signals that carry digital data streams representing
various types ol information.

Communication interface 618 may provide a two-way data
communication coupling to a Wide Area Network (WAN)
link 619 that 1s connected to a WAN 621. For example, com-
munication mterface 618 may be an integrated services digi-
tal network (ISDN) card, cable modem, satellite modem, or a
modem to provide a data communication connection to a
corresponding type of telephone line. As another example,
communication interface 618 may be a wireless network card
or modem to provide a data communication connection to a
compatible Wide Area Network (WAN) 621 through WAN
link 619. Wireless links may also be implemented. In any
such 1implementation, communication interface 618 sends
and receives electrical, electromagnetic or optical signals that
carry digital data streams representing various types of infor-
mation.

Network link 620 typically provides data communication
through one or more networks to other data devices. For
example, network link 620 may provide a connection through
local network 622 to a host computer 624 or to data equip-
ment operated by an Internet Service Provider (ISP) 626. ISP
626 1n turn provides data communication services through the
world wide packet data communication network now com-
monly referred to as the “Internet” 628. Local network 622
and Internet 628 both use electrical, electromagnetic or opti-
cal signals that carry digital data streams. The signals through
the various networks and the signals on network link 620 and
through communication interface 618, which carry the digital
data to and from computer system 600, are example forms of
transmission media.

Computer system 600 can send messages and receive data,
including program code, through the network(s), network
link 620 and communication interface 618. In the Internet
example, a server 630 might transmit a requested code for an
application program through Internet 628, ISP 626, local
network 622 and communication interface 618.

The recerved code may be executed by processor 604 as 1t
1s receirved, and/or stored in storage device 610, or other
non-volatile storage for later execution.

In the foregoing specification, embodiments of the inven-
tion have been described with reference to numerous specific
details that may vary from implementation to implementa-
tion. The specification and drawings are, accordingly, to be
regarded 1n an illustrative rather than a restrictive sense. The
sole and exclusive indicator of the scope of the invention, and
what 1s intended by the applicants to be the scope of the
invention, 1s the literal and equivalent scope of the set of
claims that 1ssue from this application, 1n the specific form 1n
which such claims issue, including any subsequent correc-
tion.

What 1s claimed 1s:

1. A computer system comprising:

a memory;

one or more processors coupled to the memory, and con-

figured to:

receive a lirst data set indicating that a first device and a

second device are operably coupled for a first amount of
time, wherein the first device 1s used by a first user and
the second device 1s used by a second user;

determine, based on the first amount of time, a first type of

relationship between the first user and the second user;
receive a second data set indicating that the first device and
a third device are operably coupled for a second amount
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of time, wherein the third device 1s different than the
second device and 1s used by a third user;

determine, based on the second amount of time, a second
type of relationship between the first user and the third
user, wherein the second type of relationship 1s different
than the first type of relationship.

2. The computer system of claim 1, wherein the one or

more processors are further configured to:

recerve a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;

determine that a first proximity 1s associated with the first

protocol;

wherein determiming the first type of relationship between
the first user and the second user 1s further based on the
first proximity;

recerve a fourth data set indicating that the first device and

the third device are operably coupled over a second
protocol, wherein the second protocol 1s different than
the first protocol;

determine that a second proximity 1s associated with the

second protocol, wherein the second proximity 1s differ-
ent than the first proximity;

wherein determining the second type of relationship

between the first user and the third user 1s further based
on the second proximaty.

3. The computer system of claim 2, wherein:

the first data set and the third data set are part of a first

combined data set;

the second data set and the fourth data set are part of a

second combined data set.

4. The computer system of claim 2, wherein the one or
more processors are further configured to:

recerve, from the second user, a payload to deliver to a

target device if a target user of the target device 1s related
to the second user through an mtermediate user and the
target device 1s within a target proximity to the second
device;

recetve, Irom the second device, a fifth data set indicating

that the second device 1s operably coupled to the third
device according to a third protocol;

determine that the third protocol 1s associated with a third

proximity that 1s within the target proximity and the third
user 1s related to the second user through the first user,
and 1n response, send the payload to the third device.
5. The computer system of claim 4, wherein the third
protocol 1s the first protocol and the third proximaty 1s the first
proximity.
6. The computer system of claim 2, wherein the third user
1s associated with a particular tag, and the one or more pro-
cessors are further configured to:
recerve, from the second user, a payload to deliver to a
target device 1t a target user of the target device 1s:
related to the second user through an intermediate user;
within a target proximity to the second device; and
the target user using the target device 1s associated with
a target tag;

recerve a fifth data set indicating that the second device 1s
operably coupled to the third device according to a third
protocol;

determine that the third protocol 1s associated with a third

proximity that 1s within the target proximity, the third
user 1s related to the second user through the first user,
and the particular tag associated with the third user
matches the target tag, and in response, sending the
payload to the third device.
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7. The computer system of claim 1, wherein the one or
more processors are further configured to:
receive a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;
determine that a first proximity 1s associated with the first

protocol;

wherein determining the first type of relationship between
the first user and the second user 1s further based on the
first proximity;

receive a fourth data set indicating that the first device and
the second device are operably coupled according to a

second protocol;

determine the first device 1s within a second proximity to
the second device based on the fourth data set indicating
that the first device and the second device are operably
coupled according to the second protocol;
determine the second proximity 1s less than the first prox-
imity, and 1n response, update the first type of relation-
ship with the second type of relationship between the
first user and the second user, wherein the second type of
relationship 1s defined to be closer than the first type of
relationship.
8. The computer system of claim 1, wherein:
the one or more processors are further configured to receive
a set of interaction data indicating the first device had a
particular type of interaction with the second device;
determining the first type of relationship between the first
user and the second user comprises determining the first
type of relationship based on the particular type of inter-
action between the first device and the second device:

determining the second type of relationship between the
first user and the third user comprises determining the
second type of relationship based on not receiving data
indicating that the first device had an interaction with the
third device;

the first type of relationship 1s defined to be closer than the

second type of relationship.

9. The computer system of claim 8, wherein the particular
type of interaction 1s a file transier from the first device to the
second device.

10. The computer system of claim 1, wherein the one or
more processors are further configured to determine that the
first user and the third user have the second type of relation-
ship that indicates the first user and third user have not met,
and 1n response, send, to the first device for the first user and
to the third device for the third user, an invitation to an event.

11. The computer system of claim 1, wherein:

the first data set indicates that the first device and the

second device are operably coupled for the first amount
of time according to a first frequency;

the second data set indicates that the first device and a third

device are operably coupled for the second amount of
time according to a second frequency;

the one or more processors are further configured to:

determine the first type of relationship between the first
user and the second user 1s based on the first fre-
quency;

determine the second type of relationship between the
first user and the third user i1s based on the second
frequency.

12. The computer system of claim 11, wherein the one or
more processors are further configured to:

receive a third data set indicating that the first device and

the second device are operably coupled for a third
amount of time according to a third frequency;

10

15

20

25

30

35

40

45

50

55

60

65

24

update the first type of relationship to a second type of
relationship between the first user and the second user
based on the first amount of time according to the first
frequency and the third amount of time according to the
third frequency, wherein the second type of relationship
1s defined to be closer than the first type of relationship.
13. The computer system of claim 1, wherein the one or
more processors are further configured to:
recerve a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;
determine that a first proximity 1s associated with the first
protocol;
determine the first user 1s at a particular location based on
receiving a set of location data from the first device;
determine, without recerving location data from the second
device, that the second user 1s at the particular location
based on the first proximity;
wherein the first type of relationship between the first user
and the second user 1s determined based on the particular
location.
14. The computer system of claim 13, wherein:
the particular location 1s a school; and
the one or more processors are further configured to:
receive a fourth data set indicates that the first device and
the second device were operably coupled for a par-
ticular amount of time according to a particular fre-
quency;
determine the particular amount of time at the particular
frequency 1s within a particular time range and a par-
ticular frequency range;
wherein the first type of relationship between the first
user and the second user indicates that the first user
and the second user are classmates based on the par-
ticular location being the school and determine the
particular amount of time at the particular frequency
1s within a particular time range and a particular fre-
quency range.
15. A method comprising:
recerving a lirst data set indicating that a first device and a
second device are operably coupled for a first amount of
time, wherein the first device 1s used by a first user and
the second device 1s used by a second user;
determining, based on the first amount of time, a first type
of relationship between the first user and the second
user;
recerving a second data set indicating that the first device
and a third device are operably coupled for a second
amount of time, wherein the third device 1s different than
the second device and 1s used by a third user;
determining, based on the second amount of time, a second
type of relationship between the first user and the third
user, wherein the second type of relationship 1s different
than the first type of relationship;
wherein the method 1s performed by one or more proces-
SOTS.
16. The method of claim 15 comprising:
recerving a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;
determining that a first proximity is associated with the first
protocol;
wherein determiming the first type of relationship between
the first user and the second user 1s further based on the
first proximaity;
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receiving a fourth data set indicating that the first device
and the third device are operably coupled over a second
protocol, wherein the second protocol 1s different than
the first protocol;

determining that a second proximity 1s associated with the
second protocol, wherein the second proximity 1s differ-
ent than the first proximity;

wherein determining the second type of relationship
between the first user and the third user 1s further based
on the second proximity.

17. The method of claim 16, wherein:

the first data set and the third data set are part of a first
combined data set;

the second data set and the fourth data set are part of a
second combined data set.
18. The method of claim 16 comprising;
receiving, from the second user, a payload to deliver to a
target device if a target user of the target device 1s related
to the second user through an intermediate user and the
target device 1s within a target proximity to the second
device;
receiving, from the second device, a fifth data set indicating
that the second device 1s operably coupled to the third
device according to a third protocol;
determining that the third protocol 1s associated with a
third proximity that 1s within the target proximity and the
third user 1s related to the second user through the first
user, and 1n response, sending the payload to the third
device.
19. The method of claim 18, wherein the third protocol 1s
the first protocol and the third proximaity 1s the first proximity.
20. The method of claim 16, wherein the third user 1is
associated with a particular tag, and the method further com-
prising:
receiving, from the second user, a payload to deliver to a
target device 1t a target user of the target device 1s:
related to the second user through an mntermediate user;
within a target proximity to the second device; and
the target user using the target device 1s associated with
a target tag;
receiving a fifth data set indicating that the second device 1s
operably coupled to the third device according to a third
protocol;
determining that the third protocol 1s associated with a
third proximity that 1s within the target proximity, the
third user 1s related to the second user through the first
user, and the particular tag associated with the third user
matches the target tag, and in response, sending the
payload to the third device.
21. The method of claim 15 comprising:
receiving a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;
determining that a first proximity 1s associated with the first
protocol;
wherein determining the first type of relationship between
the first user and the second user 1s further based on the
first proximity;
receiving a fourth data set indicating that the first device
and the second device are operably coupled according to
a second protocol;
determining the first device 1s within a second proximity to
the second device based on the fourth data set indicating
that the first device and the second device are operably
coupled according to the second protocol;
determining the second proximity 1s less than the first
proximity, and in response, updating the first type of
relationship with the second type of relationship
between the first user and the second user, wherein the
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second type of relationship 1s defined to be closer than
the first type of relationship.

22. The method of claim 15 further comprising:

recerving a set of interaction data indicating the first device

had a particular type of interaction with the second
device;

wherein determiming the first type of relationship between

the first user and the second user comprises determining
the first type of relationship based on the particular type
of interaction between the first device and the second
device;

wherein determining the second type ol relationship

between the first user and the third user comprises deter-
mining the second type of relationship based on not
receiving data indicating that the first device had an
interaction with the third device;

wherein the first type of relationship 1s defined to be closer

than the second type of relationship.

23. The method of claim 15 comprising determimng that
the first user and the third user have the second type of
relationship that indicates the first user and third user have not
met, and 1n response, sending, to the first device for the first
user and to the third device for the third user, an invitation to
an event.

24. The method of claim 15, wherein:

the first data set indicates that the first device and the

second device are operably coupled for the first amount
of time according to a first frequency;
determiming the first type of relationship between the first
user and the second user 1s based on the first frequency;

the second data set indicates that the first device and a third
device are operably coupled for the second amount of
time according to a second frequency;

determining the second type of relationship between the

first user and the third user 1s based on the second ire-
quency.

25. The method of claim 24 further comprising:

recerving a third data set indicating that the first device and

the second device are operably coupled for a third
amount of time according to a third frequency;
updating the first type of relationship to a second type of
relationship between the first user and the second user
based on the first amount of time according to the first
frequency and the third amount of time according to the
third frequency, wherein the second type of relationship
1s defined to be closer than the first type of relationship.
26. The method of claim 15 comprising:
recerving a third data set indicating that the first device and
the second device are operably coupled over a first pro-
tocol;

determining that a first proximity is associated with the first

protocol;
determining the first user 1s at a particular location based on
receiving a set of location data from the first device;

determiming, without receiving location data from the sec-
ond device, that the second user 1s at the particular loca-
tion based on the first proximity;

wherein the first type of relationship between the first user

and the second user 1s determined based on the particular
location.

27. A device comprising:

a memory;

one or more processors coupled to the memory and con-

figured to:

determine the device 1s operably coupled to a different
device for a particular amount of time according to a
particular frequency;
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determine a type of relationship between a user of the
device and a different user using the different device
based on the particular amount of time and the par-
ticular frequency.
28. The device of claim 27, wherein the one or more pro- 5
cessors coupled are turther configured to:
determine the device 1s operably coupled over a particular
type of network according to a particular protocol;
determine the device 1s within a particular proximity to the
different device based on the particular protocol; 10
wherein determining the type of relationship between the
user of the device and the different user using the differ-
ent device 1s further based on the particular proximity.
29. The device of claim 27, wherein the one or more pro-
cessors coupled are further configured to: 15
determine that the device has one or more types of inter-
actions with the different device;

wherein determining the type of relationship between the
user of the device and the different user using the differ-
ent device 1s further based on the particular frequency. 20

30. The device of claim 27, wherein the one or more pro-

cessors coupled are turther configured to:

send, to a remote server computer, a set of data to a server
computer indicating the type of relationship between the
user of the device and the different user using the differ- 25
ent device:

receive, from the remote server computer, a message tar-
geted to the user of the device based on the type of
relationship between the user of the device and the dii-
ferent user using the different device. 30
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