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(57) ABSTRACT 

A terminal device includes at least one processor and a 
transceiver. The at least one processor is configured to 
execute computer readable instructions to generate a list of 
a plurality of other terminal devices located within a thresh 
old range from the terminal device via short-range wireless 
communication. The transceiver is configured to transmit, in 
response to selection of a set of terminal devices from 
among the plurality of other terminal devices included in the 
list, a request to establish an association with users corre 
sponding to terminal devices in the selected set of terminal 
devices. 
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TERMINAL DEVICES, INFORMATION 
PROCESSING METHODS, AND COMPUTER 

READABLE STORAGEMEDIUMS 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application claims priority under 35 U.S.C. 
S119 to Japanese Patent Application No. 2015-074149 filed 
on Mar. 31, 2015, in the Japanese Patent Office, the entire 
contents of which are incorporated herein by reference. 

BACKGROUND 

0002 1. Field 
0003. One or more example embodiments relate to ter 
minal devices, information processing methods, and/or com 
puter readable storage mediums. 
0004 2. Description of Related Art 
0005 Within services enabling transmission and recep 
tion of messages between registered users, users are able to 
search for other users located nearby using Global Position 
ing System (GPS) functions installed at users’ mobile ter 
minals. The users are then allowed to register each other. 
0006. In addition, a mobile terminal is able to identify 
another mobile terminal by using short-range wireless com 
munication. 
0007 When users perform a registration operation (e.g., 
registration of a friend relationship) to transmit and receive 
messages using services such as an instant messaging (IM) 
service, which enables transmission and reception of mes 
sages between users, each of the users performs an operation 
for registering the other user. Accordingly, in the case of 
registering a plurality of users, each user needs to perform 
the registration operation with each of the other users. The 
same applies to the case where a plurality of other users are 
found through a search using GPS functionality. More 
specifically, even in situations where a plurality of other 
users are found through a search using GPS functionality, a 
user needs to perform the registration operation for each of 
the other users whom the user wishes to register. The user is 
not allowed to collectively register a plurality of other users 
at one time. 

SUMMARY 

0008. At least one example embodiment enables regis 
tration of relationships and/or associations with a plurality of 
users using relatively short-range wireless communication. 
0009. At least one example embodiment provides a ter 
minal device connected, via a network, to a server device 
configured to manage a relationship between users config 
ured to utilize a message transmission-reception service, and 
including a display unit and a transmission unit. The display 
unit is configured to display a list of other terminal devices 
identified to be located within a threshold (or alternatively 
given, desired or predetermined) range from the terminal 
device via short-range wireless communication. The trans 
mission unit is configured to transmit to the server device, 
upon selection of a plurality of other terminal devices from 
among the other terminal devices included in the list, a 
request to establish a relationship with users of the plurality 
of selected other terminal devices. 
0010. According to at least one example embodiment, a 
relationship with a plurality of users may be registered by 
using short-range wireless communication. 
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0011. At least one example embodiment provides a ter 
minal device comprising: at least one processor configured 
to execute computer readable instructions to generate a list 
of a plurality of other terminal devices located within a 
threshold range from the terminal device via short-range 
wireless communication; and a transceiver configured to 
transmit, in response to selection of a set of terminal devices 
from among the plurality of other terminal devices included 
in the list, a request to establish an association with users 
corresponding to terminal devices in the selected set of 
terminal devices. 
0012. According to at least some example embodiments, 
the transceiver may be further configured to transmit, in 
response to the selection of the set of terminal devices, a 
request to establish a group of users, the group of users 
including a user of the terminal device and the users corre 
sponding to the terminal devices in the selected set of 
terminal devices. 
0013 The transceiver may be further configured to trans 
mit, in response to the selection of the set of terminal 
devices, a request to establish an association between a user 
of the terminal device and each of the users corresponding 
to the terminal devices in the selected set of terminal 
devices. 
0014. The transceiver may be further configured to trans 
mit, in response to the selection of the set of terminal 
devices, a request to establish an association between pairs 
of users, each pair of users including a user of the terminal 
device and a user from among the users corresponding to the 
terminal devices in the selected set of terminal devices. 
0015 The at least one processor may be configured to 
execute computer readable instructions to generate a list of 
users corresponding to the plurality of other terminal devices 
based on user IDs received via the short-range wireless 
communication. 
0016. The at least one processor may be configured to 
execute computer readable instructions to: receive a 
response to the request to establish the association; and 
display a request to agree to establish the association. 
0017. The short-range wireless communication may be 
based on Bluetooth Low Energy. 
0018. At least one other example embodiment provides 
an information processing method implemented in a termi 
nal device, the information processing method comprising: 
generating a list of a plurality of other terminal devices 
located within a threshold range from the terminal device via 
short-range wireless communication; and transmitting, in 
response to selection of a set of terminal devices from 
among the plurality of other terminal devices included in the 
list, a request to establish an association with users corre 
sponding to terminal devices in the selected set of terminal 
devices. 
0019. At least one other example embodiment provides a 
non-transitory computer readable medium including com 
puter-readable instructions that, when executed on a termi 
nal device including at least one processor, cause the ter 
minal device to perform a method comprising: generating a 
list of a plurality of other terminal devices located within a 
threshold range from the terminal device via short-range 
wireless communication; and transmitting, in response to 
selection of a set of terminal devices from among the 
plurality of other terminal devices included in the list, a 
request to establish an association with users corresponding 
to terminal devices in the selected set of terminal devices. 
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0020. According to at least some example embodiments, 
the method may further include: transmitting, in response to 
the selection of the set of terminal devices, a request to 
establish a group of users, the group of users including a user 
of the terminal device and the users corresponding to the 
terminal devices in the selected set of terminal devices. 
0021. The method may further include: transmitting, in 
response to the selection of the set of terminal devices, a 
request to establish an association between a user of the 
terminal device and each of the users corresponding to the 
terminal devices in the selected set of terminal devices. 
0022. The method may further include: transmitting, in 
response to the selection of the set of terminal devices, a 
request to establish an association between pairs of users, 
each pair of users including a user of the terminal device and 
a user from among the users corresponding to the terminal 
devices in the selected set of terminal devices. 
0023 The generating may generate a list of users corre 
sponding to the plurality of other terminal devices based on 
user IDs received via the short-range wireless communica 
tion. 
0024. The method may further include: receiving a 
response to the request to establish the association; and 
displaying a request to agree to establish the association. 
0025. The short-range wireless communication is based 
on Bluetooth Low Energy. 
0026. At least one other example embodiment provides a 
messaging system comprising a messaging server. The mes 
Saging server includes a memory and at least one processor. 
The memory is configured to store computer readable 
instructions. The at least one processor is configured to 
execute the computer readable instructions to: generate a 
group relationship table based on a received group relation 
ship registration request from a first terminal device, the 
group relationship registration request including a user iden 
tifier associated with the first terminal device and a user 
identifier of at least one second terminal device, the group 
relationship table being indicative of an association between 
the first terminal device and the at least one second terminal 
device; register the group relationship table in a group 
relationship database; and update the group relationship 
table based on an agreement response received from the at 
least one second terminal device, the agreement response 
indicating whether the at least one second terminal device 
has agreed to be associated with the first terminal device. 
0027. The messaging server may further include a trans 
ceiver. The transceiver may be configured to: receive the 
group relationship registration request from the first terminal 
device; transmit a group relationship registration notification 
to the first terminal device in response to generation of the 
group relationship table by the at least one processor; 
transmit an agreement request to the at least one second 
terminal device, the agreement request including a group 
identifier associated with the group relationship table and 
user identifiers stored in the group relationship table, and the 
agreement request requesting to associate the at least one 
second terminal device with the first terminal device; and 
receive the agreement response from the at least one second 
terminal device. 
0028. The system may further include the at least one 
second terminal device. The at least one second terminal 
device may include a transceiver and at least one processor. 
The transceiver may be configured to: receive the agreement 
request from the messaging server, and transmit the agree 
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ment response to the messaging server. The at least one 
processor may be configured to execute computer readable 
instructions to determine whether to accept the request to 
associate the at least one second terminal device with the 
first terminal device in response to the agreement request 
from the messaging server. 
0029. The system may further include the first terminal 
device. The first terminal device may include at least one 
processor and a transceiver. The at least one processor may 
be configured to execute computer readable instructions to: 
generate a list of a plurality of other terminal devices located 
within a threshold range from the first terminal device via 
short-range wireless communication, the plurality of other 
terminal devices including the at least one second terminal 
device. The transceiver may be configured to: transmit, in 
response to selection of a set of terminal devices from 
among the plurality of other terminal devices included in the 
list, the group relationship registration request to the mes 
saging server, the set of terminal devices including the at 
least one second terminal device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is a diagram of an example configuration of 
a service providing system according to an example embodi 
ment. 

0031 FIGS. 2A and 2B are diagrams of an example of a 
hardware configuration of the service providing system 
shown in FIG. 1. 
0032 FIG. 3 is a diagram of an example of a functional 
configuration of the service providing system shown in FIG. 
1. 
0033 FIG. 4 is a diagram illustrating an example of a 
group relationship database. 
0034 FIG. 5 is a flowchart of a search process according 
to an example embodiment. 
0035 FIG. 6 is a conceptual diagram of an example of a 
search result list Screen. 
0036 FIG. 7 is a sequence diagram illustrating a group 
relationship registration process according to an example 
embodiment. 
0037 FIGS. 8A and 8B are conceptual diagrams of an 
example of a group-joining agree? decline Screen. 
0038 FIG. 9 is a diagram of an example of a functional 
configuration of a service providing system according to 
another example embodiment. 
0039 FIG. 10 is a diagram illustrating an example of a 
friend relationship database. 
0040 FIG. 11 is a flowchart of a search process according 
to another example embodiment. 
0041 FIG. 12 is a sequence diagram illustrating a friend 
relationship registration process according to an example 
embodiment. 
0042 FIG. 13 is a diagram illustrating an example of a 
Social graph. 

DETAILED DESCRIPTION 

0043 Reference will now be made in detail to embodi 
ments, examples of which are illustrated in the accompany 
ing drawings, wherein like reference numerals refer to like 
elements throughout. In this regard, the example embodi 
ments may have different forms and should not be construed 
as being limited to the descriptions set forth herein. Accord 
ingly, Some example embodiments are described below, by 
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referring to the figures, to explain aspects of the present 
description. As used herein, the term “and/or” includes any 
and all combinations of one or more of the associated listed 
items. Expressions such as “at least one of when preceding 
a list of elements, modify the entire list of elements and do 
not modify the individual elements of the list. 
0044 Example embodiments may be embodied in vari 
ous different forms, and should not be construed as being 
limited only to the illustrated example embodiments. Rather, 
these embodiments are provided as examples So that this 
disclosure will be thorough and complete, and clear to those 
skilled in the art. Accordingly, known processes, elements, 
and techniques are not described with respect to some 
example embodiments. Unless otherwise noted, like refer 
ence numerals denote like elements throughout the attached 
drawings and written description, and thus, descriptions will 
not be repeated. In the drawings, the sizes and relative sizes 
of layers and regions may be exaggerated for clarity. 
0045. It will be understood that, although the terms 

“first”, “second”, “third”, etc., may be used herein to 
describe various elements, components, regions, layers and/ 
or sections, these elements, components, regions, layers 
and/or sections should not be limited by these terms. These 
terms are only used to distinguish one element, component, 
region, layer or section from another region, layer or section. 
Thus, a first element, component, region, layer or section 
discussed below could be termed a second element, com 
ponent, region, layer or section without departing from the 
teachings of inventive concepts. 
0046 Spatially relative terms, such as “beneath', 
“below”, “lower”, “under”, “above”, “upper” and the like, 
may be used herein for ease of description to describe one 
element or feature's relationship to another element(s) or 
feature(s) as illustrated in the figures. It will be understood 
that the spatially relative terms are intended to encompass 
different orientations of the device in use or operation in 
addition to the orientation depicted in the figures. For 
example, if the device in the figures is turned over, elements 
described as “below' or “beneath or “under other ele 
ments or features would then be oriented “above” the other 
elements or features. Thus, the example terms “below' and 
“under can encompass both an orientation of above and 
below. The device may be otherwise oriented (rotated 90 
degrees or at other orientations) and the spatially relative 
descriptors used herein interpreted accordingly. In addition, 
it will also be understood that when a layer is referred to as 
being “between two layers, it can be the only layer between 
the two layers, or one or more intervening layers may also 
be present. 
0047. The terminology used herein is for the purpose of 
describing particular example embodiments only and is not 
intended to be limiting. As used herein, the singular forms 
“a”, “an and “the are intended to include the plural forms 
as well, unless the context clearly indicates otherwise. It will 
be further understood that the terms “comprises” and/or 
“comprising,” when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, integers, steps, 
operations, elements, components, and/or groups thereof. As 
used herein, the term “and/or” includes any and all combi 
nations of one or more of the associated listed items. Also, 
the term “exemplary” is intended to refer to an example or 
illustration. 
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0048. It will be understood that when an element or layer 
is referred to as being “on”, “connected to”, “coupled to’, or 
“adjacent to another element or layer, it can be directly on, 
connected, coupled, or adjacent to the other element or layer, 
or intervening elements or layers may be present. In con 
trast, when an element is referred to as being “directly on.” 
“directly connected to”, “directly coupled to’, or “immedi 
ately adjacent to another element or layer, there are no 
intervening elements or layers present. 
0049. Unless otherwise defined, all terms (including tech 
nical and scientific terms) used herein have the same mean 
ing as commonly understood by one of ordinary skill in the 
art. It will be further understood that terms, such as those 
defined in commonly used dictionaries, should be inter 
preted as having a meaning that is consistent with their 
meaning in the context of the relevant art and/or the present 
specification and will not be interpreted in an idealized or 
overly formal sense unless expressly so defined herein. 
Moreover, example embodiments are described herein with 
reference to cross-sectional illustrations and/or plane illus 
trations that are idealized example illustrations. Accord 
ingly, variations from the shapes of the illustrations as a 
result, for example, of manufacturing techniques and/or 
tolerances, are to be expected. Thus, example embodiments 
should not be construed as limited to the shapes of regions 
illustrated herein but are to include deviations in shapes that 
result, for example, from manufacturing. For example, an 
etching region illustrated as a rectangle will, typically, have 
rounded or curved features. Thus, the regions illustrated in 
the figures are schematic in nature and their shapes are not 
intended to illustrate the actual shape of a region of a device 
and are not intended to limit the scope of example embodi 
mentS. 

0050 Although corresponding plan views and/or per 
spective views of some cross-sectional view(s) may not be 
shown, the cross-sectional view(s) of device structures illus 
trated herein provide support for a plurality of device 
structures that extend along two different directions as 
would be illustrated in a plan view, and/or in three different 
directions as would be illustrated in a perspective view. The 
two different directions may or may not be orthogonal to 
each other. The three different directions may include a third 
direction that may be orthogonal to the two different direc 
tions. The plurality of device structures may be integrated in 
a same electronic device. For example, when a device 
structure is illustrated in a cross-sectional view, an electronic 
device may include a plurality of the device structures, as 
would be illustrated by a plan view of the electronic device. 
The plurality of device structures may be arranged in an 
array and/or in a two-dimensional pattern. 
0051 Example embodiments disclosed herein may 
include hardware configured to execute program code 
including program instructions, software components, soft 
ware modules, data files, data structures, and/or the like. 
Examples of program code include both machine code 
produced by a compiler and higher level program code that 
is executed using an interpreter. The hardware devices may 
include one or more processors or processing circuitry. The 
one or more processors are computer processing devices 
configured to carry out the program code by performing 
arithmetical, logical, and input/output operations. Once the 
program code is loaded into the one or more processors, the 
one or more processors may be programmed to perform the 
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program code, thereby transforming the one or more pro 
cessors into special purpose processor(s) or processing cir 
cuitry. 
0052 Alternatively, or in addition to the processors dis 
cussed above, the hardware devices may include one or 
more Central Processing Units (CPUs), digital signal pro 
cessors (DSPs), application-specific-integrated-circuits 
(ASICs), SoCs, field programmable gate arrays (FPGAs), or 
the like. In at least some cases, the one or more CPUs, SoCs, 
DSPs, ASICs and FPGAs, may generally be referred to as 
processing circuits, processing circuitry, and/or micropro 
cessors. The hardware devices may be configured as special 
purpose processing circuits, processing circuitry, and/or 
hardware devices, to perform functions illustrated in one or 
more of the flow charts or sequence diagrams discussed 
herein. 

0053. The hardware devices may also include one or 
more storage devices. The one or more storage devices may 
be tangible or non-transitory computer-readable storage 
media, such as random access memory (RAM), read only 
memory (ROM), a permanent mass storage device (Such as 
a disk drive), and/or any other like data storage mechanism 
capable of storing and recording data. The one or more 
storage devices may be configured to store computer read 
able instructions (such as program code) for one or more 
operating systems and/or computer readable instructions 
(such as program code) for implementing the example 
embodiments described herein. The computer readable 
instructions may also be loaded from a separate computer 
readable storage medium into the one or more storage 
devices and/or the one or more processors using a drive 
mechanism. Such separate computer readable storage 
medium may include a USB flash drive, memory stick, 
Blu-ray/DVD/CD-ROM drive, memory card, and/or other 
like computer readable storage medium (not shown). The 
computer readable instructions may be loaded into the one 
or more storage devices and/or the one or more processors 
from a remote data storage device via a network interface, 
rather than via a computer readable storage medium. Addi 
tionally, the computer readable instructions may be loaded 
into the one or more storage devices and/or the one or more 
processors from a remote computing system that is config 
ured to transfer and/or distribute the program code over a 
network. The remote computing system may transfer and/or 
distribute the computer readable instructions via a wired 
interface, an air interface, and/or any other like tangible or 
intangible medium. The one or more processors, the one or 
more storage devices, and/or the computer readable instruc 
tions may be specially designed and constructed for the 
purposes of the example embodiments, or they may be 
known devices that are altered and/or modified for the 
purposes of the example embodiments. 
0054. It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
example embodiments without departing from the spirit or 
scope of this disclosure. Thus, it is intended that the example 
embodiments cover the modifications and variations of the 
example embodiments provided they come within the scope 
of the appended claims and their equivalents. 
0055 Referring first to FIG. 1, a service providing system 
1 according to an example embodiment will be described. 
0056 FIG. 1 is a diagram of a system configuration of a 
service providing system 1 according to an example embodi 
ment. The service providing system 1 illustrated in FIG. 1 
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includes a plurality of mobile terminals 10 and a server 
device 20. The mobile terminals 10 and the server device 20 
are connected to each other wirelessly and/or with a cable 
via a wide-area network N (e.g., the Internet) so as to be able 
to communicate with each other over wired and/or wireless 
connection. 
0057 The mobile terminals 10 are terminal devices, such 
as Smartphones, mobile phones, notebook personal comput 
ers (PCs), wearable terminals, game consoles, or other 
electronic devices, used by users. An IM application 11 is 
installed on the mobile terminals 10. The IM application 11 
enables messages to be exchanged via the network N by an 
IM service between the mobile terminals 10 used by users 
registered (e.g., pre-registered) at the server device 20. The 
user can transmit and receive messages to and from other 
users by using the IM application 11 installed on the mobile 
terminal 10. That is, for example, the user of the mobile 
terminal 10 is able to exchange messages with other users 
registered in the same group, or with other users registered 
as friends of the users. 
0.058 As a result of registering a plurality of users in the 
same group, a user included in the group becomes able to 
transmit messages to the other users included in the same 
group. As a result of registering other users as a user's 
friends, the registered users are added to a list, such as a 
contact list (e.g., friend list), and the user may more easily 
transmit and receive messages to and from the users regis 
tered as friends. 
0059. Hereinafter, a group including a plurality of users 

is referred to as a “group relationship” or 'group associa 
tion'. Likewise, a relationship (or association) between two 
users who are friends is referred to as a “friend relationship' 
or “friend association'. 
0060. Each of the mobile terminals 10 is capable of 
searching for the other mobile terminals 10 located within a 
threshold (or, alternatively, given, desired or predetermined) 
range (e.g., several centimeters to several tens of meters) 
from the mobile terminal 10 via short-range wireless com 
munication. The user of each of the mobile terminals 10 may 
request that the server device 20 register other users whom 
the user wishes to register from among users of the other 
mobile terminals 10 found through the search. That is, for 
example, each of the mobile terminals 10 is capable of 
requesting the server device 20 to register a group relation 
ship or friend relationship with one or more users. 
0061 Hereinafter, the plurality of mobile terminals 10 are 
also referred to as a “mobile terminal 10A, a “mobile 
terminal 10B', a “mobile terminal 10C, and so on when 
they are distinguished from one another. In addition, at least 
this example embodiment is described with regard to a case 
where a user of the mobile terminal 10A registers a group 
relationship with a plurality of other users at the server 
device 20. 
0062. A server program 21 is installed on the server 
device 20. The server device 20 is an information processing 
device that executes the server program to manage group 
relationships (or associations) of users who utilize the IM 
service. 
0063) Note that the service providing system 1 illustrated 
in FIG. 1 is merely an example and may have another 
configuration. For example, the server device 20 may be 
constituted by a plurality of information processing devices. 
In addition, the service utilized by users by using the mobile 
terminals 10 is not limited to the IM service, and may be a 
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social networking service (SNS), a blog service, etc. That is, 
for example, at least this example embodiment is applicable 
to a service in which users who utilize the service are 
associated with one another to have a certain relationship (or 
association). Such as a group relationship or a friend rela 
tionship, and data such as a message is transmitted and 
received between the associated users. 
0064 Referring next to FIGS. 2A and 2B, an example 
embodiment of a hardware configuration of the service 
providing system 1 will be described. 
0065 FIGS. 2A and 2B are diagrams of an example 
embodiment of a hardware configuration of the service 
providing system 1. 
0066. As illustrated in FIG. 2A, the mobile terminal 10 
includes a central processing unit (CPU) 101, a read-only 
memory (ROM) 102, a random access memory (RAM) 103. 
and a storage device 104. The mobile terminal 10 also 
includes an input device 105, a display device 106, a 
communication device 107, and a short-range wireless com 
munication device 108. These hardware components are 
connected to one another via a bus, for example. 
0067. The CPU 101 is a processing device that reads a 
program, computer readable instructions, and data, from a 
memory such as the ROM 102 or the storage device 104 to 
the RAM 103, and executes the program and/or computer 
readable instructions to perform one or more processes 
causing the CPU 101 to implement the overall control and 
functions of the mobile terminal 10. The ROM 102 Stores a 
program, computer readable instructions, and/or data Such as 
a Basic Input/Output System (BIOS) executed when the 
mobile terminal 10 is booted, operating system (OS) set 
tings, and various settings. The RAM 103 is a volatile 
semiconductor memory that temporarily holds a program, 
computer readable instructions, and/or data. The storage 
device 104 may be a nonvolatile memory that stores a 
program, computer readable instructions, and/or data. 
Examples of the program and computer readable instruc 
tions stored in the storage device 104 include the IM 
application 11. 
0068. The input device 105 (e.g., a touchscreen or the 
like) is used by a user to input various operation signals. The 
display device 106 (e.g., a display or display unit) displays 
a processing result obtained by the mobile terminal 10. The 
communication device 107 is an interface for connecting the 
mobile terminal 10 to the network N. In at least one example 
embodiment, the communication device 107 may include 
one or more interfaces, antennas, and corresponding cir 
cuitry, for transmitting/receiving data over a wired and/or 
wireless connection. The communication device 107 may 
also be referred to as a transceiver. 
0069. The short-range wireless communication device 
108 (e.g., a Bluetooth Low Energy (BLE) chip) is an 
interface for communicating with the other mobile terminals 
10 by short-range wireless communication. The short-range 
wireless communication device 108 may include one or 
more interfaces, antennas, and corresponding circuitry, for 
transmitting/receiving data over a short-range wireless link. 
The short-range wireless communication device 108 may 
also be referred to as a short-range wireless transceiver. 
0070. Note that short-range wireless communication per 
formed between the mobile terminals 10 is not limited to 
BLE. For example, infrared, ultrasound, or the like may be 
used. Short-range wireless communication may be per 
formed with the other mobile terminals 10 over a radio wave 
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by using, for example, Radio Frequency Identifier (RFID) 
technology. Such as an IC tag or RFID tag. 
(0071. As illustrated in FIG. 2B, the server device 20 
includes a CPU 201, a ROM 202, a RAM 203, a storage 
device 204, an input device 205, a display device 206, and 
a communication device 207. These hardware components 
are connected to one another via a bus, for example. 
(0072. The CPU 201 is a processing device that reads a 
program, computer readable instructions, and/or data, from 
a memory such as the ROM 202 or the storage device 204 
to the RAM 203, and executes the program and/or computer 
readable instructions to perform one or more processes 
causing the CPU 101 to implement the overall control and 
functions of the server device 20. The ROM 202 Stores a 
program, computer readable instructions, and/or data such as 
BIOS executed when the server device 20 is booted, OS 
settings, and various settings. The RAM 203 is a volatile 
semiconductor memory that temporarily holds a program, 
computer readable instructions, and/or data. The storage 
device 204 may be a nonvolatile memory that stores a 
program, computer readable instructions, and/or data. 
Examples of the program and computer readable instruc 
tions stored in the storage device 204 include the server 
program 21. 
0073. The input device 205 (e.g., a touch screen, key 
board, mouse, etc.) is used by a user to input various 
operation signals. The display device 206 (e.g., a display or 
display unit) displays a processing result obtained by the 
server device 20. Note that the input device 205 and/or the 
display device 206 may be connected and used when they 
are needed. The communication device 207 is an interface 
for connecting the server device 20 to the network N. The 
communication device 207 may include one or more inter 
faces, antennas, and corresponding circuitry, for transmit 
ting/receiving data over a wired and/or wireless connection. 
The communication device 207 may also be referred to as a 
transceiver. 
0074 The mobile terminals 10 and the server device 20 
according to at least this example embodiment include the 
hardware components described above and are capable of 
executing programs and/or computer readable instructions 
to implement various processes, which are discussed in 
more detail later. 
0075 Referring next to FIG. 3, an example embodiment 
of a functional configuration of the service providing system 
1 will be described. FIG. 3 is a diagram of an example 
embodiment of a functional configuration of the service 
providing system 1. 
(0076. As illustrated in FIG. 3, the IM application 11 of 
the mobile terminal 10 includes an input unit 12, a search 
processing unit 13, a display unit 14, a registration request 
ing unit 15, and a responding unit 16. 
0077. The input unit 12 may be implemented by the input 
device 105, and execution of a program and/or computer 
readable instructions by the CPU 101. The input unit 12 
accepts an operation input by a user. Examples of the 
operation input by a user include an operation for searching 
for the other mobile terminals 10 located within a threshold 
(or alternatively given, desired, or predetermined) range 
from the user's mobile terminal 10. 
0078. The search processing unit 13 may be implemented 
by the short-range wireless communication device 108 and 
execution of a program and/or computer readable instruc 
tions by the CPU 101. In response to an instruction from the 
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input unit 12, the search processing unit 13 transmits infor 
mation (response request information) for searching for the 
other mobile terminals 10, within the threshold range from 
the mobile terminal 10. 
0079. In addition, upon receipt of response request infor 
mation from the other mobile terminal 10, the search pro 
cessing unit 13 transmits information (response information) 
containing, for example, a user ID and a user name identi 
fying the user of the mobile terminal 10 to the server device 
20 and/or to the other mobile terminal 10 that has transmit 
ted the response request information. 
0080. The display unit 14 may be implemented by the 
display device 106 and execution of a program and/or 
computer readable instructions by the CPU 101. The display 
unit 14 causes the display device 106 to display a processing 
result, in response to an instruction from another unit. For 
example, the display unit 14 causes the display device 106 
to display a list (search result list) of the other mobile 
terminals 10 found within the threshold range from the 
mobile terminal 10 by the search processing unit 13. In 
addition, for example, upon receipt of an agreement request 
requesting the user to join a group from the server device 20, 
the display unit 14 causes the display device 106 to display 
an agree/decline screen that allows the user to agree or 
decline to join the group. 
0081. The registration requesting unit 15 may be imple 
mented by the communication device 107 and execution of 
a program and/or computer readable instructions by the CPU 
101. The registration requesting unit 15 transmits, to the 
server device 20, a group relationship registration request. 
The group relationship registration request contains infor 
mation concerning users of the other mobile terminals 10 
selected from among the users included in the search result 
list. That is, for example, the registration requesting unit 15 
transmits, to the server device 20, a group relationship 
registration request for setting the user of the mobile termi 
nal 10 and a plurality of users selected by the user of the 
mobile terminal 10 from the search result list in a group. 
0082. The responding unit 16 may be implemented by the 
communication device 107 and execution of a program 
and/or computer readable instructions by the CPU 101. 
Upon the user selecting “Agree or “Decline' on the agree/ 
decline Screen displayed by the display unit 14, the respond 
ing unit 16 transmits a response based on the user's selection 
to the server device 20. 
0083. As illustrated in FIG. 3, the server program 21 of 
the server device 20 includes a registration processing unit 
22 and an agreement requesting unit 23. In addition, the 
server program 21 of the server device 20 utilizes a group 
relationship database (DB) 24. 
0084. The registration processing unit 22 may be imple 
mented by the communication device 207 and execution of 
a program and/or computer readable instructions by the CPU 
201. Upon receipt of a group relationship registration 
request from the mobile terminal 10, the registration pro 
cessing unit 22 creates a group relationship table on the basis 
of the user IDs and the user names contained in the group 
relationship registration request and registers the group 
relationship table in the group relationship database 24. 
0085. In addition, upon receipt of a response indicating 
agreement (agreement response) from the mobile terminal 
10 in response to an agreement request that has been 
transmitted by the agreement requesting unit 23, the regis 
tration processing unit 22 updates information concerning 
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the user who has transmitted the agreement response from 
among the users included in the registered group relation 
ship table. As a result, the user who has made the group 
relationship registration request and the users who have 
made the agreement response among the users included in 
the registered group relationship table become able to trans 
mit and receive a message to and from each other. 
I0086. As described above, a group relationship table 
including users assigned the user IDs contained in a group 
relationship registration request is created by the registration 
processing unit 22 upon receipt of the group relationship 
registration request. However, at this point, the users 
included in the group relationship table are not able to 
transmit and receive a message to and from each other. With 
Such a configuration, transmission of a message to a user 
who has not agreed to join the group from the other user 
included in the group relationship table is suppressed and/or 
prevented. 
I0087. The agreement requesting unit 23 may be imple 
mented by the communication device 207 and execution of 
a program and/or computer readable instructions by the CPU 
201. After the group relationship table has been registered by 
the registration processing unit 22, the agreement requesting 
unit 23 transmits an agreement request to the mobile termi 
nals 10 of the users included in the group relationship table 
except for the user who has made the group relationship 
registration request. 
I0088. The group relationship database 24 may be imple 
mented by the storage device 204. The group relationship 
database 24 manages, for each group ID, a group relation 
ship constituted by a plurality of users. 
I0089 Referring now to FIG. 4, an example embodiment 
of the group relationship database 24 will be described. FIG. 
4 is a diagram illustrating an example embodiment of the 
group relationship database 24. 
0090. As illustrated in FIG. 4, the group relationship 
database 24 stores, for each group ID, a group relationship 
table in which a group constituted by a plurality of users is 
managed. The group ID is information that uniquely iden 
tifies a group relationship table. The group ID is issued when 
the registration processing unit 22 receives a group relation 
ship registration request, for example. Each group relation 
ship table has data fields, such as fields for the user ID and 
the user name of each user constituting the group relation 
ship and an agreement field indicating whether or not the 
user has agreed to join the group. This configuration allows 
the user of the mobile terminal 10 to transmit and receive, 
by using the IM application 11, a message to and from users 
having an associated agreement field storing “AGREED', 
which indicates that the user has agreed to join the group. 
The group relationship table is created by the registration 
processing unit 22 with the agreement field for the user who 
has made the group relationship registration request initially 
set to “AGREED', and is registered in the group relationship 
database 24. 

0091) Details of processes performed in the service pro 
viding system 1 according to an example embodiment will 
be described in more detail below. 

0092 Referring first to FIG. 5, a process performed when 
the user (assigned the user ID “uid001” and the user name 
“satoh') of the mobile terminal 10A searches for the other 
mobile terminals 10 located within a threshold (or alterna 
tively, given, desired or predetermined) range from the 
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mobile terminal 10A will be described. FIG. 5 is a flowchart 
illustrating a search process according to an example 
embodiment. 
0093. Referring to FIG. 5, at S501 the mobile terminal 
10A performs an operation to search for the other mobile 
terminals 10 located within the threshold range (e.g., several 
centimeters to several tens of meters) from the mobile 
terminal 10A. The input unit 12 of the mobile terminal 10A 
accepts the operation, and requests the search processing 
unit 13 to search for the other mobile terminals 10. The 
search processing unit 13 of the mobile terminal 10A 
transmits response request information within the given 
range from the mobile terminal 10A for a given (or alter 
natively, desired or predetermined) period (e.g., one to 
several seconds). 
0094. The search processing unit 13 of the other mobile 
terminal 10 that has received the response request informa 
tion from the mobile terminal 10A transmits response infor 
mation to the mobile terminal 10A or the server device 20. 
The response information contains the user ID and the user 
name of the user of the mobile terminal 10 that has trans 
mitted the response information. Upon receipt of the 
response information from the mobile terminals 10, the 
server device 20 transmits a list of the user IDs and the user 
names contained in the received response information to the 
mobile terminal 10A that has transmitted the response 
request information. In the case where the server device 20 
receives response information, the response information 
need not contain the user name. In Such a case, the server 
device 20 may obtain the user name corresponding to the 
userID contained in the received response information from 
a given (or alternatively, desired or predetermined) storage 
aca. 

0.095. It is assumed hereinafter that the mobile terminal 
10A has received the user IDs and the user names of the 
users of the mobile terminals 10B, 10C, and 10D. More 
specifically, it is assumed that the mobile terminal 10A has 
received the user ID “uid002 and the user name “Suzuki' of 
the user of the mobile terminal 10B, the user ID “uid003 
and the user name “tanaka' of the user of the mobile 
terminal 10C, and the user ID “uid004 and the user name 
“yamada’ of the user of the mobile terminal 10D. 
0096. Still referring to FIG. 5, at S502 the search pro 
cessing unit 13 of the mobile terminal 10A determines 
whether or not the other mobile terminals 10 are located 
within the threshold range from the mobile terminal 10A. 
More specifically, the search processing unit 13 of the 
mobile terminal 10A determines whether or not the userID 
and the user name of the user of the other mobile terminal 
10 have been received. If the search processing unit 13 of the 
mobile terminal 10A has received the user ID and the user 
name of the user of the other mobile terminal 10, then the 
process proceeds to S503. If the search processing unit 13 of 
the mobile terminal 10A has not received any user ID and 
any user name of the user of the other mobile terminal 10, 
then the process proceeds to S504. 
0097. At S503, the display unit 14 of the mobile terminal 
10A causes the display device 106 to display, for example, 
the search result list screen 1000 illustrated in FIG. 6 on the 
basis of the received user IDs and user names of the users of 
the other mobile terminals 10. 
0098 FIG. 6 is a conceptual diagram of an example 
search result list screen 1000. On the search result list screen 
1000 illustrated in FIG. 6, a list of the user IDs and the user 
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names of the users of the other mobile terminals 10 that have 
been received by the search processing unit 13 of the mobile 
terminal 10A from the other mobile terminals 10 is dis 
played. As described above, the user IDs and the user names 
of the users of the other mobile terminals 10 located within 
the given range from the mobile terminal 10A are displayed 
as a list on the search result list screen 1000. 

0099. On the search result list screen 1000 illustrated in 
FIG. 6, a checkbox 1001 allows the user to select users who 
constitute a group relationship to be created. More specifi 
cally, the user of the mobile terminal 10A selects, using a 
touch screen to select the checkbox 1001, users whom the 
user wishes to select and presses a “Create Group' button 
1002. Consequently, the mobile terminal 10A requests the 
server device 20 to register a group relationship for the user 
of the mobile terminal 10A and the users selected with the 
checkbox 1001. Note that the checkbox 1001 is merely an 
example, and the user may select users who constitute a 
group relationship to be created, for example, by tapping 
user names displayed as a list. 
0100. At S504, the display unit 14 of the mobile terminal 
10A causes the display device 106 to display a message 
indicating that no other mobile terminals 10 are located 
within the threshold range from the mobile terminal 10A, for 
example. In this way, the user of the mobile terminal 10A 
can be informed that there are no other users sufficiently near 
the user. 

0101. As described above, the mobile terminal 10 accord 
ing to at least this example embodiment searches for the 
other mobile terminals 10 located nearby by using short 
range wireless communication, such as BLE, and displays 
the search result as a list. The user of the mobile terminal 10 
can select users whom the user wishes to select from among 
users of the other mobile terminals 10 displayed in the list, 
and can register a group relationship including the user and 
the selected users, details of which will be described later. 
0102 For example purposes, it is assumed that the user of 
the mobile terminal 10A has selected the user (assigned the 
user ID “uid002 and the user name “suzuki') of the mobile 
terminal 10B and the user (assigned the user ID “uid004 
and the user name “yamada') of the mobile terminal 10D on 
the search result list screen 1000 illustrated in FIG. 6. 

0103 Referring to FIG. 7, an example embodiment of a 
process performed in response to the user of the mobile 
terminal 10A pressing the “Create Group' button 1002 will 
be described. 

0104 FIG. 7 is a sequence diagram illustrating a group 
relationship registration process according to an example 
embodiment. 

0105. Upon the “Create Group' button 1002 being 
pressed on the search result list screen 1000 as described 
above, the registration requesting unit 15 of the mobile 
terminal 10A transmits a group relationship registration 
request to the server device 20 at S701. The group relation 
ship registration request contains the user ID and the user 
name of the user of the mobile terminal 10A and the userIDs 
and the user names of the users selected with the checkbox 
1001 on the search result list screen 1000. More specifically, 
in at least one example embodiment, the group relationship 
registration request contains the user ID “uid001 and the 
user name “satoh', the user ID “uid002 and the user name 
"Suzuki’, and the user ID “uid004 and the user name 
“yamada'. 
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0106 Upon receipt of the group relationship registration 
request, the registration processing unit 22 of the server 
device 20 creates a group relationship table on the basis of 
the group relationship registration request and registers the 
group relationship table in the group relationship database 
24 at S702. 
0107 More specifically, the registration processing unit 
22 creates a group relationship table indicating a group 
relationship of a group including the user IDs and the user 
names contained in the received group relationship regis 
tration request, by generating and/or issuing a group ID that 
uniquely identifies the group relationship table. The regis 
tration processing unit 22 then registers the created group 
relationship table in the group relationship database 24. At 
this time, the registration processing unit 22 sets the agree 
ment field for the user of the mobile terminal 10 that has 
transmitted the group relationship registration request (e.g., 
the user assigned the user ID “uid001') to “AGREED and 
sets the agreement field for the other users (e.g., the users 
assigned the user IDs “uid002” and “uid004) to “PEND 
ING”. It is assumed that the group relationship table regis 
tered at this time is assigned a group ID “G001. 
0108 Still referring to FIG. 7, at S703 the registration 
processing unit 22 of the server device 20 transmits a 
notification (group relationship registration notification) 
indicating completion of registration of the group relation 
ship to the mobile terminal 10A that has transmitted the 
group relationship registration request. In this way, the user 
of the mobile terminal 10A can be informed that a group 
including the users selected on the search result list Screen 
1000 has been created and registered. 
0109 At S704-1, the agreement requesting unit 23 of the 
server device 20 transmits, to the mobile terminal 10B, an 
agreement request to request the user to join the group 
indicated by the registered group relationship table. 
0110. Similarly, at S704-2, the agreement requesting unit 
23 of the server device 20 transmits an agreement request to 
the mobile terminal 10D. As described above, the agreement 
requesting unit 23 transmits an agreement request to users 
other than the user who has transmitted the group relation 
ship registration request among the users included in the 
registered group relationship table. The agreement request 
contains the group ID of the group relationship table regis 
tered at S702 and the user IDs and the user names included 
in the registered group relationship table. 
0111. Upon receipt of the agreement request from the 
server device 20, at S705-1 the display unit 14 of the mobile 
terminal 10B causes the display device 106 to display a 
group-joining agree? decline screen. An example group-join 
ing agree/decline screen 2000 is illustrated in FIG. 8A. 
0112 Referring to FIG. 8A, the group-joining agree/ 
decline screen 2000 is a screen displayed on the display 
device 106 of the mobile terminal 10B so as to allow the user 
of the mobile terminal 10B to select whether to join the 
group indicated by the registered group relationship table. 
Note that information concerning the other members of the 
group indicated by the registered group relationship table is 
displayed on the group-joining agree? decline screen 2000. 
As shown in FIG. 8A, the group-joining agree? decline 
screen 2000 also includes an “Agree' button 2001 and a 
“Decline' button 2002. 
0113. Likewise, upon receipt of the agreement request 
from the server device 20, at S705-2 the display unit 14 of 
the mobile terminal 10D causes the display device 106 to 
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display a group-joining agree? decline screen. An example of 
this group-joining agree? decline screen is illustrated in FIG. 
8B. 
0114 Referring to FIG. 8B, the group-joining agree/ 
decline screen 3000 is a screen displayed on the display 
device 106 of the mobile terminal 10D so as to allow the user 
of the mobile terminal 10D to select whether to join the 
group indicated by the registered group relationship table. 
Note that information concerning the other members of the 
group indicated by the registered group relationship table is 
displayed on the group-joining agree? decline Screen 3000. 
As shown in FIG. 8B, the group-joining agree? decline Screen 
3000 also includes an “Agree” button 3001 and a “Decline” 
button 3002. 
0.115. It is assumed in at least this example embodiment 
that the user of the mobile terminal 10B presses the “Agree' 
button 2001 to agree to join the group indicated by the 
registered group relationship table on the group-joining 
agree/decline screen 2000. In contrast, it is assumed that the 
user of the mobile terminal 10D presses the “Decline' 
button 3002 to decline to join the group indicated by the 
registered group relationship table on the group-joining 
agree/decline screen 3000. 
0116. Upon the user pressing the “Agree” button 2001 on 
the group-joining agree? decline screen 2000, at S706-1 the 
responding unit 16 of the mobile terminal 10B transmits, to 
the server device 20, an agreement response indicating that 
the user has agreed to join the group indicated by the 
registered group relationship table. The agreement response 
contains the group ID of the group relationship table indi 
cating the group relationship registered at S702. 
0117. Upon the user pressing the “Decline” button 3002 
on the group-joining agree/decline screen 3000, at S706-2 
the responding unit 16 of the mobile terminal 10D transmits, 
to the server device 20, a decline response indicating that the 
user has declined to join the group indicated by the regis 
tered group relationship table. The decline response contains 
the group ID of the group relationship table indicating the 
group relationship registered at S702. 
0118 Upon receipt of the agreement response or the 
decline response from the mobile terminal 10, the registra 
tion processing unit 22 of the server device 20 updates the 
group relationship table assigned the group ID contained in 
the agreement response or the decline response at S707. 
0119 More specifically, upon receipt of the agreement 
response from the mobile terminal 10B, the registration 
processing unit 22 updates the agreement field for the user 
(assigned the user ID “uid002 and the user name “suzuki') 
of the mobile terminal 10B to “AGREED' in the group 
relationship table assigned the group ID “G001 contained 
in the agreement response. Upon receipt of the decline 
response from the mobile terminal 10D, the registration 
processing unit 22 deletes information concerning the user 
(e.g., assigned the user ID “uid004 and the user name 
“yamada') of the mobile terminal 10D from the group 
relationship table assigned the group ID “G001 contained 
in the decline response. As a result, a message can be 
transmitted to, and received from, the mobile terminal 10 of 
the user who has transmitted the agreement response, but the 
mobile terminal 10 of the user who has transmitted the 
decline response can be Suppressed and/or prevented from 
joining the group. 
0.120. The registration processing unit 22 deletes infor 
mation concerning the user of the mobile terminal 10 that 



US 2016/0295.353 A1 

has transmitted a decline response from the group relation 
ship table assigned the group ID contained in the decline 
response upon receipt of the decline response; however, the 
configuration is not limited to this example, and the agree 
ment field may be updated to “DECLINED', for example. 
0121. As described above, the server device 20 according 
to at least one example embodiment can register a group 
relationship constituted by a plurality of users in accordance 
with a group relationship registration request transmitted 
from the mobile terminal 10. Consequently, the user of the 
mobile terminal 10 according to at least this example 
embodiment can transmit and receive a message to and from 
users included in the registered group relationship. 
0122) According to at least this example embodiment, the 
case of registering a group relationship for a group consti 
tuted by a plurality of users has been described; however, the 
configuration is not limited to this example, and a friend 
relationship between a user and users selected by the user on 
the search result list screen 1000 may be registered, for 
example. 
0123. In addition, in the above-described example 
embodiment, the server device 20 transmits an agreement 
request to the mobile terminals 10 of the users selected on 
the search result list screen 1000 (e.g., S704-1 and S704-2); 
however, transmission of an agreement request may be 
omitted. For example, in the case where a setting for 
omitting agreement is set in the mobile terminal 10 of the 
user selected on the search result list screen 1000, the server 
device 20 may execute a program and/or computer readable 
instructions to be configured not to transmit an agreement 
request to the mobile terminal 10 having such a setting. 
Alternatively, the server device 20 may execute a program 
and/or computer readable instructions to be configured not 
to transmit an agreement request by respectively setting the 
period for which and the range within which the mobile 
terminal 10 performs a search at S501 in FIG. 5 to be 
relatively short and/or narrow. 
0.124. Another example embodiment of the service pro 
viding system 1 will now be described. In the service 
providing system 1 according to at least this example 
embodiment, friend relationships between a user of the 
mobile terminal 10 and users of the other mobile terminals 
10 among users of the other mobile terminals 10 located 
within a threshold (or alternatively, given, desired, or pre 
determined) range from the mobile terminal 10 is registered 
on the basis of a social graph. For the sake of brevity, only 
differences between the above-described example embodi 
ment and this example embodiment will be described. 
Functional configurations that are the same or Substantially 
the same as that of the above-described example embodi 
ment are denoted by reference numerals similar to, or the 
same as, those used in the description of the above-discussed 
example embodiment, and a detailed description thereof is 
omitted. 
0.125 Referring first to FIG. 9, a functional configuration 
of the service providing system 1 according to at least this 
example embodiment will be described. 
0126 FIG. 9 is a diagram of an example of a functional 
configuration of the service providing system 1 according to 
another example embodiment. 
0127. As illustrated in FIG. 9, an IM application 11A of 
the mobile terminal 10 includes a registration requesting unit 
15A. The registration requesting unit 15A transmits, to the 
server device 20, a friend relationship registration request 
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requesting registration of friend relationships between a user 
of the mobile terminal 10 and users of the other mobile 
terminals 10 included in the search result list. 
I0128. A server program 21A of the server device 20 
includes a registration processing unit 22A, a graph creating 
unit 25, and a whether-to-register determining unit 26. In 
addition, the server program 21A of the server device 20 
utilizes a friend relationship database (DB) 27. 
I0129. The registration processing unit 22A updates a 
friend relationship registered in the friend relationship data 
base 27 on the basis of the user IDs and the user names 
contained in the friend relationship registration request 
received from the mobile terminal 10 and the determination 
result obtained by the whether-to-register determining unit 
26. 
0.130. The graph creating unit 25 may be implemented by 
execution of a program and/or computer readable instruc 
tions by the CPU 201. Upon receipt of a friend relationship 
registration request, the graph creating unit 25 creates a 
Social graph, which sets a user assigned a specified user ID 
at the center and has a distance N (N is an integer of 2 or 
greater) from the center, on the basis of the friend relation 
ship database 27. A social graph is a graph in which each 
user is denoted by a node and a friend relationship between 
users is denoted by a link. A link is also referred to as an 
"edge'. In addition, the term “distance” refers to the mini 
mum number of links to reach a target node from the central 
node. 
0131 The whether-to-register determining unit 26 may 
be implemented by executing computer readable instruc 
tions by the CPU 201. The whether-to-register determining 
unit 26 determines the user ID for which a friend relation 
ship is to be updated to “FRIEND” from among the user IDs 
contained in the received friend relationship registration 
request on the basis of the Social graph created by the graph 
creating unit 25. More specifically, if a social graph having 
a distance of N or less from the user name “satoh set at the 
center includes the user ID corresponding to the user name 
“suzuki’, the whether-to-register determining unit 26 deter 
mines that a friend relationship between the user names 
“satoh” and “suzuki” is to be updated to “FRIEND”. If the 
Social graph does not include the user ID corresponding to 
the user name 'Suzuki’, the whether-to-register determining 
unit 26 determines that the user names "satoh and “Suzuki' 
are not to be associated as “FRIEND”. For example, when 
the distance N is set to 2 or 3. Such a setting indicates that 
users who have a “mutual friend' or a “friend of a mutual 
friend' are set as friends. 
0.132. The friend relationship database 27 may be imple 
mented by the storage device 204. The friend relationship 
database 27 stores, for each user ID, a friend relationship 
table in which users who are registered as friends of the 
users are managed. Referring now to FIG. 10, an example 
embodiment of the friend relationship database 27 will be 
described. 
0.133 FIG. 10 is a diagram illustrating an example 
embodiment of the friend relationship database 27. 
I0134. As illustrated in FIG. 10, the friend relationship 
database 27 has, for each user ID, data fields such as fields 
for the user ID and the user name of each user who is set as 
a friend of (has a friend relationship with) the user assigned 
the user ID. The example illustrated in FIG. 10 indicates that 
the user assigned the user ID “uid001” (user name “satoh') 
is a friend of the user assigned the user ID “uid005” (user 
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name “sasaki') and the user assigned the user ID “uid007” 
(user ID “nakamura'), for example. As described above, the 
friend relationship database 27 stores, for each user, a friend 
relationship table in which users registered as friends (e.g., 
users having a friend relationship) are managed. 
0135 Details of processes performed in the service pro 
viding system 1 according to at least this example embodi 
ment will now be described. 

0.136 Referring to FIG. 11, a process performed when the 
user (assigned the user ID “uid001 and the user name 
“satoh') of the mobile terminal 10A searches for the other 
mobile terminals 10 located within a threshold (or alterna 
tively, given, desired, or predetermined) range from the 
mobile terminal 10A will be described, as in the other 
example embodiment discussed above. 
0.137 FIG. 11 is a flowchart illustrating a search process 
according to another example embodiment. 
0138 Referring to FIG. 11, at S1101 the user of the 
mobile terminal 10A performs an operation to search for the 
other mobile terminals 10 located within the threshold range 
(e.g., several centimeters to several tens of meters) from the 
mobile terminal 10A. The input unit 12 of the mobile 
terminal 10A accepts the operation and requests the search 
processing unit 13 to search for the other mobile terminals 
10. The search processing unit 13 of the mobile terminal 
10A transmits response request information within the 
threshold range from the mobile terminal 10A for a thresh 
old (or alternatively, given, desired, or predetermined) 
period (e.g., one to several seconds). 
0.139. The search processing unit 13 of the other mobile 
terminal 10 that has received the response request informa 
tion from the mobile terminal 10A transmits response infor 
mation for the received response request information to the 
mobile terminal 10A or the server device 20. The response 
information transmitted at this time contains the user ID and 
the user name of the user of the mobile terminal 10 that has 
transmitted the response information. 
0140. Upon receipt of the response information from the 
mobile terminals 10, the server device 20 transmits a list of 
the user IDs and the user names contained in the received 
response information to the mobile terminal 10A that has 
transmitted the response request information. In the case 
where the server device 20 receives response information, 
the response information need not contain the user name. In 
Such a case, the server device 20 may obtain the user name 
corresponding to the user ID contained in the received 
response information from a given (or alternatively desired 
or predetermined) storage area. 
0141. It is assumed hereinafter that the mobile terminal 
10A has received the user IDs and the user names of the 
users of the mobile terminals 10B, 10C, and 10D, as in the 
other example embodiment described above. 
0142. At S1102, the search processing unit 13 of the 
mobile terminal 10A determines whether or not the other 
mobile terminals 10 are located within the threshold range 
from the mobile terminal 10A. More specifically, the search 
processing unit 13 of the mobile terminal 10A determines 
whether the user ID and the user name of the user of the 
other mobile terminal 10 have been received. If the search 
processing unit 13 of the mobile terminal 10A has not 
received any user ID and any user name of the user of the 
other mobile terminal 10, then the process proceeds to 
S1103. 
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0143. At S1103, the display unit 14 of the mobile termi 
nal 10A causes the display device 106 to display a message 
indicating that no other mobile terminals 10 are located 
within the threshold range from the mobile terminal 10A. In 
this way, the user of the mobile terminal 10A can be 
informed that there are no other users near the user. 
0144. As described above, the mobile terminal 10 accord 
ing to at least this example embodiment searches for the 
other mobile terminals 10 located nearby by using short 
range wireless communication, such as BLE. 
0145 Returning to S1102, if the search processing unit 
13 of the mobile terminal 10A receives user IDs and user 
names of users of the other mobile terminal 10, then a friend 
relationship registration process is performed. An example 
embodiment of a friend relationship registration process will 
be discussed in more detail below. 
0146 Unlike the example embodiment discussed above, 
the mobile terminal 10 according to this example embodi 
ment does not display the search result list because a friend 
relationship is registered for users having a “mutual friend’ 
or a “friend of a mutual friend' as a result of appropriately 
setting the distance N as described later in detail. Note that, 
in at least this example embodiment, the search result list 
may be displayed as in the above-described example 
embodiment so as to allow the user to select users for whom 
the user wishes to register a friend relationship. 
0147 Referring next to FIG. 12, a process performed 
after the above-described search process will be described. 
0148 FIG. 12 is a sequence diagram illustrating a friend 
relationship registration process according to an example 
embodiment. 
0149 Referring to FIG. 12, at S1201 the registration 
requesting unit 15A of the mobile terminal 10A transmits a 
friend relationship registration request to the server device 
20. The friend relationship registration request contains the 
user ID and the user name of the user of the mobile terminal 
10A and the user IDs and the user names of the users of the 
other mobile terminals 10 that have been received at S1101 
of FIG. 11. More specifically, in one example, the friend 
relationship registration request contains the user ID 
“uid001” and the user name “satoh, the user ID “uid002 
and the user ID “Suzuki’, the user ID “uid003 and the user 
name “tanaka', and the user ID “uid004' and the user name 
“yamada'. 
0150. Upon receipt of the friend relationship registration 
request, the graph creating unit 25 at the server device 20 
creates (or generates), for each of the user IDs contained in 
the friend relationship registration request, a social graph of 
a threshold (or alternatively, given, desired, or pre-set) 
distance of less than or equal to N at S1202. 
0151. A social graph that sets the user ID “uid001” at the 
center and has a distance N of less than or equal to 3 from 
the center is illustrated in FIG. 13. 
0152 FIG. 13 is a diagram illustrating an example 
embodiment of a social graph. The Social graph illustrated in 
FIG. 13 is constituted by nodes of the user IDs for which the 
number of links from the user ID “uid001” located at the 
center is less than or equal to 3 (the distance N is less than 
or equal to 3). The graph creating unit 25 creates (or 
generates), for each of the user IDs contained in the friend 
relationship registration request, a social graph on the basis 
of the given distance N. More specifically, in at least this 
example embodiment, the graph creating unit 25 creates 
social graphs for the user IDs “uid001”, “uid002”, “uid003, 
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and “uid004 on the basis of the given distance N. Note that 
the distance N may be set to an identical value for all users, 
or to different values for different users. In addition, the user 
of the mobile terminal 10 may be allowed to set the distance 
N to a desired value. 
0153. Returning to FIG. 12, at S1203 the whether-to 
register determining unit 26 of the server device 20 deter 
mines, for each of the user IDs contained in the friend 
relationship registration request, whether to register friend 
relationships for the user ID and the other user IDs contained 
in the friend relationship registration request. 
0154 More specifically, the whether-to-register deter 
mining unit 26 determines whether the Social graph created 
for the user ID “uid001” in step S1202 includes each of the 
other user IDs “uid002, “uid003, and “uid004 contained 
in the friend relationship registration request. The whether 
to-register determining unit 26 determines that a friend 
relationship is to be registered for each of the other user IDs 
included in the social graph for the user ID “uid001. For 
example, in the example embodiment illustrated in FIG. 13, 
the social graph for the user ID “uid001 includes the user 
IDs “uid002” and “uid004. Accordingly, the whether-to 
register determining unit 26 determines that the user IDs 
“uid001 and “uidOO2 and the user IDs “uid001 and 
“uid004' are to be registered to have friend relationships. In 
contrast, the whether-to-register determining unit 26 deter 
mines that the user IDs “uidOO1 and “uid003 are not to be 
registered to have a friend relationship. 
O155 Likewise, the whether-to-register determining unit 
26 determines whether the social graph for the user ID 
“uid002 includes each of the user IDs “uid003 and 
“uid004. Also, the whether-to-register determining unit 26 
determines the social graph for the user ID “uid003 
includes the user ID “uid004. 
0156. As described above, the whether-to-register deter 
mining unit 26 determines whether a Social graph for each 
of the users whose user IDs are contained in a friend 
relationship registration request includes each of the other 
users whose user IDs are also contained in the friend 
relationship registration request. In other words, for 
example, the whether-to-register determining unit 26 deter 
mines whether a distance between a user whose user ID is 
contained in a friend relationship registration request and 
each of the other users whose user IDs are also contained in 
the friend relationship registration request is less than or 
equal to the given value N. The whether-to-register deter 
mining unit 26 then determines that users having a distance 
of less than or equal to N are to be registered to have a friend 
relationship. 
(O157 Still referring to FIG. 12, at S1204 the registration 
processing unit 22A of the server device 20 updates the 
friend relationship tables for the users ID for which it has 
been determined at S1203 that a friend relationship is to be 
registered, in the friend relationship database 27. 
0158 For example, in the case where it is determined at 
S1203 that the user IDs “uidOO1 and “uid002 are to be 
registered to have a friend relationship, the registration 
processing unit 22A adds a record of the user ID “uid002 
to the friend relationship table for the user ID “uid001” in 
the friend relationship database 27. Likewise, the registra 
tion processing unit 22 adds a record of the user ID “uid001 
to the friend relationship table for the user ID “uid002 in 
the friend relationship database 27. As a result, the user 
assigned the user ID “uid001 and the user assigned the user 
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ID “uid002 have a friend relationship and become able to 
transmit and receive a message to and from each other. 
0159. If the user IDs for which it has been determined at 
S1203 that a friend relationship is to be registered have been 
set as friends (if a friend relationship has been registered), 
then the registration processing unit 22 may not performany 
processing at S1204. 
0160. At S1205-1, the registration processing unit 22A of 
the server device 20 transmits a friend relationship registra 
tion result obtained at S1204 to the mobile terminals 10B to 
1OD. 

0.161 Likewise, at S1205-2, the registration processing 
unit 22A of the server device 20 transmits a friend relation 
ship registration result obtained at S1204 to the mobile 
terminal 10A. As described above, the registration process 
ing unit 22A transmits a friend relationship registration 
result to the mobile terminals 10 associated with the userIDs 
contained in a friend relationship registration request. The 
friend relationship registration result transmitted by the 
registration processing unit 22A contains the user IDs and 
the user names of users who have been set as friends with the 
user of the mobile terminal 10 serving as the transmission 
destination (e.g., for whom a friend relationship has been 
registered). In this way, the user of the mobile terminal 10 
can be informed of the other users set as friends of the users. 

0162. As described above, upon receipt of a friend rela 
tionship registration request containing a plurality of user 
IDs from the mobile terminal 10, the server device 20 
according to at least this example embodiment is configured 
to execute a program and/or computer readable instructions 
to create Social graphs for the respective user IDs on the 
basis of the given distance N. Then, the server device 20 
according to at least this example embodiment is configured 
to execute a program and/or computer readable instructions 
to register a plurality of users to mutually have friend 
relationships on the basis of the created Social graphs. Such 
a configuration makes it possible to register friend relation 
ships between a plurality of users at one time (e.g., concur 
rently and/or simultaneously) in the service providing sys 
tem 1 according to at least this example embodiment. 
0163. In at least this example embodiment, it is deter 
mined whether to register friend relationships for the user 
IDS contained in a friend relationship registration request; 
however, the configuration is not limited to this example. 
For example, it may be determined whether to register the 
user of the mobile terminal 10A and each of the users of the 
mobile terminals 10B to 10D to have a friend relationship, 
for example (in this case, the users of the mobile terminals 
10B and 10C are not set as friends). 
0164. In at least this example embodiment, the case of 
registering a plurality of users to have friend relationships 
has been described; however, the configuration is not limited 
to this example, and a group relationship including a plu 
rality of users may be registered on the basis of Social 
graphs. 
(0165 More specifically, for example, at S1201 in FIG. 12 
the mobile terminal 10 may transmit, to the server device 20, 
a group relationship registration request containing the user 
IDS and the user names of a plurality of users constituting a 
group. In this case, the server device 20 may register a group 
relationship including the user of the mobile terminal 10 that 
has transmitted the group relationship registration request 
and users included in this user's Social graph having a 
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distance of less than or equal to N. from among the plurality 
of users contained in the group relationship registration 
request. 
0166 Note that example embodiments are not limited to 
those described herein, and various modifications and altera 
tions can be made without departing from the scope of the 
claims. 
What is claimed is: 
1. A terminal device comprising: 
at least one processor configured to execute computer 

readable instructions to generate a list of a plurality of 
other terminal devices located within a threshold range 
from the terminal device via short-range wireless com 
munication; and 

a transceiver configured to transmit, in response to selec 
tion of a set of terminal devices from among the 
plurality of other terminal devices included in the list, 
a request to establish an association with users corre 
sponding to terminal devices in the selected set of 
terminal devices. 

2. The terminal device according to claim 1, wherein the 
transceiver is further configured to transmit, in response to 
the selection of the set of terminal devices, a request to 
establish a group of users, the group of users including a user 
of the terminal device and the users corresponding to the 
terminal devices in the selected set of terminal devices. 

3. The terminal device according to claim 1, wherein the 
transceiver is further configured to transmit, in response to 
the selection of the set of terminal devices, a request to 
establish an association between a user of the terminal 
device and each of the users corresponding to the terminal 
devices in the selected set of terminal devices. 

4. The terminal device according to claim 1, wherein the 
transceiver is further configured to transmit, in response to 
the selection of the set of terminal devices, a request to 
establish an association between pairs of users, each pair of 
users including a user of the terminal device and a user from 
among the users corresponding to the terminal devices in the 
selected set of terminal devices. 

5. The terminal device according to claim 1, wherein the 
at least one processor is configured to execute computer 
readable instructions to generate a list of users correspond 
ing to the plurality of other terminal devices based on user 
IDS received via the short-range wireless communication. 

6. The terminal device according to claim 1, wherein the 
at least one processor is configured to execute computer 
readable instructions to 

receive a response to the request to establish the associa 
tion; and 

display a request to agree to establish the association. 
7. The terminal device according to claim 1, wherein the 

short-range wireless communication is based on Bluetooth 
Low Energy. 

8. An information processing method implemented in a 
terminal device, the information processing method com 
prising: 

generating a list of a plurality of other terminal devices 
located within a threshold range from the terminal 
device via short-range wireless communication; and 

transmitting, in response to selection of a set of terminal 
devices from among the plurality of other terminal 
devices included in the list, a request to establish an 
association with users corresponding to terminal 
devices in the selected set of terminal devices. 
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9. The method according to claim 8, further comprising: 
transmitting, in response to the selection of the set of 

terminal devices, a request to establish a group of users, 
the group of users including a user of the terminal 
device and the users corresponding to the terminal 
devices in the selected set of terminal devices. 

10. The method according to claim 8, further comprising: 
transmitting, in response to the selection of the set of 

terminal devices, a request to establish an association 
between a user of the terminal device and each of the 
users corresponding to the terminal devices in the 
selected set of terminal devices. 

11. The method according to claim 8, further comprising: 
transmitting, in response to the selection of the set of 

terminal devices, a request to establish an association 
between pairs of users, each pair of users including a 
user of the terminal device and a user from among the 
users corresponding to the terminal devices in the 
selected set of terminal devices. 

12. The method according to claim 8, wherein the gen 
erating generates a list of users corresponding to the plural 
ity of other terminal devices based on user IDs received via 
the short-range wireless communication. 

13. The method according to claim 8, further comprising: 
receiving a response to the request to establish the asso 

ciation; and 
displaying a request to agree to establish the association. 
14. The method according to claim 8, wherein the short 

range wireless communication is based on Bluetooth Low 
Energy. 

15. A non-transitory computer readable medium including 
computer-readable instructions that, when executed on a 
terminal device including at least one processor, cause the 
terminal device to perform a method comprising: 

generating a list of a plurality of other terminal devices 
located within a threshold range from the terminal 
device via short-range wireless communication; and 

transmitting, in response to selection of a set of terminal 
devices from among the plurality of other terminal 
devices included in the list, a request to establish an 
association with users corresponding to terminal 
devices in the selected set of terminal devices. 

16. A terminal device comprising: 
at least one processor configured to execute computer 

readable instructions to determine whether to accept a 
request to join a user group including at least one other 
terminal, the request including a group identifier for a 
group relationship table associated with the user group; 
and 

a transceiver configured to 
receive the request to join the user group including the 

at least one other terminal device, and 
transmit a response to the request, the transmitted 

response one of accepting and denying the request to 
join the user group based on the determination by the 
at least one processor. 

17. A messaging system comprising: 
a messaging server including 

a memory configured to store computer readable 
instructions; and 

at least one processor configured to execute the com 
puter readable instructions to 
generate a group relationship table based on a 

received group relationship registration request 
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from a first terminal device, the group relationship 
registration request including a user identifier 
associated with the first terminal device and a user 
identifier of at least one second terminal device, 
the group relationship table being indicative of an 
association between the first terminal device and 
the at least one second terminal device, register 
the group relationship table in a group relationship 
database, and update the group relationship table 
based on an agreement response received from the 
at least one second terminal device, the agreement 
response indicating whether the at least one sec 
ond terminal device has agreed to be associated 
with the first terminal device. 

18. The system of claim 17, wherein the messaging server 
further comprises: 

a transceiver configured to 
receive the group relationship registration request from 

the first terminal device; 
transmit a group relationship registration notification to 

the first terminal device in response to generation of 
the group relationship table by the at least one 
processor; 

transmit an agreement request to the at least one second 
terminal device, the agreement request including a 
group identifier associated with the group relation 
ship table and user identifiers stored in the group 
relationship table, and the agreement request 
requesting to associate the at least one second ter 
minal device with the first terminal device; and 
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receive the agreement response from the at least one 
second terminal device. 

19. The system of claim 18, further comprising: 
the at least one second terminal device including 

a transceiver configured to 
receive the agreement request from the messaging 

server, and 
transmit the agreement response to the messaging 

server, and 
at least one processor configured to execute computer 

readable instructions to determine whether to accept 
the request to associate the at least one second 
terminal device with the first terminal device in 
response to the agreement request from the messag 
ing server. 

20. The system of claim 18, further comprising: 
the first terminal device including 

at least one processor configured to execute computer 
readable instructions to generate a list of a plurality 
of other terminal devices located within a threshold 
range from the first terminal device via short-range 
wireless communication, the plurality of other ter 
minal devices including the at least one second 
terminal device; and 

a transceiver configured to transmit, in response to 
selection of a set of terminal devices from among the 
plurality of other terminal devices included in the 
list, the group relationship registration request to the 
messaging server, the set of terminal devices includ 
ing the at least one second terminal device. 
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