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(57) ABSTRACT

Disclosed is an apparatus and method for providing object-
oriented services. The apparatus for providing object-ori-
ented services includes: an object pool generator configured
to generate a pool of service objects based on at least one
service using entity and at least one service providing entity;
aservicerelationship analyzer configured to analyze a service
relationship by dividing the service objects into a service
requesting object and a service providing object based on
information on the service objects, for services capable of
being transmitted and received between the service objects;
and a service generator configured to generate the services,
capable of being transmitted and received between the service
objects, by using the analyzed service relationship.
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APPARATUS AND METHOD FOR
PROVIDING OBJECT-ORIENTED SERVICES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority from Korean Patent
Application No. 10-2015-0033299, filed on Mar. 10, 2015, in
the Korean Intellectual Property Office, the entire disclosure
of' which is incorporated herein by reference for all purposes.

BACKGROUND

[0002] 1. Field

[0003] The following description generally relates to a
technology for providing object-oriented services, and more
particularly to an apparatus and method for providing object-
oriented services in a smart-home environment.

[0004] 2. Description of the Related Art

[0005] With the development of the Internet, home appli-
ances have been rapidly developed into smart electronic
devices that may be connected to a network with communi-
cation modules mounted therein to provide services. Most
home appliances have a MICOM (microcomputer) and pro-
grams to perform operations, such that the appliances may be
controlled and operated according to the programs, and may
perform additional operations or may control external pro-
grams. Moreover, an environment of Internet-based home
network has been created in which a home gateway may also
be connected to the Internet through a network to enable a
user to control home electronic devices even when the user is
outside the home. The home gateway may be further devel-
oped to be connected to a higher-level platform of integrated
control services to provide additional services. The platform
of integrated control services is not limited to a specific ser-
vice, but may be established as a common platform where
various services may be developed and provided.

[0006] Inaddition, with the development of a local network
technology and a mobile communication network as well as
the development of sensor devices, a smart home infrastruc-
ture has been built, and Machine To Machine (M2M) com-
munications have been realized, such that all the home elec-
tronic device (home appliances) may be remotely monitored
and controlled. Particularly, smartphones are used not only as
a telephone communication device but also as a portable
information device that is essential in our daily activities.
However, a general smart home service based on the M2M
communications has a drawback in that as services are pro-
vided to a user by using object information, the user is the
only entity that uses the object information and controls ser-
vices.

SUMMARY

[0007] Providedis an apparatus and method for analyzing a
service flow relationship between a user and objects and
between objects.

[0008] Further, provided is an apparatus and method for
providing object-oriented services.

[0009] Inone general aspect, there is provided an apparatus
for providing object-oriented services, the apparatus includ-
ing: an object pool generator configured to generate a pool of
service objects based on at least one service using entity and
at least one service providing entity; a service relationship
analyzer configured to analyze a service relationship by
dividing the service objects into a service requesting object
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and a service providing object based on information on the
service objects, for services capable of being transmitted and
received between the service objects; and a service generator
configured to generate the services, capable of being trans-
mitted and received between the service objects, by using the
analyzed service relationship.

[0010] The service objects may be objects which request or
provide the services.

[0011] The service relationship analyzer may analyze the
service relationship by dividing the service objects into the
service requesting object and the service providing object,
wherein the service relationship includes information on
whether the service objects have received the services.
[0012] The service generator may generate a mashup ser-
vice, wherein one or more services capable of being trans-
mitted and received between the service objects have been
mashed up, by using the analyzed service relationship.
[0013] The apparatus may further include an information
acquirer configured to acquire information on the service
using entity or the service providing entity that is connected to
a service network.

[0014] The apparatus may further include a service output
component configured to divide a plurality of objects in the
services, generated by the service generator, into the service
requesting object and the service providing object, and to
output the services by the service providing object the service
requesting object in response to a request of the service
requesting object.

[0015] The apparatus may further include a service list
output component configured to output a list of the services
capable of being provided to the service requesting object.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a diagram illustrating an apparatus for
providing object-oriented services according to an exemplary
embodiment.

[0017] FIG. 2 is a diagram illustrating an apparatus for
providing object-oriented services according to another
exemplary embodiment.

[0018] FIG. 3 is a flowchart illustrating a method of pro-
viding object-oriented services according to an exemplary
embodiment.

[0019] FIG. 4 is a flowchart illustrating a method of pro-
viding object-oriented services according to another exem-
plary embodiment.

[0020] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals will be understood to refer to the same elements,
features, and structures. The relative size and depiction of
these elements may be exaggerated for clarity, illustration,
and convenience.

DETAILED DESCRIPTION

[0021] Hereinafter, the present disclosure will be described
in detail with reference to the accompanying drawings. The
drawings described herein are for illustrative purposes only,
and thus are not intended to limit the scope of the present
disclosure. In addition, it will be apparent to those skilled in
the art that various modifications and changes thereto can be
made within the scope of the invention defined by the claims.
[0022] Further, terms used throughout this specification are
defined in consideration of functions according to exemplary
embodiments, and can be varied according to a purpose of a
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user or manager, or precedent and so on. Thus, the meanings
of the terms used in the following embodiments shall follow
the definitions if defined herein, otherwise shall have the same
meaning as is commonly understood by one of skill in the art
to which this invention belongs.

[0023] FIG. 1 is a diagram illustrating an apparatus for
providing object-oriented services according to an exemplary
embodiment.

[0024] Referring to FIG. 1, the apparatus 100 for providing
object-oriented services includes an object pool generator
110, a service relationship analyzer 120, and a service gen-
erator 130.

[0025] The apparatus 100 for providing object-oriented
services illustrated in FIG. 1 is merely illustrative, and the
apparatus 100 for providing object-oriented services may
include only some of the modules illustrated in FIG. 1, and/or
may further include other modules necessary for its opera-
tion. For example, the apparatus 100 for providing object-
oriented services may further include an input that may
receive information from a user.

[0026] Hereinafter, the object pool generator 100, the ser-
vice relationship analyzer 120, and the service generator 130
are described as individual elements, but may be imple-
mented in a single element, a single physical device, or a
single module. For example, the object pool generator 100,
the service relationship analyzer 120, and the service genera-
tor 130 may be implemented by separate operations or a
plurality of operations in a single server or in a plurality of
servers, or may be implemented by a single operation. In
addition, the object pool generator 100, the service relation-
ship analyzer 120, and the service generator 130 may be
implemented as a plurality of physical devices or groups
thereof, rather than as an individual physical device or a group
of physical devices.

[0027] The object pool generator 110 generates a pool of
service objects based on at least one service using entity and
at least one service providing entity.

[0028] Here, the service using entity refers to an object that
sends a service request to a service providing entity and
receives the requested service from the service providing
entity. For example, the service using entity may be a user that
uses services ina smart home service environment. In another
example, the service using entity may be a service requester
that is connected to a service network. The service providing
entity may be an object that provides services to the service
using entity in response to a service request of the service
using entity. For example, the service providing entity may be
athing, a service receiver, or the like which provides services
in a smart home service environment. The pool of service
objects may refer to a place of resources to objectify both the
service using entity and the service providing entity and to
manage the entities. By having the service using entity and the
service providing entity in a pool of service objects as
resources, the entities may be managed in a single concept of
service objects.

[0029] Information on the service using entity and the ser-
vice providing entity may be managed as a list or may be
stored in a database by the apparatus 100 for providing object-
oriented services. In addition, information on the service
using entity and information on the service providing entity
may be managed separately in an external system, and the
apparatus 100 for providing object-oriented services may be
connected to the external system through a communication
network to receive or acquire the information on the service
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using entity and the information on the service providing
entity. Alternatively, the information on the service using
entity and the information on the service providing entity may
be acquired from a user through an input.

[0030] The service relationship analyzer 120 analyzes a
service relationship by using a pool of service objects gener-
ated by the object pool generator 110, and by dividing the
service objects into a service requesting object and a service
providing object with respect to services that may be trans-
mitted and received between the service objects. In one exem-
plary embodiment, the service relationship analyzer 120 may
generate an object knowledge base by using the analyzed
service relationship.

[0031] Here, the analysis of a service relationship refers to
analyzing roles of at least one or more service objects for a
specific service. For example, a specific service object may be
anobjectthat sends a request for a first service to a first service
object. Further, a specific service object may be an object that
provides a first service to a first service object. In addition, a
specific service object may be not only an object that sends a
request of a first service to a first service object, but also an
object that provides a second service to a first service object or
a second service object. A service relationship between
objects may be analyzed to be a network type relationship,
since specific service object may send or receive services to
and from at least one service object.

[0032] In one aspect, a service object may request or pro-
vide services. In another aspect, a service object may request
and provide services. In one exemplary embodiment, based
on the analysis by the service relationship analyzer 120, a
specific service object may be an object that sends a request of
a first service to a first service object. In another exemplary
embodiment, based on the analysis by the service relationship
analyzer 120, a specific service object may be an object that
provides a first service to a first service object. In yet another
exemplary embodiment, based on the analysis by the service
relationship analyzer 120, a specific service object may be an
object that not only sends a request of a first service to a first
service object but also provides a second service to a second
service object. In still another exemplary embodiment, based
on the analysis by the service relationship analyzer 120, a
specific service object may be an object that sends a request of
a first service and a second service to a first service object. A
relationship among a plurality of service objects may vary
depending on the types of services that may be generated
among a plurality of service objects.

[0033] For example, assuming that the service relationship
analyzer 120 analyzes a service relationship between a tem-
perature sensor object and an air conditioner object, the tem-
perature sensor object may be an object that provides infor-
mation on the sensed temperatures to other objects including
the air conditioner object. In another example, the air condi-
tioner object may be an object that sends a request of tem-
perature information to the temperature sensor object and
receives a service, i.e., temperature information provided by
the temperature sensor, and provides information on the state
of the air conditioner object to a user’s smart terminal or the
like. That is, the air conditioner object, which is a thing, sends
a request to the temperature sensor object which is another
thing, and may receive a service from the temperature sensor
object. In the above example, the air conditioner object may
be an object that not only requests a service but also provides
a service. In another example, a user may control the air
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conditioner objectto send a service request to the temperature
sensor object and to receive the requested service.

[0034] Inone exemplary embodiment, the service relation-
ship analyzer 120 may analyze a service relationship by
dividing service objects into a service requesting object and a
service providing object for services that may be transmitted
and received between the service objects, in which the ser-
vices include information on whether service objects have
received services. If a specific service object fails to receive a
service from other service object, the specific service object
may not send a service request to other service object. For
example, while the temperature sensor object may be an
object that provides temperature information to other service
object, the temperature sensor object may not receive a ser-
vice from other service object. That is, the temperature sensor
object may not be an object that sends a service request to
other service object.

[0035] The service generator 130 generates services that
may be transmitted and received between service objects
based on a service relationship analyzed by the service rela-
tionship analyzer 120. For example, the temperature sensor
object may provide information on the sensed temperature to
a user object or a smart terminal, and the service generator
130 may generate a service of providing, by the temperature
sensor object, information on the sensed temperature to a user
object or a smart terminal.

[0036] In one exemplary embodiment, the service genera-
tor 130 may generate a mash-up service, in which one or more
services that may be transmitted and received between
objects are mashed up by using the service relationship ana-
lyzed by the service relationship analyzer 120.

[0037] In general, a mashup refers to a web page or web
application that uses content from web service providers or
open API providers to create a single new service or com-
bined application. For example, as in the case of combining
search-related application interface (API), map-related API,
and other various web service information that are made
public by Google, and applying the combined information to
the sales of real estate (e.g.: HousingMaps.com), a mashup is
a web page or web application that combines content from
more than one source to create a single new service.

[0038] In the present disclosure, the mashup service refers
to a single new service provided by combining services that
may be transmitted and received between service objects. For
example, the service generator 130 may mash-up a service of
acquiring temperature information from the temperature sen-
sor objectand a service provided by the air conditioner object,
s0 as to generate a service of operating or halting the air
conditioner object or controlling the temperature of the air
conditioner object according to the temperature information
received from the temperature sensor object.

[0039] In one exemplary embodiment, the apparatus 100
for providing object-oriented services may further include an
information acquirer 140.

[0040] The information acquirer 140 may acquire informa-
tion on a service using entity or a service providing entity
which is connected to a service network. In this case, the
object pool generator 110 may generate a pool of service
objects based on at least one service using entity and at least
one service providing entity acquired by the information
acquirer 140. In one exemplary embodiment, the service net-
work may be a service network in a smart home environment.
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[0041] FIG. 2 is a diagram illustrating an apparatus for
providing object-oriented services according to another
exemplary embodiment.

[0042] Referring to FIG. 2, an apparatus 200 for providing
object-oriented services includes an object pool generator
210, a service relationship analyzer 220, a service generator
230, an information acquirer 240, and a service output com-
ponent 250. In one exemplary embodiment, the apparatus 200
for providing object-oriented services may further include a
service list output component 260 and a service requester
270.

[0043] The apparatus 200 for providing object-oriented
services illustrated in FIG. 2 is merely illustrative, and the
apparatus 200 for providing object-oriented services may
include only some of the modules illustrated in FIG. 2, and/or
may further include other modules necessary for its opera-
tion. For example, the apparatus 200 for providing object-
oriented services may further include an input that may
receive information from a user.

[0044] The apparatus 200 for providing object-oriented
services is different from the apparatus 100 for providing
object-oriented services illustrated in FIG. 1 in that the appa-
ratus 200 for providing object-oriented services further
includes the service output component 250, the service list
output component 260, and/or the service requester 270.
Hereinafter, the apparatus 200 for providing object-oriented
services will be described with a focus on the difference from
the apparatus 100 for providing object-oriented services.
Accordingly, matters not specifically described herein with
respect to the apparatus 200 for providing object-oriented
services illustrated in FIG. 2 are described above with refer-
ence to FIG. 1 illustrating the apparatus 100 for providing
object-oriented services, except for the matters regarding
characteristics of each element.

[0045] Hereinafter, the object pool generator 210, the ser-
vice relationship analyzer 220, the service generator 230, the
information acquirer 240, the service output component 250,
the service list output component 260, and the service
requester 270 are described as individual elements, but may
be implemented in a single element, a single physical device,
or a single module. For example, the object pool generator
210, the service relationship analyzer 220, the service gen-
erator 230, the information acquirer 240, the service output
component 250, the service list output component 260, and
the service requester 270 may be implemented by separate
operations or a plurality of operations in a single server or in
a plurality of servers, or may be implemented by a single
operation. In addition, the object pool generator 210, the
service relationship analyzer 220, the service generator 230,
the information acquirer 240, the service output component
250, the service list output component 260, and the service
requester 270 may be implemented as a plurality of physical
devices or groups thereof, rather than as an individual physi-
cal device or a group of physical devices.

[0046] The service output component 250 divides a plural-
ity of objects of the service generated by the service generator
230 into a service requesting object and a service providing
object, and outputs, by the service providing object, the ser-
vice in response to a service request of the service requesting
object.

[0047] For example, a temperature sensor object may pro-
vide information on the sensed temperature to a user or a
smart terminal, and the service generator 230 may generate a
service of providing, by the temperature sensor object, the
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information on the sensed temperature to a user or a smart
terminal. The service output component 250 outputs a service
of providing information on the sensed temperature to a user
or a smart terminal that requests the service generated by the
service generator 230 and provided by the temperature sensor
object.

[0048] The service list output component 260 outputs a list
of'services that may be provided to service requesting objects.

[0049] In one exemplary embodiment, the service list out-
put component 260 may output a list of services that may be
provided to a user or a smart terminal that requests a service.
For example, the service list output component 260 may
output a list of services, including a service of providing
temperature information sensed by a temperature sensor
object to a user or a smart terminal or a service of providing
state information of an air conditioner object to a user or a
smart terminal.

[0050] FIG. 3 is a flowchart illustrating a method of pro-
viding object-oriented services according to an exemplary
embodiment. The processes described hereinafter, along with
the exemplary embodiments of the present disclosure, may be
implemented in various manners. The method of providing
object-oriented services illustrated in FIG. 3 may be a method
of providing object-oriented services by using the apparatus
100 or 200 for providing object-oriented services illustrated
in FIG. 1 or FIG. 2, or by using an electronic device that
includes the apparatus 100 or 200. Accordingly, in order to
avoid unnecessary repetition, the method of providing object-
oriented services will be briefly described, and matters not
described herein are described above with reference to FIGS.
1 and 2.

[0051] Referring to FIG. 3, the method of providing object-
oriented services includes: analyzing a service relationship
by dividing service objects into a service requesting object
and a service providing object based on information on the
service objects in S310, for services that may be transmitted
and received between the service objects; generating services
that may be transmitted and received between the service
objects by using the analyzed service relationship in S302;
and dividing a plurality of objects in the generated services
into a service requesting object and a service providing
object, and in response to a request of the service requesting
object, outputting the services at the service providing object
to the service requesting object in S303.

[0052] In S301 in the method of providing object-oriented
services, a service relationship is analyzed by dividing ser-
vice objects into a service requesting object and a service
providing object by using information on the service objects
for services that may be transmitted and received between
service objects. Here, the service object may be an object that
may request and/or provide services.

[0053] The service relationship may be analyzed by divid-
ing service objects into a service requesting object and a
service providing object for services that may be transmitted
and received between the service objects, in which the analy-
sis may include information on whether service objects have
received services.

[0054] Then, services that may be transmitted and received
between the objects may be generated by using the analyzed
service relationship in S302. In this case, a mash-up service
may be generated, in which one or more services that may be
transmitted and received between the objects have been
mashed up, by using the service relationship.
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[0055] Subsequently, a plurality of objects in the generated
services are divided into a service requesting object and a
service providing object, and in response to a request of the
service requesting object, the service providing object out-
puts the services to the service requesting object in S303.
[0056] In one exemplary embodiment, the method of pro-
viding object-oriented services may further include output-
ting a list of services that may be provided to the service
requesting object.

[0057] FIG. 4 is a flowchart illustrating a method of pro-
viding object-oriented services according to another exem-
plary embodiment. The processes described hereinafter,
along with the exemplary embodiments of the present disclo-
sure, may be implemented in various manners. The method of
providing object-oriented services illustrated in FIG. 4 may
be a method of providing object-oriented services by using
the apparatus 100 or 200 for providing object-oriented ser-
vices illustrated in FIG. 1 or FIG. 2, or by using an electronic
device that includes the apparatus 100 or 200. Accordingly, in
order to avoid unnecessary repetition, the method of provid-
ing object-oriented services will be briefly described, and
matters not described herein are described above with refer-
ence to FIGS. 1, 2 and 3.

[0058] Referring to FIG. 4, the method of providing object-
oriented services includes, in addition to the method of pro-
viding object-oriented services illustrated in FIG. 3: acquir-
ing information on a service using entity or a service
providing entity that is connected to a service network in
S401; and/or generating a pool of service objects based on at
least one service using entity and at least one service provid-
ing entity in S402.

[0059] Inthe method of providing object-oriented services
illustrated in FIG. 4, information on a service using entity or
a service providing entity is acquired in S401.

[0060] Then, apool of service objects is generated based on
at least one service using entity and at least one service
providing entity in S402.

[0061] Subsequently, in the method of providing object-
oriented services, a service relationship is analyzed by divid-
ing service objects into a service requesting object and a
service providing object based on information on the service
objects in S403, for services that may be transmitted and
received between service objects.

[0062] Next, services that may be transmitted and received
between the objects may be generated by using the analyzed
service relationship in S404.

[0063] Then, a plurality of objects in the generated services
are divided into a service requesting object and a service
providing object, and in response to a request of the service
requesting object, the service providing object outputs the
services to the service requesting object in S405.

[0064] As described above, according to an exemplary
embodiment, object-oriented services may be provided in a
smart home environment by analyzing a service flow relation-
ship between a user and an object and between objects.
[0065] Further, according to an exemplary embodiment, by
using an object knowledge base established by analyzing a
relationship between objects, services may be provided not
only to an object that requests the services, but also to an
object that may receive the services, thereby expanding a
range of subjects and services.

[0066] The method of providing object-oriented services
may be recorded, stored, or fixed in one or more computer-
readable storage media that includes program instructions to
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be implemented by a computer to cause a processor to execute
or perform the program instructions. The media may also
include, alone or in combination with the program instruc-
tions, data files, data structures, and the like. The program
instructions of the medium may be designed or configured
specially for the present invention, or may be used well-
known to those who are skilled in the art. Examples of com-
puter-readable storage media include magnetic media, such
as hard disks, floppy disks, and magnetic tape; optical media
such as CD ROM disks and DVDs; magneto-optical media,
such as optical disks; and hardware devices that are specially
configured to store and perform program instructions, such as
read-only memory (ROM), random access memory (RAM),
flash memory, and the like. The medium may be a transmis-
sion medium such as an optical fiber, a metal wire and a
waveguide, which includes carrier waves that transmits sig-
nals for defining program instructions or data structures.
Examples of program instructions include machine code,
such as produced by a compiler, and files containing higher
level code that may be executed by the computer using an
interpreter. The described hardware devices may be config-
ured to act as one or more software modules in order to
perform the operations and methods described above, or vice
versa. In addition, a computer-readable storage medium may
be distributed among computer systems connected through a
network and computer-readable codes or program instruc-
tions may be stored and executed in a decentralized manner.
[0067] A number of examples have been described above.
Nevertheless, it should be understood that various modifica-
tions may be made. For example, suitable results may be
achieved if the described techniques are performed in a dif-
ferent order and/or if components in a described system,
architecture, device, or circuit are combined in a different
manner and/or replaced or supplemented by other compo-
nents or their equivalents. Accordingly, other implementa-
tions are within the scope of the following claims. Further, the
above-described examples are for illustrative explanation of
the present invention, and thus, the present invention is not
limited thereto.
What is claimed is:
1. An apparatus for providing object-oriented services, the
apparatus comprising:
an object pool generator configured to generate a pool of
service objects based on at least one service using entity
and at least one service providing entity;
a service relationship analyzer configured to analyze a
service relationship by dividing the service objects into
a service requesting object and a service providing
object based on information on the service objects, for
services capable of being transmitted and received
between the service objects; and
a service generator configured to generate the services,
capable of being transmitted and received between the
service objects, by using the analyzed service relation-
ship.
2. The apparatus claim 1, wherein the service objects are
objects which request or provide the services.
3. The apparatus of claim 1, wherein the service relation-
ship analyzer analyzes the service relationship by dividing the
service objects into the service requesting object and the
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service providing object, wherein the service relationship
includes information on whether the service objects have
received the services.

4. The apparatus of claim 1, wherein the service generator
generates a mashup service, wherein one or more services
capable of being transmitted and received between the service
objects have been mashed up, by using the analyzed service
relationship.

5. The apparatus of claim 1, further comprising an infor-
mation acquirer configured to acquire information on the
service using entity or the service providing entity that is
connected to a service network.

6. The apparatus of claim 1, further comprising a service
output component configured to divide a plurality of objects
in the services, generated by the service generator, into the
service requesting object and the service providing object,
and to output the services by the service providing object to
the service requesting object in response to a request of the
service requesting object.

7. The apparatus of claim 1, further comprising a service
list output component configured to output a list of the ser-
vices capable of being provided to the service requesting
object.

8. A method of providing object-oriented services, the
method comprising:

analyzing a service relationship by dividing service objects

into a service requesting object and a service providing
object by using information on the service objects for
services capable of being transmitted and received
between the service objects;

generating the services capable of being transmitted and

received between the service objects by using the ana-
lyzed service relationship; and

dividing a plurality of objects in the generated services into

the service requesting object and the service providing
object, and outputting the services by the service pro-
viding object to the service requesting object in response
to a service request of the service requesting object.

9. The method of claim 8, further comprising generating a
pool of the service objects based on at least one service using
entity and at least one service providing entity.

10. The method of claim 8, wherein the service objects are
objects which request or provide the services.

11. The method of claim 8, wherein the analyzing of the
service relationship comprises analyzing the service relation-
ship by dividing the service objects into the service requesting
object and the service providing object, wherein the service
relationship includes information on whether the service
objects have received the services.

12. The method of claim 8, wherein the generating of the
service comprises generating a mashup service, wherein one
or more services capable of being transmitted and received
between the service objects have been mashed up, by using
the analyzed service relationship.

13. The method of claim 8, further comprising acquiring
information on the service using entity or the service provid-
ing entity that is connected to a service network.

14. The method of claim 8, further comprising outputting a
list of the services capable of being provided to the service
requesting object.



