
(12) United States Patent 
Lee et al. 

US009270787B2 

US 9,270,787 B2 
Feb. 23, 2016 

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

(54) ELECTRONIC APPARATUS AND CONTROL 
METHOD THEREOF AND SYSTEM FOR 
NSPECTINGAPPLICATION 

(71) Applicant: SAMSUNGELECTRONICS CO., 
LTD., Suwon-si (KR) 

(72) Inventors: Tae-dong Lee, Yongin-si (KR); Ki-ho 
Kim, Seongnam-si (KR) 

SAMSUNGELECTRONICS CO., 
LTD., Suwon-si (KR) 

(73) Assignee: 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 369 days. 

(21) 

(22) 

Appl. No.: 13/754,041 

Filed: Jan. 30, 2013 

(65) Prior Publication Data 

US 2013/O198267 A1 Aug. 1, 2013 

(30) Foreign Application Priority Data 

Jan. 30, 2012 (KR) ........................ 10-2012-OOO8852 

U.S. C. 
CPC H04L 67/42 (2013.01); G06F 3/14 (2013.01); 

(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2011.01) 
(2011.01) 
(2011.01) 
(2011.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2011.01) 

(52) 

500 

ELECTRONIC 
APPARATUS 

(70) 

(720) 

DISPLAYUIMAGE 
(730) DEVICE 

740) 

(760) 

REQUEST TO CONNECT 
TOEMULATINGDEICE 

TRANSMITUIMAGE 

SELECTEMULATING 

TRANSMITAPPLICATION 

G06F 8/65 (2013.01); H04L 67/34 (2013.01); 
H04L 67/38 (2013.01); H04N 5/64 (2013.01); 
H04N 17/04 (2013.01); H04N 21/27 (2013.01); 

H04N 2 1/4183 (2013.01); H04N 2 1/478 
(2013.01); H04N 2 1/6582 (2013.01); G09G 

5/003 (2013.01); G09G 2340/0407 (2013.01); 
G09G 2360/06 (2013.01); G09G 2370/20 

(2013.01); H04N 5/44 (2013.01) 
(58) Field of Classification Search 

USPC .......................................................... 709/203 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,415,280 B1* 7/2002 Farber ............... GO6F 17,30091 
707,698 

7.461,124 B2 * 12/2008 Yoshimine .......... GO6F 17,3089 
TO7/E17.116 

(Continued) 

FOREIGN PATENT DOCUMENTS 

JP 2011-22637 A 
JP 2011-53729 A 
KR 10-2010-0013620 A 

2, 2011 
3, 2011 
2, 2010 

Primary Examiner — Backhean Tiv 
(74) Attorney, Agent, or Firm — Sughrue Mion, PLLC 

(57) ABSTRACT 

An electronic apparatus including: a display unit; a commu 
nication unit which communicates with a server to which at 
least one emulating device is connected locally, through a 
network; a storage unit which stores therein a predetermined 
application; and a controller which is connected to the server 
and transmits the application stored in the storage unit to the 
emulating device, and receives from the emulating device an 
execution image of the application processed and executed by 
the emulating device and displays the execution image on the 
display unit. 

14 Claims, 7 Drawing Sheets 

SO 

\ / 820 
SERVER EMULATING 

DEVICE 

CONNECT TO 
ELECTRONIC 
APPARATUS 

(750) 

EXECUTE 
TRANSMT APPLICATION 

EXECUTIONIMAGE (770) 
(780) f 

DISPLAY 
EXECUTIONIMAGE 

G." 



US 9,270,787 B2 
Page 2 

(56) References Cited 2004/0210433 A1* 10, 2004 Elazar ..................... GO6F 9/455 
TO3/24 

U.S. PATENT DOCUMENTS 2007,0192082 A1* 8, 2007 Gaos ................... GO6F 9/45537 
703/27 

7,813,910 B1 * 10/2010 Poulin ................. GO6F 11.3457 2010, 0154014 A1* 6, 2010 Andersen et al. ............. 725/110 
TO3/13 2010, 0169072 A1* 7, 2010 Zaki .................... GO6F 9/45537 

8,204,734 B2 * 6/2012 Zaki .......................... G06F 8:30 TO3/28 
TO3/13 2011/0191409 A1* 8, 2011 Nishikiori .............. GOSB 15/02 

8,589,140 B1 * 1 1/2013 Poulin ................. GO6F 11.3457 TO9,203 
463/42 2011/0234.778 A1 9/2011 Chang 

8,868,692 B1 * 10/2014 Khanna ............. HO4L 29,08117 2013/0198267 A1* 8, 2013 Lee .................... HO4N 21,4183 
TO9,219 TO9,203 

2003/0106047 A1* 6/2003 Nakano ................. G06F 11.261 
717/138 * cited by examiner 



U.S. Patent Feb. 23, 2016 Sheet 1 of 7 US 9,270,787 B2 

FIG. 1 

200 

210 
100 

  



U.S. Patent Feb. 23, 2016 Sheet 2 of 7 US 9,270,787 B2 

FIG. 2 

250 200 260 

Sty SECOND SECOND 
SOURCE STORAGE UNIT CONTROLLER 

SECOND SD 
CONNECTOR PROCESSOR 

110 

FIRST FIRST IMAGE DISPLAY UNIT 

USER INPUT FIRST FIRST 
UNIT CONTROLLER STORAGE UNIT 

140 160 150 

  

  

  

  

  



U.S. Patent Feb. 23, 2016 Sheet 3 of 7 US 9,270,787 B2 

FIG. 3 

100 2OO 

DISPLAY APPARATUS UPGRADING APPARATUS 

411 RECEIVE SIGNAL 

DEMULTIPLEX 412 

413 423 DECODE 

414 

415 DISPLAY MAGE 

    

  



US 9,270,787 B2 Sheet 4 of 7 Feb. 23, 2016 U.S. Patent 

997 HOSSE OORHd E50WW|| | Sèll 

/ 

OZZ 

9 
9 

  



U.S. Patent Feb. 23, 2016 Sheet 5 Of 7 US 9,270,787 B2 

FIG. 5 

610 62O 

EMULATING 
SERVER DEVICE 

510 500 540 520 

DISPLAY UNIT - CONTROLLER 

STORAGE UNIT 

530 

COMMUNICATION 
UNIT 

  

  

  

  



U.S. Patent Feb. 23, 2016 Sheet 6 of 7 US 9,270,787 B2 

FIG. 6 

500 610 

\ \ / 620 
ELECTRONIC SERVER EMULATING 
APPARATUS DEVICE 

REQUEST TO CONNECT 
TOEMULATING DEVICE 

(710) 

TRANSMITU IMAGE 
(720) 

DISPLAYU IMAGE SELECTEMULATING 
(730) DEVICE 

(740) 

CONNECT TO 
ELECTRONIC 
APPARATUS 

(750) 

TRANSMIT APPLICATION 
(760) 

y 
y EXECUTE 

TRANSMIT APPLICATION 
EXECUTION IMAGE (770) 

(780) A. 

DISPLAY it 
EXECUTION IMAGE 

(790) 

  



U.S. Patent Feb. 23, 2016 Sheet 7 Of 7 US 9,270,787 B2 

FIG. 7 

810 

LIST OF EMULATING DEVICES 

VERSION DATE DESCRIPTION 

| 2 | 101 2012 oxo OOO 

4 12 20120xox o O O 
5 12 20120x0 A A D 

  



US 9,270,787 B2 
1. 

ELECTRONIC APPARATUS AND CONTROL 
METHOD THEREOF AND SYSTEM FOR 

NSPECTINGAPPLICATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority from Korean Patent Appli 
cation No. 10-2012-0008852, filed on Jan. 30, 2012 in the 
Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND 

1. Field 
Apparatuses and methods consistent with the exemplary 

embodiments relate to an electronic apparatus and a control 
method thereof and a system for inspecting an application 
used in a display apparatus and an upgrading apparatus for 
upgrading the display apparatus, and more particularly, to an 
electronic apparatus and a control method thereof and a sys 
tem for inspecting an application which efficiently inspects 
whether an application developed by a developer normally 
operates in corresponding hardware. 

2. Description of the Related Art 
A display apparatus processes image signals/image data 

transmitted by various external image Supply sources or 
stored in the display apparatus to display an image on a 
display panel provided in the display apparatus. For example, 
a display apparatus which is provided to general users 
includes a TV or a monitor. The display apparatus, such as a 
TV processes abroadcasting signal transmitted from the out 
side through various image processing operations such as 
decoding and Scaling operations and provides an image of a 
desired broadcasting channel. 

In a display apparatus, an image processing board, Such as 
a circuit including various chipsets and memories perform the 
foregoing image processing operations. However, with the 
development of technology and for the purpose of meeting 
user's demands and improving convenience and due to other 
various factors, required functions of the display apparatus 
become complex. To improve the functions of the display 
apparatus, i.e., to upgrade the display apparatus, both hard 
ware and software should be considered. 

In the case of hardware, all or at least a part of the image 
processing board mounted in the display apparatus should be 
physically replaced to upgrade the display apparatus, and this 
is not efficient from the perspective of both manufacturing 
and use. To drive advanced software, hardware should be 
designed corresponding to such software and as a result a 
general user should purchase a new, upgraded display appa 
ratuS. 

SUMMARY 

The foregoing and/or other aspects may be achieved by 
providing an electronic apparatus including: a display unit; a 
communication unit which communicates with a server to 
which at least one emulating device is connected locally, 
through a network; a storage unit which stores therein a 
predetermined application; and a controller which is con 
nected to the server and transmits the application stored in the 
storage unit to the emulating device, and receives from the 
emulating device an execution image of the application pro 
cessed and executed by the emulating device and displays the 
execution image on the display unit. 
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2 
The emulating device may correspond to hardware speci 

fications of an upgrading apparatus which is connected to a 
display apparatus processing an image signal according to a 
preset image processing operation and displaying an image 
based on the processed image signal, and the upgrading appa 
ratus upgrades the image processing operation. 
A plurality of emulating devices may be connected to the 

server, and at least a part of the plurality of emulating devices 
may include different hardware specifications from the 
remaining emulating devices. 
The controller may display a user interface (UI) image 

which is provided to select one of the plurality of emulating 
devices connected to the server, and may be connected to the 
emulating device selected through the UI image. 
The emulating device may be in the form of a dongle and 

may be connected to the server. 
Another aspect of the exemplary embodiment may be 

achieved by providing a control method of an electronic appa 
ratus including: connecting at least one emulating device 
locally to a server through a network; transmitting a stored 
predetermined application to the emulating device; and 
receiving from the emulating device and displaying an execu 
tion image of the application processed and executed by the 
emulating device. 
The emulating device may correspond to hardware speci 

fication of an upgrading apparatus which is connected to a 
display apparatus processing an image signal according to a 
preset image processing operation and displaying an image 
based on the processed image signal, and the upgrading appa 
ratus upgrades the image processing operation. 
A plurality of emulating devices may be connected to the 

server, and at least a part of the plurality of emulating devices 
may include different hardware specifications from the 
remaining emulating devices. 
The connecting to the server through the network may 

include displaying a UI image which is provided to select one 
of the plurality of emulating devices connected to the server; 
and connecting to the emulating device selected through the 
UI image. 
The emulating device may be in the form of a dongle and 

connected to the server. 
Another aspect of the exemplary embodiment may be 

achieved by providing a system for inspecting an application 
including: at least one client; a server which communicates 
with the at least one client through a network; and at least one 
emulating device which is locally connected to the server, 
wherein the client connects to the server and transmits a 
stored application to the emulating device, and the emulating 
device processes and executes the application transmitted by 
the client and transmits an execution image of the application 
to the client to display the execution image in the client. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and/or other aspects will become apparent and 
more readily appreciated from the following description of 
the exemplary embodiments, taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 illustrates an example of a display system according 
to an exemplary embodiment; 

FIG. 2 is a block diagram of the display system in FIG. 1; 
FIGS. 3 and 4 illustrate an example of upgrading an image 

processing operation of a display apparatus by an upgrading 
apparatus in the display system in FIG. 1; 

FIG. 5 is a block diagram of a system for inspecting an 
application according to the exemplary embodiment; 
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FIG. 6 illustrates a signal transmission and reception 
between the electronic apparatus, a server and an emulating 
device in FIG. 5; and 

FIG. 7 illustrates an example of a user interface (UI) image 
which is provided to select one of a plurality of emulating 
devices connected to the server in FIG. 5. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Below, exemplary embodiments will be described in detail 
with reference to accompanying drawings So as to be easily 
realized by a person having ordinary knowledge in the art. 
The exemplary embodiments may be embodied in various 
forms without being limited to the exemplary embodiments 
set forth herein. Descriptions of well-known parts are omitted 
for clarity, and like reference numerals refer to like elements 
throughout. 

FIG. 1 illustrates an example of a display system 1 accord 
ing to an exemplary embodiment. 
As shown therein, the display system 1 includes a display 

apparatus 100 which processes an image signal Supplied by 
an external image Supply source (not shown) according to a 
preset image processing operation and displays an image 
based on the processed image signal; and an upgrading appa 
ratus 200 which upgrades hardware/software of the display 
apparatus 100. 
The display apparatus 100 of the display system 1 includes 

a TV which displays a broadcasting image based on broad 
casting signals/broadcasting information/broadcasting data 
transmitted by a transmission device of a broadcasting sta 
tion. However, the display apparatus 100 is not limited thereto 
and various types of embodiments displaying an image may 
be used. 

The type of an image which is displayable by the display 
apparatus 100 is not limited to a broadcasting signal. For 
example, the display apparatus 100 may display video, still 
images, applications and on-screen display (OSD) based on 
signals/data Supplied by various image Supply sources, and a 
graphic user interface (GUI) for controlling various opera 
tions, but not limited thereto. 

The upgrading apparatus 200 is connected to the display 
apparatus 100 for communication. The upgrading apparatus 
200 may upgrade existing hardware/software of the con 
nected display apparatus 100 so that the upgraded hardware/ 
Software of the display apparatus 100 may process an image 
signal and display an image with an improved quality. 
The upgrading apparatus 200 may be connected to the 

display apparatus 100 in a wired/wireless manner. The 
upgrading apparatus 200 according to the present exemplary 
embodiment may be connected to the display apparatus 100 
in a wired manner to transmit and receive data/information/ 
signals/power to/from the display apparatus 100. The upgrad 
ing apparatus 200 and the display apparatus 100 include 
connector/terminal 110 and 210 for physical/electrical con 
nection therebetween. 

Alternatively, the upgrading apparatus 200 may be con 
nected to the display apparatus 100 in a wireless manner. In 
this case, the upgrading apparatus 200 receives power from an 
additional external power source or a battery. However, in the 
present exemplary embodiment, the case where the upgrad 
ingapparatus 200 is connected to the display apparatus 100 in 
a wired manner will be explained. 
The display apparatus 100 may independently process an 

image signal Supplied from the outside according to a preset 
image processing operation and display an image based on 
the processed image signal. However, according to the 
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4 
present exemplary embodiment, as the display apparatus 100 
is connected to the upgrading apparatus 200, hardware/soft 
ware of the display system 1 which performs the foregoing 
image processing operation are upgraded and an image with 
an improved quality may be provided to a user. 

Hereinafter, elements of the display apparatus 100 and the 
upgrading apparatus 200 will be described with reference to 
FIG. 2. FIG. 2 is a block diagram of the display apparatus 100 
and the upgrading apparatus 200 which form the display 
system 1. 
As shown therein, the display apparatus 100 includes a first 

connector 110 to which at least one image supply source 300 
is connected, a first image processor 120 which processes an 
image signal Supplied by the image Supply source 300 
through the first connector 110, a display unit 130 which 
displays an image thereon based on the image signal pro 
cessed by the first image processor 120, a user input unit 140 
which outputs a preset command according to a user's 
manipulation, a first storage unit 150 which stores therein 
unlimited data/information, and a first controller 160 which 
controls operations of the overall elements of the display 
apparatus 100. 
The first connector 110 transmits to the first image proces 

Sor 120 an image signal Supplied by at least one image Supply 
source 300, and the first connector 110 varies depending on a 
standard of a received image signal or an embodiment type of 
the image supply source 300 and the display apparatus 100. 
For example, the first connector 110 may receive signals/data 
according to high definition multimedia interface (HDMI), 
USB, component and other standards, and includes a plurality 
of connection terminals (not shown) corresponding to Such 
standards. Various external devices including the image Sup 
ply source 300 are connected to the connection terminals to 
enable communication via the first connector 110. 

That is, the external device which is connected to the first 
connector 110 is not limited to the image supply source 300, 
and any device which may transmit and receive signals/data 
to/from the display apparatus 100 through the first connector 
110 may be connected to the first connector 110. According to 
the present exemplary embodiment, the upgrading apparatus 
200 may be connected to the first connector 110. 
The first image processor 120 performs preset various 

image processing operations with respect to an image signal 
transmitted through the first connector 110. The first image 
processor 120 outputs the processed image signal to the dis 
play unit 130 to display an image on the display unit 130 
based on the image signal. 
The image processing operations of the first image proces 

sor 120 include a demultiplexing operation to divide a prede 
termined signal into signals by nature, a decoding operation 
corresponding to an image format of an image signal, a de 
interlacing operation to convert an interlace image signal into 
a progressive image signal, a scaling operation to adjust an 
image signal into a preset resolution, a noise reduction opera 
tion to improve an image quality, a detail enhancement opera 
tion, and a frame refresh rate conversion operation, but the 
image processing operations of the first image processor 120 
are not limited thereto. 
The first image processor 120 may be in the form of an 

image processing board (not shown) which is formed by a 
printed circuit board (not shown) in which various chipsets 
(not shown), memories (not shown), electronic parts (not 
shown) and wires (not shown) are mounted to perform the 
foregoing operations. 
The display unit 130 displays thereon an image based on an 

image signal processed by the first image processor 120. The 
display unit 130 may include liquid crystal, plasma, light 
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emitting diode, organic light-emitting diode, Surface-conduc 
tion electron-emitter, carbon nano-tube, and nano-crystal, but 
the display unit 130 is not limited thereto. 

The display unit 130 may further include additional ele 
ments depending on its embodiment type. For example, if the 
display unit 130 includes liquid crystal, it may further include 
a liquid crystal display (LCD) panel (not shown), a backlight 
unit (not shown) emitting light to the LCD panel, and a panel 
driving substrate (not shown) driving the LCD panel. 
The user input unit 140 transmits various preset control 

commands or unlimited information to the first controller 160 
according to a user's manipulation and input. The user input 
unit 140 may be in the form of a menu key and an input panel 
installed in an external side of the display apparatus 100 or 
may be in the form of a remote controller that is separated 
from the display apparatus 100. 
The user input unit 140 may be formed integrally in the 

display unit 130. That is, if the display unit 130 includes a 
touch screen, a user may transmit to the first controller 160 a 
preset command through an input menu (not shown) dis 
played on the display unit 130. 
The first storage unit 150 stores therein unlimited data 

according to a control of the first controller 160. The first 
storage unit 150 includes a non-volatile memory Such as a 
flash memory and a hard disc drive. The first storage unit 150 
is accessed by the first controller 160, and data are read/ 
recorded/amended/deleted/updated by the first controller 
160. 
The data stored in the first storage unit 150 include, e.g., an 

operating system for driving the display apparatus 100, and 
other various applications, which are executed in the operat 
ing system, and image data and additional data. 
The first controller 160 performs control operations for 

various elements of the display apparatus 100. For example, 
the first controller 160 controls entire operations of the dis 
play apparatus 100 by controlling the first image processor 
120 to process an image, by transmitting and receiving sig 
nals/information/data through the first connector 110 and by 
performing a corresponding control operation to a command 
of the user input unit 140. 
The display apparatus 100 with the foregoing configura 

tion is required to be upgraded due to various factors includ 
ing advanced technology as use time elapses. For example, 
the display apparatus 100 should be upgraded when (i) an 
image signal in a new format which has not been offered at the 
time of manufacturing the display apparatus 100 is received, 
(ii) an image signal with a resolution which is higher than the 
level supported by the display apparatus 100 is received or 
(iii) load to the display apparatus 100 should be reduced, but 
not limited to the foregoing cases. 

Upgrading the display apparatus 100 may be considered 
from the perspectives of both hardware and software. Accord 
ing to the present exemplary embodiment, if the upgrading 
apparatus 200 which upgrades the display apparatus 100 is 
connected to the first connector 110, at least one of existing 
hardware and software of the display apparatus 100 is 
upgraded. 

The upgrading apparatus 200 includes hardware/software 
corresponding to at least a part of hardware/software 
resources of the display apparatus 100. The hardware/soft 
ware of the upgrading apparatus 200 may perform a better 
function than the at least a part of hardware/software 
resources of the display apparatus 100 does. Upon connection 
to the display apparatus 100, the upgrading apparatus 200 
replaces at least a part of existing resources of the display 
apparatus 100 and ultimately improves a quality of an image 
displayed in the display apparatus 100. 
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6 
Hereinafter, elements of the upgrading apparatus 200 will 

be described. 
The upgrading apparatus 200 includes a second connector 

210 which is connected to the first connector 110 of the 
display apparatus 100, a second image processor 220 which 
performs an image process operation corresponding to at 
least a part of the image processing operations of the first 
image processor 120, a second storage unit 250 which stores 
therein unlimited data/information, and a second controller 
260 which controls overall operations of the upgrading appa 
ratus 200. 
The second connector 210 is connected to the first connec 

tor 110 to enable communication between the upgrading 
apparatus 200 and the display apparatus 100. The second 
connector 210 has a standard corresponding to the first con 
nector 110 to be connected to the first connector 110 and may 
be connected to at least one of a plurality of connection 
terminals (not shown) of the first connector 110. 

For example, the second connector 210 may be connected 
to an HDMI terminal (not shown) to allow transmission/ 
reception of image signals between the display apparatus 100 
and the upgrading apparatus 200, and may be connected to a 
USB terminal (not shown) to allow transmission/reception of 
data and power therebetween among the plurality of connec 
tion terminals of the first connector 110. However, this is an 
example and the connection method for the first and second 
connectors 110 and 210 is not limited thereto and may vary. 

With respect to at least a part of the first processes per 
formed by the first image processor 120 of the display appa 
ratus 100, the second image processor 220 may perform a 
second process corresponding to the first process. The first 
process and the second process are named to distinguish 
them, may include a single unit process or a plurality of unit 
processes. The second process is an improved process in 
functionality compared to the first process, and this is realized 
by improvement of hardware such as chipsets or improve 
ment of Software such as algorithm/execution codes/pro 
grams. 
The second image processor 220 performs a second pro 

cess instead of the first process according to a control of the 
first controller 160 or the second controller 260 when the 
display apparatus 100 is connected to the upgrading appara 
tus 200. Regarding the performance of the image processing 
operation, the second process which is an improved operation 
in functionality compared to the first process is performed on 
behalf of the first process. As a result, the image processing 
operation improves as a whole. This will be described in 
detail in the exemplary embodiment below. 
The second storage unit 250 stores therein unlimited data. 

The second storage unit 250 includes a non-volatile memory 
Such as a flash memory and a hard disc drive. The second 
storage unit 250 is accessed by the first controller 160 or the 
second controller 260, and data are read/recorded/amended/ 
deleted/updated by the first controller 160 or the second con 
troller 260. The first storage unit 150 may be also accessed by 
the second controller 260 as well as by the first controller 160 
depending on its embodiment type. 
The second controller 260 controls the connection opera 

tion between the display apparatus 100 and the upgrading 
apparatus 200 to perform the overall image processing opera 
tion. The second controller 260 and the first controller 160 
may include a CPU. If the second controller 260 may perform 
an improved function compared to the first controller 160, the 
second controller 260 may disable the first controller 160 and 
control the entire operations of the display system 1 by replac 
ing the first controller 160. Otherwise, the second controller 
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260 may together with the first controller 160 control the 
entire operations of the display system 1. 

Hereinafter, an exemplary embodiment of upgrading the 
display apparatus 100 by the upgrading apparatus 200 will be 
described with reference to FIG. 3. FIG. 3 is a flowchart 
showing a method of upgrading the image processing opera 
tion of the display apparatus 100 by the upgrading apparatus 
200 in the display system 1 according to the present exem 
plary embodiment. 
As shown therein, upon receiving a predetermined signal, 

e.g., a broadcasting signal from the image Supply source 300 
(411), the display apparatus 100 processes the signal accord 
ing to image processing operations 412, 413 and 414 in a 
preset sequence. Examples of the image processing opera 
tions 412,413 and 414 shown in FIG.3 include a part of those 
Summarizing the exemplary embodiment and do not repre 
sent all of the image processing operations performed by the 
display apparatus 200. 
The display apparatus 100 demultiplexes the received 

broadcasting signal by dividing the signal into an image sig 
nal, an audio signal and additional data (412). The display 
apparatus 100 processes the demultiplexed signal, e.g., 
decodes the image signal into a preset image format (413). 
The display apparatus 100 Scales the decoded image signal 
into a predetermined resolution to display an image on the 
display unit 130 (414), and displays an image based on the 
scaled image signal (415). 
Among a series of sequences, the upgrading apparatus 200 

performs a process 423 corresponding to the decoding pro 
cess (413) of the display apparatus 100. The decoding process 
423 performed by the upgrading apparatus 200 is the same in 
operation but improved in functionality compared to the 
decoding process (413) performed by the display apparatus 
100. Performing the decoding process (423) rather than the 
decoding process (413) may improve the image processing 
operation. 

For example, the decoding process (423) may process an 
image signal in a resolution which may not be processed by 
the decoding process (413), may process an image signal in a 
format which may not be processed by the decoding process 
(413) or may add additional effect to an image signal which 
may not be added by the decoding process (413). 

In the sequence of the image processing operation accord 
ing to the preset exemplary embodiment, following the 
demultiplexing operation (412), the decoding operation (423) 
of the upgrading apparatus 200 replaces the decoding opera 
tion (413) of the display apparatus 100 according to a control 
of the first controller 160 or the second controller 260. The 
Scaling operation (414) is performed following the decoding 
operation (423) of the upgrading apparatus 200. 

In the foregoing sequence, the display apparatus 100 and 
the upgrading apparatus 200 transmit and receive image sig 
nals and control signals therebetween, according to a control 
of the first controller 160 or the second controller 260. 

Unlike the case shown in FIG. 3 where part of the image 
processing operation is replaced, the second image processor 
220 of the upgrading apparatus 200 may replace the first 
image processor 120 of the display apparatus 100. This will 
be described with reference to FIG. 4. 

FIG. 4 is a block diagram showing a transmission process 
for an image signal received by the first connector 110 in the 
display System 1 according to the present exemplary embodi 
ment. 

As shown therein, if the upgrading apparatus 200 is not 
connected to the display apparatus 100, an image signal is 
received by the first connector 110 (431) and then transmitted 
to the first image processor 120 (432). The first image pro 
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8 
cessor 120 processes the image signal and outputs the pro 
cessed image signal to the display unit 130 (433). Then, the 
display unit 130 displays thereon an image based on the 
image signal processed by the first image processor 120. 

If the upgrading apparatus 200 is connected to the display 
apparatus 100, an image signal is received by the first con 
nector 110 (431), and then transmitted to the second image 
processor 220 (434) rather than to the first image processor 
120 (432). The second image processor 220 processes the 
image signal by replacing the first image processor 120, and 
the processed image signal is transmitted back to the display 
apparatus 100 (435). 
The image signal bypasses the first image processor 120 

and is transmitted to the display unit 130 (436), and the 
display unit 130 displays thereon the image signal processed 
by the second image processor 220. 
When the display apparatus 100 is connected to the 

upgrading apparatus 200, the second controller 260 may dis 
able the first controller 160 and control the first and second 
image processors 120 and 220. Otherwise, if an operating 
system which is stored in the second storage unit 250 is a 
version-up of the operating system stored in the first storage 
unit 150, the operating system of the first storage unit 150 
may be updated to the operating system of the second storage 
unit 250 and then driven, or the operating system of the 
second storage unit 250 may be driven instead of the operat 
ing system of the first storage unit 150. 

With the foregoing configuration, the upgrading apparatus 
200 according to the present exemplary embodiment may 
upgrade the display apparatus 100. 

In the configuration for upgrading the display apparatus 
100 by the upgrading apparatus 200, the case where a devel 
oper develops an application stored in the second storage unit 
530 may be considered. 
A developer of an application should develop the applica 

tion in consideration of a target device in which the applica 
tion is installed and executed. According to the present exem 
plary embodiment, the target device of the application is the 
upgrading apparatus 200. 
As hardware develops in line with the development of 

technology, hardware features of the upgrading apparatus 200 
depends on the use environment of the display apparatus 100. 
Thus, a developer should consider hardware features of the 
upgrading apparatus 200 in which the application is installed/ 
stored in developing the application. A developer should 
check/inspect whether the developed application is normally 
executed in the upgrading apparatus 200. 

In a conventional art, an operation environment of the 
application provided to a developer is software emulating 
environment where there is no target device. Such software 
emulating environment is a virtual operation environment in 
a computer (not shown), and a developer may inspect whether 
the application is executed at what level in the operation 
environment. 

Substantial hardware specification of the computer in 
which the software emulating environment is realized is dif 
ferent from the hardware specification of the upgrading appa 
ratus 200 in which the application is to be installed. If the 
operation of the application is inspected in the Software envi 
ronment where there is no target device providing the Sub 
stantial hardware environment does not guarantee that the 
application is normally executed in the upgrading apparatus 
2OO. 

However, to realize the substantial hardware emulating 
environment, each developer should take into consideration 
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the display apparatus 100 and the upgrading apparatus 200, 
adding burden to the developer in the development environ 
ment. 

To that end, according to the present exemplary embodi 
ment, a system for inspecting an application 3 with the fol 
lowing configuration is provided. The system for inspecting 
the application 3 will be described with reference to FIG. 5. 
FIG. 5 is a block diagram of the system for inspecting an 
application 3 according to the present exemplary embodi 
ment. 

The system for inspecting an application3 includes at least 
one electronic apparatus 500, a server 610 which is connected 
to the electronic apparatus 500 in a network for communica 
tion, and at least one emulating device 620 which is locally 
connected to the server 610. 

In FIG. 5, one electronic apparatus 500 and one emulating 
device 620 are connected to the server 610, respectively, but 
not limited thereto. Alternatively, a plurality of electronic 
apparatuses 500 and a plurality of emulating devices 620 may 
be connected to the server 610. 

The electronic apparatus 500 includes a computer for a 
developer to develop an application, and provides the envi 
ronment for a developer to develop an application. The elec 
tronic apparatus 500 includes a display unit 510 which dis 
plays an image thereon, a communication unit 520 which 
communicates with the server 610, a storage unit 530 which 
stores therein data including an application, and a controller 
540 which controls overall elements of the electronic appa 
ratus 500. The electronic apparatus 500 further includes vari 
ous input interfaces (not shown) such as a keyboard (not 
shown), and a mouse (not shown). 
The emulating device 620 includes hardware specification 

corresponding to the upgrading apparatus 200 (refer to FIG. 
2). The emulating device 620 includes hardware elements 
corresponding to overall elements of the upgrading apparatus 
200, i.e., the second connector 210, the second image proces 
sor 220, the second storage unit 250 and the second controller 
260. Thus, the emulating device 620 provides hardware envi 
ronment which is the same as or similar to the upgrading 
apparatus 200. 
The emulating device 620 is not limited in shape, and 

includes a dongle as an example, and is connected to the 
server 610 according to a local connection protocol Such as 
USB. 

If there is a plurality of emulating devices 620, each emu 
lating device 620 may include different hardware specifica 
tions. That is, each emulating device 620 provides a different 
hardware environment. For example, each emulating device 
620 has different internal components such as chipsets, cir 
cuits and memories, and may be classified as hardware by 
version. 
The emulating device 620 is locally connected to the server 

610, which communicates with the electronic apparatus 500 
as a client through a network. In response to the request of the 
electronic apparatus 500 connected through the network, the 
server 610 relays communication between the electronic 
apparatus 500 and the emulating device 620. 

In Such a structure, according to the present exemplary 
embodiment, the controller 540 of the electronic apparatus 
500 is connected to the server 610 and transmits to the emu 
lating device 620 a predetermined application stored in the 
storage unit 530. The emulating device 620 processes and 
executes the received application, and transmits to the elec 
tronic apparatus 500 image information/image data corre 
sponding to an execution image of the application. The con 
troller 540 processes the image information supplied by the 
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10 
emulating device 620 and displays on the display unit 510 the 
execution image of the application executed by the emulating 
device 620. 

Then, a developer may execute an application, which is to 
be inspected, in the emulating device 620 as a target device 
having desired hardware specifications, and confirm in the 
electronic apparatus 500 the execution image of the applica 
tion executed in the emulating device 620. A developer may 
efficiently inspect the operation of the application in the hard 
ware environment corresponding to the target device without 
purchasing additional equipment. 

Hereinafter, an inspection method for an application 
executed in the system for inspecting an application 3 will be 
described with reference to FIG. 6. FIG. 6 illustrates a signal 
transmission and reception between the electronic apparatus 
500, the server 610 and the emulating device 620. 

Basically, the electronic apparatus 500 is connected to the 
server 610 through a network, and the plurality of emulating 
devices 620 are locally connected to the server 610. 
As shown therein, the electronic apparatus 500 is con 

nected to the server 610 and requests the server 610 to connect 
to the emulating devices 620 (710). 

In response to the request from the electronic apparatus 
500, the server 610 transmits to the electronic apparatus 500 
user interface (UI) image information including a list of the 
emulating devices 620 connected to the server 610 (720). 
The electronic apparatus 500 displays a UI image 810 

(refer to FIG. 7) which is provided to select one of the plu 
rality of emulating devices 620 connected to the server 610, 
according to UI image information from the server 610 (730). 
The UI image 810 includes overall information of each emu 
lating device 620, e.g., serial number, version number, a 
launching date for the corresponding upgrading apparatus 
200 or a date of development of the emulating device 620, 
hardware specifications of the emulating device 620 and rel 
evant information. 
The electronic apparatus 500 selects one emulating device 

620 corresponding to the target device of the application 
through the UI image 810 (740). The server 610 is connected 
to the electronic apparatus 500 for communication with 
respect to the emulating device 620 selected by the electronic 
apparatus 500 and forms a communication route for interac 
tive communication between the emulating device 620 and 
the electronic apparatus 500 (750). 
The electronic apparatus 500 transmits to the connected 

emulating device 620 the stored application which is to be 
inspected (760). 
The emulating device 620 includes hardware correspond 

ing to the target device, and thus may independently process 
and execute the application. The emulating device 620 pro 
cesses and executes the application Supplied by the electronic 
apparatus 500 (770). The emulating device 620 may receive a 
users input from the electronic apparatus 500 to execute the 
application. 

While executing the application, the emulating device 620 
transmits to the electronic apparatus 500 data regarding the 
execution image of the application (780). 
The electronic apparatus 500 displays the execution image 

of the application executed by the emulating device 620 based 
on the image data supplied by the emulating device 620 (790). 
That is, the execution image of the application displayed in 
the electronic apparatus 500 is an image of the application 
executed by the emulating device 620 rather than the elec 
tronic apparatus 500. 
A developer may inspect whether the application is nor 

mally executed in the target device, through the execution 
image displayed in the electronic apparatus 500. 
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Although a few exemplary embodiments have been shown 
and described, it will be appreciated by those skilled in the art 
that changes may be made in these exemplary embodiments 
without departing from the principles and spirit of the inven 
tive concept, the range of which is defined in the appended 
claims and their equivalents. 
What is claimed is: 
1. An electronic apparatus comprising: 
a display; 
a communicator configured to communicate with a server 

to which a plurality of emulating devices are connect 
able, through a network; 

a storage configured to store therein a defined application; 
and 

a controller configured to control the communicator to 
transmit a command, to the server for requesting con 
nection to one of the plurality of emulating devices, in 
response to transmitting the command, receive informa 
tion fora user interface (UI) from the server, the UIbeing 
provided for a user to select one of the plurality of 
emulating devices, transmit the defined application 
stored in the storage to an emulating device selected 
through the UI via the server, receive an execution image 
of the defined application from the selected emulating 
device via the server, and display the execution image on 
the display, 

wherein the execution image is based on the defined appli 
cation processed and executed by the emulating device. 

2. The electronic apparatus according to claim 1, wherein 
at least one of the emulating devices comprises hardware 
specifications of an upgrading apparatus connected to a dis 
play apparatus to upgrade preset image processing operation 
of the display apparatus. 

3. The electronic apparatus according to claim 1, wherein 
the plurality of emulating devices are connected to the server, 
and at least a portion of the plurality of emulating devices 
comprises different hardware specifications from a remaining 
portion of the plurality of emulating devices. 

4. The electronic apparatus according to claim 1, wherein 
the emulating device comprises a dongle to be connected to 
the server. 

5. The electronic apparatus according to claim 1, wherein 
the information for a user interface(UI) received from the 
server is a list of the plurality of emulating devices connected 
to the server. 

6. A control method of an electronic apparatus comprising: 
requesting a server to connect to a plurality of emulating 

devices through a network: 
receiving information for a user interface (UI) image from 

the server in response to the requesting: 
displaying the UI provided for a user to select one of the 

emulating devices; 
transmitting a defined application stored in the storage to 

an emulating device selected through the UI via the 
server; and 
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12 
receiving an execution image of the defined application 

from the selected emulating device via the server and 
displaying the execution image on the displaying, 
wherein the execution image is based on the defined 

application processed and executed by the emulating 
device. 

7. The control method according to claim 6, wherein at 
least one of the emulating devices comprises hardware speci 
fications of an upgrading apparatus connected to a display 
apparatus to upgrade preset image processing operation of the 
display apparatus. 

8. The control method according to claim 6, wherein the 
plurality of emulating devices are connected to the server, and 
at least a portion of the plurality of emulating devices com 
prises different hardware specifications from a remaining 
portion of the plurality of emulating devices. 

9. The control method according to claim 6, wherein the at 
least one emulating device comprises a dongle to be con 
nected to the server. 

10. The control method according to claim 6, wherein the 
information for a user interface(UI) received from the server 
is a list of the plurality of emulating devices connected to the 
SerWer. 

11. A system for inspecting an application comprising: 
at least one client; 
a server configured to communicate with the a plurality of 

clients through a network; and 
a plurality of emulating devices configured to connect to 

the server, 
wherein the plurality of clients requests connection to one 

of the plurality of emulating devices, receives informa 
tion for a user interface (UI) from the server, the UIbeing 
provided for a user to select one of the plurality of 
emulating devices, transmits a defined application 
stored in the storage to an emulating device selected 
through the UI via the server, and receives an execution 
image of the defined application from the selected emu 
lating device via the server to display, 

wherein the execution image is based on the defined appli 
cation processed and executed by the emulating device. 

12. The system according to claim 11, wherein at least one 
of the emulating devices comprises hardware specifications 
of an upgrading apparatus connected to a display apparatus to 
upgrade preset image processing operation of the display 
apparatus. 

13. The system according to claim 11, wherein the plurality 
of emulating devices are connected to the server, and at least 
a portion of the plurality of emulating devices comprises 
different hardware specifications from a remaining portion of 
the plurality of emulating devices. 

14. The system according to claim 11, wherein the infor 
mation for a user interface(UI) received from the server is a 
list of the plurality of emulating devices connected to the 
SeVer. 


