[ DESCRI PTION] [Invention Title] METHOD AND SYSTEM FOR VI SUALI ZI NG AN
ADAPTI VE SCREEN ACCORDI NG TO A TERM NAL 5 [ Techni cal Field] The present
invention relates to a nethod and system for providing a presentation
virtualization service to various termnals requesting the correspondi ng
service and, 10 nore particularly, to a method and system for device-
adaptive presentation virtualization, in which when a user term nal
transmts a systemprofile to a cloud device, the cloud device generates a
list of candidate presentation

[DESCRIPTION]
[Tnvention Title]
METHOD AND SYSTEM FOR VISUALIZING AN ADAPTIVE SCREEN

ACCORDING TO A TERMINAL

[Technical Field]

The present invention relates to a method and system
for providing a presentation virtualization service to
various terminals requesting the corresponding service and,

10 more particularly, to a method and system for device-
adaptive presentation virtualization, in which when a user
terminal transmits a system profile to a cloud device, the
cloud device generates a 1list of candidate presentation
virtualization technologies, which can be processed by the

15 terminal, from the system profile transmitted from the
terminal, determines a device load and the possibility of
processing for each technology, and determines, through a
presentation virtualization technology determination unit,
an optimal presentation virtualization technology candidate

200 on the basis of the system profile of the terminal and
available resources of the cloud device based on whether a
web service is available, whether Remote Desktop Protocol
(RDP) /Virtual Network Computing (VNC) 1is available, and
whether wvideo streaming is available, thus expanding the

25 number of users and the types of terminals which can be



virtualization technol ogi es, which can be processed by the 15 term nal,
fromthe systemprofile transmtted fromthe termnal, determ nes a device
| oad and the possibility of processing for each technol ogy, and determ nes,
through a presentation virtualization technology determi nation unit, an
optimal presentation virtualization technol ogy candi date 20 on the basis of
the systemprofile of the term nal and avail able resources of the cloud
devi ce based on whether a web service is avail abl e, whether Renpte Desktop
Protocol (RDP)/Virtual Network Conputing (VNC) is avail able, and whet her
video streaming is avail able, thus expanding the 25 nunber of users and the

types of ferals (i GaTRE.

[Background Art]

As cloud-based services have recently been emerged, a
5 technology which allows a service or application to be
driven by a cloud device and the results to be received by a
terminal is required. In particular, a presentation
virtualization technology which allows only service screen
and audio are driven by the terminal is required as a key

10  technology.

Virtual network computing (VNC) technology developed by

AT&T and remote desktop protocol (RDP)-based remote desktop
~service developed by Microsoft are the most typical
technologies. These technologies are based on compression

15 and transmission of changed screen area.

As another presentation virtualization technology, a
compression method which wutilizes a video compression
technology 1is proposed. This method 1is wused as a
presentation virtualization technology for a cloud-based

20 game service.

Lastly, a web-based technology 1is used as a client
technology of a virtualization server including presentation
virtualization. According to the web-based presentation
virtualization, when the result of an application or service

25 driven by a server is provided to a terminal in the form of



processed by the server. [Background Art] As cl oud-based services have
recently been energed, a 5 technol ogy which allows a service or application
to be driven by a cloud device and the results to be received by a term nal
is required. In particular, a presentation virtualization technol ogy which
allows only service screen and audio are driven by the termnal is required
as a key 10 technol ogy. Virtual network conputing (VNC) technol ogy
devel oped by AT&T and renote desktop protocol (RDP)-based renpte desktop
servi ce devel oped by Mcrosoft are the nost typical technol ogies. These
technologies are based on conpression 15 and transm ssion of changed screen

area. o A8 ,\t‘ﬁtl{heﬁr@%ﬁﬁﬁéi LorYd Jﬁe%' LRALON 1 &€ Jﬁé’&%fh & web
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for a cloud-based 20 gane servi ce. Lastly, a web-based technology is

used as avieldigntusieer rohegy tefchaclbgtualhndbiras seekeasi ATMUdbNgetc.
presentation virtualization. According to the web-based presentation
virtual i Zatdmge,.- when the result of an application or service 25 driven by a

server is provided to a termnpal in _the form of
However, the web-based presentation virtualization may

have limitations in the presentation virtualization function
according to whether the terminal can support all functions
of a web browser. At present, the web browser supporting
all functions including flash, video, etc. can be driven by
10 'a terminal having a high-performance CPU. An RDP or VNC-
based 1image compression-based presentation virtualization
technology can operate in a terminal having a relatively
low-performance CPU but is difficult to eperate in a low-
performance set top box, cellular phone, etc., which is
15 problematic.

Meanwhile, while video compression-based presentation
virtualization requires the terminal to have the highest
computational complexity, most video encodings are processed
by the terminal in a hardware manner, and thus the wvideo

20 compression-based presentation virtualization can operate
even in a set top box, cellular phone, etc. with a low CPU
performance at present. However, the video compression
technology-based presentation virtualization requires the
server to have a high computational complexity for the video

25 compression and the cost of service increases, which 1is



a web page, the term nal consunes the service through a web service, and

t he web-based presentation virtualization is widely used as new t echnol ogy
standards such as HTM. 5, etc. energe. 5However, the web-based presentation
virtualization may have l[imtations in the presentation virtualization
function according to whether the term nal can support all functions of a
web browser. At present, the web browser supporting all functions including
flash, video, etc. can be driven by 10 a term nal having a hi gh-perfornance
CPU. An RDP or VNCbased i nage conpression-based presentation virtualization
technol ogy can operate in a termnal having a relatively | ow performance
CPU but iﬁ%éggé{éﬁﬂé to operate in a | ow perfornmance set top box, cellular
phone, et<T., Ichi's 15 problenmatic. Meanwhi | e, while video
conpr essi on-based presentation virtualization requires the termnal to have
t he hi ghest conmputational conplexity, nost video encodings are processed by
t he term fdalischoauhal dware manner, and thus the video 20 conpression-based
presentation virtualization can operate even in a set top box, cellular
phone, et dTeghnhcall Bywolchtnber f or mance at present. However, the video

conpressi on technol ogy- based presentation virtuyalization requires the
serveP to havePSCATFhMEbKpUttAS oREFSBRpLENPRy1PEr B3 PREB0 B3 oifr essi on

and the cost, of RErVLGE d NEILASeSy LG &, PLAR! SR (8 LD SGt OstLel]
present invention 1is to provide a method and system for
device-adaptive presentation virtualization, in which when a
user terminal transmits a system profile to a server, the
10 server generates a list of candidate presentation
virtualization technologies, which can be processed by the
terminal, from the system profile transmitted from the
terminal, determines a device load and the possibility of
processing for each technology, and determines, through a
15 presentation,'virtualizétionA technology determination unit,
an optimal presentation virtualization technology candidate
on the basis of the system profile of the terminal and
available resources of the server based on whether a web
service 1is available, whether Remote Desktop Protocol
20 (RDP) /Virtual ©Network Computing (VNC) is available, and
whether video streaming 1is available, thus expanding the
number of users and the types of terminals which can be

processed by the server.

25 [Technical Solution]



[ Techni cal Problenm 5Accordingly, the present invention has been nade to
sol ve the above-descri bed problens, and an object of the present invention
is to provide a nethod and system for device-adaptive presentation
virtualization, in which when a user termnal transmts a systemprofile to
a server, the 10 server generates a |list of candidate presentation
virtualization technol ogies, which can be processed by the termnal, from
the systemprofile transmtted fromthe terminal, determ nes a device |oad
and the possibility of processing for each technol ogy, and determn nes,

t hrough a 15 presentation virtualization technol ogy determ nation unit, an
opti mal presen Lon. virtual L zat echnol Ldat e asis of

t he systen1pro%%%g%%ﬁ%hgyke%ﬁiﬁ% éﬁﬁ ggaﬂﬁ%%lgggg%ggr€£@%§J$¥£ gérver
based on yhethrr anwebagstyi cis-ravai kabke, yhethes, Rt @ Daskt ep-
Protocol 20 (RDP)/Virtual Network Conputing (VNC) is avail able, and

whet her \ddiger iste eareBgntstavai [alhtte;a tinis iexpandsbgmt heompuilxemaaf wsers
and the types of term nals which can be processed by the server.

25[ Techniwsdr Sekegnioa]l which tAeeeiditsg spshemagpaciilef théopmesenn
invention to achi eve the above objects, there is provided a device-adaptive
pr esent atfEWPVAF Al iZ% | AFTHpemcConpli sPngveR uSEPYEEENi ndl WAPEA
transmts_ systemprofile information 5 c rising the .perfar ce of a web
br owser, Sat video tlpel %%ﬁé:kpl g%gkko?mc&i‘n%n,a‘f%le aa?vlai %aybi ﬂf{?ﬂg?o%&mt e
Deskt op Rsatace) (FRRRJ T t ugkpNelwork,; Lol £ 0gr k VNEImEhE ERE . qvRel wor k
status, a resolution, and a request service to a cloud device through a
conmmuni catliigghtet wor ket@oard Eeseu¥yps & preseEniwitdron \dWnd ual | zatuestservi ce
based on the systemprofile information fromthe cloud device; and the

cl oud devewriws chogenerlateds devise chroagdi dat eopnesemaiatdémnnetwork
virtualization technol ogi es, which can be processed by the termnal, from
the dY¥st &RPrefFee’aS F nPEPHaR TR o7 anshtee btZ3F bR t FRTVise® Pefffnan

bossi bi | 105 oFVBF 6o CErag For S Behol bay. ChEt eriibecs Bresertdt i on
virtual i zad on.jteehnology-based A tHagdaviee Load;and the paggihibity of
processi ng for each technol ogy,
presentation virtualization technologies, which can be
processed by the terminal, from the system ©profile

15 information transmitted from the user terminal through the
communication network, determines a device load and the
possibility of processing for each technology, determines a
presentation virtualization technology based on the device
load and the possibility of processing for each technology,

20 and provides a presentation virtualization service to the
user terminal through the determined presentation
virtualization technology.

According to another aspect of the present invention to

achieve the above objects, there is provided a cloud device

25 comprising: a communication unit which communicates with a



20 and provides a presentation virtualization service to the user term nal

t hrough the determ ned presentation virtualization technology. According to
anot her aspect of the present invention to achieve the above objects, there
is provided a cloud device 25 conprising: a conmmunication unit which
comuni cates with a user termnal through a conmuni cation network; a
profile analysis unit which, when receiving systemprofile information from
the user termnal, generates a list of candidate presentation
virtualization technol ogi es, which 5 can be processed by the user termnal,
fromthe systemprofile infoLmation; a device capacity analysis unit which
det er m neg, 4. dexi fignlpadand, dihe.PossiRldidat Ofn PROCESSLNO  Ob:B3ghe
technol ogy of the Tist of candi date presentation virtualization

t echnol ogi@siy i Pres@ntat i @i vt ualHezat i QBCéQvlﬁ?hn@j&:\éndet FEicRaki on
unit which dete mnes a final presentation virtualization technol ogy based
on t he dewifterdaaibrandrbhe fHossisiel t yeohipa becessnegafters each tsechndl ogy of
the list of candidate presentation virtualization technol ogies; and a
control wAndigiteh, paissenths iphnayi1bupt bsehien i redinalggiicsat | which
technoloqéggs determ ned based op the systemprofile_infornation received

from the r??erﬂ?ﬂ‘é‘??s% o) yde§h§ prE nt%rfr‘&ﬁla\}i'.rtﬁlé?m.zdi epnsé’éitﬁ“ce to
the user c}%ﬁfﬂ‘l@al 'II;P&?IHQPLL%IP;G Li @glvigre_escearg sl a\lll#a(]} {d Z@ﬁi?”w&%@ﬁnm ogy.
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are avail able, respectively, and regi ster an available function in the |ist
of candi dgde paesentahnenogiyr tafl tzat ilastt echnobngdi @ste 2ptheeprafiiba
anal ysis unit nmay register the video

virtualization technologies; a presentation virtualization

10 technology determination wunit which determines a final
presentation virtualization technology based on the device
load and the possibility of processing for each technology
of the 1list of candidate ©presentation virtualization
technologies; and a control unit which, when the final

15 presentation virtualization technology is determined based
on the system profile information received from the user
terminal, provides a presentation virtualization service to
the user terminal through the final presentation
virtualization technology.

20 The profile analysis unit may determine whether full
browsing, Remote Desktop Protocol (RDP)/Viftual Network
Computing (VNC) , and video streaming are available,
respectively, and register an available function in the list

of candidate presentation virtualization technologies.

25 The profile analysis unit may register the video



stream ngi nt hel i st of candi dat epresentation virtualization technologies if
the user termnal supports at |east one codec and stream ng protocol for
audi o and video and if an average transfer rate of the network is greater 5
than a predeterm ned bitrate based on a resolution of the user term nal and
an avail abl e vi deo/audi o codec. Thepresentationvirtualizationtechnol ogy
determ nation unit nay determ ne, based on the device |oad and the
possibility of processing for each technology of the o |list of candidate
presentation virtualization technol ogies, that the presentation
virtualization technol ogy can be provided through a web service if the web

service st aulilRpl e, fdet efyd ne phet herthe presentali onp\éegéﬂ%kzsﬁi on

t echnol ogy can be processed through the RDP/VNC If the web 15 service is
unavai | abliest gatie/avine tte Pnecess ckhe fprasenkati earmi hbUakiugpbkes at
technol ogy trough the video streaming if it is inpossible to process the
pr esent atiamstvionaiatddati endt ethreinogy thmodeghl 1t He rRBRIAINC, amddvddeer m ne
to process the presentation virtualization technology 20 through the

RDP/ VNC id14 hef vRBedVerrgani tignsf amaiati ¢ abf e thge R wodPU s poadter

5 than a predetermined bitrate based on a resolution of the
user terminal and an available video/audio codec.

The presentation virtualization technology
determination unit may determine, based on the device load
and the possibility of processing for each technology of the

10 list of candidate presentation virtualization technologies,
that the presentation virtualization technology can be
provided through a web service 1if the web service is
available, determine whether the presentation virtualization
technology can be processed through the RDP/VNC if the web

15 service is unavailable, determine to process the
presentation virtualization technology trough the video
streaming if it is impossible to process the presentation
virtualization technology throﬁgh the RDP/VNC, and determine
to process the presentation virtualization technology

20 through the RDP/VNC if the video streaming is unavailable
due to a CPU’s load.

The device capacity analysis unit may determine, based
on the system profile information, that a request service
can be provided through a web browser if the request service

25 can be supported through a web service and if the user



The device capacity analysis unit may determ ne, based on the system
profile information, that a request service can be provided through a web
browser if the request service 25 can be supported through a web service
and if the user termnal can support full browsing, determ ne that the
request service cannot be processed through the RDP/VNC if a video is
included in the request service, determ ne that the request service cannot
be processed through the RDP/VNC if 5 the average transfer rate of the
network is | ower than a predeterm ned data transfer rate required by the
RDP/ VNC for each predeterm ned termnal resolution, and determ ne an

i ncr easi U J-0ad. i f ve is cr i de codipng in
t he caser%ﬁtf)lfl#leallvi g:éag st%pg)g%?%g Eliglfhgélg%ﬁ?%qs’ u%ﬁ%%ﬁ\ﬁper 0\%%2 tﬂ}qu
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it is determned that the final presentation virtualization technol ogy can
be provi deidddricughd usdal ser wihee, repruesitdectrive cpr, eslentatian vhatuahezati on
service through the RDP/VNC

request service cannot be processed through the RDP/VNC if

5 the average transfer rate of the network is lower than a
predetermined data transfer rate required by the RDP/VNC for
each predetermined terminal resolution, and determine an
increasing CPU load if the server displays a screen by video
encoding in the case of the video streaming.

10 The control unit may provide the presentation
virtualization service to the user terminal through a web if
it is determined that the final presentation virtualization
technology can be provided through a web service, provide
the presentation virtualization service through the RDP/VNC

15 1f the user terminal supports the RDP/VNC and if it is
determined that the final ©presentation virtualization
technology can be supported by the RDP/VNC, and provide the
presentation virtualization service through the video
streaming if it is determined that the final presentation

20 virtualization technology can be provided through the video
streaming and if the CPU load is less than a critical value.

According to still another aspect of the present
invention to achieve the above objects, there is provided a

user terminal comprising: a communication unit which

25 communicates with a cloud device; a profile management unit



15 if the user termnal supports the RDP/VNC and if it is determ ned that
the final presentation virtualization technol ogy can be supported by the
RDP/ VNC, and provide the presentation virtualization service through the
video streaming if it is determned that the final presentation 20
virtualization technol ogy can be provided through the video stream ng and
if the CPUload is less than a critical value. According to still another
aspect of the present invention to achieve the above objects, there is
provi ded a user term nal conprising: a comrunication unit which 25
comuni cates with a cloud device; a profile managenent unit

which manages system profile information to be transmitted
to the cloud device; a control unit which transmits the
system profile information to the cloud device, receives
data related to a presentation virtualization service
5 through a final presentation virtualization technology
determined based on the system profile information from the
cloud device, and outputs the received data; and an output
unit which outputs the data related to the presentation
virtualization service, received from the cloud device, on a
10 screen or as sound.

The system profile information may comprise the
performance of a web browser, a video streaming playback
function, the availability of Remote Desktop Protocol
(RDP) /Virtual Network Computing (VNC) client, a network

15 status, resolution information, and a request service.

The performance of the web browser may be determined
based on the availability of full browsing, which indicates
whether a web page on the Internet can be displayed without
problem, the availability of RDP/VNC <client may Dbe

20 determined based on whether the RDP/VNC client can operate,
the video streaming playback function may comprise a codec
list and a streaming protocol which are installed in the
terminal, the network status may comprise the type of
network and an average transfer rate, and the request

25 service may comprise a service or application requested by a



whi ch manages systemprofile information to be transmitted to the cloud
device; a control unit which transmts the systemprofile information to
the cloud device, receives data related to a presentation virtualization
service 5 through a final presentation virtualization technol ogy determ ned
based on the systemprofile information fromthe cloud device, and outputs
the received data; and an output unit which outputs the data related to the
presentation virtualization service, received fromthe cloud device, on a
10 screen or as sound. The system profile information may conprise
the performance of a web browser, a video stream ng playback function, the
availaMIdg%%cﬁ Renot e Desktop Protocol (RDP)/Virtual Network Conputing
(VNO) client,” a network 15 status, resolution information, and a request
service. adberpald ardmnge phrhhe Webebr avserndiyr Lo detigrahprednbased
on the availability of” full” browsing, which indicates whether a web page on
t he | ntermetachnede dhsplayed voiwitds,proidsm isherawdideabid | tgvoteRDP/ VNC
client may be 20 determ ned based on whether the RDP/VNC client can
oper at e, adebiivie @ rstiseedritigrpivaylbaek ikandthonetrhpdc onplesenaedobgcal i st
and a stream ng protocol which are installed in the termnal, the network
statu$ mEYISHprilde tHEL Y pe of USRE wob RTBHP-hn 28%@r age FraHef efeVAFE, and

t he request 25 .service npr.ise service or_appl.ication_r ueited by a

may c
user. . Comghigage il ratnig: ThESHEr 6 CORBCpr Sebheti RYGACTBN to
achi eve tihe aboue, b eCliyr 1181 ISPy ovi dede; demige- agdapt e prgsent ation
virtualization nmethod I npl enented by a 5 systemin which a user term na

and a cl cudrdernice cergiaincat prvfihe eacin edhert 1dH oughmp ra@mmani caheon

network, the method conprising: (a) transmtting, at the user termnal,
syst em prafiflermiarfar rafi en eehphirswsgrt, hea peridecnesicecafieg webagbewser, a
vi deo stream ng pl ayback
10 function, "the availability of Remote Desktop Protocol
(RDP) /Virtual Network Computing (VNC) client, a network
status, a resolution, and a request service to the cloud
device; (b) generating, at the cloud device, a 1list of
candidate presentation virtualization technologies, which
15 can be processed by the terminal, from the system profile
information; (c) determining, at the cloud device, a device
load and the possibility of processing for each technology
of the 1list of <candidate ©presentation virtualization
technologies; (d) determining, at the cloud device, a
20 presentation virtualization technology based on the device
load and the possibility of processing for each technology;
and (e) providing, at the cloud device, a presentation
virtualization service to the user terminal through the

determined presentation virtualization technology.

25 According to still yet another aspect of the present

10



10 function, the availability of Renpte Desktop Protocol (RDP)/Virtual

Net wor k Computing (VNC) client, a network status, a resolution, and a
request service to the cloud device; (b) generating, at the cloud device, a
list of candidate presentation virtualization technol ogies, which 15 can be
processed by the termnal, fromthe systemprofile information; (c)

determ ning, at the cloud device, a device |oad and the possibility of
processing for each technol ogy of the |ist of candi date presentation
virtualization technologies; (d) determining, at the cloud device, a 20
presentation virtualization technol ogy based on the device |oad and the
possi bi | Ity of: ;Brogessig far gach,fechnol payis and L&) proyidingeqal the

cl oud device, & presentation virtua | Zat i oh $er'vi ce to e user Teimnal
through tfe, IJERedPr esentald an vidd ual i zati o { 2chngl ogy. n2eAsgor di ng
to still yet another aspect of the present invention to achieve the above
obj ect's, infyEregndnscpr @y dedlaudeiietecadaptche cpmagantateonwytht dahsaat i on
met hod i npl enmented by a cloud device which comunicates with a user

t erm nal tduough a Tonmgi cagi ocometnwocktithe metthiod ks corpe i sinaghoda)
receiving systemprofile information fromthe user termnal; (b) generating
a |isf ofc¥Hidisda% pfekedCECLTANGI riXBIFY aProfit8c il IdiadsiChfEfMcan be
processeqﬁgy t he terrrinala tron1Lhe system profile.infor tiona.éc%
determi nity a F&vi c&SrBa8%4nd tRE 1T PotiHidi 8 df SproCéssFREFBF *8ach
technol ogg&é%feﬁ«%ecil St ofrGandidatiePraseipiiRn od, rtualigation,  pe
technol ogies; (d) determning a presentation virtualization technol ogy
based on gheddewce bpadraad thernpassi bi | Fymof tprocesyd twn f opreaghe
technol ogy of the list of candidate presentation 15 virtualization

t echnol ogiresyrmarid ofig) ptovi dorgeampnésent &t | odevice ualliczat | comder thee to
the user term nal through the determ ned presentation virtualization

t echid8l ogdPssStdd {y) afapreseseiiss dereearinite§hwRéPHEEr of uthe281BEo®$i ng,
Renot e Deskt op, Protocol (RDP)/Virtual Network Conputin VNO) , . an i deo
streani ng RE | ST iv%+§?u%i&F?Eiﬁ%teg?ﬁﬁgﬂﬁo%ﬁ%$1abﬁgy
function dndha lisf of gandidateopreaentanion ik ualizabi o5 t 85eg! ogi es.

Step (b) nmay conpri’se registering e Vi stream ng
on the device load and the possibility of processing for
each technology of the 1list of candidate presentation

15 virtualization technologies; and (e) providing a

presentation virtualization service to the wuser terminal

through the determined presentation virtualization
technology.
Step (b) may comprise determining whether full

20 browsing, Remote Desktop Protocol (RDP)/Virtual Network
Computing (VNC) , and video streaming are available,
respectively, and registering an available function in the
list of candidate presentation virtualization technologies.

Step (b) may comprise registering the video streaming

25 in the 1list of candidate presentation virtualization

11



25 in the list of candidate presentation virtualization technologies if
the user termnal supports at |east one codec and stream ng protocol for
audi o and video and if an average transfer rate of the network is greater
than a predeterm ned bitrate based on a resolution of the user 5 term nal
and an avail abl e vi deo/ audi o codec. Step (d) may conprise
determ ni ng, based on the device |load and the possibility of processing for
each technol ogy of the |ist of candidate presentation virtualization
technol ogi es, that the presentation virtualization 10 technol ogy can be
provi ded through a web service if the web service is avail able, determ ning

whether the RISSEIA | 0f viid ualization.teehnglagy can be magassedct hr ough

the RDP/ VI _ web service I's unaval ermning to process the
present atdéie Vi fhdakt Zakh ORg t 8eBROLSTY rbroughi 85 dre widdep stdeamgg if it
is inpossible to process the presentation virtualization technol ogy through
t he RDP/ \WNGrayw debesffieni ngat® pfocess trihetyirrdsenkat godaver t udldarzaki on
technol ogy through the RDP/VNC if the video stream ng is unavailable due to
a CPU s |mebetzgsiisled chirngpteommdist get er nmingiseguthagsedodn e gpstem
profile information, that a request service can be provided through a web
browsériVGWWk??%dﬂﬁ%ﬁnbé?VFéé% &n VB8 pHELPed°BRFough a web service and

if the user tegpipal ;¢ap suppaLt Lyl LRLOWSL DY, dBLELET BLNYRENAL L RE
request service
load and the possibility of processing for each technology
of the 1list of candidate presentation virtualization
technologies, that the presentation virtualization

10 technology can be provided through a web service if the web
service 1s available, determining whether the presentation
virtualization technology can be processed fhrough the
RDP/VNC if the web service is unavailable, determining to
process the presentation virtualization technology trough

15 the video streaming 1if it 1is 1impossible to process the
presentation virtualization technology through the RDP/VNC,
and determining to process the presentation virtualization
technology through the RDP/VNC if the video streaming is
unavailable due to a CPU’'s load.

20 Step (c) may comprise determining, based on the system
profile information, that a request service can be provided
through a web browser if the request service can be
supported through a web service and if the user terminal can
support full browsing, determining that the request service

25 cannot be processed through the RDP/VNC if a video is

12



25 cannot be processed through the RDP/VNC if a video is included in the
request service, determning that the request service cannot be processed
through the RDP/VNC if the average transfer rate of the network is | ower
than a predeterm ned data transfer rate required by the RDP/VNC for 5 each
predeterm ned term nal resolution, and determ ning an increasing CPU | oad
if the server displays a screen by video encoding in the case of the video
st reani ng. Step (e) nmay conprise providing the presentation
virtualization service to the user termnal through a web if lo it is
determned that the final presentation virtualization technol ogy can be

provi ded it QH%Q%a' b rvi ovi_di he atjon yjrtualjzation
service tI?%Ug héwg Ncriﬁufﬁé ug%%@ g%ﬁingF%égggﬁéﬁg t%gngP C and
ifoit is deperdd nedhdhad thendi ngk presestabi ehrwubhualHz akhewN® if _
technol ogy can be supported by the / VNC, and providing the presentation
vi rtual | zdtd oaveesys cerbhesduegh fdte vofleahst mestwark | £si tlowerdetrerrm aed t hat
the final presentation virtualization technology can be provided through

t he vi dedPmded@nmigeghdate thensPerl sadei sehessedhhl dher ROPEENCvapPue. 20
According tqQ a further aspect of the present invention to achi eve the above
obj ect’s, eF*r’?g‘r PTAPr A at8evite! a&&ﬁ?ﬁ%lBPeséﬁkdat‘?‘%%eWWUéﬂ i 28tion

Gevi o6, t ISIG B o eI oar, dif HECwaPE oErd SEERGA HoRpPrErng varHs

a conprrsing:

transm t td P EYRt 6N LS idagel BiFORPR L9RL0sEPEaRE QY device;  (b)

receiving data related to a presentation virtualization service through a
final presentatten viejuahbzat conptesbnopegyidehgr mched basedneattiba system
profile information fromthe cloud device; and (c) outputting the 5 data

rel ated twinthelgrzeddmnatsieow ivier tealthzatisem $erwivel through a web if

10 it is determined that the final presentation virtualization
technology can be provided through a web service, providing
the presentation virtualization service through the RDP/VNC
if the wuser terminal supports the RDP/VNC and if it 1is
determined that the final presentation virtualization

15 technology can be supported by the RDP/VNC, and providing
the presentation virtualization service through the wvideo
streaming if it is determined that the final presentation
virtualization technology can be provided through the video
streaming and if the CPU load is less than a critical value.

20 According to a further aspect of the present invention
to achieve the above objects, there is provided a device-
adaptive presentation virtualization method implemented by a
user terminal which communicates with a cloud device through
a communication network, the method comprising: (a)

25 transmitting system profile information to the cloud device;

13



received fromthe cloud device, on a screen or as sound. The system
profile informati on may conprise the perfornmance of a web browser, a video
stream ng pl ayback function, the availability of Renote Desktop Protocol 10
(RDP)/Virtual Network Computing (VNC) client, a network status, resolution
information, and a request service. The performance of the web
browser may be deteitai ned based on the availability of full browsing,

whi ch indi cates whether a web page on the Internet can be displayed wi thout
15 problem the availability of RDP/VNC client may be determ ned based on
whet her the RDP/VNC client can operate, the video stream ng pl ayback

function Ry xf%e@j{xh 4 tf?é’e eiéé%%ax? a4 g%%%%ﬁ"cggégﬁgk%‘ebgﬁ’ﬁeﬂ&g%éﬁe

installed’i'n er the ne us na ri se e of 20

networ k and-gnaverageuyhansher ratge anhdde dLquest serviueeigRYieanprise
a service or application requested by a user. [Advantageous Effects]

25Accor ditgrHrolidigy pr esertrmineent i basedihe RDP athe/NCsysltased pragele

conpr essi on-based presentation virtualization technol ogy, which can operate
in a termmariehiary arerl shevallpudbvwiger¢or nande (CPU, oekipubperat Eheven in
a |l ow performance set top box, cellular phone, etc. 5Mrreover, it is

possi Bl e 4373 npréReRE atVi dd6 cBAPFBRSABACDBasEr PasieftEtGon SEFVEGSYi zat i on

ool ool A TSI 15 R3ELYBLRChars 8, DLODLROTRULRt gl corml ox 1
opti mal presen%ﬁéiogystem profile information may comprise the
performance of a web browser, a video streaming playback
function, the availability of Remote Desktop Protocol
10 (RDP) /Virtual ©Network Computing (VNC) client, a network
status, resolution information, and a request service.

The performance of the web browser may be determined
based on the availability of full browsing, which indicates
whether a web page on the Internet can be displayed without

15 problem, the availability of RDP/VNC <client may be
determined based on whether the RDP/VNC client can operate,
the video streaming playback function may comprise a codec
list and a streaming protocol which are installed in the
terminal, the network status may comprise the type of

20 network and an average transfer rate, and the request
service may comprise a service or application requested by a

user.

[advantageous Effects]

25 According to the present invention, the RDP or VNC-

14



10 virtualization technol ogy based on the performance of the term nal and
the server. Furthernore, it is possible to determ ne an opti nal
presentation virtualization technol ogy candidate on the basis of the system
profile of the term nal and avail able 15 resources of the server, thus
expandi ng the nunber of users and the types of teLm nals which can be
processed by the server. [Description of Drawings] 20FIG | is a diagram
showing the entire configuration of a device-adaptive presentation
virtualization systemin accordance with an enbodi ment of the present

i nvention. FIG 2 is a diagram show ng the configuration of

funct| onaladlocknagt acuisrese M aplsdd ageaedance i th: 20,25 sgbpghrent of

t he pr ese I nven | agr am showi
confi gur aééd?fhdlfogfwncwh@&?&l '&laQCk§p@fra@eC| oHd Qthéemma@cmad@ﬂ e yith an

enbodi nent of the present invention. FIG 4 is an overall flowchart
i 11 ustratdeigitd vaaw Clesvo-adafatrimes e €3Nt atdonoperbval exahni dm net hod-i n
accordance with an enbodi nent of the present invention. FIG 5is a

f I onchar teefaygenae wgtt keroperat Fehletan dHeviee-@adaptive presentation

V|rtuaI|zat|on net hod i npl enented by a cl oud deV| ce.in accordanc with an
Moreover, rrp't QS p3531ble implement ed

compression-based presentation virtualization technology
which requires a server to have a high computational
complexity for the video compression, and the cloud device
can adaptively provide an optimal presentation

10 virtualization technology based on the performance of the
terminal and the server.

Furthermore, 1t 1s possible to determine an optimal
presentation virtualization technology candidate on the
basis of the system profile of the terminal and available

15 resources of the server, thus expanding the number of users
and the types of terminals which can be processed by the

server.

[Description of Drawings]

20 FIG. 1 is a diagram showing the entire configuration
of a device-adaptive presentation virtualization system in
accordance with an embodiment of the present invention.

FIG. 2 1is a diagram showing the configuration of
functional blocks of a user terminal in accordance with an

25 embodiment of the present invention.

15



10 enbodi nent of the present invention. FIG 6 is a flowhart
illustrating the operation of a device-adaptive presentation virtualization
nmet hod i npl enmented by a user termnal in accordance with an enbodi nent of
the present invention. 15FIG 7 is a diagram show ng the configuration of a
transm ssion frame of systemprofile information transmtted froma user
termnal to a cloud device. (Mdde for Invention] 20Details of the foregoing
obj ects, technical construction and correspondi ng operational effects of
the present invention will be nore clearly understood by the foll ow ng
detail ed descriptions based on the drawi ngs attached to the specification

of the presentpipvension, HerelnalLar, oA5, enbodients of dhe desent

invention will be descri etall ef erence to e acconpanyi ng

drawi ngs. functioddi1G blotss acdi agrad sNoNeRgcé he nertdddrzonfd gurahi gn of a
devi ce- adapti ve presentation virtualization systemin accordance with an

enbodi nendmgidinentpreeS etite ipresrhitodinvenReberring to FIG 1, a

devi ce-adaptive presentation virtualization system 100 according to the
present invent Féf-cénpis s aveiserl t Blaveldr 10l laseorping cat deNiretwor k

120, and a cloud device 130,
adaptive presentation virtualization method in accordance

with an embodiment of the present invention.

FIG. 5 is a flowchart illustrating the operation of a
device-adaptive presentation virtualization method
implemented by a cloud device 1in accordance with an

10 embodiment of the present invention.

FIG. 6 is a flowchart illustrating the operation of a
device-adaptive presentation virtualization method
implemented by a user terminal 1in accordance with an
embodiment of the present invention.

15 FIG. 7 1is a diagram showing the configuration of a
transmission frame of system profile information transmitted

from a user terminal to a cloud device.

[Mode for Inventionl]

20 Details of the foregoing objects, technical construction
and corresponding operational effects of the present
invention will be more clearly understood by the following
detailed descriptions based on the drawings attached to the
specification of the ©present invention. Hereinafter,

25 embodiments of the present invention will be described in
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The user termnal 110 transmts systemprofile 10 information including the
performance of a web browser, a video stream ng playback function, the

avai lability of Renote Desktop Protocol (RDP)/Virtual Network Computing
(VNC) client, a network status, a resolution, and a request service to the
cl oud device 130 through the comuni cation 15 network 120 and receives a
presentation virtualization service based on the systemprofile information
fromthe cloud device 130. The user termnal 110 may be a nobile
term nal such as a cellular phone, PDA;, smart phone, etc. when the 20
comuni cation network 120 is a nobil e conmuni cati on network and nmay be a

comput er d8rhnal cnf oL cexanpl o when Ihercanpupicatigmpet work 120'is a

wi red communi cati on netmorE sué% as Intergét, The

comruni cati on P@@MDEKj%QOa”BYaQQHHr%%Qw@n@nbhkﬁ 8@t£§§“ﬁ85§@§h93tﬂ@h“ﬂfk
such as CDVA, WCDVA, HSPA, etc., a wred communi cation network such as

| nt er net ,ofPS9 Ndeetice;-adadtaveopaksanheathehworiktaudh zas iBhuet wotdy Zhgbee,
etc. When receiving the systemprofile information fromthe user

t er m nal ac@ndaneggithe acormrdéacnonchieterRragont t heventeieud devi ce 130
generates a |list_of pandidatglgresentation Vvirtualization technologies,

whi ch®can be protessEy byt heleser /t ef MR PIGIF IMS hBESFSTERTHPBf i | €,
det erm nes A Ahgsentall )%E‘;gye%t 480! 2aLLon; hechgoLady by dat et nlpgop device

| oad and t'he possi _ f""processing tor “each echnol ogy, provi des
a presentdin JWsl Hald ZAE O SRV £ | Oa t BEMHSEL ch eI Nabtdd Pt hpoygh the

determ ned presentation virtualization technol ogy.
and a cloud device 130.
The user terminal 110 transmits system profile
10 information including the performance of a web browser, a
video streaming playback function, the availability of
Remote ‘Desktop Protocol (RDP) /Virtual Network Computing
(VNC) client, a network status, a resolution, and a request
service to the cloud device 130 through the communication
15 network 120 and receives a presentation virtualization
service based on the system profile information from the
cloud device 130.
The user terminal 110 may be a mobile terminal such as
a cellular phone, PDA, smart phone, etc. when the
20 communication network 120 is a mobile communication network
and may be a bcomputer terminal, for example, when the
communication network 120 is a wired communication network
such as Internet, PSTN, etc.
The communication network 120 may comprise a mobile

25 communication network such as CDMA, WCDMA, HSPA, etc., a

17



FIG 2 is a diagramshow ng the configuration of functional blocks of the
user termnal in accordance with an 15 enbodi nent of the present invention.
Referring to FIG 2, the user terminal 110 according to the present

i nvention conprises a comunication unit 210, a profile managenent unit
220, a control unit 230, and an output unit 240. 20Here, the user term nal

110 may further conprise a nenory for storing data. The comruni cati on
unit 210 conmmuni cates with the cloud device 130 through the conmmunicati on
net wor k 120. The profile managenent unit 220 nanages the system

25 profile information to be transmtted to the cloud device 130.

Here, th%ﬁeﬁ%&ﬁ&%i&&i@ﬁ%@%bgﬁl MRYCHEOORY T3¢ L RE cPerdoRfTance0f a web

browser, a video stream ng pl ayback function, the availability o “Rénot e

Desktop Riref ecalodn1 GRER) /n%itmbwd sN@h\A@rskB@agﬁybtﬁg L Vhkgecl éent, a network
status, resolution information, a request service, etc. Here, the

perfornance of Wwhéae mebebvomgethaayybéemepeoﬁimedihQSEMaOhonhéramathabiIity
of full browsing, which indicates whether a web page on the Internet can be

10 di spl aJRRF vilqioualprid)l émromied alii Icapimund gash oRDPEVNET | L8Rt Fag be
St e ng- Ay BRI GAInE] GHERBSE COnR | S65h GBdEC T GREaniTRoEtabiPhg
Egﬁ{) ?ICO' MG AN J 05! ald §hd b d s e 8l £ ahh@NgIMOIk SIATYS FRY

user terminal 110, from the system profile, determines a
presentation virtualization technology by determining a
device load and the possibility of processing for each
10 technology, and provides a presentation virtualization
service to the user terminal 110 through the determined
presentation virtualization technology.
FIG. 2 1is a diagram showing the configuration of
functional blocks of the user terminal in accordance with an
15 embodiment of the present invention.
Referring to FIG. 2, the user terminal 110 according
to the present invention comprises a communication unit 210,
a profile management unit 220, a control unit 230, and an
output unit 240.
20 Here, the user terminal 110 may further comprise a
memory for storing data.
The communication unit 210 communicates with the cloud
device 130 through the communication network 120.
The profile management unit 220 manages the system

25 profile information to be transmitted to the cloud device

18



15 the type
servi ce nmay
The control
devi ce 130,

service through a fina
based on the systemprofile information fromthe cloud device 130, and

out puts the received data. The output unit 240 outputs the data
related to the 25 presentation virtualization service, received fromthe

cl oud device 130,
may conpri

of network and an average transfer rate, and the request
conprise a service or application requested by a user.

unit 230 transmts the systemprofile information to the cloud
receives data related 20 to the presentation virtualization
presentation virtualization technol ogy determ ned

on a screen or as sound. Accordingly, the output unit 240
a display unit for displaying the data related to the

presentation virtualization service on a screen and a sound output unit for

outputting theggdata bneelk

sound.

FIG 3 is a

g_%@dmt ®rldre 1pr aseRbabdtaRny indpatdiati K0 sgEVi ce as
i agram showi ng the configuration of functional

bl ocks ofpdrferalaouned deti ae web abecowdance aM vihidan entbhoedimiert playbechr esent

i nventi on.

5

10

15

20

25

function, the

Referring to FIG 3, the cloud device 130 according to
availability of Remote Desktop Protocol

(RDP) /Virtual Network Computing (VNC) client, a network

status, resolution information, a request service, etc.

Here, the

performance of the web Dbrowser may be

determined based on the availability of full browsing, which
indicates whether a web page on the Internet can be
displayed without problem, the availability of RDP/VNC
client may be determined based on whether the RDP/VNC client
can operate, the video streaming playback function may
comprise a codec list and a streaming protocol which are
installed in the terminal, the network status may comprise
the type of network and an average transfer rate, and the
request service may comprise a service or application
requested by a user.

The control wunit 230 transmits the system profile
information to the cloud device 130, receives data related
to the presentation virtualization service through a final
presentation virtualization technology determined based on
the system profile information from the cloud device 130,
and outputs the received data.

The output unit 240 outputs the data related to the

presentation virtualization service, received from the cloud
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10 the present invention conprises a comunication unit 310, a profile
analysis unit 320, a device capacity analysis unit 330, a presentation
virtualization technol ogy dete/m nation unit 340, and a control unit 350.
The conmuni cation unit 310 conmuni cates with the user 15 termnal 110

t hrough the comuni cati on network 120. When receiving the system
profile information fromthe user termnal 110 through the conmunication
network 120, the profile analysis unit 320 generates a |ist of candidate
presentation virtualization technol ogi es, which can be 20 processed by the
user termnal 110, fromthe systemprofile. Mor eover, the profile

anal ysi s 2 y ter e r,th br Repp
Deskt op 5#%?6§%IQ?%%P(%g’%tgg?giéﬁmggg C%n%ﬁ%#k% (VR%?kﬂgﬁéﬂﬁﬁg V|deo

streanm npaiEitaviaiabt 0 mhegpechbyreky, sant Jiegist@iiant@b avaphableg
function in the list of candidate presentation virtualization
t echnol ogites.data reFatd¢detrontee phespnobtienamakysasinacioB26enmuyceegi ster

the video streaming in the Iist of candidate gresentation virtualization
technologﬁbsilﬁcﬁ¢ﬁﬁtﬁﬁﬁ & seinq nantaud 3uppofPs avtpehsinenéheodaéaand

t t dif th transt t the net
o cat Br | CHENT K prBuaTE AREE bR A o BEGGH LOA=EhG"r BETLT ot oY DT

terminal ‘and thecavailahl e vi deglaudi osfgdes; TR IRU:0a ARG geal ysis

unit 330 deternlnes
functional blocks of the cloud device in accordance with an

embodiment of the present invention.
Referring to FIG. 3, the cloud device 130 according to
10 the present invention comprises a communication unit 310, a
profile analysis unit 320, a device capacity analysis unit
330, a.presentation virtualization technology determination
unit 340, and a control unit 350.
The communication unit 310 communicates with the user
15 terminal 110 through the communication network 120.

When receiving the system profile information from the
user terminal 110 through the communication network 120, the
profile analysis unit 320 generates a list of candidate
presentation virtualization technologies, which «can be

20 processed by the user terminal 110, from the system profile.

Moreover, the profile analysis unit 320 may determine
whether the full browsing, the Remote Desktop Protocol
(RDP) /Virtual Network Computing (VNC) , and the video
streaming are available, respectively, and register an

25 available function in the 1list of candidate presentation

20



10 device load and the possibility of processing for each technol ogy of the
list of candidate presentation virtualization technol ogi es. Mreover, the
devi ce capacity analysis unit 330 nay determ ne, based on the system
profile information, that the 15 request service can be provided through a
web browser if the request service can be supported through a web service
and if the user termnal 110 can support full browsing, determ ne that the
request service cannot be processed through the RDP/VNC if a video is
included in the request 20 service, determ ne that the request service
cannot be processed through the RDP/VNC if the average transfer rate of the

network is Jéﬁ%ﬂ}f&%ﬁ}n tRredet g?g%ged data transfer rate required by the
eac é

RDP/ VNC f or predet erm ne erm na
Furthermore, the profile analysis unit 320 may

register the video streaming in the 1list of candidate
presentation virtualization  technologies if the user
5 terminal 110 supports at least one codec and streaming
protocol and if the average transfer rate of the network is
greater than a predetermined bitrate based on the resolution
of the terminal and the available video/audio codec.
The device capacity analysis unit 330 determines a
10 device load and the possibility of processing for each
technology of the list of candidate presentation
virtualization technologies.
Moreover, the device capacity analysis unit 330 may
determine, based on the system profile information, that the
15 request service can be provided through a web browser if the
request service can be supported through a web service and
if the user terminal 110 can support full browsing,
determine that the request service cannot be processed
through the RDP/VNC if a video is included in the request
20 service, determine that the request service cannot be
processed through the RDP/VNC if the average transfer rate
of the network is lower than a predetermined data transfer
rate required by the RDP/VNC for each predetermined terminal
resolution, and determine an increasing CPU load if the

25 server displays a screen by video encoding in the case of

21



resolution, and determ ne an increasing CPU load if the 25 server displays
a screen by video encoding in the case of the video stream ng.
Thepresentationvirtualizationtechnol ogy determ nation unit 340 determ nes a
final presentation virtualization technol ogy based on the device | oad and
the 5 possibility of processing for each technol ogy of the |ist of

candi date presentation virtualization technol ogi es. Mor eover, the
presentation virtualization technology determ nation unit 340 nmay
determ ne, based on the device |load and the possibility of processing for
each technol ogy 10 of the list of candidate presentation virtualization

technoloq%%§wﬁ&$5§ ggy%agﬁgépntation virtualization technol ogy can be
provi ded rough a web service if the web service is avail able, determ ne

whet her the preggntati gpeckbhiHakbgationyteehnol ogyisan be peesgssedyt hrough
the 15 RDP/VNC if the web service is unavail able, determne to process the

pr esent atdesge viirdatdldrz aturdit t salinoldegy riniaegh the find@éo sgteeanicagibh it is
i npossi bl e to process the presentation virtualization technology through
t he RDP/ VNG, tusid zddtiemm frchrw o dezsedheopr esentdarviies vigadiapin¢athen 20

technol ogy through the RDP/VNCif the video streamng is unavail able due to
a CPUSs %éﬁfibif%ty of processing for each technologg of the %ist o%

candidate presentation virtualization technologies.

Moreover, the presentation virtualization technology
determination unit 340 ﬁay determine, based on the device
load and the possibility of processing for each technology

10 of the 1list of <candidate presentation virtualization
technologies, that the presentation virtualization
technology can be provided through a web service i1f the web
service 1is available, determine whether the presentation
virtualization technology can be processed through the

15 RDP/VNC 1if the web service 1s unavailable, determine to
process the presentation virtualization technology trough
the video streaming if it 1is impossible to process the
presentation virtualization technology through the RDP/VNC,
and determine to process the presentation virtualization

20 technology through the RDP/VNC if the video streaming 1is
unavailable due to a CPU’s load.

If the final presentation virtualization technology is
determined based on the system profile information received
from the user terminal 110, the control unit 350 provides

25 the presentation virtualization service to the user terminal
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If the final presentation virtualization technology is determ ned based on
the systemprofile intonation received fromthe user termnal 110, the
control unit 350 provides 25 the presentation virtualization service to the
user termnal 110 through the final presentation virtualization

t echnol ogy. Mor eover, the control unit 350 may provide the
presentation virtualization service to the user termnal through a web if
it is determned that the final 5 presentation virtualization technol ogy
can be provided through a web service, provide the presentation
virtualization service through the RDP/VNC if the user term nal supports

the RDP/ IS r m . the.tli . tat)
V|rtuaI|zH$%§%9? %Po fqgég %E%%%négg%85t§ég%ﬁgh Eggiéﬁvﬁé#ﬂﬂoéo%¥bvide
the present atlﬂaréwéyal | ZRL1 OBoger¥lce uhREOUdH Ot henak} degrsti@am Agei f it
is determined that the final presentation virtualization technol ogy can be
provi ded gdrwseuglattibe virtdeousttearl oy awrdviifcet heoCRthd oadeirs tessithan a
critical value. 15Meanwhile, the cloud device 130 having the above-
descrlbedie@nﬁﬁguﬁatlwﬁbnayfbeJﬂhpleﬁenﬁé@eé@lae§er¢@@tor1ﬂﬁbleﬁeﬂ@ed as
another user term nal 4 is an overall flowchart trating

illLu
a dev ce%&rx%%séﬁe&ﬂa&ﬁwﬁ%l (ARG 9 hoFT n BECoPAZACES30 wi t h
an enbOdlﬁ%guéN the pr é@nt éé?@?@é?“ provide the presentatlen

virtualization service through the RDP/VNC if the user
terminal supports the RDP/VNC and if it is determined that
the final presentation virtualization technology can be

10 supported by the RDP/VNC, and provide the presentation
virtualization service through the video streaming if it is
determined that the final presentation virtualization
technology can be provided through the video streaming and
if the CPU load is less than a critical value.

15 Meanwhile, the cloud device 130 having the above-
described configuration may be implemented as a server or
implemented as another user terminal.

FIG. 4 is an overall flowchart illustrating a device-
adaptive presentation virtualization method in accordance

20 with an embodiment of the present invention.

Referring to FIG. 4, first, a wuser terminal 110
transmits system profile  information including the
performance of a web browser, a video streaming playback
function, the availability of Remote Desktop Protocol

25 (RDP) /Virtual Network Computing (VNC) client, a network
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Referring to FIG 4, first, a user termnal 110 transmts systemprofile
information including the performance of a web browser, a video stream ng
pl ayback function, the availability of Renote Desktop Protocol 25(RDP)
/Virtual Network Computing (VNC) client, a network status, a resolution,
and a request service to a cloud device 130 through a conmmuni cation network
120 (5410). Then, the cloud device 130 generates a |list of candidate
presentation virtualization technol ogies, which 5 can be processed by the
user termnal 110, fromthe systemprofile information (S420).

Subsequently, the cloud device 130 determ nes a device |oad and the

possi bi | idy, 9fs Processing, a5, eagﬁdt eghnol poy tof 5«.&9@1!:&“% capdidate

f
presentation vi'rtualization 10t echnol ogies (S430 en, the cl oud

devi ce 13(gelenmonehraughesebahancytibdahkgabirniz@chow] ogy based on the
device | oad and the possibility of processing for each technol ogy (S440).
Mor eover, the Thend dekececl30dprdevies alpdeseabataoss 15avi tishlization
service to the user termnal 110 through the determ ned presentation

vi rtual i ZanGsatechreesgptasasn) virtualization technologies, which

5 can be processed by the user terminal 110, from the system
profile information (S420).

Subsequently, the cloud device 130 determines a device
load and the possibility of processing for each technology
of the 1list of candidate ©presentation virtualization

10 technologies (S430). |

Then, the cloud device 130 determines a presentation
virtualization technology based on the device load and the
possibility of processing for each technology (S440).

Moreover, the cloud device 130 provides a presentation

15 virtualization service to the user terminal 110 through the
determined presentation virtualization technology (S450).

FIG. 5 is a flowchart illustrating the operation of a
device-adaptive presentation virtualization method
implemented by the cloud device 1in accordance with an

20 embodiment of the present invention.

Referring to FIG. 5, the cloud device 130 according to
the present invention receives the system profile
information from the user terminal 110 (S510).

Then, the cloud device 130 generates a 1list of

25 candidate presentation virtualization technologies, which
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FIG 5is a flowhart illustrating the operation of a device-adaptive
presentation virtualization nethod inplenented by the cloud device in
accordance with an 20 enbodi nent of the present invention. Ref erri ng
to FIG 5, the cloud device 130 according to the present invention receives
the systemprofile information fromthe user termnal 110 (S510).

Then, the cloud device 130 generates a list of 25 candidate presentation
virtualization technol ogi es, which can be processed by the user term nal
110, fromthe systemprofile infoimtion through a profile analysis unit
320 (S520). Here, the cloud device 130 may determ ne whether the 5 ful

br owsi ng, t t L. ( S \Miqrt r LNg
(VNC), an r?ﬁggsggégéé$$%a§?nghgrggggai a lg¥irégggc?ﬁéﬁﬁy?h%ﬁgpggéﬁster an
avai | abl gdiiald oRnirBrinaeibhsttfogndisdabeopt eseniad it &/i iinyal i zabi on

t echnol ogi es. 10Moreover, the cloud device 130 may register the video
stream ng(9520)he |i st of candi date presentation virtualization technol ogies
if the user termnal 110 supports at |east one codec and streaning pr ot ocol
and i f the avelagert thgsfEoucht@6ice hé3heladr IKKStegiiam erheter aths

redeternined bitrate based on the resolution of the term.nal,.and the
gvai | abl Eaﬁdegkaﬁa?‘agcod%‘? B6F%¢%a ?E-],L(Jt{’fﬂe Péq%fd:o&evi(ggqéglﬁg?a?
det i t.th i i i i l e j h i 110
deter ™ Ny aBpd N HARR A LAY | S pyolLad! eyl ol hespretal £ Dok

resol uti Q240 dis3 SOARY cranbiif, tdes avespgest ranshenilabeel $udeeabar than
1 Mops. The cloud device 130 may determne that the video streamng is

unavai | abilre ithéhelawer age tremsdsiattat eprsséesstitan Tikbpsalization

technologies.
10 Moreover, the cloud device 130 may register the video
streaming in the list of candidate presentation

virtualization technologies if the wuser terminal 110

supports at least one codec and streaming protocol and if

the average transfer rate of the network 1s greater than a

15 predetermined bitrate based on the resolution of the

terminal and the availablé video/audio codec. For example,

the cloud device 130 may determine that the video streaming

is available if the user terminal 110 supports H.264, AAC

codec, and RTP streaming protocol, if the screen resolution

20 1s 800*%480, and if the average transfer rate is greater than

1 Mbps. The cloud device 130 may determine that the wvideo

streaming 1s wunavailable if the average transfer rate is
less than 1 Mbps.

Subsequently, the cloud device 130 determines a device

25 load and the possibility of processing for each technology

25



Subsequently, the cloud device 130 determ nes a device 25 | oad and the
possibility of processing for each technology of the list of candidate
presentation virtualization technol ogi es (S530). Here, the cl oud

devi ce 130 determ nes, based on the systemprofile information, that a
request service can be 5 provided through a web browser if the request
service can be supported through a web service and if the user termnal 110
can support full browsing. Mreover, the cloud device 130 determ nes that

t he request service cannot be processed through the RDP/VNC if a video is
included in the request 10 service. Furthernore, the cloud device 130

dot el M nes { hefetNe;LEAURT SEINAGEGANNOLE D8, PLOCESS 01 LRGNt RE, ROPY VNG
if the average ?rans er rate o t%e net rﬁ is Tower than a preaeternlned
dat a transf@mdi deqisned by the RDP/VNC for each predeterm ned term nal

resolution. In addition, the 15 cl oud device 130 determ nes an increasing
CPU | oad if theeseyvehedi sphaysdaviceedBhydetdeoimagodibngedn dthetbase of
t he video streamn ng. Then, the cloud device 130 determ nes a final
present atdywter rpoafi kat ishorsehhonogyhisdsedl 8ALABLASHYE CE0 FadPand t he

possibility of processing for each technalogy of the |ist of candidate
preseﬁteﬂﬁ%&Y%ﬂqq LONGHY Gn WEEC RGNS Gied T( §6B0F SqUESTt SErViLgRaCanpgee| oy d

e es LBl Mgy 203ed 9UANRISNCE o 99 BRE, REAIRI DL Y Of

processi ng ‘tor each echn ofthelisto € presen ion

virtual i zatd ontschweol egi espt-hakt REPr eseRLalk®) the cloud device 130

determines that the request service cannot be processed

through the RDP/VNC if a video is included in the request

10 service. Furthermore, the cloud device 130 determines that

the request service cannot be processed through the RDP/VNC

if the average transfer rate of the network is lower than a

predetermined data transfer rate required by the RDP/VNC for

each predetermined terminal resolution. In addition, the

15 cloud device 130 determines an increasing CPU load if the

server displays a screen by video encoding in the case of
the video streaming.

Then, the cloud device 130 determines a final

presentation virtualization technology based on the device

20 load and the possibility of processing for each technology

of the 1list of candidate ©presentation virtualization
technologies (S540).

Here, the cloud device 130 may determine, based on the

device load and the possibility of processing for each

25 technology of the list of candidate presentation
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virtualization technol ogy can be provided through a web service if the web
service is available, determ ne whether the presentation virtualization

t echnol ogy can be processed 5 through the RDP/VNC if the web service is
unavai l abl e, determine to process the presentation virtualization

technol ogy trough the video streaming if it is inpossible to process the
presentation virtualization technol ogy through the RDP/VNC, and determ ne
to process the presentation 10 virtualization technol ogy through the
RDP/VNC i f the video streaning is unavailable due to a CPU s | oad.
Subsequently, the cloud device 130 provides a presentation virtualization

service r.term rough the_final ese j ;
virtuali§§f5%5%4€§%%ﬁ% ogym%%?%iégééhég{ Egﬁé, tﬁgﬁilouggggéﬁggti%% may
provi de thef-asentabnont¥brhydbygatdon servpesvied he-tissigH eam pab
through a web if it is determned that the final presentation

vi rtual i zadrnvdreet eichnoh®gyebarelr® iprovisd ety 201 dibhirepu glie Be mebns ewiietkerpr ovi de
the presentation virtualization service through the RDP/VNC if the user

t er m nal tgpporasentnad IRDP/WNG wnd 4t iian e aut@athetit Hag PheceFaad

presentation virtualization technology can be supported by the RDP/VNC, and
provi de tHEMIESehfat | %IHPZ%NQM rltﬁjaltih%at Veh s%?“?/‘fjc‘ge t I"‘rrsou{jﬁaf’ﬁélé}f’a@o

TN b AR T R Co b BN
is less thamR gl ike@ughakh@ video streaming if it is impossible to
process the presentation virtualization technology through
the RDP/VNC, and determine to process the presentation
10 virtualization technology through the RDP/VNC if the wvideo
streaming is unavailable due to a CPU’s load.

Subsequently, the cloud device 130 provides a
presentation virtualization service to the user terminal 110
through the final presentation virtualization technology

15 (S550) .

Here, the cloud device 130 may proVide the
presentation virtualization service to the user terminal
through a web if it 1s determined that the final
presentation virtualization technology can be provided

20  through a web service, provide the presentation
virtualization service through the RDP/VNC if the user
terminal supports the RDP/VNC and if it is determined that
the final presentation wvirtualization technology can be
supported by the RDP/VNC, and provide the presentation

25 virtualization service through the wvideo streaming if it is
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However, the cloud device 130 may notify the user 5 termnal 110 that the
service cannot be provided, except for the above-descri bed web service,
RDP/ VNC, vi deo stream ng, etc. FIG 6 is a flowhart illustrating the
operation of a device-adaptivepresentationvirtualizationnethod 10

i npl enented by the user termnal in accordance with an enbodi nent of the
present invention. Referring to FIG 6, the user termnal 110
according to the present invention transmts systemprofile information as
shown in FIG 7 to the cloud device 130 15 (S610). FIG 7 is a diagram
showi ng the configuration of a transm ssion franme of the systemprofile

i nformati t jtt ro he term . the ¢l L As
shown irlégﬁgf%?gﬁg%e g@%%enﬁb%off#%gﬁhfoéﬁ% §%%5§%§Pcog%ggg8§§%§E§on

per f or mance-1efo 1> Re -4 oMsepreyeheas thheuawaidrabididdo ot 20ahithy Brawsi ng,
the availability of RDP/VNC, which indicates whether the RDP or VNC client

can oper atfe,tte VRIed cgid danilegspltaghaekckinttadbnvsiicd. as a codec list and a
stream ng protocol which are installed in the termnal, a termna
resol ution, a Hedewer, sehd celoueh desvicserhdcemay 250GbhY i ddts odSeEquest ed

by a user, and a network status such as the type of network and an average
transPer tegmnal 110 A&@&r&?ﬁ@ﬁfFVPﬁg EPBG&tdbﬁiBéoYé eﬂayeﬁgﬁBanﬁé t he

per o mnge of, Lhe yeb.briouger, based .t heayahlabi 1y, oL LUl hrowsing,

a

whi ch i ndicates et her ‘a web pagé on thé rrfet can bé ayeéd

w t hout pblem determne the availability of RDP/VNC client based on
whet her the RDP/VNC client can operate, determ ne the video stream ng

pl ayback functFoa.based en tlhevaedec 11kistarutihe e eapengt pswt o€ok whi ch

are installed in the termnal, determ ne the network
device-adaptive presentation virtualization method
10 implemented by the user terminal in accordance with an
embodiment of the present invention.

Referring to FIG. 6, the user terminal 110 according
to the present invention transmits system profile
information as shown in FIG. 7 to the cloud device 130

15 (5610). FIG. 7 is a diagram showing the configuration of a
transmission frame of the system profile information
transmitted from the user terminal to the cloud device. As
shown in FIG. 7, the system profile information may comprise
the performance of a web browser such as the availability of

20 full browsing, the availability of RDP/VNC, which indicates
whether the RDP or VNC client can operate, a video streaming
playback function such as a codec 1list and a streaming
protocol which are installed in the terminal, a terminal

resolution, a request service such as a service or

25 application requested by a user, and a network status such
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10 status based on the type of network and the average transfer rate, and
determ ne the request service based on the service or application requested
by the user. Then, the user termnal 110 receives data related to the
presentation virtualization service through the final 15 presentation
virtualization technol ogy determ ned based on the systemprofile
information fromthe cl oud device 130 (S620). Mor eover, the user
termnal 110 outputs the data related to the presentation virtualization
service, received 20 fromthe cloud device 130, on a screen or as sound
(S630). As described above, according to the present invention, when

the user ferginal,if apstids.thesustampcohibectont Rer sesuer, the server

generates the of can ate presentation virtualization technol ogies,

whi ch can be 2Rcps88£8§EY, bnkhec1&kdn Bakickr amd hRagysdeiapiiafd | ene
transmtted fromthe termnal, determ nes the device |oad and the

possi bi | iger fafrmamoeessi nthd oreledetowschnodogy, oandhdeteamliaes]ithr ofigh t he
presentation virtualization technol ogy determ nation unit, an opti mal
present atfin 5byPvsLadi zabieh tiethimstegy vanbhdat @ ek heaBgsi¥ ofhehe
systemprofile of the gggninal and .avaj |l abl e resources of the ser based

o whét her st sER0i CF | ST AVARPEBI &'t iR heP PRLCROP/ANC T8 Hyar 15bl o,
oo, et R NSe SLTRRTAR L A g I Eantiag kg Tugter o
Whi | e theierhpdi BNt spetathe peesent nknveRt iwdssbeeandescpihoBatr det ai l
with reference to the drawings, it will be understood by those skilled in
the art tfatcttiles based on the codec list and the streaming protocol
which are installed in the terminal, determine the network
10 status based on the type of network and the average transfer
rate, and determine the request service based on the service
or application requested by the user.
Then, the user terminal 110 receives data related to
the presentation virtualization service through the final
15 presentation virtualization technology determined based on
the system profile information from the cloud device 130
(5620) .
Moreover, the user terminal 110 outputs the data
relatedvto the presentation virtualization service, received
20 from the cloud device 130, on a screen or as sound (S630).
As described above, according to the present invention,
when the user terminal transmits the system profile to the
server, the server generates the 1list of candidate

presentation virtualization technologies, which can be

25 processed by . the terminal, from the system profile
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15 invention can be inplenented in other specific forms w thout changing
the technical spirit or essential features of the invention. Therefore, it
shoul d be noted that the forgoing enbodinents are nerely illustrative in
all aspects and are not to be construed as limting the invention. The
scope of 20 the invention is defined by the appended cl ains rather than the
detail ed description of the invention. Al changes or nodifications or
their equivalents made within the nmeani ngs and scope of the clainms should
be construed as falling within the scope of the invention. 25 [Industri al

Applicability] The present invention can be applied to clouding
comput i ng-baseng %IGGPE&E' Qﬂev'{éf}%dglat'g?téfﬁiﬁ@ %ﬂ% %é&@@phbsg to
presentatlon virtualization-rel at technol ogi es 5 whi ch can provid

cl oud- basady seiyi gessiBgRI € €65 @frotelsed ngNdEaM red &5 SteOMNUNbERS | Qﬁd
networks. [CLAIMS] [C aim1] A devi ce-adaptive presentation

virtual i zetticomisiest,em ctomprigi ng: thha uspresentahadbnwhi vhrttorahsmatsosyst em
profile technology determination unit, an optimal presentation
5 virtualization technology candidate on the basis of the
system profile of the terminal and available resources of
the server based on whether a web service 1is available,
whether the RDP/VNC 1is availlable, and whether the wvideo
streaming is available, thus expanding the number of users
10 and the types of terminals which can be processed by the
server.

While the embodiments of the present invention has
been described in detail with reference to the drawings, it
will Dbe understood by those skilled in the art that the

15 invention can be implemented in other specific forms without
changing the technical spirit or essential features of the
invention. Therefore, it should be noted that the forgoing
embodiments are merely illustrative in all aspects and are
not to be construed as limiting the invention. The scope of

20 the invention is defined by the appended claims rather than
the detailed description of the invention. All changes or
modifications or their equivalents made within the meanings
and scope of the claims should be construed as falling
within the scope of the invention.

25

30



information conprising the performance of a web browser, a video stream ng
pl ayback function, the availability of Renote Desktop Protocol

(RDP)/ Virtual Network Conmputing (VNC) client, a network status, a

resol ution, and a request 10 service to a cloud device through a

communi cati on network and receives a presentation virtualization service
based on the systemprofile information fromthe cloud device; and

the cl oud device which generates a |list of candi date presentation
virtualization technol ogi es, which can be 15 processed by the term nal,
fromthe systemprofile information transmtted fromthe user term nal

t hr ough Fh%n&?QPPPAfQ§-ﬁyhdgﬂfMRE§a determ nes a device |oad and the

possi bility of processing tor each technol ogy, determ nes a presentation
virtualizationttechpel agy: baseeton dhe devi e 2@pboaddandot he1pegshgi ity
of processing for each technol ogy, and provides a presentation

vi rt ual i zahipon iser-vaced prekenttseioheriirnabli hadiigh shetdes eandnatiso
presentation virtualization technology. 25[C aim 2 A cl oud device
conpri si mpplied ta poaremtabi¢wnviktbakhrehlieonheheed eseahnrAlagiiser

termnal thr h a communi catio etwork; a.profile analysis unit i ch,

when Pocalhimy Syrot SRPBLOF ofPGOT REOF Habra IEFgm e (o i Kol

gener at es %ikh&%l%gchg%h%g%gagagﬁeﬁgg&ggg virtualization technol ogi es,
y €

whi ch car'be processe user termnal, fromthe systemprofile
information; a device capacity analysis unit which determ nes a
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10 device load and the possibility of processing for each technol ogy of the
list of candidate presentation virtualization technol ogi es; a
presentation virtualization technol ogy determ nation unit which determ nes
a final presentation virtualization 15 technol ogy based on the device | oad
and the possibility of processing for each technol ogy of the |ist of

candi date presentation virtualization technol ogi es; and a control

unit which, when the final presentation virtualization technology is

determ ned based on the system 20 profile information received fromthe
user termnal, provides a presentation virtualization service to the user
term nal WEL@E@&)the final presentation virtualization technology. 25[C aim
3] e Cloud device of claim?2, wherein the profile analysis unit
det er mi neqcwhaelheq full browsing, Renote Desktop Protocol (RDP)/Virtua

Net wor k Computing (VNC), and video stream ng are avail able, respectively,
and registers A aewvadatdpe ifencbirenennathenl insitrtofa ldarzdiidat espsésmant at i on
virtualization technologies. [Claim4] The cloud device of claim3, wherein
t he profidanerG samal:ysis unit registers the video streanming in the |ist of
candi date presentation virtualization technol ogies if the user t%aﬂgnal

suppoPts at | e@st USE coddihRt st FBAR ng HROSEESS f oiYSludi o BAY eo and
it an average transfer rate qf, the. nELWRLK.LSCE" 83 YN Jdan, Apredet grm ned
bitrate based
video streaming playback function, the availability of
Remote Desktop Protocol (RDP) /Virtual Network Computing
(VNC) client, a network status, a resolution, and a request
10 service to a cloud device through a communication network
and receives a presentation virtualization service based on
the system profile information from the cloud device; and
the cloud device which generates a list of candidate
presentation virtualization technologies, which can be
15 processed by the terminal, from the system profile
information transmitted from the user terminal through the
communication network, determines a device load and the
possibility of processing for each technology, determines a
presentation virtualization technology based on the device
20 load and the possibility of processing for each technology,
and provides a presentation virtualization service to the

user terminal through the determined presentation

virtualization technology.

25 [claim 2]
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15 on a resolution of the user termnal and an avail abl e vi deo/ audi o codec.
[(daim5] The cloud device of claim2, wherein the presentation 20
virtualization technol ogy determ nation unit determ nes, based on the
device |l oad and the possibility of processing for each technol ogy of the
list of candidate presentation virtualization technol ogies, that the
presentation virtualization technol ogy can be provided through a web 25
service if the web service is avail able, determ nes whether the
presentation virtualization technol ogy can be processed through the RDP/VNC
if the web service is unavailable, determ nes to process the presentation

virtualizationat ngl ; qggﬂ: he: video streaming if it is inpossible to
5 process the %rgggﬁ?aﬁgﬁ%é%irtué%?%gﬁébn t echnol ogy through the RDP/ VNC,
and det erm nesat edpmeeasstiibe paesentatcen dnriwal dzadd oRitechnoliegy

t hrough the RDP/VNC if the video stream ng is unavail able due to a CPU s

| oad. 10[@miimaG] throughThe colmpudidevicoe pétwbakm 2, wherein the device
capacity analysis unit determ nes, based on the systemprofile information,
that a request?@s®@ifdécane Provitekl tRi6hgh "SRebr BFOWEERT | FYEREMr equest

service can 15 s orted thro a web service.and if the user.term na
can SEppAT T IR Oy CEmiAgS SEraL ERE- FedacdE EBryrEeschRREt  be
processed, £ hroughy the R0R/ Wgt'ifonav‘i'r@%%1!i§a‘t@8hu‘ééggh815§§eéquﬁﬁkh
service, determ nes tHat the request service cannot be processed through
the RDP/ \BMG i bet her2fe sy ags t tpasH e atterafinkhe netywr kHes k9weemt han a

predeterm ned data transfer rate required by the RDP/VNC for each
pr edet er mmed lteerimfivadmartésal;ut i on, and determ nes an increasing CPU | oad if
the server displays a screen by video encoding in the case of the video
streanmi ng. a device capacity analysis unit which determines a
10 device load and the possibility of processing for each
technology of the list of candidate presentation
virtualization technologies;
a presentation virtualization technology determination
unit which determines a final presentation virtualization
15 technology based on the device load and the possibility of
processing for each technology of the 1list of candidate
presentation virtualization technologies; and
a control unit which, when the final presentation
virtualization technology is determined based on the system
20 profile information received from the wuser terminal,
provides a presentation virtualization service to the user

terminal through the final presentation virtualization

technology.

25 [claim 3]}
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25 [Cdaim7] The cl oud device of claim2, wherein the control unit
provi des the presentation virtualization service to the user term na
through a web if it is determned that the final 5 presentation
virtualization technol ogy can be provided through a web service, provides
the presentation virtualization service through the RDP/VNC if the user
termnal supports the RDP/VNC and if it is determned that the final
presentation virtualization technol ogy can be 10 supported by the PDP/ VNC,
and provides the presentation virtualization service through the video
streamng if it is determned that the final presentation virtualization

technol ogy canyhe. PLOYISeh NIt he, yi deos St raamdg, andi f pthes BU | oad

is less than a critical valu A arm user term nprising:
a comuniLahien Unidy iwhi Gl reomvRiscaiestwelrh aughoudrdauieg, 2Rampeefile
managenent unit which nmanages systemprofile information to be transmtted
to the clmasgktdgvimestocol (RDP)/Virtual Network Computing (VNC), and

video streaming are available, respectively, and registers

5 an available function in the list of candidate presentation

virtualization technologies.

[claim 4]

The cloud device of c¢laim 3, wherein the profile

10 analysis unit registers the video streaming in the list of
candidate presentation virtualization technologies 1if the
user terminal supports at least one codec and streaming
protocol for audio and video and if an average transfer rate

of the network is greater than a predetermined bitrate based

15 on a resolution of the wuser terminal and an available

video/audio codec.

[claim 5]
The cloud device of claim 2, wherein the presentation
20 virtualization technology determination wunit determines,
based on the device load and the possibility of processing
for each technology of the list of candidate presentation
virtualization technologies, that the presentation
virtualization technology can be provided through a web

25 service if the web service is available, determines whether
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a control unit which transmts the systemprofile information to the cloud
device, receives data related to a presentation virtualization service

through a final 25 presentation virtualization technol ogy determ ned based
on the systemprofile information fromthe cloud device, and outputs the

recei ved data; and an output unit which outputs the data related to
the presentation virtualization service, received fromthe cloud 5 device,
on a screen or as sound. [Claim?91 The user term nal of claimS8,

wherein the systemprofile information conprises the performance of a web
10 browser, a video stream ng playback function, the availability of Renote

Desktop %Hg(gﬁéséﬂﬂg)Jo'rJf?%uJ*%z f&ﬁl¥g%ﬁﬂd¥%i¥w%QnQ%.gﬁgocéigg&mnrk
st at us, I’_GSO| ution i n or mat'i on, ) and a request service. 1 alm The
user termpfialu@f ehali MO/ Wherein the pRLhoOrd@AL®e is unavailable,
determines to process the ©presentation virtualization
technology trough the video streaming if it is impossible to
5 process the presentation virtualization technology through
the RDP/VNC, and determines to process the presentation

virtualization technology through the RDP/VNC if the wvideo

streaming is unavailable due to a CPU’s load.

10 [claim 6]

The c¢loud device of claim 2, .wherein the device
capacity analysis wunit determines, based on the system
profile information, that a request service can be provided
through a web browser if the request service can be

15 supported through a web service and if the user terminal can
support full browsing, determines that the request service
cannot be processed through the RDP/VNC if a video 1is
included in the request service, determines that the request
service cannot be processed through the RDP/VNC if the

20 average transfer rate of the network is lower than a
predetermined data transfer rate required by the RDP/VNC for
each predetermined terminal resolution, and determines an
increasing CPU load if the server displays a screen by video
encoding in the case of the video streaming.

25
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of the web browser is determ ned based on the availability of full
browsi ng, which indicates whether a web page on the Internet can be

di spl ayed wi t hout problem the availability 20 of RDP/VNC client is

determ ned based on whet her the RDP/VNC client can operate, the video
stream ng pl ayback function conprises a codec list and a stream ng protocol
which are installed in the termnal, the network status conprises the type
of network and an average transfer rate, and the 25 request service
conprises a service or application requested by a user. (Caim11]

[Claim 7]

The cloud device of claim 2, wherein the control unit
provides the presentation virtualization service to the user
terminal through a web if it is determined that the final

5 presentation virtualization technology can be provided
through a web service, provides the presentation
virtualization service through the RDP/VNC 1f the wuser
terminal supports the RDP/VNC and if it is determined that
the final presentation virtualization technology can be-

10 supported by the RDP/VNC, and provides the presentation
virtualization service through the video streaming if it is
determined that the final presentation virtualization
technology can be provided through the video streaming and

if the CPU load is less than a critical value.

15
[Claim 8]
A user terminal comprising:
a communication unit which communicates with a cloud
device;
20 a profile management unit which manages system profile

information to be transmitted to the cloud device;

a control unit which transmits the system profile
information to the cloud device, receives data related to a
presentation virtualization service through a final

25 presentation virtualization technology determined based on
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A devi ce-adapti ve presentation virtualization nethod 5 inplenented by a

systemin which a user term na

ot her through a comuni cati on network, the nethod conprising:

transmtting, at the user termnal, systemprofile informati on conprising

the performance of a web browser, a 10 video stream ng playback function,

and a cl oud device communicate with each

(a)

the availability of Renote Desktop Protocol (RDP)/Virtual Network Conputing

(VNC) client, a network status, a resolution, and a request service to the

cl oud devi ce; (b) generating, at the cloud device, a list of 15

candi date presentation virtualization technologies

by the t%ﬂﬁ?”%%seﬁﬁogké?glgyﬁk%Bﬂﬁ“F'EF;E T ERS | Sloud device

det er m ni ng,

evi ce evi ce

whi ch can be processed

the possi |I|ty of

processi Rg,dRf- LR technokeg¥aet ; tggdzo list of candidate presentation

virtualization technol ogi es; (d) determning, at the cloud device,

presentation vantvakprat iveritt echindl ogytpasedtba theadendleeddaib ahdet he
possibility of processing for each technol ogy; and (e)
provudungmeﬂenm@e1@mowdrde@ﬂ@eataOpreseﬁﬂeevoﬁeQSlvedtﬁapmzebeOﬁlsedvuce to

t he user
t echnél o

10

15

20

25

term nal through the detern1ged presentation virtualization

g:{ﬁVJL(ce,aio,rrx' fz]screen or as soun

[Claim 9]

The user terminal of claim 8, wherein the system
profile information comprises the performance of a web
browser, a video streaming playback function, the
availability of Remote Desktop Protocol (RDP) /Virtual
Network Computing (VNC) client, a network status, resolution

information, and a request service.

[Claim 10]

The user terminal of claim 9, wherein the performance
of the web browser is determined based on the availability
of full browsing, which indicates whether a web page on the
Internet can be displayed without problem, the availability
of RDP/VNC client is determined based on whether the RDP/VNC
client can operate, the video streaming playback function
comprises a codec list and a streaming protocol which are
installed in the terminal, the network status comprises the
type of network and an average transfer rate, and the

request service comprises a service or application requested
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A devi ce-adapti ve presentation virtualization nethod 5 inplenented by a

cl oud device which comrunicates with a user term nal through a

comuni cati on network, the nethod conprising: (a) receiving system
profile information fromthe user term nal; 10(b) generating a |ist of
candi date presentation virtualization technol ogi es, which can be processed
by the terminal, fromthe systemprofile information; (c)

determ ning a device |oad and the possibility of processing for each
technol ogy of the list of candidate 15 presentation virtualization

t echnol ogi es; (d) determ ni ngapresentationvirtualization technol ogy
based onkghe Qf%kpe | oad and the possibility of processing for each
technologf’é? e 1ist of candidate presentation virtualization
technol ogi es; and 20(e) providing a presentation virtualization service to
the user termnal through the deteixnined presentation virtualization

t echnol ogfc1p€hailm]13] 25The net hod of claim 12, wherein step (b) conprises

A device-adaptive presentation virtualization method
5 implemented by a system in which a user terminal and a cloud
device communicate with each other through a communication
network, the method comprising:
(a) transmitting, at the user terminal, system profile
information comprising the performance of a web browser, a
10 video streaming playback function, the availability of
Remote Desktop Protocol (RDP)/Virtual Network Computing
(VNC) client, a network status, a resolution, and a redquest
service to the cloud device;
(b) generating, at the cloud device, a 1list of
15 candidate presentation virtualization technologies, which
can be processed by the terminal, from the system profile
information;
(c) determining, at the cloud device, a device load
and the possibility of processing for each technology of the
20 list of candidate presentation virtualization technologies;
(d) determining, at the cloud device, a presentation
virtualization technology based on the device load and the
possibility of processing for each technology; and
(e) providing, at the cloud device, a presentation

25 virtualization service to the wuser terminal through the
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determ ni ng whether full browsing, Renote Desktop Protocol (RDP)/Virtual

Net wor k Computing (VNC), and video stream ng are avail able, respectively,
and registering an available function in the |list of candi date presentation
5 virtualization technologies. [Caim 14] The net hod of claim 13,
wherein step (b) conprises registering the video streamng in the |list of
candidate io presentation virtualization technologies if the user term nal
supports at | east one codec and stream ng protocol for audio and video and
if an average transfer rate of the network is greater than a predeterm ned
bitrate based on a resolution of the user termnal and an avail abl e

vi deo/ audj Q 15 .cocéec. %CI %i m. 15] . ¢ 1-irh§t{r§f[1 hoéjck?fofcla aim 12, wherein step
(d) conpr Seddder Rt ﬁB, 25aSBdVoh I FRG 43V TR TR and 1 he possibility of
20 processing for each technology of the list of candi date presentation
virtualization technol ogies, that the presentation virtualization

t echnol ogYccanmbez provi ded t hrough a web service if the web service is

avai |l abl e, determ ning whether the presentation virtualization 25

t echnol ogy canAbelopriceessieg ttiveoughe s At RDRAVNE lift ueie amglion method

5 implemented by a cloud device which communicates with a user
terminal through a communication network, the method
comprising:

(a) receiving system profile information from the user
terminal;

10 (b) generating a list of candidate presentation
virtualization technologies, which can be processed by the
terminal, from the system profile information;

(c) determining a device load and the possibility of
processing for each technology of the 1list of candidate

15 presentation virtualization technologies;

(d) determining a presentation virtualization
technology based on the device load and the possibility of
processing for each technology of the 1list of candidate
presentation virtualization technologies; and

20 (e) providing a presentation virtualization service to
the wuser terminal through the determined presentation

virtualization technology.

[ciaim 13]

25 The method of claim 12, wherein step (b) comprises
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service is unavail able,determning to process the presentation
virtualization technology trough the video streamng if it is inpossible to
process the presentation virtualization technol ogy through the RDP/VNC, and
5 determning to process the presentation virtualization technol ogy through
the RDP/VNC if the video streaming is unavailable due to a CPU s | oad.
[Caim16] 10The nethod of claim 12, wherein step (c) conprises

determ ning, based on the systemprofile information, that a request
service can be provided through a web browser if the request service can be
supported through a web service and if the user termnal can support ful

br ovsi ng, 4 e%%g,%n%&gt@?@gte shilf Eeguest servlce cannol e procsased

t hrough t S |nc nthe teques ervirc

det erm ni r e n pr h
RDPI VNG | 1 THe aver age (Fanct or Pave"orot e Ref ma?%?.si?@%%e%‘g?ﬁéﬁﬁge

predet er rAmedadat aabrapsiisgeaita vAQ i, eqathd edely stthe i RHP/aMNCat/at 1eBeh
predeterm ned term nal resolution, and determ ning an increasing CPU | oad
if the sefwertidirspl ays a sbeeenlbth|demfencodndgdahethepca§@n©ﬁtuhe vi deo

stream ng. 25[C aim 17]
5 virtualization technologies.

[Claim 14]
The method of claim 13, wherein step (b) comprises
registering the video streaming in the list of candidate
10 presentation virtualization  technologies if the  user
terminal supports at least one codec and streaming protocol
for audio and video and if an average transfer rate of the
network is greater than a predetermined bitrate based on a
resolution of the user terminal and an available video/audio

15 codec.

[Claim 15]

The method of claim 12, wherein step (d) comprises
determining, based on the device load and the possibility of

20 processing for each technology of the 1list of candidate
presentation virtualization technologies, that the
presentation virtualization technology can be provided
through a web service if the web service is available,
determining whether the presentation virtualization

25 technology can be processed through the RDP/VNC if the web
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The nethod of claim 12, wherein step (e) conprises providing the
presentation virtualization service to the user termnal through a web if
it is determned that the final presentation virtualization technol ogy can
be provided 5 through a web service, providing the presentation
virtualization service through the RDP/VNC if the user term nal supports
the RDP/VNC and if it is determned that the final presentation
virtualization technol ogy can be supported by the RDP/VNC, and providing
the presentation 10 virtualization service through the video streamng if
it is determned that the final presentation virtualization technol ogy can

be provided through the vide t.ream and.if the CPU load is | th
crificals$§W&€? 1gfflaﬂﬁﬁﬁﬁﬁfi§%le’ A ggSFE%}ﬁﬂ%%tiJé’prgggﬁFégioﬁéﬁe e

virtuall zgllon artligd LopienentbediBy acushhol S5 nakoUb ch goMynsEat es

with a clo evi ce through a conmuni cation ne t he met hod conpri si ng:
20(a) transitingg Systemipr ofddesd s mabi @rdcesikhecred opdedenteeion
(b)receiving data related to a presentation virtualization service

t hr ough arifrithall ipkedent at itenhvbi byl | zahironghechhbeogyRUBY €K@} nedabdsed on
the system 25 profile information fromthe cloud device; and_. . (c)
out pubt i mptehaiddng r élcat gk dthe preseprasebhavieRualViZAtroRZ3EEO e,

recei ved fromthe cloud device, on a scre or. as und. 5[ aim 19
technology through t%e RDP/VNC ?2 the ‘vigeo stJeaﬁ%ng b

unavailable due to a CPU’s load.

[Claim 16]

10 The method of claim 12, wherein step (c) comprises
determining, based on the system profile information, that a
request service can be provided through a web browser if the
request service can be supported through a web service and
if the user terminal can support full browsing, determining

15 that the request service cannot be processed through the
RDP/VNC if a video is included in the request service,
determining that the request service cannot be processed
through the RDP/VNC if the average transfer rate of the
network 1is lower than a predetermined data transfer rate

20 required by the RDP/VNC for each predetermined terminal
resolution, and determining an increasing CPU load if the
server displays a screen by video encoding in the case of

the video streaming.

25 [cCilaim 17]
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The nethod of claim 18, wherein the systemprofile information conprises
the performance of a web browser, a video stream ng playback function, the
avai lability of Renote Desktop Protocol (RDP)/Virtual Network Computing
10(VNC) client, a network status, resolution information, and a request
service. [Caim20] The nethod of claim 19, wherein the performance of the
15 web browser is determ ned based on the availability of full browsing,
whi ch indi cates whether a web page on the Internet can be displayed w thout
problem the availability of RDP/VNC client is determ ned based on whet her
the RDP/VNC client can operate, the video stream ng playback function 20

conprises a coﬂec I Hg%nd st.ream pr ot ocal_ whjch i é | in the
termnal, the %?MSF&' %Btﬁg éﬁﬁﬁf‘sgg’tﬁglI?Bélo?kﬁ%tagﬁk g% Sg%gggerage
transfer 5akaqiand the retast: REIo CoicRRL1 9881 BnS & RO cBPPLheati on
request ed by ‘a user. 25
user terminal through a web if it is determined that the
final presentation virtualization technology can be provided
5 through a web service, providing the presentation
virtualization service through the RDP/VNC if the wuser
terminal supports the RDP/VNC and if it is determined that
the final presentation virtualization technology can be
supported by the RDP/VNC, and providing the presentation
10 virtualization service through the video streaming if it is
determined that the final presentation virtualization

technology can be provided through the video streaming and

if the CPU load is less than a critical value.

15 [claim 18]

A device-adaptive presentation virtualization method
implemented by a user terminal which communicates with a
cloud device through a communication network, the method
comprising:

20 (a) transmitting system profile information to the
cloud device;

(b) receiving data related to a presentation
virtualization service through a final presentation
virtualization technology determined based on the system

25 profile information from the cloud device; and
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15

20

25

(c) outputting the data related to the presentation
virtualization service, received from the cloud device, on a

sScreen or as sound.

[Claim 19]

The method of claim 18, wherein the system profile
information comprises the performance of a web browser, a
video streaming playback function, the availability of
Remote Desktop Protocol (RDP) /Virtual Network Computing
(VNC) client, a network status, resolution information, and

a request service.

[claim 20]

The method of claim 19, wherein the performance of the
web browser is determined based on the availability of full
browsing, which indicates whether a web page on the Internet
can be displayed without problem, the availability of
RDP/VNC client is determined based on whether the RDP/VNC
client can operate, the video streaming playback function
comprises a codec list and a streaming protocol which are
installed in the terminal, the network status comprises the
type of network and an average transfer rate, and the
request service comprises a service or application requested

by a user.
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