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A Design and Implementation of
Mobile Display System for Remote

Computer Control and Monitoring

Hee-Ja Chon

Dept. of Computer Science Graduate School of

Pukyong National University

Abstract

With the beginning of the Internet and Web, IT technology
moves toward Ubiquitous computing. Gradually, networking among
computing devices is integrated and user's mobility is emphasized.
Mobile devices' multimedia function and wireless networking
ability guarantee the user's mobility so that we can use the
mobile devices as the interface devices for interaction. In the
networking enable environment, a user can see the data on the
peripheral display devices and also remote objects on the user's
mobile device. Therefore this paper designs and implements
Mobile VNC system. That system can control and monitor a
remote computer by using a cellular phone which is the most
popular one among the mobile devices. This proposed System

receives remote computer's screen images, controls GUI, monitors
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the computer screen and system resources by a cellular phone.
This system consists of the Mobile Viewer which runs on the
cellular phone, VNC Server that runs on a number of remote
computers and VNC Monitor that manages various VNC Servers.
Screen images that are transmitted by Mobile Viewer are encoded
as the PNG format. That format is supported by SK-VM that is
the Java execution environment of the cellular phone. According
to implementation's results, the size of image was about
2KB~8KB. As the result of the transmission test by 65 times, the
average frame per second was 4.93fps in the emulator and 0.8fps
in the cellular phone. Consequently the proposed system is more

efficient than existing systems.



1. 48

Bl W& ANZFog IT 7|2 waEA ddsta Ao F4
e ae 428 HAFH &9 LA 2ud 5% (Mobile
Computing)2 ©] &A1, olAlE AA Ay EYH ] 7tad
SH A A A% (Ubiquitous Computing)e] =#i3dta ok @A)
FRIAEE AFEL 715 WAL S Zxste BER HAHFE
Hpo] £ 9] ol FAE HASE Wgod FFo| olFojxu =T
[1,2,15], AH&-=Fe} timjo]2o] o]E A& HAA37] Ha o2 HF
B 7o M2 WEYASHD dx, 53] 2utd HFE dnfojx
of F4 MEAAE ZsEH i U

FA dEeEa #4F 2Zutd dute]lzE dAAC g T
B Aojet AA ZYEH, diolE AF T 97 Ao A=l
AbgAte] ol F S BAY ]
Zutd dulol~25L WAdE "Rt 7153 Fdid, A4 <
By 7l5o2 dF Ao Axde HFEZeEA AEHL Yo
[3]. wekA AbEAbE olFFel zAHale] mutd tiuHpolX ALgslo
UEH I EAstE AL deolge H2d + d& B ofY
g, 2uld Oulolas AAZA AAF WFE HzFdolst=
A 2A AL = k. F Eutd futolzo] Ao WS U
BUE 973 g2aZgo] Al2®(Remote Display System)o] A
531 9rH345). VNC(Virtual Network Computing) Ao} 4

97 AFE ngIdE S b2 AFHY g2EHoe] FA, F

r



Euge dehle e Z g0l VNCE VNC A}
VNC ZgoldeZ FAHI, VNC Zo|dEE VNC AH7E A
F3te 94 HFE g9 ojwAE AFen GUI Aol +3
ok FelojdES AMu= F4& 93 Bejd RFB(Remote
Frame Buffer) T2 E&& A}&3 7]

B =Ee 2utd dutelz Fo 7 diFF e AR Q)
E FUHES VNC ZFHo|dER AHE3ste 97 HAFHE ZYH
i GUIE Alojste 2ntd faFZdo] Al2ds dA 2+
A3, %3k JNI(Java Native Interface)E A&3&te] Alxd =

_!_
A RUHY 75E Fan. FUEe 2" gAY FA4, 7

ZZEFZE AHES7)el HidtelA] o2 RFB Z2EES &
Z 740 AgsA 52743 CRFB(Cellular RFB) T2 E
gtk 4 FHAFEHY s omA= FuEe Ant A4¥ 273



N
r.l

IR

21 71 A 2" 312

o
N

474 Aojgl #HA v A7 FoA FHES Hz=Ed ]
AH 2 ALgste] Ao dides detdle A2 S Adste Al
€l 02 Rajicon[4]3 SVNC Al2#l[5]o] tix Aot} Rajicon
ApgaE QI H o] A7 Hold Al ~"lo g ALgate] Aol =X
gt A% $=(Windows) &9 AA] A=} AdaAxyn, §§ Ay
o] CGI 23 HE AFg o2 s Het FA7F A4 + Qlvh

rl

SVNC Al&gle 2 Alxgld {ALSHA VNCE 7o s did.
a8y SVNC Al2"1& VNC A8 ¢ SVNC Hof(Viewer) Atolel
g Mgl SNVC ZEA|(Proxy)& AAAIA ojv]A] @ HHES A
Fetng ZEA7L A3 B JHY A SVNC Ho18 VNC A
B Alolo] FAlo] o]Fojxx &=l &, SPOF(Single Point Of
Failure) %17} @& A "o} 123 o429 VNC A87 A3
9 A%,z Anpzl Ay FAA FEEHAEAAd diFd 7HE3
ARE A& F ¢tk mEA tee VNC A E #8dt= 71e
3 e HAFE F8 4 AFRHH 2L FA Ao ¥y, 29
T 97 AFH g A" FEe A ARE L] A 7
A Al~d RUEF Wae] dQdin.

upebr] B =R Agtete Al2"& VNC EYH (Monitor) &
Abgate] TRl VNC AWM E #elsta, 4 Ao 338 £33



t}. VNC A®gl FdE A2 VNC ZFEo|dEQ ®vtd 7o
(Mobile Viewer)9} A# dZAx o] olnx¢} HHAE HALslng ¥
Az BUE ] 7MY Hazsg 2, VNC A+ INIE AL&3)
o AFH Aol HIE 5 Ut

22 38 dAdde] w3

F8 dyagde A Mg #d Zdd 7 AFE, A 24

o ANE AFEHEPC) 71k AFE S A 19919 v spol X7t
AA R8I Al 3Mdl FHlFAE 2 AFEeE ol Fstal

A 1A 2AHe AEAH Ux2ayg AFE FHeZ HF
7171¢F ofZe] Aol el BF nAF AU, ol rvba] A F4
Aeiullel Lyt £33tE Butd tvte]l=e] HAFH TH F
o, wutd AFH FHAA AbEAE olFFA HENA] 7t
Tatar, ES A EAste AL dolH, Mujzd Hod F
Aok, 23 HFE 717150 A WAH AAd2YHE HE
7 ¥ " (pervasive) A77F AdPHx v w
ZHA fHlAH A AHFES ole s Axe Eutd HFEFA 717
o WAARE Fxste HAY AFEE A0 2o A
A+ FA e QEHo|AE AFei, i Azte wet WHEst
= AMul2E ZhsstAl & Aol

2 oﬂ

3~



Level of Mobility
A

Traditional
business
computing

Level of E mbeddedness

1 7" Aok e HaH9)

10 AGARY WFH 438 SolA %7hH Adoz fulHE

Feo] g A7t AYF ] g} WFL NG xRHoR
FHAES AFE d77F AAEHT glon, 2ntE fupo] 2o
ol&t MulA HP9 Cool Town ZEAE S9o| A A7 A
Pz ot FHe AFE FAE AEH FAA WA

o] wol Heolx ¥ AHAAA AMuzE A= AEAE

~ A

Ol
ro
)

(Disappearing) 8ol FHlAE = AFREH 22 Hdez 4
Ha e

SEvag s FHREANRY y-Korea ZHol wel FH[HAEH2
EHAE FF3A F7h 2Ade] A 7w A E BHEL A2

AA M AES& B 1 gk B2 fHlAHS d@ d
e #alel Frbsta glew, el E¥IE(HomeVITA),



KTe tjxg #o]2 Z(Digital Life Zone) 5 FHIAEHZ: 7S
s83 7]eS ARolxm u16]l. 2 FHlFAE 2 3], {8l H
B Zgol £y Fo] Aol #d 7le A7 M Ay A
AEL Fud F JYEF FF4 A7E AFsn 3

23 ®utd S9F

J2MEE Anp 71€& Znldo] 143 3oz d=dd= fnfol
2 PDA, FUE 59 Zuidy dude tulo] 28 A% FRF
olt}. J2MEXx A  CLDC(Connected Limited Device
Configuration)/MIDP(Mobile Information Device Profile)= -4 €
t}. 2ME9 A3 732 KVM(Kilobyte Virtual Machine)2. = 4
Fo At 7H3 VIAE FEZ o 29 2& J2MES 7EE 4
it

I3 2 I2ME®] T%[10]



F muld gr)e] EPEL Aup riuke] VM 43 C 7]
gho] wlolad] ZE(Binary Code)E AM&3t= w4, aeli =
E¥FE ZYFoz WIPIZF k. SK-VM2 J2ME(Java 2 Micro
Edition)E 71Wte 2 A H fFAAS thE 2= HPA
24 F g EAFor SK-VM2 SK d#Fo Ahd A
XCEY A clean room W&oz J2MEE JFd3 Ao
XVM(eXtended Virtual Machine)& AF&$tH10]. 28)ir 19 2
9] OEM-SPECIFIC CLASSESel| 3|23t SK @#F Ao =
nb AqEl A APIE A3t B =82 Al2" g AA FoiE
Aol Aag 98 SK-VME ALgdth & 12 olF SAlAe ¥

so wt Algse FA1 JIHY SAEFS A Aojn

|

SKT 011,017  SK-VM{J2ME + SKT API)
KTF 016, 018 Brew
LGT 019 - Java Station(J2ME + LGT API)

<E 1> o|lF TAA wE FA A FRE

2.4 JNI(Java Native Interface)

INI= Av} 71&%59) stz 2k ol9e] oz A4E Tz



Ao A g WAl GG 5 dE dEAol 2 AT
Bl % C, Credt ol @Rz 448 ¢4 2P ohol
Beelg AAY + gomz smdel P2, A F%

3. Alz=d A

A QFat=

>,
>
o
flo
(o
J

jeba)
=]
nl
=2
X
m)-

130 5] = VNC A Bi(s),
AWeA] AalE= VNC ZUE, FUZ Ao mnja Hojz 74
g EXA<% 93 CRFB TR2EZ S Algdt) Al2®" FAHL 1

HTTP Web Server
Socket
CRFB Z2E2) Socket

Remote
Computer



3.1 Mobile Viewer

2l Fole FUlEAdA Adss VNC So|dEEAN VNC
Au 7t Asets W oluxE J|gte s GUI Aoj¢ RUHH &
gl SK-VML B2 A 1719 &AARS A8 5 Joeuz
RUEete] d4& HTTP #AYA(Connection)S AF838ti, VNC
AMujeke] Balols A& A& Foje] Hafo] AzHW A}
$4E VNC 2=YE7 Adses § Ao P d1sS 93 ID
o} H2=de=g g8y ent. Fole B 29 EZ(Timestamp)et WHH
4 (Random Number), 23 ID9} si A~ =5 SHAI 3|4 <xe
& AMESIY 160bite] wWAlA TolAAE(MD : Message
Digest)& 73t o]AE EUYE HFstd AHER FS 8

ot 2MEE ¢35sE % Adt 43 EFY JCA(ava

o,

Cryptography Architecture)®} JCE(java Cryptography Extension)
g ¥3stA] ¢¢or 2 Bouncy Castle #helBelelZ7H12) A& 3=
E A8 A5 73 AAHLS 19 49 2o

)
3
o
Ll
&
>

2E 4 HAA golAlsE BA



AFo] AEFsH EYHZHREEH VNC Au9 IP J2EE AF
Wl AojE AJFE VNC AW IPE Agsfa ABet Jof Alo
o d o 4 &2 BAg AR Fole MY J2EE A
3 gopg FAENA TE MBS MdstH MG ¥ 2 A
o] o]Fo] o] F X}

mutd Fole 974 AFHS dHe 27l HE Zoom ind
Zoom out 3% =m=9o} FHFEHe GUIE A°sl7] 93] Mouse
Click, Double Click 7]'5& 7kttt 28lal 944 HAFE 9 ¥ o
vl Aol S 9% 2323 (Scrolling) 715 % vl 944 FHFH
Aol g A% FA Al BH, 28 A2" Ad BUHPEES 9
3 HPES AT oy HAFL ARl e ME wywz

TR AFHL AFEARE s HES AMEEe] AT

mel AWwe a3 2o
= Zoom in : FHE] 7t2st Az AVINE 94 HFEHY A

ojn| x| & A& (Cropping)diA “EFATH
= Zoom out : 94 HFEH HA A o|n|AE FUE 7tEs
AZ W& sahe] e,

« Mouse : 729} M2 4 A9 uleA oln|AE FE 3}
Ve 3, o] AL FoHES -8k F - § MES AMEEY 9]
SAAH.

- Click : u}$-2~ oju]x7} g3 HHoA Z8 WS AdsH
AFE wUE Swe fgais g npga FY PPo

—



AP At

Double Click : w}-9-2 o|w] X7} §X]3 HF A 29 %‘%‘
Aesid AFH 2UY Ao digste AAdA dE €9
Hedo] AEtt.
= Sub Menu : AE w7 & 3}wo veRAT
- VNC Server List : EUH d4€ v VNC A=< IP €
~EE AL H s

rulo

» Option : Zoom in REoA vhe-2 ojmjx]¢f o] Fo] m& 3}H
o HF d9& BAEE 232EY HHEA 12 HFHor 943
AFE Y 3lW olu]AE Q= Auto Refresh HH S X3
t}. Auto Refresh W# Aa Al Al ojnjx] EA|74R] 1z o]
o] A9 ¥}

e,

o~

Ay e ded 2o AR die 47 ARH A2d

Ao Hoshs BHe T

» Computer Info : 924 HAFHY OS, CPU, #Eg Sl gt 3
HE Yedt

» Memory Usage : 98 ZHAFE7} A185< vEHZFE 7HAH L
2 Jehdr

 Running Program : 94 ZFHAA AP 223 ZLE
& HAFu F2REF 3 Z2aPL MEYsH FsAY
At}

ol

_11__



* Rebooting : €24 AFHE AFEI
ShutDown @ 94 HAFHE T8I}
All Rebooting : EYE9 dZ" VNC A7l AdF &
A7 AFEHE AF-= A Aol HE ol

» All ShutDown : EUYEo] A4" VNC Auj7} dfFd =

17 AFHE TRAIIE SA Aol WE ol

rirt

SK-VM2 &7 4% HTTP & SAlol A At g
by RUE AEEHE FA Aol ¥#H I VNC Server List 3
B ozt AWt A BAL T F RUHRE AYEs;
of g

o
(2
tlo

3.2 VNC Monitor

VNC 2YE= Z47te] 44 AFdHdAM Astn de g9
VNC Auete] 48 RUHAS L FoldA 485U VNC A
Hel IPE A$dch BUEHE AW A& Hall &AS AE
31, Holgts HTTP AYAES F3 F4dd. RUEH= Hd3F
ol VNC A®7} H&shd VNC A9 IPE A3t #Hesta,
2t Hol7l AS JAEHA dH2H= 7Iwke] AREA S A
+3tH IPE HojdA AFso. AEA 1F EES Bouncy
Castle olBEjg] & A&l Fds 3, SHAL 34 dads
2[12] AH&3te] Rol7h Agd wAA dolA2ES Q1F AR E



Aelae H4e gen g

=
T

1. Bol2%He MDA ID, 29c, Bd29z, dy 5

it

3. Rol2 R e o] MD9} A4 F MDE vlwdte] 3™ Hold
VNC Awe IP 2|28 dAsdn Qo] Asjsid HoldA
otg] 11, AlEAE D9} HAY=S QY

o

o7 VNC AY g 2EE AT 3¢ VNC ZUEE= dA
A48 VNC AW IP g2EE AAEsd RFol7l Aod
A VNC A¥e digh 7183 ARE fAst=% ook &8 7
oA ZRE FA Alo] HEHG WolA the VNC AHel HdFste
Aozt FAEHESE vk 22y Folsk VNC AW Apo]9] e]mjZ|
2 GUI B4 E /MYdstAl geoernz RUE 43 &522 <

& AA Azd Asrh TAsA e

3.3 VNC Server

VNC AHE 947 AFH oA ddidd. VNC M 43

A7 Al VNC EYE &2l IPE §53th VNC AHE Eut
d Fole} Aol APHW HAFE FEL HEY A= 7

_13_



i
roL

Ly

th | EY olu A= PNG £ o2 dagso] EZutd FHol=
AEsdc AFEY 39 olvjAE Ertd FojolMe | B

Zoom out® Zoom in ZE=o] wgt tt2A AHej¥v. Zoom out 2
oA AFEAHE AFHY AA S FAHEAA EUEHFER
oljx] A7|E FUE 3 Afol=ze] A A U™ (Scaling) -
~AYdY A, A HP(Affine Transformation)S AH&ste] 37
TG FlE shwsh A g RAA T A OA
2ol A7) W3 A FE(x, )= x BT o Uy WFoE L

HE F4aH0 AR FE (X, y)E AT

o

o

(z') [QOW”!

= o (1)
Lyl 10 3yl

~AGE Q¢ as} S FAES HFEH W 2o A2 A
golth fAF HE A olnx Fio wE HAA AHsE Fola W
g FAages AA37 A8 FHF¥ H2PH(Bilinear
Interpolation) S A&tk IS BIPHS A3 47 shae] 7}
FX 2 2zt JAd9 g Addstn 7 tFAE sfa2HEHE A
of A u] & gH13].

Zoom in REE FUE9 7lze Az Arivg sde 5A
goe mEPdg SAEHN 223 o|vX = Java Image
/O 22 &2 AHgsM PNG x9oz dadsz, da34d

olulA wlolE ~EYS mHd Hol BA RES FAM FuUE

=g

_14_



Cropping

Scalingbown

AffineTransform

138 5 VNC Server?] o|ujx] g #A

44 AFE GUI Alo] F3& fs) VNC AH= =vtd o
zRE vhe2s FY3 fE FY Ads FRT FoESG AR
Bel g 2717 M2 gd2ag 2ukd JojdAe vl ¥H
o Fue AA HFH 39 vhes HH Fol7} wr) wEbA
2ol Foj2HEH Add x, vy AR HFH FH A7 5 7

FHE oM FH(EE HE FH ARE A=

VNC A®= GUI BR %% obyz} 7 AR, f2e] AL
o AYFe Z2a HAEE Fake] 2utd JojoAl A<
dte] AR8A7E HAFE O e A" ARE Gl dh ol

_15_



@ Aue Azgd g dF YL dop F22 INIE A
sl 7% e sABT £23Y FAL Co A4T F 5 P2
golnale(dl) HA= PE Hol2RE Y FAE wow d
dag 29 ¥ 9ed 45 2w

AA AEF 1% 6& Ay Twa

a9 7 Avpel A C++ RER TE dIE 2FIE ot

JNIEXPORT jbyteArray JNICALL Java_NativeProcessTest_GetProcessList
(JNIEnv * env, jobject obj)
{
int count = 0;
BOOL bFirstModule = TRUE;
CProcesslterator itp;
CString namelList = _T("");

if(pList.GetLength() >= 1)

pList = "";
for(DWORD pid = itp.First(); pid; pid = itp.Next())
{
TCHAR modname|_MAX_PATHI;
CProcessModulelterator itm(pid);
HMODULE hModule = itm.First();

if(hModule)
{
GetModuleBaseName(itm.GetProcessHandle(), hModule,
modname, _MAX_PATH);
BOOL bFirstWindow = TRUE;
CMainWindowlterator itw(pid);

for(HWND hwnd=itw.First();hwnd;hwnd=itw.Next())

H
o
o)
e
)
i
Og{:'v‘
of)
ro
[

2O Y2EE T C++ A=

._16__.



import java.util.*;
public class NativeProcessTest{

static{
System.loadLibrary("NativeProcessTest");

}

public native byte[] GetProcessList();
public native bytel] GetModuleList();
public native boolean killProcess(String data);
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