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Extending VNC Server and Client for Sharing Clipboard
Contents Composed of Text and Images
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Abstract

VNC(Virtual Network Computing) is a desktop sharing system based on the RFB(Remote Framebuffer)
protocol which allows you to control a remote computer running a VNC server through a VNC client(or
viewer) on a local computer. To exchange information between the two computers, VNC provides the
functionality of sharing the clipboard contents. Unfortunately, the current VNC softwares support only the
clipboard text contents, not providing methods for sharing the clipboard multimedia contents such as images.

In this paper, we extend the REB protocol to share the clipboard contents composed of text and images.
Also, to support the developed protocol, we extend both the UltraVNC server and the JavaViewer VNC
client which are free open-source softwares. Through the developed VNC softwares, users can exchange the

clipboard contents including texts and images between the remote computer and the local computer.

» Keyword : VNC, &7 Ho| A=ZESL{(Remote Access Software), RFB ZZEZE(RFB
protocol), UltraVNC, JavaViewer, 2282 =(Clipboard)

CH1A : olehE  MARR : o¥E
«Hag 12008, 4. 1, AlAKY 1 2008. 6. 15, AlAt2AEY 2008 7. 25.
* Aot AFNPREATHY 444G 7 g 2
SN P A by
¥ B ATE A4ZAR 9% AngNdFAFLe ge 1T
r/1rA(HTA*ZOOS*(C1090*0801*0039))

g, At :(
H
o
o,
K. of
of rz
>,

ATAE A dAFEAE FPHAEY



116 B AT e S (2008, 7))

.M E

VNC(Virtual Network Computing)(1,3]& AHA7}
ARG A Q] 2 A"l o]g3sle] thE Aol 9|
A A 2Fe] A e ARE F TS e 94 Al &
olt}. VNC: CUI(Character User Interface) W22l &
y 94414 343 9=, GQUI(Graphic  User
Interface) Walo & A7 Al~Hle] AL A = e
AL AT 19999 VNC7F AT&TAA Adkeo] 2
2 Ylgo] ¥ olgf Real VNC(3], Tight VNC(4],
Vine Server(5), UltraVNC[2) 5¢] 2] o] &4
2 P2 dEn Qe S o9} Hg A Alo] =2
ao R AEf-2 ZEAA] AHETFSS Microsoft HE-F-
= XP, 20035l HAE Remote Desktop ZZ133} A
o] PcAnywhere Z2I3(6) o] it oleidt U4
Aol Z2OWEL S T2 oo g AFE], JE 54
o= x| o] AHske FHEol dH Uk 1
Hu 9 E4AAE I VNC Z2332 Mac OS Z ¥
A AHE7VEe e M, PDACIA Y] AAA 28] Ao7} 7beet
T OHES EYFAA AR RS AdE T o
A=$-= XP 29442 Remote Desktop 924 #lo]
Z2 R e S ALk gol, shvbe] Alz~'lE s
o] ApgARte] AL 7hsaitt, o] e, 2l FAA
U AE$2 2003 949 75 HEAAE A dstER
VNCE AH-s1 of2] Felo]dET} Ald A= te g
oA 47 AzE"E A F Utk

VNCE H|E& o] 94 o] Z2a32 24 Al ~H3)
AA AlzE 23] FHEE Y8S TS F 3
S Algsta A7), 2 =

25 A AT A 719Eahe Ewei, ARl
HE o EARE Zel2E oo e SHETA ¢
AR Sl meb SHEE 715 ARSSHE 9

Alz-Els} 27 Al 277 vheket AgjollA dlolEE o
sl sk A9lY Jds EeAeR A
Remote Desktop?] 7% 94 A28z} 27 A|28lzke] &
HEEE Ffralo] gl 2B oltg} o]n|x], &9z od
AESL Ze tket o] FRl2E Fhdt] AME 3
o 2Z4w F7/0E VNC Z2a3 =
7F53kA 9 Remote Desktop@he B8] I E 32]9] g
22E Ffiito] A A= itk wteba] 94 AlEl 27 A

3 =

25)e] SYUE FHE AHgele] Tkt

ﬂll

I

o,

N 2o

¢

Ho
o 1

F =S VNC Z2a3S 34 dert gl
E=HolHE VNC &

22 Al2le] SHE T AGE thekek Pl 26l
A, B2Eg) oln|A|7} Eihd el FEE TR
Wl tisle] 7]&dit). ©)F $l8) VNC ZZa3io] Algs}
= RFB Z2EZ(8)& &7, g &€ RFB Z2E

= o
2L AYIESE T8 9T s AT EG S UltraVNC Al

Wb JavaViewer ZEl]AE(2,3,4)5 43t} RFB =
ZEZe 97 A2z 27 A|~sizke] 91E Feo| F
HEE ZR2E 5 F e HAAZE ZeEo] inh8).
olg|gt RFB Z2EZ WAIX|E &ale] SHEE on|A &
TR F UES a1, &S RFB Z2EZS AUl
VNC AHe} Seo|dES /dsle] 7]Ee] YxEg) 3
olux7} x3E FHEE FH=2E T § I=E i

2 =i e theE 2rh 17 olo] 23eA=

VNCe &7, VNC w9} FeloldEee] F29 by,
VNC7} AHg-8l= RFB Z2EZd| tigh 2712 ek, 373l
Ae RFB Z2E33} VNC7F A|9she SHEE HXE 3
5 At} 49l e FHEE oA E TR

243 RFB Z2EZ9 Au e} FeloldES Ayt 5%
e Z4e VNCo &840 sl A9]H 6gliE 22

U AT IS AN gl

=)

==

2.1 VNC Mt{el Se2jo|AHE

VNCE 9 Aglol] Yx]8k A|~8-S GUI(Graphic User
Interface) & B3l 94 Alelapr] $1g =Feltt. VNCE A
23 X-window, Y¥=$+%, Mac OS 53 28 A|l~d&
GUIE B3l 94 A1 4 Utk VNC= AW o]l
E Zzagog Hddt) VNC AHe 94 AlzHle] s
HHE FeloldEd/] RFB Z2EZS 53 Adsie 9%
S @t VNC ZgeldExs VNCAHRRE Hdue
RFB Z2EZF wjAA]e] Y&-2 SFo|dE ARt & 5
UEE FAleh, 22 AHAY] Y48& RFB Z2EZ HA|
A& B3 VNCAH | ddste 9& gttt VNCE v
A Qs YNC AHe &8s AR A A
HEXES} VNCAMZE B438te [P F4F5 AHE-at

i

E)

o
oo
Mo

& e, 2 Al A Aeide HEE Al
she XEMS S AR ald Aol 5 o o skl



12 348 9% UNC AHsh SeholdEe] o4

117

ARdle Bl o] Sefo|dEr} &8 5+ o

EAel VNC ZEa#50 & Real VNC& Tight VNC,
UltraVNC7} 90t} Real VNC9 Tight VNC& 2529}
Hef2AA] R8T Ao} SeteldE, a1 Apuka
Qe Zefo|dES AFetn, UltraVNCE 9552 Z
ZoA T AMETFES Aot SEe|IES Al gstH Afulz
299 JavaViewer ZElO|UEES A 33},

22 UltraVUNC MB{2} JavaViewer Z220[HE

2.2.1 UltraVNC A

UltraVNC AH& Real VNC®} Tight VNCE 2733131
ovf o7 g FPFANA FFW) Y2 FYE

53k A og dmf2o ARgA A& AHEEIA 94 A
8ol HE & F e Ve At o 97 AlxH
o] sP-& AFdhe =8 &Y § 9= Mirror Driver
7Ie2)e At aea AE viAA 453} TleeR
DSM Pluglnelghe 715 (2]& AlFste], Auiet Setold
E7} Fate vAAE et & 5 e W
2008 28 AA, A AAL QAAA ] A BfE =
AFAIH(O”1))(9)E8 B == T A A
°] 91.46%% 73 vt webd Be AEe] AMake
ez FFS 94 Aol splell 7P &34l VNC =
232 UltraVNCeltd},

L
o
>
o,
v

I 51 .46% - Windowrs

M7 57% -Mac

W 067% - Linux
0013% - Phone

W 003% - Playstation

M 001% - Sunos

T2 1. 2008H 22 UK AR HRE ZAH

Fig. 1. Operating System Market Share for February, 2008
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Fig. 4. Procedure for the developed client to store the
received clipboard content to the local system clipboard
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import java.awt.datatransfer.*;
i java.io.IOException;
AEZ X A AEE QA A import java.io
JavaViewer Eﬂo] = hﬂoﬂ ‘1 =on= ‘:]‘_' ]—_—‘j import java.awt.*;
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public ImageSelection(Image image) {
this.image = image;

// Returns supported flavors
public DataFlavor[]
getTransferDataFlavors() {
return new DataFlavor|[]{DataFlavor.imageFlavor};

// Returns true if flavor is supported
public boolean isDataFlavorSupported(DataFlavor flavor) {

return DataFlavor.imageFlavor.equals(flavor);

// Returns image
public Object getTransferData(DataFlavor
UnsupportedFlavorException, IOException {
if (!DataFlavor.imageFlavor.equals(flavor)) {
throw new UnsupportedFlavorException(flavor);

flavor) throws

}

return image;
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Table 10. New/extended methods in the developed client
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