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ABSTRACT

Since wide display devices have recently become popular for communication activity, it is desirable for effective communication to share
those displays in an efficient way. VNC(Virtual Network Computing) is a desktop sharing software, which transmits the desktop screen and
the related events to other computers on different places. So, through VNC, it is possible for more than two users to share the same desktop
screen at the same time. But it is very cumbersome to share wide display devices through the functions currently supported by VNC.

In this paper, we describe the development of CoDisplay which is a VNC-based conference tool for efficient sharing of a wide display
device. Conference participants connect to the wide display device through the associated network address, and transmit their desktop screen
to the device. The control functions for the participants support the division of the display screen for multiple desktop screens and the
switchover of desktop screens.

i E

1 tlxZdo] A (Wide display devices), VNC, 3] 9] £ T-(A conference tool), CoDisplay

» St Etn AFREHYESUS D MAnY AUt 2009. 02 10
w SUSD AFEHEESUSEHE sty HArgtz R 2000. 02. 27
o MUY PFEHYRESMSEE B (RAXXY



CoDisplay : T3 t] = Z 2]

FAE 4387 93 VNC 7|4 3|9 v

>
T

Mo
i
A
I
sl
o
2o,
o
2,
N

gk
o,
i
-
oo o
r_&ﬂﬂw
BOE

o

o
T oo

_O'_I_L

Riood

o

£l 4y
o 2
of, £

FD(' O1>: O}‘-‘

ot
T Y

¢

lo,

2>

2l

e ol

tlo

o

_?L

2

f
of flo
o
_>'~l_‘

U Y v

Mo opek Eoge o np &0
=
i
i
L 2o oy
%0,
] It _Yl N
2
]
i}
2
tot
1o
)
a2
_>|~l_,
”
>
i~
_LI.:
>

e
o K
K

2
rir
ES)
)
s
(LU
o
y HJ 1\
e
[N
i
it
X
N
_Qi
et
_.1

¥,

Zi 23}7] f3ke] 2AbEn 04 2 €111} Google
218 2& 7ol £ =18 47 Febo] A
Sieh whebA 3o} Fojal me iz 2 A7

3 feEdol s eI A

[>

o g
T,
[t
it

W

¥ =

fi o 2% op o oo mr ot
jur)

b ey

oo
>
o
ot
o
L
‘tfi
15
L
bol
=l

2
o r

oft ey
o ot
D
o (O
o

it
N
S
ol

(¢
&
b o
o
M
A
)
_L|>:I,
et
tje
Ny
IR
o
ot rir

o
oL
e ore ©
(NN

©
2
N
2 g
4
e
o
[l
r&
1o
O
s
ol
i3
9
o

-Subtt Composite 53} 2+-& #-A1 1
ey A shube] s ake
AbaLgho] A sLe] of 8 Algto
Zdol7p A8 8 uf A A A I
g EAZE AT F HAZ 3
PCE dHs3ta o] LEX } o] %

[‘QJUON
Sui

id

O rfo oz
o o o iy

[ s A A <

rEAz
0
=

1

Mg Y ME AN fo
2

1_,
ob
2
R
>
o, 2
L

r4¢

2N
L4t o 1 oo ok
1
Oplxd
o

it
tlo
c
w2
é
b
AL

ar g

ok
rlr
o
22 ol
2,
X2
o
o
2
2
o
o
fo i b oox Ok o R @i rff oX T ooX (E o o Mg N

QL
2
Ho
rx
r2
i
oL |
i
2
N
X
XN
p
I
2

>,

3
9
X

g

2
3y
00 o

W Qo
I
H
T
L
>
1
tle
2L
N
gh

o K

Mo g
2

i)

o}

=

I oer
s

o,

oo

o 0L

(a1

o2 r
X

52 ok
_:—‘foﬁ
b
s

wot gk
T
o
et
o

a0 e o
o e R
i) o o o,

S0 2 e m ot
e 1 e oy,
,

SRS e B Ao

4 A
30,
fr

ol

4 oy

N
)
% ox

lo o T

Az H
A
9#

2
fatn)
o [ I
S
e o
nek rlo

)
b
X

©

Ol
v
&+

VNC [3]= TCPIP VI EQ A& F3lo] g|AaE 3}
& Tfte 715 S AT wad s gE gas
ol FA ¢t 3Rt nER PCYt WEYAR
AAH = B0 VNCO d23%F 39 2§ 7%
S AHEE & Ath VNCE 3S $538HE A8 1

k=
|

sy

[

A& FAlse oA ER FAE T gebA i g
At aashe 89 Folahs A48 VNC Aol
3 gaZde] FX 9 JA9 pCe VNC Fdo) ol
EZ HEY 4 JEE shejokith e VNC M H
= VNC Z&o|dE7} AN Al A& EE g Wl
7155 AFER g 3 YNC ZdojdEE o
2 FE EEA0F Aot 7S AF3A o}
HIe At go] NS o EAHE AT ¢
ik,

=2 A £ VNCE o] &34 HI¥ e oabd ol
L3317k 39 Fobll A Uy taF o] FHE 39
Fozge] THAHE FRHY F+ UEF =
CoDisplay®ll tst] 7] & 3§k}, CoDisplay & E3}o] A&

Az 7] HES A4 -Zrig pEk

E9o| 4 ] of Q2% dHs &9 &

7]1gke] 74 3 °1E1uﬂ o]~

A Oﬂ “”\] s *}%1}9] FHE
A

b
ES

oo 4y 2 rE
m1m
o of
P,L
i3
£ K

o [y
o
_?l’,

Mo F
O mlk{

[0
2L

N
N
¥ off m2
H =
d 2 H X ofh

[ S T w A

o w

N o

T

i
i
o

o] FAL &7 ok 28 e
517] $15te] ALEE VNCE 273}, 3d o) =
9l 3¢ A&-L F7] 913 CoDisplay®] 9 Ei #H o
el 7lesty Zled AdHH )2 2 VTS AT
AgH A F el giste] 7)< g} 4Z*°ﬂf‘1“
3 CoDisplay®] &40l tlst 22 2 35 A5 A
A A] gt

QL

1> fob (2L
m o N2 ooy

_

II.

It

Uy

2.1. VNC

CoDisplay= 3 t] 2= Zd o] FA|o 1S A3}
7] 93l YRAOR VNC AZEYAE AL}
VNCE 54 A £79 dl2aF Hs F#3t 94
A E 4 5 9l 715 & A3 Thin Client 7 3
B[] AZES]oje]th VNCE Hl 23 F S d43t
e A8 e FAEE St ER FAET A &
o EE 418 H3te] TCPIP 7|48 RFB T2 E
Z[51 o] &3}

1667



oGP REA S =EA] 213 A8T

A L2 Y= VNCE ULd Z4E9 Ed
& 715& A3 Aste G Feo Aot &
ZHojAE FeE AV At HEAHQJVNC £2ZE
¢ o] 2% Real VNC[6], Tight VNC[7], Ultra VNC[8] 5
o] Yt} T3 VNC AZESGO]E QEZA~ FYE A
THEE VNC 97 Ao 7|5 & 7|ite= E—%ﬂ
AL F¥T 4 =2 VNCY RFB Z2EZ S
Aot AL Ut 12 P AL F 21
HAVNCOI9F SSL ¢33 dZ& A3t Secure
VNC[10] 5°] vt 28jy g3 taFege] FA&
Tt EFAQ JAAEE FEE 3 VNCE
EAEA FEh

i o

22. UltraVNC A 9 ¢} Mirror Video Driver

Ultra VNC M £ @ EL 2 VNC A 9] 3 F /52 A
=2 7)Hke] A 2S GUIE B3t 3oz
LB AT F U= 75 AT HEHA 7152
& Mirror Video Driver[8,9,11], 4 =2 A 27191 7|
T, AR 33 A et Eeto] A ETY A Y 2 91
A4 715S A Fsha i)

Ultra VNC A ¥ 7} A|-3-8}+= Mirror Video Driver 7] %
<t e =tolni e g dul s d L] € Ultra VNC
Ao AHEE 5 YIRS S 9EE ) Mimor
Video Drivery= HIT}.© =2toli o] Zgiw s w2z
o WA ALEHE FA) 714 9 Ultra VNC A ¥ of) A 23l
D2 W 9SE&rel 42 CPUANE ZE HAG o)
A FoETe] E&HQY FHAES H5td Ulta
VNC MW E A}-4-3]1% Mirror Video Driver 7] 5% o] &
Fig= 3

2.3. JavaViewer

JavaViewer[8,9]% Ao} Q1o 2 7t @ T4~ VNC
Zeo]AEo |t} whebA Aul 7Hd oAl g T8 5 Q)
T BE $HAA Ago) 7ted FHe] Uk =&
JavaViewere C++ Q1) 2 /8 EHE AL ool
EQ FY3 7|5& ATHL oS [ 1] JavaViewer
o] FQ FRP24 AYE Hol1 gl

1668

E 1. JavaViewerel £2 ZajAet A&
Table 1. Major classes of JavaViewer and their actions
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Fig. 2 The interface of CoDisplay client for
connection to the CoDisplay server
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Fig. 3 The interface of CoDisplay client to activate
the selected screen
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Table 2. Transmitted Messages from a Server to a Client
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Table 3. Transmitted Messages from a Client to a Server
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Table 4. An implement of sort by square

LR PR RS
count = VncCanvasList.size
rows = log,count

cols = log,count

7 e AR R AR A7 T
Dimension = getVideoResolution()
width = Dimension.width / rows

height = Dimension.height / cols

/*7 VncCanvas A A 9] A7) & &
i=0
x=0,y=0
while VncCanvasList.size > i do
tempCV = VncCanvasList.getVncCanvas
if i % cols = 0 then
x=0
y =y + height
end if
tempCV .Frame.setLocation(x, y)
tempCV.Image.drawImage(width ,height)
= x + width
it+
end while
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