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Proposal and implementation of VNC proxy for WebVDI
KAzusHI TAKAHASHI ,t KOICHI SASADA t and IKUO TAKEUCHI t

Virtual Desktop Infrastructure (VDI) is base technology to achieve Virtual Desktop En-
vironment. Existing thin-clients can not be used over HTTP. On the other hand, existing
software resources are not used on web-browser based VDI such as YouOS. Therefore we focus
on VNC, which is widely used to implement thin-client systems and develop VoXY: VNC over
HTTP Proxy. VoXY is a proxy from RFB protocol which used by VNC to HTTP protocol.

Our results show that VoXY achieve practical performance to build WebVDI systems.
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B 1 VoXY #RA#In#«: (a) WindowXP OF R I v 7% Safari #*5. (b) WindowsXP
DFAY kv 7%k Internet Explorer #*5. (c)Ubuntu Linux @5 X% kv 7% Opera
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Fig.1 A variety of desktop being accessed from different web-browser: (a) a Win-
dowsXP desktop from a Safari, (b) a WindowsXP desktop from a Internet
Explorer, (c) a Ubuntu Linux desktop from a Opera, and (d) a WindowsXP

desktop using Nintendo Wii
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Fig.2 VoXY architecture
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Fig.5 Cumulative distributions of Web-browser display

update service time per LISTEN event. Histogram
bucket size is 1 ms.
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Fig.6 Average bytes transmitted by the benchmark
applications.

RERERT.

ELETBEHFENSV nautilus TH, FEHLT
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Table 3 Component benchmark result 1

Component Cost (average) Percent
LISTEN round trip time | 33.386 ms 100%
CGI Script 30.238 ms 90%

F4 EaVR—RIORCFv—7T 2
Table 4 Component benchmark result 2

Component Cost (average) Percent
CGI Script 30.238 ms 100%
Managed Server | 5.020 ms 16%
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7T B ETORMITEELTHARW.

FH@ 7151, VNC Server IO FHEME L CRHIELZH
AL, TORFIZLISTEN 22 FEFETLTHLLRE
KBRS TL 5% TORR % JavaScript ETHEIE L
AT, RERMIL S SHTHE. i, 20
e a v R—3 o h Do L ERTh
BEACHE L. BRERI LRAITTFT. ZORR
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ALD Y% EEDTNDIZERBbMPE. ZOZLh
% Common Lisp T&E/ 7z CGI Script DE{T= R
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T HARETHRWT e ST L% cgi & LTEITL
7=& Z %, LISTEN round trip time OfElX 20ms B
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mon Lisp LBRORAF— T v 7Fa X bRKREVE
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FLOZ : Free Linux OS Zoo® 1%, QEMU & Java
Applet ik VNC Client (VNC Viewer) %ML,
Web 75 U¥F EIZCTHR N 08 7 5 7% L CEIfE
ERBIEDTEBVATATHD. FLOZ 1%, Java
Applet fif VNC Client %, E#: QEMU 4% VNC
Server ® TCP — b (5900 FL) CERETH L
WHBER- TS, Z07d, BETR FaVGE
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LCBIENTHRTHS VoXY LISHENELS.
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VNC O@EiX VoXY &I HTTP OR&EA L
TW5. Ajax VNC (3% $D VNC Server EH L /=
0, SNFa—-FOFREITI> Z LI TERD. XV
AT AIAHL FCE—FHEHDOYV E—Larv tr—n
V7 Ry =T WS ALEST IR,

6. Bbh VI

AFRTHE Thin-Client TH5 VNC 7' hairs
HTTP \Z£E#T 5 VNC proxy, VoXY DR EFEE
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IZBWTH, HTTP 2B LT VNC 2 #RT22 &
A& 3. Thin-Client & L TOMEEFEMECIX, BE
L7 70— a B\, HEREER O K
A 150ms MR E > THY, Z OEZBEIEHFD
BETTHHECRS LELET, +HIKERNTH



D lpmrahiz., ¥, BOFMEERTI, VoXY
D7 b NOLEOPTH CGI script DFET2 R
FABWZ EHHBA L.

SHOBENIL, T, 3.2.2 HITTHWR L Web 7
T U E~OHBEFIED S H, Canvas & 7 TOFEE
EREITOLERDDEELD. £z, 333 12TH
L7, Y= \nbOEHFERELEDOL IR S 2T
DWTOELR IR LS EOBRBETHS. £, CGI
script DFEITa R PBRBNZ EAHBE L. Lo
AMOEY, CGI script LA OB CBEHL S 2
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YEZIT 4 THREOFMEEIT ol LTV AWV, F
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FENCTVONEEMMET D, 22T 7T 4 THRES
MRBRETHDEELS.

2 % X &

1) Barham, P., Dragovic, B., Fraser, K., Hand,
S., Harris, T., Ho, A., Neugebauer, R., Pratt,
I. and Warfield, A.: Xen and the art of virtu-
alization, SIGOPS Oper. Syst. Rev., Vol. 37,
No. 5, pp. 164-177 (2003).

face: Strategies for Effective Human-Computer
Interaction. (3rd ed.), Addison-Wesley, MA
(1998).
13) VMware, Inc.: VMuware. http://www.vmware.com/.
14) WebShaka, I.: YouOS, https://www.youos.com/
(2006).

2) Bellard, F.: QEMU. http://bellard.org/qemu/.

3) Boca Research, Inc: Citriz ICA Technology
Brief, Boca Raton, FL (1999). Technical
‘White Paper.

4) Chan, H.: Ajaz VNGC. http://sourceforge.net/
projects/ajaxvne.

5) FreeOsZoo project: Free Live OS Zoo (FLOZ).
http: //www.oszoo.org/wiki/index.php/Free_
Live_OS_Zoo.

6) Michael Smith, W3C: HTML 5 Publication
Notes, http://www.w3.org/TR/2008/
NOTE-html5-pubnotes-20080610,/ (2008).

7) Microsoft Corporation: Comparing MS Win-
dows NT Server 4.0, Terminal Server Edition,
and UNIX Application Deployment Solutions,,
Redmond, WA (1999). Technical White Paper.

8) Nye, A. X Protocol Reference Manual,
O’Reilly, MA (1995).

9) Richardson, T.: The RFB Protocol,

http://www.realvnc.com/docs/rfbproto.pdf (2007).

10) Richardson, T., Stafford-Fraser, Q., Wood,
K. R. and Hopper, A.: Virtual Network Com-
puting, IEEE Internet Computing, Vol.2, No.1,
pp. 33-38 (1998).

11) Schmidt, B. K., Lam, M. S. and Northcutt,
J. D.: The interactive performance of SLIM:
a stateless, thin-client architecture, SOSP '99:
Proceedings of the seventeenth ACM sympo-
sium on Operating systems principles, New
York, NY, USA, ACM, pp. 32-47 (1999).

12) Shneiderman, B.: Designing the User Inter-

79‘7





