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Introduction of multicast of screen delivery software TreeVINC

Ryo Yasupafl®  Yukiva OsHiro?)  Suinyi Konofl:©)

Abstract: In lectures and seminars, the materials prepared on the PC screen is used. Participants need to
concentrate on the projector, which can be a burden when cross-referencing with the PC at hand. When
the presenter is replaced, the cable needs to be replaced by switching the presenter’s PC screen, depending
on the adapter connected to the PC, the PC screen may not be displayed properly. TreeVNC, which is
being developed in our laboratory, is a screen distribution system that displays the presenter’s PC screen
on the participant’s PC. By connecting clients connected to the server in the form of a binary tree and
distributing the delivery cost, It is designed so that the processing performance does not decrease even if
many people connect. In addition, there is a mechanism for freely switching the screen of the presenter,
which is convenient for presentations at seminars and the like. Currently, TreeVNC screen sharing is limited
to wired LANs because of the large amount of data. To support widely used wireless LAN, we evaluate
the implementation of data communication in multicast and the data division and compression method, and
evaluate the possibility of multicast in TreeVNC.
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TH Y, H5—EHR MulticastQueue 2* & H T — X H°
e X N W4, MemoryOverFlow % [B]3d 5 72 8 (12
Timeout AL v RAHAEINTWS. £ L T, Timeout %
BUHIU 72B%IZ Node & DA UINT L MW 5.

3.4 ZRLEE

TreeVNC Tl¥, ZRLEE[4] \W5 Y I — NAETT—
X DEME%EATS. ZRLEE I RFB 70 b )V CHHTE S
ZRLE WS TV a—R&RA T2GIZERIND.

ZRLE % Zlibj5] CHEMINZT —XE&Z2DT — &
DNA NP~y X—=2 ULUTREEINB. Zib X
java.util.zip.deflater & java.util.zip.inflater T /T#g & fif 5
M2 5. UL java.util.zip.deflater (&7 23— NIZHE A
MEEZ2EZEESHT (lush) ZE&HBHERW. #KoT, EM
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FIND_ROOT TreeVNC #4212 Root Node % E3 .
send direct message WHERE_TO_CONNECT it % Root Node (Z[#<.
(Node to Root) LOST_CHILD T Node DYJWi % Root Node (Z515E 5.

FIND_ROOT_REPLY

FIND_ROOT ~D3E/E.

send direct message

CONNECT_TO_AS_LEADER

7§ Node & UTHNET 5. #fiED Node BEENT NS,

(Root to Node)

CONNECT_TO

£¥ Node & UTHifid 5. Bifii/id Node BEENT VS,

message down tree

FRAMEBUFFER_UPDATE

W5 — X . EncodingType 2> T\5.

(Root to Node) CHECK_DELAY BEDOBILEEJET 5.

message up tree CHECK_DELAY_REPLY CHECK_DELAY ~D3Ef3.

(Node to Root) SERVER_CHANGE_REQUEST T ) D B 2 K.
FRAMEBUFFER_UPDATE_REPLY | Mi{&F — X D Ek,

send message

SET_PIXEL_FORMAT

pixel fHDFLE.

(Root to VNCServer)

SET_ENCODINGS

pixel ¥ — & ® encodeType D% FE.

KEY_EVENT

F—HR—FPoDA XV b,

POINTER_EVENT

RAVEPODA XY .

CLIENT_CUT_TEXT

THRANDAY MY T 7 %R 2B D message.

FRAMEBUFFER_.UPDATE

{5 — X . EncodingType ZHj>T\5.

send message

SET_COLOR_MAP_ENTRIES

eI N T W5 pixel iz~ Y 795 RGB {H.

(VNCServer to Root)

BELL

C—7Ex2RST.

SERVER_CUT_TEXT

Y—NBTFXFAMDHY "N T 7 %Ko 72D message.
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ZOBEGTHEHEY W EAOKEIIENTHS. OF
0, HHEZEMET S5 PC DA% MIRRHTHERL L, BfE 2 &
Ee B EREHHTEIeATES. 22T, Wii ©
Multicast DHREZ AW TEASHIZ S Wifi 2T 52 &
NHEETH B L FEZ 515, Tree Root 1dE#R LAN (x5t
LT, Z% ¢ % UpdateRectangle % Multicast T—& 721
HEET5.

Wifi ® Multicast packet D+ Xl 64kbyte D3E K &
o TW5A., HD ¥ 4K O K E X OHEE FEHr ik SMb * 8byte
TEMERT T 64MB FEIZR 5.

ZN%EJTHME L DD, 64dkbye D /3Ty MIAML Tk2
MBI H L. Wifi D Multicast packet IFHEFIZESNE Z
CEREEENTWaaWw. BLES 2N TREEZREITSZ
LIXTEDD, HRRUHIIEHTH D Z e TFHEIND.

Z Z T3 9 Blocking IZDWTHELR L ERZ1TS.

5. RFB @ UpdateRectangle DK

RFB @ UpdateRectangle (ZPA F DK 2 ORERKIZ 722 o
TW5. —DO updateRectangle 12 IZ#E D Rectangle 1%
A2TWT, X 51Z—D2—20 Rectangle ® encoding type
MNdHBH. ZZTlk ZRLE T encode & 17z Rectangle A3—
DY — NN 56X 56N TL B, Rectangle 1Z1% zlib THEMG X
NET—=ADPBEINLZEIEZTIMNNTLSE. 207X
1%, 64x64 @ tile 12X S5IZHEINTVWS (K 5) . tile N
Ly N H BEELH S H, Run length encode
INZRGBT—XThH5.
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N Phase 0
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[

Phase 1
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WS 5. ZORIZ, tile NEIXEE T 2 B EIX R WD,
Rectangle DR IZZE D 5. ZRLE ZEBL 2D, /X7 v b
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zlib 135 & 5 Y RWVWHTTHEMiZ flush $2 082 H 5.
ZD7HIZIE, zlib D API ZHWT, WYX A IV 7T
flush ZIER. ZORHZ 1 tile 32 flush LTUE 5 & [Tl
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64kbyte D packet D HUZITZEID tile DIFAET B3,
%t L C Rectangle Z K3 2 BELNH 5. FTORF NS
0, BPTHKDZAREMLH 5 DT, = DD Rectangle H*
MBI D,

#* 2 updateRectangle D/

1 byte messagelD
1 byte padding
2 byte n of rectangles
2 byte U16 - x-position
2 byte U16 - y-position
2 byte U16 - width
2 byte U16 - height
4 byte S32 - encoding-type

4 byte U32 datalengths
1 byte | subencoding of tile

Run Length Encoded Tile

n byte
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BHRLEF SRR E
IPSJ SIG Technical Report

D, ¥ L\ Node 23EfR LAN 85t i 22 - TH AR DN
AF YY) —IZIFREE RIFS2 (K6) .
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Tree VNC {2 Wifi £ ® Multicast packet =\ 5% F
HEIZDWTHELRL /2. HHE#ME IZ Hareware supported 78
MPEG4 72 ¥ % W25 Z & AT E X & b RN 228558 H
ARETH DM, T I Tl Java L TCEETE I LGB GIE
ZHATERUZ. Wifi O#E L Multicast OFEMED
FHIXZNTHEMCR D L AfEERH 5.

Blocking 1% TH D, FEMO R MIZHTEE DR T
LEAMZIHTIL I LA PRI TWS. Wifi ED
Multicast packet @ drop ik, #HREEICHKGFT 5 & Eb
NBEDTISKRBERVREZ L EbNS.

EREHEE DS BMEEEOENEL 2D H 5H8E
EXLE/LRVD, HEVPKRETHBGEITIE, KR TH
bV EEETS.

VNC 3 —NADEfE FEDDENZDWTH, Node Hift
RO interfaces 7 & B ¥ 2 AR LAN Bt & 56212
KBS AN, BRI 2 — P ONEINT 2 0, I IC S
LIEEXAT HUEE LT L HENDH 5.
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