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Reliable Group Communication Platform using Virtual Topologies

in a Dynamic High-Speed Network
Yong Tae Shin'- Min Soo Cho'

ABSTRACT

We propose Multiph which is a virtual topology for a reliable group communication platform on dynamic high speed
network. We also define group communication primitives for transmission of messages and group management. Muitiph
consists of a set of nodes which are process groups and a set of edges which are the connection between nodes
providing the route of messages. Processes can send and receive messages overlapped in a several multicast groups.
Overlapped process organizes non-overlapped logical group, which called meta-group. Multiph guarantees ordering of
messages that received at the destination group. It has no extra node that decreases system performance. Although the
group has dynamic group change to leave and add process, it does not reconstruct the existing platform structrure.
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Multiphel gt} 7)g@dct WA, T32E 7))
Aell 7o) 49 A8 AHEFE Aol dlste )&
i, ojz|g Ao wgen ZaAx 25 EY A
£9 FAHE Stols Ex)(hyper-tree) (2) 722 74
gte dulge] st 7lgdtt.  Multiphs 19

=2 g gol Folg 4 .

(49 1) Multiph : M = (V, E)ol&d, V&
AREY AWE Avisa, E € VXV
olt}.

Eg] JdZE OYRE P93 AP T4 Aol
of sojgo] EAs ¥E UZE W e F
29 9L 598 old EAsl: g2 Hu =g
EA3Rs F ARAbole AnE ¥al A o]
EA3He Hold Tzl ke Aot zn EE
A2 wjAA BE AHoE TE HAAZ FFEY=
Aol olgh 22 AL FEe] Y& FUdF 2
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mG = max (|MP;|), 1<i<k
labellmG) = 1
consturct_graph (mG):

construct_graph (mG)
{for labelMP;) = 0 do
if ((ImGl = IMPil - 1) && (mG C MP))) then
label(MP;) = fabel(mG) + 1
else if (mG < MP) then
} ~mG = ~mG U MP;
1{”01 (exist ~mG) do
SJAIAMP = MP,: min (|MP/]), MP € ~mG
label(Add_ MP) = JabellmG) +1:
link to selected MP;:
{ar (label (MP) = 0) do, 1<j<k+
mG = min (|MP;|); labelMP) ) 0 && not mG

*Select new mG*/
/*Recursive call*/

/*Hyper-link*/

construct_graph (mG):
}
el g FoA AMEEHE label2 7 WElaF o]

Multiph® 343t A=A velles 24 ¥
oo}, RE mlElagEe Snaldel ddEs ol
o label B Vo2 %73 At} mG 18& A9
332 A consturct_graph()E 33387 A
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< AeE A @ Multiph® 3A8h= 59 7+ e
239 Jabelzte BF VRUE 2 3%e zHA @t
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2 FAEA £& delagol gled ov|dt

g (28 5)E e 22 dugEel (28 3)dl
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(38 5) Multiph &
(Fig. 5) Construction of Multiph
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(Fig. 6) Optimized Multiph
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o3 BRE uelaEY dEA Z2Axd o)RsE H
EF1Eo] o=AQrtE AT ojd, EAs Fol
¥ Ao E AAE ol WEIFE el o
7ol AR wWAREIF b APl HAA Y A
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7M1 Multiphol X Zdel &8s 527 19
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& o|F9A Aoz A4¥T  Multiphe WEIZF
oAl wAR]e} 2418 7} dlElaEe] A TEAx
7b AR, FAE deage] 5= b 2 v
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FUHolA WA EY &M dAE s Y
Tzt

3FS dEA Z2Azd ZAF fAXES O
o ¥3d RE Az 2FEN AFHE
a7l 9e] g &4 a8ln 9440 HEH
AEE dEgch AZHE wFele AR Aol
g AT EF dEA Z2A20lM 2t glo} AlFA
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AAHES e 2k

Multicast (msg, MG) :
7Ede) A8 wEt B34 aF MGE A
AR E Agdte ZeuElEE pege AAEA A
AAE gujsty, MG E3A 158 JeRdt

Receive (msg. message buf) :
AR E F48ks aFdA dbd fAXE +
AlsHs ZamElneltt o7jM msge A9 o
AMAZ st message bufe WAAE A%
k= BHE 9uldle ZAeg vAIXe g &4
A AREE R A8 ARt

Send (msg, member id) :
7+ 239 YEA ZRA2NM 18 23 7
Zte] Z2AAENA WAAS Agshs ZovE
Hojt}, msge HAAAQ WA o, member.
ide WNAY Falgtdolslhys 25 ZRA2E
o Myzlg gn|dict,

Receipt (msg., messae_buf) :
Z+ aF9 RE ZREANZEY HAXE Al
zuglHolt)y, MY msgE message_bufol
A%t

Error (messag buf num, member_id) :
Zr Z2 A2 gulg dajx]g gAle] o] F4
AA A%E W, AEsle TenRolt
message buf num< ¥t A FAEA 53§ 0
AA9 WMEE Yeb, member_ide WH¥ X
B A 29] Agztoltt,

Resend (msg, member_id) :
7t g9 i EA Z2A 20 Error TulglR)
FAEE, g4 ZRA G WA AdEE
g LejnE Holrt,

o|e} Zo] flollA 7led ZujElHES 7A3 A
otE 7SIl viAAE A WA, a5
A2 Aol A s, ol AMEHE ZWEEE
& Multicast, Receive ZB]VIEJHE ol&3irt A

Aol AZL FPESIdelA gEt 7 2R 1goA
2e] Zueta WalAe] 2R L WA E FAlsteo}
57t 7P 2 a§dA A g ofst

e woE WAAS At tgw g agoe

(38 7) Multiph&olM HIALX] Z o of
(Fig. 7) Example of Message Transmission on Multiph
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T 91X =/ 1 dE 2§ (@, el WAz}
=A% deag (d =234 d9AA me gg
A4 olof g veaEe (ab)E A4dd. agn
ms% WELE (bydlA WElaF (ab)E HA$Hr)
et 1E (ab)dl =& AAA mT mae dEas
(ab>9] WhEA Z2AxoA FAde] AFd. F
Mol wAAd g &A7F AAREE, 2" $M=
g WELE <abd)E A$HT o]} o] AFHE
HAREL 7N Multiphel 4% Ed 71¥&
o] &3t WAx] A4g B Aolth 7MIIAN Multiph
df stoly M sz Ye FE2 dEaE
(ab)ollA Wl 2E (ad)® (acd)EE WIMNA mE
A4z, del1g bdEE AR mE stold
Mg B3 AFdich WE2F (acdo =23 wAA
mre &7 it FE HEOE (aoE EF S
o] &3 HAIAE HAgct (2 NAA HAAA} &
g5 = dea2{e 557 71 (abd)lH 2EE
o} aelz, {(ad)$} {ac)dlM HWXA7L A", o
o) Alg3h= TYu|E|BES Send, Receipt, Error,



Resend ZZWE|BE AMESHA Ha, o]3 Zan|
B2 5 oajr Aol ddt ¢MA PxiAdo] B
A "ok 89 (2% 8)& /MY Multiph®
el g X¥EE Z2AA ZveH B o
Wk T2 A0 S RET,

Inter-group comm.

Intra-group comm.

e

°
Reprasentative process

Member process

(38! 8) ZZM|AQ| A} Xo|E
(Fig. 8) Transition Diagram of Process
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% 2E7 AREA oFANT. Z2 A2 FHY W
Sl ZE A2~ 05T Huh ZEHYU 2 a7
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Bo] WY Y WY 1EFLY e gy 1
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o o] HMe 1F9 FAHY #EE A= =y
el HEE 7)Ed

Multiph A28 18] AAEAY o A€

agol AAIZE LA E ojn] Y sMEAE 7

ZolE AAAY Wae v 2 ol Multiphol
Fodste 2Eg el 5ddE aFe® v 1f
E3e 2 BAE 2R 4= egagoelr] wielu
o] ZYujE|BEL aFo FAE Y3 Z2AA
U aFA €588 4k Z2AA7 2AslEe 9,
olAE Azeh: ZnE|BE vehdt)

Add (MG) © 2% MG 714& 93 Zgvgln
Create (New MG) : N&& 1§ New MGE A4

st shs Zejvjeln

COF MG gHE gke Zeju
E]H

Delete (MG)

7RRle dae ZaAxe QEluxels aF
(M9 dEA Z2A 20 7190E a3 Aze
1F, New MGE AAstTA 8t Z2Axaye 418
= HAAY o M aFe] olFe] AAEHT, 1
9 °lEE 1FY F:=E dudd a2F9 FE)
RS st s & 2FE T EF #A0 e
aFe Adggd, Mdd 2Fe g ZaAXdA
N2 2go 4HAS 4, AAAE Fu ¢
& F e e dAgd. a8ln, g4 aFEde
solu HAG A, ek, TIRAT} obd uiA
(exclusion) BA] i, 2L F=& 2 7MY
e dgags d4stn 1 aF9 dEx ==
Aol A HEE 2Fo] APHARS deln e 9
Agtt oz, foxe ol go|y] HE dFw.

9EHE i Z2Aale gEduxste aF
(M®)9] WER ZzAxd 2HE 8330 2HE
a3e aFY dEx T2AAE GEE g =
227 AAE FAE e Wy Z2AAE H43)
T o 2EE date Za4awe gEazic, &
At GEE Y3 Z2ALE 993F 1 1§89
Z2A 27t EREA g ASolE 1 159 AAE
7HEI RN AAG ok gt AAlEE C1ge)
¢ Fezb T agelEy, O a5 7HESelA
P84l Pste 2Fod, HAIRAY FuHol Hi=
aFelt). o] AT 2FE AARE 159 49
EAste g AAlE agez dd9 pAns
AATL2M Delete Ze|ulE|ne $3& Edr},

AAE stodopste 1§9 FE7t 1ol obd A9
T aFS A9 o= aFo2RE 1t gA o
FETY ol ztMe] EAIgT} o] goi= AbA)E|of
of 3 1F9Y WEAl T2A XA WAAE A8
T 2EFE ¥ e 1E5E& HAR d3" aF9
ol A9d EAste 1F9 dEA ZEAx9 ¢
Yo BN S FHIT o) o, g3 AZIUA
stol® ZHdE AAT] oz, o ol NMZE sl
¥ A& F718HA g,
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(M7} 3718 we} A== Multiph?) Zol(dE
=8 9t WElnEe 7 1004 FE 50742
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A duelgel s AAEE Multiphdl ZolE
Agadtt. 2zt WelaES 50709 ZRAMNE] A4
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BEY AAA AEE 1022 AR} ojde Fo
A gFAd 2 Ad=EE dEeElafe] =8 F
g 1082 Agets A 2L duioltt. 99} 2& %
A& 10094 WEsdA AL AFAE EdE od
(23 97 22 495 4¢& 5 durh

Ay AuelA HE upel o] Hg 1§ F7t
ZIREl e BAEE Multiph®] #Holde B& Wit
SR o 7o 2 Zoj2 FAES UdF IA
o}, metA 2 =5 Aljtste #WAA vF AEE
A3 A MultiphE BAdE oo ¥t
A gu AT RolF ZEde AS 4T UNTh

P{n

rlr
N
X
oi
:&9
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O = MNDNWbhbod~
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(38 9) HEIOE T Zio|ete] 2|
(Fig. 9) Relation on Number of Meta-group vs. Depth
A Ay AAdd veaEe FE=(A)7 |
st o), AXME= Multiphe] Zol(d) 9y #AE 4
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(Fig. 10) Relation on Overlapping Degree vs. Depth
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