T ddy, Agd A1z
PZARA LY T3
19999 64, pp. 109-129.

SUTRA2 ¥RMa WiEo] "ot &8 AP

oA e
______________________________________________________________________________________ <% i]_> o
e 34 ABAGe uAz u
X Z =
O U5y SA%olNe s 3-3 @oi:; A Y
O. dutd ZEAgore] AR A . -a a =
31 AR AGEA Y AR uy V.2 ¥
Fued
32 49 YEY=z AA >
33 347 gp}_,_,] =k stract
- M2

oA A o M 7 F2d AA stue BE R FA A2ER ZL
= Alx"e] dA R EE&EAY. dust o ¥ diiR AA"e A H
FEodle TUT H&o] LQ8FH IIREAA mAe FFgo] Adistr] et A
A2 divt 2 NEAZY 24 2 E4EAs od AFE IR gEZRE Eofo
Z #AE o g 53 B4 diside 2 5A4o] o= & 5 AFEoA
EAHos E 7 s FAL d7UY HAAoloM A7), Az, dAd R B
T B2 EoplA A7 AYH Qo

TR 4855 AT st=dol AW d HA g eFEL 49 A
E7kA] ol2xm Jou, FADY &&, By T ATEH

sulgel e AFolold wrk 4FA A7 Yasth 1 FANE 53 Fx
g gyol Y ATE BAAAY dAel 28 582 EATE RPN w Fo
st sfubste EAWlA of| HEl BANS W, o]F oW £MZ AIY R
Aol weh Fale] wgol 2 webd & Uv] WEo|th

ol gl 7kAI7F oy £ AFaAE g FAde 3 e A
FA A Agds A B A (information dissemination)E o &t}

2,
u
>
1‘0 agl ol
of
ok

(n

HA e @Tu Rl o3 ZAndd
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o)

ol Mo PR F2 FAWS BEdted o FAYR ‘E—‘E BEE F44
=] k1) Z

Lobol @ HENA Aol # Aut Bk wekd B 5 AE e A2 o
A FuA AAALE Aot B TP £ AmAE g 7,; | 328 WY
s W4 e T,

@) AL HED JAH 4Y 92Y FALAAT T 5 ok

0 @ T G2l FHLANA FA) FuE ABHA 2@ F, @ Wl @

AL ARE AT & A

© & AL olg] FYACZRE B0 ARE WS £ Yok = @ Ho)
@ FYYoRRHY JRE W & ok
S Sl FA

(@ AEE Fages ojd A &Aoo & #Hy FHER g
of EYHoR HHALE T+

o]¢} ZL HYWAE local broadcastingo)l2t dl™(Farley, 1980), thX o]
message switching networkell Al £ = dtH(Schwartz, 1977). A& S <29 1>&
Bz

<Y 1> FAIG9 o

714wt 1] 7HA 3 e FRE & RE nuEd A Agsol sty &
A oetd 22 HRE Agith d@al Alzto] 0¢olgtz &zl 7HA (1,2) Aol @AY A 7hol
3022 Azt 39A = vt 13 27F ARE BHR8lA € o] o gAl wir] 1L 39,
vt 2% 50 ZHZ AR E wdd, shx) (13)3 (2,5 A9 AGAzre) 2 29 49
og Az 5011*1—:— g 1230] AEE UdA HI vy 58 ofF RE Aejo|ot.
s um 2€ oy FEE BuUln T FOIEE o] AlZtd) viY 2% TE Roz A
BE 2y 5 gt A nig 13 3%e] ABE rued, 47 ng 49 602 B
Aot Al?& 7oA 7EAL (25) el AR Ge] @8F o] o] AlFoA mir] 2& ¢ o]
4 B2E Fo] glx, uiY 5% uig 82 AHRE wuy] AFAdT. A7 8dAE 1A
(1,4) & (36) 2 HEALDo] FA BYA = vld 49 6 FojA vit] 72 FR
& dAgdfof g, we 2d £ UESF vly 6oA Bt waaA A7 994 |
o 701 FRE FAEA HHY, vty 82 AIZF 12004 ARE FAFozHN HRAHG
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#Ao] EuA ddh
ol }A& &7 4A JetlE <29 2>9 2.

<™ 2> FERAGYY o | <3¥ 3> BrRASYY o 2

oA71M 7z} mit) de] AA &o Qe AE I vty FAAzZeY AT g
o =AE AP vtoielAe AEAIME Yehddg weA ZE ozt ARE $4
ZI7AAd e 1298 Aok a8y 7 wigel e $4 xS vEE o "]7}°]
52 5 Uus AL FFY £ dd. dE B0 <29 3> Zo] AG A E %
o AA e FAAIZME 97 o EY.
A4 local broadcasting H4lolA AR HGHwHe QA= 2z 3
oA deeAlzt =W of Ao wet Alad HAAY $4Fgo] gt u
A FANZAAREANG T2 A2 WeozA FAn 23d YvrEQ EAFA o=
(sequencing theory)2 F2 4G4 EAE 2 Aoz 3t & slof & o] o
27l g o, oW AdEAMd weEl dg e Aol LUt st FAE tEL o
of wks} WEY Ao HBRAG EAL o3 £42A EA7 YEYA A
E3bstAl AR 8 oAl 2 FolHAge] uids] of@m s AAglo] o] £}
Local broadcasting W&l ARHddd diasixes 2 977 Uz AF= A
gFoltt o] FollA FHY w3 AL AHEA gSH go 4, R A9 §
B UFE FAW A Farley et al.(1979), Proskurowski(1981), Slater et
al.(1981) Fol HA AEwy 2 HHFAY AAZYH S MLeded, 2 A
Aol AEAlzto]l dA ¢S thFdd. Koh and Tcha(1991, 1993)& ol & &3
gt HEAte]l MZ & 9o gEiAxs A JHE ALsidt dgeg Ef
& FHE Ze TP g dFE ZFolE £ ded, FAY FE(Ko, 1979
Peck, 1980; Richards and Liestman, 1988), Hypercube (Johnson, 1989; Labahn,
1993a), 497+ =(Gerbessiotis, 1994), Torus @ Meshd T X(Park, 1996)olA 2] AR
Aol izt d77F vk duty A% ZA$ 2 Mo ARAGAzIe] 2L o

r°‘ er-‘:L'

v ox o% on
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Mitchell and Hedetniemi(1980), Scheuermann and Wu(1984) So] &3 E4 mok
oAf dd B 7tx 2yFg A% Diks and Pelc(1996)F AR AR S aRxoz
TR F dE AEFR N A7tk Bagchi and Hakimi(1994), Ahlswede
et al.(1996), Chlebus et al.(1996), Pelc(1996) 5& A 7lsAo] Ue Ao dialA
T 4FA3, Bar-Noy and Kipnis(1994, 1997), Kwon and Chwa(1995) T2 A
of & 7‘437} Fd Z5 gaA @?OP%E} Local broadcasting “o““% & A4
ol 7}114— AE BERE UE EE Aol Al HEsts ol T4 o
7HA 3 Qe AEE % T4 Lol 7ﬂ Aedte HAHE Q). o) & gossxpmgol"«}
st °]°ﬂ KH‘I‘} o] FolE F JtHKrumme, 1992; Labahn, 1993b;
Labahn and Warnke, 1994; Fraigniaud and Laforest, 1996; Knisely and Laskar,
1996).

a¥d S5 FErt obd dvty FAFolA o ARALGEAE NP completed)

)

e
—LJ rlm

o] W=l AL(Slater et al, 1981), Z FMorMe FRAGAZIo] 2+ ThE AL

of aiMe A7 237 A9 vt AR gk B AFME o] Ao da gyt

d SAYAA wE A ol ARE Ase WS ngsta oo 4%y A7z

A HFHE 08T ZgHdEE I Zé‘ii‘i"é”‘u_q dvit 22 ¥ B¢

AERALGEM B¢ 2 A 2R By s AAsE, 1 geye “«Vé‘?ﬂ 53t
KX

i Y BAGNAS HA ALy, &4

L
40
o2
R
g4
-]
=
x
lo
ox
HE
-}
E

R oM B HEA L 8-S F& RS 4 vlgolye Ao
A7 doe AL & 7 Aok 2@d A uiddelM e 3 dAgeME FakeE R

FE UEYAY AS ol 5732 o2 2 siygo] sHEEo] glth 2 FolA
ATl Efo] He 2RXE 28 453 ZH(Koh and Tcha, 1991).

T = (V,E)& vldE9 I Ve 7IxEe A EZ o]Folx Rt 9l
U7 Y E S F(rooted tree-type network)et dtzb E Vel @ 94 pol o)
T,2 T2 subtree T vE& ¥R 3l v I A&EE(descendents) o] Fol A
Aoletx stz oA p e #HA AR ALAIZHminimum broadcasting time) t(v) &
vZ7t ARE 43 A& W vERH T,9 2E vldo HRE ddsts HAA 7o)
gt gl a8y T FE& rog T o (r) L g HE 859
gho}.

(A=) vel AAut(son node)EE& v, vy, vk B3, 7HX

(v,v)), I</SK)AAM] ARALGNZE c(v) e A 2™ t(v)E e

e o agt

rr
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2e Hoz o

t(v) = Maxlsisx{]gc(vj) + t(v,-)} &, t(y) = t(vy) = - =2 t(vg).

ol AYE olfstd UFH UEAIAAY Frides F 3 AENNE 7
A-E 2vistd <2¥ 4>9 Zo o] YL dHyY UEYI diF AHHES

3
oW 29 @At 9o

e orir

void compute_min_broadcasting time(TREE T°)
{
/% Set t(v) < (@ for all » in V. %/
Let U be the set of end nodes of T
For each ue U, set f(u) < 0:
/% Set up T  and W. %/
Set TW« T-U:
Let W be the set of end nodes of T':
(The root should not be included in W.)
while( W is not empty){
/% Select a node, w, in W and obtain #(w). %/
Select a node w in W:
Let v, vy, -,vx be son nodes of w

such that t(v)) = () 2 - = t(vg):
Set t{w) «— Maxlgis;{{g“c(vi) + z‘(vz-)}¢

/% Update U, T', and W. %/

Set U« UU {w}:

Set 7'« T — {w}:

Set W « W— {w}:

if(the father node of w is the end node of 7))
add the father of w to W:

}
/% Obtain t(root) %/
Let v, vy, ', vx be son nodes of the root

such that ¢(v;) = t(vy) =« = t(vg):

Set t{(roo0t) = Ma.xls,-sK{lgc(v,-) + t(v,-)}:

<aE 4> URE FAGeAMY AL A
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Ity UEYaY ZAF HAH ADAzE File FAE NP complete o) u}3

ATk B A dury y A HLs £ e AEAGEAAE D 7}

Algitt, g Ao WEYa YUY F oide 71X E dHzdol AN T3
% Holl s Zodd 8 3t 3r3e}.

fr 20 2
2

m

4o

s}

3.1 BrAGeA g 298y

4 vigel e AZE £ e ARATEME 09 2o

311 HAAZUYFF HF £4

HA HAHBZUFE 733 o] YFo oju] stEoe] glE HAH HEEA &y
& Aot old met JRE ALl o WHE UFEY TN ArATRE
A ol&% Aotk Fol WEHAZ} YFHold o W A7 HA 7o) Hu
U5F&o] old wie z} vig7txe HdAZE ue HEAYS e Ao 2z W
Aoltk. o] W HAAZ YR TR e AT BEHoZ o]&F £ glo
2E AA AEAE ADAHZYFANEYG o @A 5= Aot we ] o] wyo)
HA s o) A J7te HE 2S5+ Jo su"ch

rir

3.1.2 vlgo] A o] QAR Fo 12H =X

Bz s vite) d2% vid ZelM AR $7) sMA Be nrjzog
HA HHE AP} o] Wy ol Lol W vitye] WA YEHE AFozH AHA
AN 29 5 JdoE ugold A@Ho Hzta B 5 o}

313 49 &4

&
SRE ¢A
4

A A|zte] g o e g2 HHE 2] A% A
Adolstn & £ A3, o71M T e ok Wy o@d dFA=M HoE

o] & 4 Aut.

32 99 vEYga AA

dugoz vEAI UE ofd $8YWL WY ©, APYate] HE e
Az7t $3He] Yow I Hrhel AAEE R Subl vk WA o BE =
Aol tsiA AYg sok shed YUMo I gato) BA 2 A9} uio)
ool 3% modge Fiol AAY YEA2E LeEe P
o a™d 71E ATFEL A3 AR Y% EAIA GAAT APe @

il
o
Ol
o
£
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A7 dEEolth ol tiREEe WENIA FA7 28 %0l 4 AA7 dus] 2
et HUE AF7] HEolth B dFodME Jrdguwdd s Pgrts 3}7‘3‘3]
AoiA tgd MELIE ez & = JAEE 9o YEYA(random network)
AR disf 2ras nEstm Sawe] 2E AAUEE Audg

HEHZS e F w43, 245, 428, Ty AP L v 23 1hdskA
do] MIEHZE AT 71 Utk 28y 49y JEYAY ASE tdx gon
ofg] 7 AAHge] Zhesich WAl ReolddeA dEHogE soje WHozE
PHEE o]t A E FHAAZ AYse FH, 23 Y THFAA L oA iy,
vto) o} 7FRE Ao} 7tHA FAse WY, VMR &7} °] 9}

K 5

T, ol ¥HES 4 W UMESIY FF, A7 53, A 4y Sl
net "ol E 23 + AUk

< AFdAME vide 7HAlE Wzl st A A4S
O 2ol B 7FA YoM FL2 Aeg ArdEH. 94
UEHZ g AZHE FA3s I | 9
oE I vng o $54do] ERAY tFoz 7 vidd dAHE kA £
(degree)oll =7& & + vt Holth olAL FALY FAd AAA Z utre]
Ho AA7HA F(porte] Hdi) THE FAH JYojA HEAo] Helvoh =¥
o] 273 #Hsle] YTHIE AAHez & 5 Aok AHAFI PYE v
ol ey S HEAIE UA Aok st AAZEFH HeH7te Rigel
A

49 UESas Adstcd nsicr & AdezEs F vids, videl 24325
= 719 —r(degree) FhA M o] BRG] Uk, o] Zzpe] A 2 AT
A aed gEe oed 2o

o] WYL 24 HY WA
KX

712 QA EEd & Aol E 30, 50, 100, 150, 2009 57§¢]

3.2.2 vio] Q45 = 71A 9] 4(degree)

o] gl WM e o ZFA7F AL F Yoy B AT E oJFEE, bnp)E
ety 7Hgse 2AS s9t ne #2 3,4, 5 6, 7, 8& A"stdn o] Zzto
tsled pel @& 0.3, 04, 05 06, 0.7, 082 Fo EX& st dJFREE9 7|6t
E o daAME 2ME sidded, drAddwyde Hridad disiMe Ao #e
A7t ko

323 7A A RRAGAD
syl He] BuAgAze 4FH 24 AFE oFHAE Fopny)
YEoh O I APl 2L oG] AT FPelNe] WYAD FAS AHAe
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2 7% A7 AKAY o EF A4 BLH gel AURE Ast A7) dE
of 2 Hgol W APl wETh A/FAY AP 2 AEFES} S W2s] @E
of Azl WE #HE AFL AYEMAIT 2Ye BEL Y APolth 2
el del uAeEEs 7l$goR e F40) AR GRZ WEAIY 73
$ AN AYEEES FAT £ Q7] WRo) o RRo] ) Ko BE A7}
st At FRANNG Ex ARADAY EAo] $48 & Y= FEP

¥2& AU E E(uniform distribution), 4% E(exponential distribution), Erlang %

¥ (Erlang distribution), A # ¥(normal distribution), && & ¥ (deterministic
distribution) 5°] it}

ol B X Ztzto) disiA EA4 g e, 2 A 2y B AFgAME
A X A A5 g dEHQ o2 Hdo] 109 AFEEE HEs
kool W Azte] 022 Y AY \FE Z F - dE B9 50 oAU e wiAEE
£ g

i

0

3.3 47 2 (shortest path tree)e A A

¢

gty FAFANAY FrAG] VFoE URE SAYL HdAsE AR 22
Wolth, & ARty FATLe RE sitlE d7dstE 24 AU F(spanning tree)E 3hY
AAstA ol A HRAGETME Ao Ziol & A%E 7dE & U 9
Uatd U7 AR A e R Mg gEidE 22 AFZH Uk da o)s
288 4 7] dEelth ZAUFERE %L 77 oy DA ZUF(shortest
path tree)& ®3l= Zo] /14 £& Aoz 7idgch

2 AN AaHE2E F3led F 48R Dijkstradl #ye ol &3ty Ho
BEUFE TH. oJFA 78 UFEY JEAI FolM AR HHE FH L9
Aty YEHIAM Y HEAGEME Hoo

Ay UGN ARAYARO] o wAY By

341 A1GA: 9 L1]E°_]3_9] A4 A

MENZS FEHo2 wEUE AHold ot slre 4 Ng Jeges
3o gutd YEY3 %— BN 7 =d), 2 olr]o A e AAZIA] = A3} nol

18 A PA AEFEE0] p olIEE, binp)E Fvta JHAS) & A7z 4
7 0Q1 A¥E QoEZ o] XA 09 ghg uiAG ddy R¥ES }%—?ﬂt} g
2 Afol mEaMe d4EA] Re JEHArt A4E £ e, o ALdE /1A
g F718te AA UEJZ/ AAYEE gith wats Z+ vl g @@7};(] 29
ol = R O]_GJ“FEC%]*‘] ok7} LEZOZ LA Hej7 2@ 5 9,1‘:}‘

=
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342 A29A: APz Uy 74

Foll A DA WESZNN YJ2 Pue 2ude Medsie] o 2HE g
RE wg7xe Az ojd AZEZ FAY AUAZURE TIE oot
o714 = Dijkstra®] W& o] &%}

343 A3GA: AR AGH A F3

HEo sdHdog Ry ALEAE A2 T Urte FAHoloh. zH Wy )
Fol wet z} vioiAe] AgEAE dAHSY BA AdE M E g FRrAGe
A Al & (scheduling) & gttt A A G W& 7Hxo Mo AR AGo] BUH A7)0
FAPE F A vt Z4Zbo) dis] oAl ArAdg gae "l e AL uE
gt

°olF TR ¥ MAANI 2P FRE BY <29 559 Zr}

35 4% 4

Sl M AA G 47ER 9 Ardged ZALY] %S F737] 8 (Nnp)
of o3 ol dal WA= dPS St Borland C++ 452 Z 2398ty IBM
PC (Pentium)ell A 438 & 433t}

A BERADAN - R XYoo & & vld7A FEE ﬂ%ﬁ}
AMre Br71EeR ¥ A3 AYstd <E 1>oAM <X 5>7x| g g @ =
(N,np)gkell thste] 2kzh 2074e) MEAIE A2 712, 24 W F3AgAzt
Eoll YEbUH.

Eol B AF E& (npd o)X, FAHA 22 HEHINA 7tx +9 YEE
Uetdg, 2k 033 22 Jo 7o

to lo rir

(DE) = (%ﬂ%‘glh ZHA ) _ (A% 7tAF)
= (el8x oz 7158 FHurtaF) N(N-1)/2

3, 4, 588 7} ARAG U e zl ARAGA Y HFE Jedd, F
F& & 29 (Nnp9 #ol tisl 20749 99 HEYaE YAAZHenz 7z YE
3] he FEANS 2002 YFolA an b sE 7 mluolAe ARAEEA
g veghiis 2 Jgue gga 2

s=1: HGF2 U HHEA

s =2 vttojA e AATRA Fo 7]12E &4

s =3: 99 A4

W oo de ko] HYeA F MY 2L - FFRALA] A He AL
Ueb o},
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int  Num_node[] = {30, 50, 100, 150, 200}:
/% number of nodes in a network %/

1
(2]

int  Num_node_set /% size of Num_node set %/
int nl =3 n2 =
float pl = 0.3, p2

int  Num_net = 20: /% number of generated networks %/

®

/% range of parameter n of b(n,p) */

0.8: /% range of parameter p of b(n,p) */

int N, n, seq’
float p:

void information_dissemination()
{

NETWORK network:

TREE tree:

int 1, j:

initialize():
for(i = 0: i < Num_node_set; i++}{
N = Num_node[i];
for(n = nl; n <= n2: n++){
for{p = pli p <= p2: p += 0.1){
compute_degree_prob_distribution(n, p):
for(j = 0; j < Num_net; j++){
network = generate_network(N,n, p):
select a center in the network:
tree = find_shortest_path_tree(center, network):
for(seq = 1 seq <= 4: seq++)
disseminate_information(center, seq, network, tree):
} 7% N: # of nodes in the network %/
} /% n: 1st parameter of b(n,p) */
} /% p: 2nd parameter of b(n,p) %/
} /% j: index of generated network for one set of (N,n,p) %/

<a¥ 5> 4wty FATA Y FRAse] FY A HY
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<E 1> N =30 W JrdgAzte] 3

(n, p) 45 > s
1 2 3
(3, 0.3) 0.133 208.0 212.9 2135 1
(3, 0.4) 0.133 192.8 194.3 1956] 1
(3, 0.5) 0.135 1883.8 191.8 1949 1
(3, 0.6) 0.136 150.1 153.6 1581 1
(3, 0.7) 0.145 1116 1159 1183} 1
(3, 0.8) 0.160 101.5 106.4 1083 1
4, 0.3) 0.133 199.6 2004 20371 1
(4, 0.4) 0.134 175.0 176.8 18421 1
(4, 0.5) 0.141 119.0 129.1 1286 1
(4, 0.6) 0.158 919 102.1 101.3] 1
(4, 0.7 0.177 62.0 64.7 649/ 1
(4, 0.8) 0.211 58.1 63.9 60.5 1
(5, 0.3) 0.134 173.3 180.6 1854 1
(5, 04) 0.137 126.0 134.1 1437 1
(5, 0.5) 0.160 82.2 93.6 936 1
(5, 0.6) 0.185 67.1 7.1 7011 1
(5, 0.7) 0.215 56.5 60.3 564 3
(5, 0.8) 0.257 424 53.2 429 1
(6, 0.3) 0.137 123.6 133.8 1316] 1
6, 0.4) 0.158 90.2 99.8 100.2{ 1
6, 0.5) 0.185 62.0 72.2 70.1 1
6, 0.6) 0.231 486 55.3 53] 1
(6, 0.7) 0.257 46.7 60.8 467 1
(6, 0.8) 0.309 42.2 50.3 410f 3
(7, 0.3) 0.147 112.1 121.0 1267 1
(7, 0.4) 0.172 797 98.2 8.7 1
(7, 0.5) 0.206 59.1 69.9 638 1
(7, 0.6) 0.257 459 56.4 449 3
(7, 0.7 0.305 44.3 54.3 426] 3
(7, 0.8) 0.356 374 50.3 395 1
(8, 0.3) 0.153 96.1 101.4 1058] 1
(8, 0.4) 0.193 62.5 68.6 665 1
(8, 0.5) 0.238 52.7 64.1 529 1
(8, 0.6 0.286 424 52.3 412 3
(8, 0.7 0.352 384 477 401 1
(8, 0.8) 0.408 38.1 459 3H.7 3

s FEARAN] T He £A
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<E2>N=509 o ArHgAzge g7

(n, p) R : s
1 2 3
3, 0.3) 0.080 317.8 3189 3198 1
(3, 0.4) 0.080 349.7 354.4 357.0 1
(3, 0.5) 0.080 3119 3152 3205 1
(3, 0.6) 0.080 228.7 235.3 241.6 1
(3, 0.7) 0.087 152.3 162.7 166.0 1
(3, 0.8) 0.099 95.8 99.6 98.8 1
4, 0.3) 0.080 3456 346.7 3478 1
(4, 0.4) 0.080 256.3 264.3 266.0 1
4, 0.5 0.083 195.1 2075 209.6 1
(4, 0.6) 0.093 108.2 1235 122.3 1
(4, 0.7) 0.107 765 86.6 822 1
(4, 0.8) 0.125 63.5 69.9 66.6 1
(5, 0.3) 0.080 258.0 261.7 265.3 1
(5, 0.4) 0.083 225.4 2336 2422 1
(5 0.5) 0.095 99.1 104.9 109.4 1
(5, 0.6) 0.112 77.2 83.0 79.3 1
5, 0.7 0.136 60.2 62.7 60.5 1
(5, 0.8) 0.154 56.6 575 545 3
6, 0.3) 0.081 223.4 229.7 236.4 1
(6, 0.4) 0.089 109.6 118.3 1159 1
6, 0.5) 0.110 856 94.2 94.2 1
6, 0.6) 0.136 60.6 70.1 65.8 1
6, 0.7) 0.161 50.1 595 527 1
(6, 0.8) 0.181 52.0 59.3 494 3
(7, 0.3) 0.085 182.4 195.6 198.7 1
(7, 0.4) 0.104 90.4 102.4 98.2 1
(7, 0.5) 0.128 64.7 76.5 713 1
(7, 0.6) 0.152 50.1 64.1 539 1
(7, 0.7) 0.181 50.8 60.7 529 1
(7, 0.8) 0.216 45,0 62.1 46.0 1
(8, 0.3) 0.091 1137 126.8 129.8 1
(8, 0.4) 0.116 625 71.7 715 1
(8, 0.5 0.144 585 72.9 615 1
(8, 0.6) 0.176 445 50.1 48.4 1
(8, 0.7 0.210 46.7 548 454 3
(8. 0.8) 0.246 426 495 39.7 3

s WERGARO S AL &4
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<E 3> N=100 & W JEAGAZL] G

(n, p) e ° .

1 2 3 s
(3, 0.3) 0.040 593.7 597.8 598.8 1
(3, 0.4) 0.040 631.0 635.6 639.8 1
(3, 0.5) 0.040 572.3 577.0 585.1 1
(3, 0.6) 0.040 468.0 476.6 494.0 1
3, 0.7 0.042 2358 251.5 260.9 1
(3, 0.8) 0.047 137.3 154.8 150.5 1
(4, 0.3) 0.040 631.4 638.2 642.7 1
(4, 0.4) 0.040 5756 588.2 599.7 1
(4, 0.5) 0.041 287.4 306.2 319.7 1
(4, 0.6) 0.047 132.6 1482 155.5 1
(4, 0.7) 0.054 86.3 99.1 94.1 1
(4, 0.8 0.063 718 84.9 80.4 1
(5, 0.3 0.040 538.2 547.8 554.8 1
(5, 0.4) 0.041 236.8 252.3 267.3 1
(5, 0.5 0.047 117.3 1315 132.1 1
(5, 0.6) 0.056 79.6 923 879 1
(5, 0.7 0.066 722 814 75.1 1
(5, 0.8) 0.078 66.3 73.3 66.1 3
6, 0.3) 0.040 356.8 3675 378.8 1
(6, 0.4) 0.045 144.2 156.1 1629 | 1
(6, 0.5) 0.055 88.4 99.0 94.0 1
(6, 0.6 0.067 65.1 78.3 71.1 1
(6, 0.7 0.078 62.4 7.7 65.5 1
6, 0.8) 0.092 54.2 67.8 55.9 1
(7, 0.3) 0.042 2819 302.0 313.7 1
(7, 0.4) 0.052 98.7 108.4 111.8 1
(7, 0.5 0.062 849 98.2 874 1
(7, 0.6) 0.077 59.6 733 65.0 1
7, 0.7) 0.090 55.5 68.0 55.1 3
(7, 0.8) 0.107 49.4 64.5 49.6 1
(8, 0.3) 0.045 140.5 1577 167.6 1
(8, 0.4) 0.057 86.4 102.3 96.2 1
(8, 0.5 0.072 67.7 80.7 732 1
(8, 0.6) 0.087 55.4 67.1 58.0 1
(8, 0.7 0.105 50.2 72,0 555 1
(8, 0.8 0.122 50.7 66.3 52.8 1
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<E 4> N =150 d W HEHARAZ] HF

(n, p) UE > .
1 2 3 S

(3, 0.3) 0.027 926.7 931.1 934.0 1
3, 0.4) 0.027 964.8 969.9 9794 1
(3, 0.5) 0.027 805.5 819.3 8342 1
(3, 06) 0.027 675.3 701.2 7203 | 1
(3, 07 0.028 246.6 262.5 2104 | 1
(3, 0.8) 0.032 1365 151.5 1479 1
(4, 0.3) 0.027 948.4 952.8 9656 | 1
(4, 0.4) 0.027 776.8 789.7 809.7 1
(4, 0.5) 0.027 4316 459.7 4796 1
(4, 0.6 0.031 154.2 166.1 176.8 1
4, 0.7) 0.035 107.8 1221 113.7 1
4, 0.8) 0.042 81.8 96.1 81.8 1
(5, 0.3) 0.027 768.5 784.7 809.1 1
(5, 0.4) 0.027 463.5 499.2 519.6 1
(5, 0.5) 0.032 1310 1524 159.1 | 1
(5 06) | 0037 98.1 1110 1096 | 1
(5,07 | 0044 76.2 88| T4 | 1
(5, 0.8) 0.052 65.0 717 654 | 1
(6, 0.3 0.027 6475 678.2 693.7 1
(6, 0.4) 0.031 172.1 192.2 2013 | 1
(6, 0.5) 0.037 98.8 1154 10 | 1
(6, 0.6 0.044 78.0 88.8 834 | 1
6, 0.7) 0.052 71.1 86.0 714 1
(6, 0.8 0.062 61.4 787 618 | 1
(7, 0.3) 0.028 371.2 4025 4126 | 1
(7, 0.4) 0.035 107.2 117.7 1180 1
(7, 0.5) 0.043 85.1 96.6 94.8 1
(7, 0.6) 0.051 68.6 85.4 682 | 3
(7, 0.7) 0.061 60.1 80.0 614 | 1
(7, 0.8) 0.072 56.1 716 553 | 3
(8, 0.3) 0.030 163.9 190.2 1850 | 1
(8, 0.9 0.038 89.8 99.7 1010 | 1
(8, 0.5) 0.047 734 92.8 711 1
(8, 0.6) 0.058 591 78.0 63.6 1
8, 0.7 0.069 56.0 69.9 571 | 1
[ (8, 08) 0.081 52.4 675 525 | 1
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<E 5> N =200 < 9 ALAmAzte] HF

Aol Aol PuAn e BrraF

AYE, B4

(n, p) d5 S .

1 2 3 s
(3, 0.3) 0.020 1459.2 1460.5 1468.6 1
(3, 0.4) 0.020 1254.0 1257.3 12675 1
(3, 0.5) 0.020 1243.7 1254.3 12705 1
(3, 0.6) 0.020 786.1 8158 8324 1
3, 0.7) - 0.021 268.5 2934 295.2 1
(3, 0.8) 0.024 1379 157.6 160.3 1
(4, 0.3) 0.020 12737 12814 1293.2 1
(4, 0.4) 0.020 11364 1150.4 11889 1
(4, 0.5) 0.021 515.3 5495 559.2 1
(4, 0.6) 0.023 158.1 184.2 178.4 1
4, 0.7 0.027 96.3 109.8 106.2 1
(4, 0.8) 0.031 927 98.5 89.4 3
(5, 0.3) 0.020 10404 1060.6 1086.8 1
(5, 0.4) 0.020 4109 | 448.1 462.7 1
(5, 0.5 0.024 1519 1717 165.1 1
(5, 06) 0.028 1005 119.4 109.6 1
5, 0.7) 0.033 820 977 90.2 1
(5, 0.8) 0.039 674 83.1 73.6 1
6, 0.3) 0.020 859.6 909.6 925.5 1
(6, 0.4) 0.023 168.4 188.5 196.6 1
(6, 0.5) 0.028 106.6 124.3 117.2 1
6, 0.6 0.033 85 979 86.3 1
(6, 0.7 0.039 70.7 84.7 745 1
(6, 0.8) 0.046 69.0 84.1 68.6 3
(7, 0.3) 0.021 4114 4416 4619 1
(7, 0.4) 0.026 139.0 153.7 153.1 1
(7, 0.5) 0.031 92.3 1059 926 1
(7, 0.6) 0.038 73.7 83.7 715 1
(7, 0.7) 0.046 62.6 81.3 62.7 1
(7, 0.8) 0.053 61.7 79.3 60.0 3
(8, 0.3) 0.023 157.2 174.8 181.0 1
(8, 0.4) 0.028 96.2 1114 106.2 1
(8, 0.5) 0.036 77.4 94,5 87.1 1
(8, 0.6) 0.044 63.8 79.2 63.9 1
{8, 0.7) 0.052 60.6 81.0 64.1 1
(8, 0.8) 0.061 54.2 71.7 55.4 1
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<Abstract>

Evaluation of Information Dissemination Methods
in a Communication Network

Jae-moon Koh

This study deals with the problem of information dissemination in a
communication network, which is defined to be the process whereby a set of
messages, generated by an originator, is transmitted to all the members within the
network. Since this type of message generally includes control data to manage the
network or global information that all members should know, it is to be required
to transmit it to all the members as soon as possible.

In this study, it is assumed that a member can either transmit or receive a
message and an informed member can transmit it to only one of its neighbors at
a time. This type of transmission is called 'local broadcasting’. Several schemes
of call sequencing are designed for a general-type network with nonuniform edge
transmission times, and then computer simulations are performed. Some heuristics
for information dissemination are proposed and tested. For this, optimal call
sequence in a tree-type network, sequencing theory and graph theory are applied.
The result shows that call sequencing based on the shortest path tree is the most
desirable.
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