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Abstract

We describe several information disseminating schemes in computer networks with N processors. These'
processors are synchronized with a global clock, and are linked according to disseminating schemes. For
any of our schemes the total number of links is ©(N log N). Han and Finkel discussed a scheme that can
send a message to one direction at each round. They showed that their scheme can broadcast information
from any source to all destinations within [log, N + 2 rounds, if the network contains at most one faulty
processor. In this case one of our schemes can broadcast information within [log, N1 + 1 rounds. In
the case where each processor can sénd a message to t directions at each round, one of our schemes can
broadcast information within [log.) N + 2 rounds except for a certain case if the number of faulty
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processors is at most ¢.
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procedure 1-disseminatel(N)
repeat
for round := 0 to [log, N] — 1 do
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repeatforever
Fro7ueyH i (0SIiSN-1) DAy E—V%D
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ProCessors
round [0 1 2 3 4 5 6
0 1 2 3 45 6 0
1 2 3 45 6 01
2 45 6 01 2 3
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procedure 1-disseminate2(V)
repeat
for round := 0 tor = [log, N] -1 do
FaxDpTveyH i Ay e—-T%
TokyH ((2 +2r—round) mod N) ,\%50
repeatforever
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processors
round ([0 1 2 3 4 5 6
0 4 56 01 2 3
1 23 45 6 01
2 1 2.3 45 60
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procedure 1-disseminate3(N)
M:=N
for ¢ := 0 to [log, N] —1 do
M:=[M/2]
TH:=M
repeat
for round := 0 to [log, N1 —1 do
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round {0 1 2 3 4 5 6 7 8
0 5 6 78 01 2 3 4
1 3 45 6 7801 2
2 2 3 45 6 78 01
3 1 2 3 4 5 6 7 820
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procedure t-disseminatel (V)
repeat
for round := 0 to [log(q) N] —1do
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procedure t-disseminate2(V) ‘
repeat
for round := 0 to r = [log;yy] — 1 do
KroTaky Vi X
Fureyd ((+1x({+1)"") mod N
(842 x (t+ 1)) mod N
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repeatforever
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processors
round | 0 1 2 3 5 6 7 8 9 10
0 1,2 23 34 45 56 67 78 89 9,10 10,0 0,1
1 36 4,7 58 69 7,10 80 91 102 03 14 25
2 93 104 05 16 27 38 49 510 60 71 8.2
Table 4: N = 11,1 = 2 OHHE (BHHX 0 1)
Pprocessors
round { 0 1 2 3 5 6 7 8 9 10
0 93 10,4 05 1,6 2,7 38 49 510 6,0 7,1 82
1 36 4,7 58 69 7,10 80 91 102 03 14 25
2 1,2 23 34 45 56 6,7 78 89 9,10 10,0 0,1
Table 5: N = 11, = 2 OB (BT 20 2)
Tfi,] Processors
i\j[1]2 round | 0 1 2 3 4 5 6 7 8 9 100 11
0 [4]8 0 48 59 6,10 7,11 80 9,1 10,2 11,3 04 1,5 2,6 37
1 |24 1 24 35 46 57 68 7,9 810 9,11 100 11,1 02 1.3
2 [1+2 2 1,2 23 34 45 56 67 7,8 89 9,10 10,11 11,0 0,1
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prosedure {-disseminate3(N)
for i := 0 to [log(,,) N1 —1do
N:= [N/t + 1)(]
forj:=1totdo
Tli,j] = j x N
repeat
for round := 0 to [log,;) N1 —1 do
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Lemma 2 U;(0<: < N~ 1) =20 % u,v(u <v) &
FT5E v—u<ThE 2bE, udEHRTH S,
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Z}o o uﬁ*‘%}l—i'au&ho

Theorem 2 FEDO T vy FH N, REZ—+F V¥ ¥ r,
HELCTVWAWT oty FsIKHLT, Trty¥s bbb
DETO7T vty P~OFRBEA L BEEL 7wty ¥
BHE—DBE, TOEE LT vty Y OECED LT,
n+1l(n=[log, N))BIOZ Y ¥ FTETT %0

Proof. xi##EX b s = 0 & LCh—itidiBAabhk
Vo HELT vy FE f(#0) 2L, EONBICE->T
Ba5303 5.

LISfLTr]-1De&, 59 Fo—1588&TL%
B, 0---2T[r]— 1 C BERCEREZT L oTwE T
vy 3 ORI

So = {gmod N|g=0or T[r] <g <2T[r} -1}

HHEZF Lo TwhWI DS 2 T uey yOB
i,

Fy={gmod N[l <g <T[r] -1}
hdo Tbl, FYYFOALIYY Fr—1%T

OEHBEAAHIHET L7 BERCHBERT L ->T
w37 aty FOBREE.

S = U u+ S

u€U,_y

BEREZH L oT A WTEH DD E T uty FOf
1S
F= U U+Fg
u€Ur_1

kt%o {EL\ U“I‘{glvg?a"'agk} (2 {(u+g1)m0d
N,(u+g;) mod N,---, (u+gi) mod N} #FF.
o, FEgEnslrosuey 3o Trlkicd
37 uty 3 OREE

Fro=J @+Tl)+F
u€Ur—1
=J u+{(g+Tlrl mod N1 < g < T[r] -1}
w€Ur—1
= u+{¢ mod N|IT[r] +1< ¢ <2T[r] -1}
-u€Ur—1

thb, chikSKEEhd. XoT. BEAEE
ERTVAW(SKEERTHERNV), whkd Tty
ﬁ%\%OTMW@7Ht/ﬁh\FK§ihfhv
v, WA, n+1HEEOZY Y FQRERBDZY
v ¥r)C, BEREEAET T 50

CTH S f<Thr—1]-10t%, 79 Fn—12%

TUARE, 0---T[r—1]—1 CREECHREZT & »
Tw37uty yORER,

={gmod N0 <g < T[r] -1}

BHEEZT Lo TWARVWAREOD S T uty FOR
i

Fo={gmod N|T[r] < g < Tlr—1] -1}

thB, Xbic, FVYVYFOALIYYFr—1%T
OBEMEAT T Lk, BRcEREZTL-T
w3 ety ORI,

S = U u + 50
u€Up_y
EREZET Lo TCnRWAB# DD 5 Tty FOR
Eiks
F= U u+ Fy
uweUr_1
thb. O, FREENZB\xDTuey 0
Tl §icH 3 7 vk v FOBREE.
F U @-TM+F
u€Ur_1

= U u+ {(g — T[r}) mod N |
uw€Up—3

T <g<Tlr-1]-1}
= U u+{fmodN|
u€Ur_3
0<¢ <Tr-1]-TFr)=1<T[r] -1}
LY, chid SKEEhd, X-C. n+1[HE
DIV T2EBDOIY Y ¥r) T, EREAGAHET
T3,

Tr—=1<fFSN-1(r>0) DB, Y Fn—-13

T LZMETR. {90 <g<2T] -1} c&Eh



3Ty ik, BRCEEMMEEIALTY
%o Up_y OFTERFIFICHESTd DE o, ur, -+, Un,—1
EFBRE wi < f < win — 1 B3 0(> 1) BFET
%, (@L\ Up,—1 S f(S N—l) o)ﬁﬁ‘ i‘=nr~1
L35, ) Uy OBBEE U = {ufu € Ur1,(0 <
Jui = Tlr —1] < v < w}EELD L, BHbIK
u € Us ¥ w0 U otid2<, U1 k&
BULKEEERD, (Lemma 2 X DEHL A ) #K
Ky Ury KBTBEEOFRER v KHL Ty v #
b, f<u¥ZklEu+Tr-1]<fo

(a) w; 2HKIREOR, EBO T vy HEv ETD
&y v=ui+t,(u; €Urq,0<t<T[r—1]) &
FEd, CDv~E, FUVFrhbn—1%
CoficTuty ¥ 0hbt FCO HREEHN
fitbh, 7 F0dhbr—1 ¥cofflict —
vt o vkt = s vt = uitt =0, (v €
Ur_1,0 <oy < -+ < o = u;) LIEBRIRENT R
bhdDT, £LL3EEnEDTY Y FTHE
WHEEEIND, koT, HEED  vEy ¥~
DIEHREAIR. nBOI Y Y FTETT %,

(b) u; BHFHRGEOEE, TV Y FO02br—1 ¥CofE
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