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Computational Experimentation of Information Dissemination
in a Communication Network
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{Abstract>

Information dissemination by local broadcasting in a communication network is studied. In the case of a
tree-type network, an optimal technique is reviewed and a program package for a personal computer is

developed. In the case of a general-type network, a heuristic algorithm is suggested and computational
experimentation is performed
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3 0.6 0,111 0,2 9.8 9.6 9.0 8.8 8.0
3 0,7 0.122 8.4 7.8 7.6 7.0 7.0 6,8
5 0.3 0,111 8.8 7.4 7.4 7.2 7.0 6,2
5 0.4 0.118 9.0 7.4 7.2 7.2 6.6 5.6
5 0.5 0,147 8.0 7.0 7.0 6.8 6.8 6.0
5 0.6 0.166 6.6 6,2 5.8 5.8 5.6 5.0
5 0.7 0,182 6.4 6.2 5.6 5,8 5.6 5.0
7 0,3 0,132 7.0 7.0 7,0 6,6 6.6 5.6
7 0.4 0.172 6.8 6.6 6.0 6,4 6.4 5.0
7 0.5 0,179 6.6 5.8 5.6 6.0 5.6 5.0
7 0.6 0,241 5.8 5.2 5.0 5.2 5.0 5.0
7 0,7 0,272 5.0 5.0 5,0 5,0 5.0 5,0
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MD P Dens H=1 H=2 H=3 H=4 H=5 LB
3 0.3 0,040 13,6 13,2 13.2 12.6 12,4 11,4
3 0.4 0.040 13.2 13,4 13.4 12.0 11.8 11,0
3 0.5 0,040 16,6 14,4 14,4 13,2 13.2 12,6
3 0.6 0.042 18.6 17.6 17.4 16,0 16.2 15,8
3 0.7 0,045 16.8 16,2 16,2 14,6 14,6 13.8
5 0.3 0.042 18,6 16.2 16,0 15.2 15.0 14,4
5 0.4 0,045 16.4 15,6 15,2 13,4 13,4 13,2
5 0.5 0,053 13,6 12,6 12.0 11,2 11,0 9,4
5 0,6 0,064 9.4 9.6 9.2 8.6 8.2 7.0
5 0.7 0.073 8,8 7.2 7.8 8.0 7.8 6.6
7 0,3 0,045 18,8 16,6 16,4 15.2 15.2 14,8
7 0.4 0,059 10,8 9.8 9.6 8,8 8.8 7.4
7 0.5 0,07z 9,2 8,6 8.0 8.0 7.8 6.4
7 0,6 0,088 7.6 6.0 6.6 7.0 7.0 6.0
7 0.7 0,103 7.4 6,2 6.4 6.8 6.4 6.0
9 0.3 0.087 11,2 10,4 10,2 9.6 9.6 8.0
9 0.4 0,073 8,4 7.0 7.8 7.8 7.2 6.0
9 0.5 0.094 7.8 7.2 7.0 7.0 7.0 6.0
Y 0.6 0,113 6.8 6.8 6.2 6,2 6.6 6.0
9 0.7 0,129 6.6 6,2 6.0 6.0 6,0 6.0

H3. N=802 BF
MD P Dens H=1 H=2 H =3 H=4 H=5 LB
3 0,3 0,025 17.0 16.2 16,2 15,2 15.0 14,0
3 0.4 0. 025 18,2 18,4 18.4 16,0 16,2 15,6
3 05 0.025 21,2 20,0 20,0 17.6 17.6 17,0
3 0.6 0,026 27,0 25.4 25,2 23,2 23.0 22.4
3 0.7 0.027 21.8 20,8 20,4 18,0 18,2 17,6
5 0.3 0.025 21.6 20.2 20,2 17.8 17.4 16,8
5 0.4 0.028 19,8 18.6 17.8 15.8 16.0 15.0
5 0.5 0.035 13.0 12.8 12.4 11.4 11,0 9.6
5 0.6 0.039 12.0 11.4 10,6 9.8 9.4 8.0
5 0.7 0.044 9.2 8.8 8.6 8.6 8.4 7.0
7 0.3 0,029 17.6 16.8 16,0 14,4 14.4 12.8
7 0.4 0,037 15.8 13.8 13.2 1.6 11.2 10,2
7 0.5 0.047 9.6 8.8 8,2 8.4 8.0 7.0
7 0.6 0,054 9.0 8.4 8.2 8.4 7.8 7.0
7 0.7 0,063 8.0 7.6 7.2 1.2 7.8 7.0
9 0.3 0.036 13,6 12.8 12.2 1.0 10,8 9.6
9 0.4 0,047 9.8 9,0 8.8 8.4 8.6 7.0
9 0.5 0,056 8.6 8.2 7.8 7.8 8.0 7.0
9 0.6 0,069 7.8 1.2 7.0 1.2 7.0 7.0
9 0.7 0,083 7.4 7.0 7.0 7.0 7.0 7.0
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H 4. N=1500 ZHF
MD P Dens H=1 H=2 H=3 H=4 H=5 LB
3 0.3 0.013 21,0 20,2 20,2 17.4 17,2 16.4
3 0.4 0.013 21.8 20,0 20,0 17.8 17.6 16.2
3 0.5 0.013 27.8 25.6 25.6 22.0 2.2 2.4
3 0.6 0,014 28.4 26.0 26.2 23.4 23.6 2.6
3 0.7 0,015 29,2 28,2 28.4 24,4 24,4 24.2
5 0.3 0.014 26,6 25.8 25.6 22,2 22.8 21,2
5 0.4 0.015 25.4 23.8 23.4 20.4 21,0 19.6
5 0.5 0.018 17.4 17,0 16.6 14.6 14.0 13.0
5 0.6 0.020 13.0 12.2 12,0 11,0 10.8 9.2
5 0.7 0.024 12.0 1.6 1.4 9.8 10.2 8.4
7 0.3 0.016 21.0 25.8 25.4 2.2 22,4 21.0
7 0.4 0.019 17.4 16.4 15.6 14.0 14.2 12.6
7 0.5 0,023 12,2 12.4 1.6 10,8 10,6 8.4
7 0.6 0. 029 9.8 9.8 9.2 9.4 9.0 8.0
7 0.7 0.033 9.0 9.0 8.2 8.8 8.8 8.0
y 03 0,019 14.8 13.4 12.8 11.6 1.4 9.4
9 0.4 0,024 12.4 1.6 1.2 10.0 9.8 8.4
9 0.5 0.031 9.2 9.0 8.6 8.8 8.8 8.0
9 0.6 0,032 9.0 8.6 8.0 8.4 8.2 8.U
y 0.7 0,046 8.4 8.0 8.0 8.0 8.0 8.0
®5. N-1802 #F
MD P Dens H=1 H=2 H=3 H=4 H=5 LB
3 0.3 0.011 18.6 19.0 19,0 16.6 16.6 14.8
3 0.4 0.011 22,8 23,4 23.4 20,0 19.8 18.4
3 0.5 0,011 31.6 30, 4 30.2 27.4 27.4 26.6
3 0.6 0.011 38.4 32.6 36.2 32.6 32.8 32.2
3 0.7 0.012 33.8 36.2 32.0 28.8 28.8 28.4
5 0.3 0.011 30,0 26.8 26.6 23.4 24,0 23.0
5 0.4 0.012 31.4 29.4 29.4 24.2 24.2 23.4
5 0.5 0.015 19.0 18.8 18.0 15.8 16.0 14.4
5 0.6 0.017 15,0 13.2 13.0 11.8 11.4 9.6
5 0.7 0.020 11.6 10,8 10.8 10.4 10.2 8.0
7 0.3 0,013 27.8 25.4 24.4 21.2 21.2 20.0
7 0.4 0.016 15.4 14,6 14,0 13.0 13.4 10,4
7 0.5 0.019 12.2 11.2 11.0 10.2 10.2 8.2
7 0.6 0.024 10.2 9.2 9.4 9.8 9.6 8.0
7 0.7 0.028 9.0 9.0 8.4 9.0 9.0 8.0
9 0.3 0.016 15.8 15.2 14.8 13,0 13.6 11.2
9 0.4 0.020 1.6 10.8 10.6 10.4 10.6 8.0
9 0.5 0.025 10.8 9.8 9,4 9.2 9.0 8.0
9 0.6 0.030 9.6 9.2 8.4 9.0 8.6 8.0
9 0.7 0.035 8.8 8.8 8.0 8.2 8.4 8.0
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l Input a tree

!
W
Let W be a set of vertices

of degree 1

y

‘ Select a vertex w in W W

a4

l Let u,--- ,u, be sons of w }

no
yes

Sort u,, +-eee ,uc on t(u; )

Set t(w) « max {t(u;)+ i, !< i<k}

Set t(w) < 0

.

Delete w from W
Let f be the father of w,
Reduce the degree of f by |

If the degree of f reduces to |,

add f to W,

no W=/7
yes

28 12d FxoiMe HE ME &M FE IHF
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% Input a tree (filename = treei)
set talk off
set safety off
select 1
use tree
delete all
pack
clear
€1,3 say "Input your tree with edge transmission times."
append blank
€5,5 say "Hoot vertex 1D : " get id picture "xxxxx"
read
cfrn=1
nn=]
do while .t.
r=id
k=1
do while .t.
clear
@10,5 say "Current father is
e10,25 say r
©15,5 say "Input son vertex."
@17,10 say "(If no more son, then press RETURN.)"
S:" "
©20,5 say "ID : " get s picture "o
read

if s:" 1"

exit

endif
t=0
@22,5 say "Transmission time to the father : " get t picture "99999"
read
append blank
nn=nn+1
k=k+1
replace id with g
replace fath with cfrn
replace ett with t
csrn=recno()

if k=2
go cfrn
replace son with csrn
go csrn
else
skip -1
replace broth with csrn
skip
endif
enddo
go ofrn

replace degr with k
cfrn=cfrn+l
if efrn > nn
exit
endif
go cfrn
enddo
go top
replace degr with 8980
clear
@3,5 say "1f you had mistakes, try again"
€5,5 say "by typing DO TREEI."
87,5 say "Otherwise, type DO TREEC."
clear all

13
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£82-2 UPYH JENINAMY HgsM EY
* Caleculation of broadcasting time, t(root)
X (filename = treec)
set talk off
set safety off
select |
use tree
go bottom
nn=recno( )
select 2
use w
delete all
pack
append blank
nrw 1
select 3
use u
delete all
pack
append blank
nru=1
select |
clear

Ko top
do while .not. eot()
replace deg wilh degr
1f" son=0
7", id
frn tfath
erntrecno()
go frn
replace deg with deg-1
Ho orn
endif
skip
cnddo

o top
do while .not. eof()
if deg:=l .and. son{>0
ern:recno()
select 2
replace wrn with crn

skip
if eot()
append blank
replace wrn with 1
endif
select |
endif
skip
enddo
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select 2
go top
crn=wrn

do while .t.
select 3
use u
select 1
g0 crn
srn=son
nul-=0
do while srn>0
nul=nul+l
g0 srn
tu=bt
select 3
if nul>nru
append blank
nru-nru+l
endif
go nul
replace tul with -tu
replace ulrn with srn
select 1
srn=broth
enddo

select 3
skip
do while .not. eof()
replace tul with 1
skip
enddo

go top
index on tul to undxl
use u index undxl

go top
rn=ulrn
select 1
go crn
replace fcv with rn
g0 rn
et=ett
tv=bt+et
i=1
do while i<nul
i=i+1
select 3
skip
trn=ulrn
select 1
replace cseq with trn
rn=trn
go rn
et=et+ett
btt=bt+et
if tv<btt
tv=btt
endif
enddo

pcd

o

v

I3 9]

449
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"go crn

replace bt with tv
go fecv
frev=id
go crn

72" x", id, bt, frecv

if crn=1
exit
endif
frn=fath
go frn
if deg=2
crn=frn
else
replace deg with deg-1
select 2
skip
if eof()
exit
endif
crn=wrn
endif
enddo
?
?
?
wait
clear
@3,5 say "Now all calculations are completed
€6,5 say "If you want to see the result,"
e8,5 say "Type DO TREER."
clear all
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* Result display

X (filename = treer)
set talk off

set safety off

use tree

clear

€5,5 say "Result display."”

e@3,6 say "l. Monitor"
@10,6 say "2. Printer"
a=0

@12,5 say "Select the No.

read
do case
case a0
clear all
cancel
case a-2
set print on
endcase
clear
7 "Vertex BT(v)
”

do while .not. eof()
crn=recno()
pl=id+str(bt)+"
ron-:fov
if rn<>0
go rn
pl-pl+tid
nrn=cseq
do while nrn<>0
go nrn
plepl+"™ "+id
nru-eseg
enddo
endi f
7 pl
go arn
skip
enddo
clear all

" get a picture "9"

Call sequence"”
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