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#NS

set

simulator object
ns [new Simulator]

# 0 0 00D0DO0O0O0ODO0OO0OT OO
source my—goddard—default.tcl

# 0

source my—goddard—procs.tcl

0000000 Db0oao

# 0 00 (0D 0000002000 0 0O)
userNum [lindex S$argv 0]

set

# 0

set

# 0
set
set
set
set
set
set
set

# 0
set
set
set
set
set
set

# 0
set
set
set
set
set
set

# 0
set
set

# 0

set

# 0

set

# 0O

set

# D

set

0Oo00o0Dooaoaoao
clusterNum O

00 0D0DO0OQO0ao
digestUserRate 0.2
gateBandWidthRate 0.3
gateCommentRate 0.1

semiGateBandWidthRate 0.3

semiGateCommentRate 0.2

notGetDigestRate 0.2

connectNomalNodeRate 0.25

[N
rootNode
gateNode (0,0) 77
semiGateNode (0,0) 77
digestNode (0,0) 7”7

»

nomalDigestNode (0,0) 77
nomalNotDigestNode (0,0)

oo oo
digestNodeNum O
gateNodeNum O
semiGateNodeNum 0
nomalNodeNum 0

notGetDigestNomalNum 0

getDigestNomalNum 0

0Oo00o0Do0ao
nodeList (0) 77

nodeListForBandwidth (0)

00000000 O(Mbps)
bandwidthList (0) 7”7

»

»

00000000 o0oOooDoDao
temporalBandwidthList (0) 7”7

Ooo0oo0oo0DoooDbaoad
commentList (0) 77

ooooDoooDOoDooooDooboooooaoaoao

sortedBandwidthList (0)

»
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# goddard0dD O00O0O00O00O0DO
set goddard (0) 7

set gplayer (0) 77

set sfile (0) 77

set gCount O

# my—goddardd D DOO0O0ODO

proc gateNodelnit {gateNode sortedBandwidthList clusterNum gateNodeNum} {

upvar $gateNode gn $sortedBandwidthList sbl
set k O
for {set i 0} {8$i < $clusterNum} {incr i} {
for {set j 0} {$j < $gateNodeNum} {incr j} {
set gn(%$i,$j) $sbl($k)
# 0 0D 0 O0DO0OD0OOOGO
$gn ($i,$j) color #006400
incr k
}
}
return
¥
proc semiGateNodelnit {semiGateNode sortedBandwidthList
semiGateNodeNum} {

gateNode

clusterNum

upvar $semiGateNode sgn $sortedBandwidthList sbl $gateNode gn

set k [array size gn]
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $semiGateNodeNum} {incr j} {
set sgn(%$i,%j) $sbl(8$k)
# 0 0 00O0O0O0O0TD0OO
$sgn ($i,8j) color #00ff00
incr k
}
}

return

}

proc nomalNodelnit {nomalNotDigestNode nomalDigestNode gateNode

sortedBandwidthList clusterNum notGetDigestNomalNum

$sortedBandwidthList sbl
set k [expr [array size gn] + [array size sgn]]
for {set i 0} {$i < $clusterNum} {incr i}
for {set j 0} {$j < $notGetDigestNomalNum} {incr
set nndn($i,$j) $sbl(8$k)
# 0 00O0DO0DO0DO0ODO0ODODOO0ODOODODOOTDODT© OO
$nndn($i,8$j) color pink
incr k
}
}
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $getDigestNomalNum} {incr j}
set ndn($i,%j) $sbl(8$k)
# 000 0DO0O0O0DO0ODODODOO0ODODODOODOGDOO O
$ndn($i,$j) color orange
incr k

}

getDigestNomalNum} {
upvar $nomalNotDigestNode nndn $nomalDigestNode ndn $gateNode gn $semiGateNode

iy A

{

# 0000000 «.00000000000O0D000O0D0O0ODO0DOGCOO

set limit [expr [array size sbl]—8k]

for {set i 0} {$i < $limit} {incr i} {
set ndn($i,$getDigestNomalNum) $sbl (8$k)
# 00000 O0OO0ODODODO0ODODOOOTDOG OGO
$ndn ($i,$getDigestNomalNum) color orange
incr k

}

return

# 0000DO0O0DO0DO0ODODO0ODODODODDODOODODDODOODODODODO OOGOTODOGOT OO

proc digestNodelnit {digestNode bandwidthList temporalBandwidthList nodeListForBandwidth

nodeList userNum clusterNum digestNodeNum} {

0O o

semiGateNode

upvar $digestNode dn $bandwidthList bl $temporalBandwidthList tbl

$nodeListForBandwidth nlfb $nodeList nl
copy bl tbl
set commentl [expr S$userNum-—1]
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $digestNodeNum} {incr j} {
set dn($i,$j) $nl(S$commentl)
# 00000 O0ODODO0ODO0O0ODO0DO0OOOODOOOT© OT® OO
array unset bl $nl($commentl)
# 000D O0DO0DODODODOOODODOODODOOODOTO OOGOORD
for {set k 0} {8k < [array size nlfb]} {incr
if {[array get nlfb $k] == []} {
continue

if {$nlfb($k) == $nl($commentl)} {
array unset nlfb 8k
break

}

oo
k} {

sgn
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140
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142
143
144
145
146
147
148
149
150

151
152
153
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155
156
157
158
159

160

161
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163

164
165
166
167
168

169

170
171
172
173

174
175
176
177
178

179

180
181

182

183
184
185
186
187

188

189
190
191
192
193
194

195

196
197
198
199

200

201
202
203
204
205

# 0 00 0O00O0O0T©DO0OOO
$dn($i,$j) color yellow
decr commentl

0O oad

oo

O ooao
0O o0ooaDo

roc connectGateNodeInCluster {gateNode semiGateNode bandwidthList rootNode ns gateNodeNum
clusterNum selfClusterNum} {
upvar $gateNode gn $semiGateNode sgn $bandwidthList bl
# 00000 D

for

}

{set i 0} {8%i < $gateNodeNum} {incr i}
$ns duplex—1link $gn($selfClusterNum,$i) $rootNode $bl($gn($selfClusterNum,$i))Mb
500ms DropTail

# 00000 O0DO0DO0DO0ODO0 -~000 000 -0

for

{set i 0} {8$i < $gateNodeNum} {incr i} {
if { [expr $i+1] >= $gateNodeNum } {
set bandwidth [returnLowBandwidth bl $gn($selfClusterNum,$i) $gn(
$selfClusterNum, [expr $i+1—8gateNodeNum])]
$ns duplex—link $gn($selfClusterNum,$i) $gn(8$selfClusterNum, [expr $i+1
—$gateNodeNum]) [expr $bandwidth]Mb 100ms DropTail
} else {
set bandwidth [returnLowBandwidth bl $gn($selfClusterNum,$i) $gn(
$selfClusterNum, [expr $i+4+1])]
$ns duplex—link $gn($selfClusterNum,$i) $gn(8$selfClusterNum, [expr $i+1]) [expr
$bandwidth]Mb 100ms DropTail

}

# 00D 0000O0O0O0O0O0OOT® OO

for

}

{set i 0} {8%i < $gateNodeNum} {incr i}

set bandwidth [returnLowBandwidth bl $gn($selfClusterNum,$i) $sgn(
$selfClusterNum,$i)]

$ns duplex—link $gn($selfClusterNum,$i) $sgn($selfClusterNum,$i) [expr $bandwidth]
Mb 100ms DropTail

proc connectGateNodeOutside {gateNode bandwidthList nsArg clusterNum gateNodeNum
selfIndexNum} {
upvar $gateNode gn $bandwidthList bl $nsArg ns
# 00000 0DD0DODODODDODODODDDODO -0 o -0 ... 7- 0

for

}

{set i 0} {$i < $clusterNum} {incr i} {
if { [expr $i+1] >= $clusterNum } {
set bandwidth [returnLowBandwidth bl $gn($i,$selfIndexNum) $gn ([expr $i+1
—8%clusterNum ] ,$selfIndexNum )]
$ns duplex—link $gn($i,$selfIndexNum) $gn ([expr $i+1l—$clusterNum]
,$selfIndexNum) [expr $bandwidth]Mb 100ms DropTail
} else {
set bandwidth [returnLowBandwidth bl $gn(8$i,$selflIndexNum) $gn ([expr $i-+1]
,$selfIndexNum )]
$ns duplex—link $gn(8$i,$selfIndexNum) $gn ([expr $i+41],8selfIndexNum) [expr
$bandwidth]Mb 100ms DropTail

proc connectSemiGateNode {semiGateNode digestNode nomalDigestNode nomalNotDigestNode
bandwidthList ns clusterNum semiGateNodeNum notGetDigestNomalNum getDigestNomalNum
selfIndexNum } {
upvar $semiGateNode sgn $digestNode dn $nomalDigestNode ndn $nomalNotDigestNode nndn

$bandwidthList bl

# 0 00 000D0O00O0

for

for

{set i 0} {$i < $semiGateNodeNum} {incr i} {
if {[array get dn $selfIndexNum, [expr $ix2]] == []} {
continue

set bandwidth [returnLowBandwidth bl $sgn($selflndexNum,8$i) $dn($selfIndexNum, [
expr $ix2])]

$ns duplex—link $sgn($selfIndexNum,$i) $dn($selflIndexNum, [expr $ix2]) [expr
$bandwidth|Mb 100ms DropTail

if {[array get dn $selfIndexNum, [expr $ix2+1]] == []} {
continue

set bandwidth [returnLowBandwidth bl $sgn($selflndexNum,8$i) $dn($selfIndexNum, [
expr $ix2+1])]

$ns duplex—link $sgn($selfIndexNum,$i) $dn($selfIndexNum, [expr $ix2+1]) [expr
$bandwidth|[Mb 100ms DropTail

0OO0Oo0oDo0oDo0ao

{set i 0} {8$i < $semiGateNodeNum} {incr i} {

set digestBorderNum [expr int (($notGetDigestNomalNum+$getDigestNomalNum ) *rand ())]
if {$digestBorderNum >= $notGetDigestNomalNum} {
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206 set bandwidth [returnLowBandwidth bl $sgn($selfIndexNum,$i) $ndn(
$selfIndexNum, [expr $digestBorderNum—$notGetDigestNomalNum ])]

207 $ns duplex—link $sgn($selfIndexNum,$i) $ndn($selflIndexNum, [expr
$digestBorderNum —$notGetDigestNomalNum]) [expr $bandwidth]Mb 100ms
DropTail

208 } else {

209 set bandwidth [returnLowBandwidth bl $sgn($selfIndexNum,$i) $nndn(
$selfIndexNum,$digestBorderNum )]

210 $ns duplex—link $sgn(8$selflndexNum,$i) $nndn($selfIndexNum,3digestBorderNum) |
expr $bandwidth]Mb 100ms DropTail

211 }

212 )

213

214

215 proc connectDigestNode {digestNode nomalNotDigestNode bandwidthList ns
notGetDigestNomalNum getDigestNomalNum digestNodeNum selfIndexNum } {

216 upvar $digestNode dn $nomalNotDigestNode nndn $bandwidthList bl

217 # 0000000000000 O0O0aD0

218 for {set i 0} {$i < $digestNodeNum} {inecr i} {

219 for {set j 0} {$j < $notGetDigestNomalNum} {incr j} {

220 set bandwidth [returnLowBandwidth bl $dn($selfIndexNum,$i) $nndn (
$selfIndexNum,$j)]

221 $ns duplex—link $dn($selfIndexNum,$i) $nndn($selfIndexNum,$j) [expr $bandwidth
]Mb 100ms DropTail

222 )

223 )

224 1}

225

226 proc connectNomalNode {nomalDigestNode nomalNotDigestNode bandwidthList ns clusterNum
connectNomalNodeRate notGetDigestNomalNum getDigestNomalNum nomalNodeNum selfIndexNum

P A

227 upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $bandwidthList bl

228 # 0000000 O00O0O00O0O0O0D0

229 for {set i 0} {$i < [expr $nomalNodeNum-+1]} {incr i} {

230 if {$i >= $notGetDigestNomalNum} {

231 if {[array get ndn $selfIndexNum, [expr $i—8%$notGetDigestNomalNum]] == []} {

232 continue

233 )

234 set nomalNodeList ($i) $ndn($selflIndexNum, [expr $i—8notGetDigestNomalNum])

235 } else {

236 set nomalNodeList ($i) $nndn($selfIndexNum,$i)

237 }

238 }

239 # 0000000000000 O0O0GO0DOD0

240 set temp 77

241 for {set i 0} {$i < 100 } {incr i}

242 set randomNuml [expr int (($nomalNodeNum)xrand ())]

243 set randomNum?2 [expr int (($nomalNodeNum)sxrand ())]

244 set temp $nomalNodeList ($randomNum1l)

245 set $nomalNodeList ($randomNuml) $nomalNodeList ($randomNum?2)

246 set $nomalNodeList ($randomNum2) $temp

247 }

248 set connectNomalNum [expr int(ceil ($nomalNodeNum=*$connectNomalNodeRate))]

249 # 00000000000 -000-000-000-000-000-20

...0o0b-~o0oobobbo -~o0oob -~-0b000-0d

250 for {set i 0} {$i < [expr $nomalNodeNum-+1]} {incr i} {

251 for {set j 0} {$j < $connectNomalNum} {incr j} {

252 if { [expr $i4+8$j+1] >= $nomalNodeNum } {

253 if {[array get nomalNodeList 8$i] == []} {

254 continue

255 }

256 set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i+8$j+1—8nomalNodeNum])]

257 $ns duplex—link $nomalNodeList ($i) $nomalNodeList ([expr $i+$j+1
—$nomalNodeNum]) [expr $bandwidth]Mb 100ms DropTail

258 } else {

259 set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i+8$j4+1])]

260 $ns duplex—link $nomalNodeList ($i) $nomalNodeList ([expr $i+8$j+1]) [expr
$bandwidth]Mb 100ms DropTail

261 }

262 }

263 }

264 3

265

266 #Define a ’finish > procedure
267 proc finish {} {

268 global ns f gCount sfile userNum

269 $ns flush—trace

270 set awkCode {

271 {

272 if (88 == 3000) {

273 if ($2 >= t_end-tcp) {

274 tput_-tcp = bytes_tcp * 8 / ($2 — t_start_tcp)/1000;
275 print $2, tput_tcp >> "tput—tcp.tr”;

276 t_start_tcp = $2;

277 t_end_tcp = $2 + 2;
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278
279
280

282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

307
308
309
310
311
312
313
314
315
316
317
318
319

320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

340
341
342
343

344
345

347
348
349
350
351
352
353
354
355
356
357
358
359
360

bytes-tcp 0;
}
if ($1 == "r7) {

bytes_tcp += $6;
}

else if ($8 3001) {

if ($2 >= t_end_udp) {
tput_udp bytes_udp =
print $2, tput-udp >>
t_start_udp $2;
t-end_-udp + 2;

bytes_udp

8 / (82 — t_start_udp)/1000;
“tput—udp.tr”;

$2
03

3
if (81 == "r7) {

bytes_-udp += $6;
}

}
¥

for {set i
if {

}

0} {%i < $gCount} {incr
[info exists sfile ($i)] }
close $sfile ($i)

close $f

exec rm —f tput—tcp.tr tput—udp.tr
touch tput—tcp.tr tput—udp.tr
awk $awkCode out.tr

cp [append outNamName
cp [append outTrName ”out”
cp tput—tcp.tr [append tputTcpName
cp tput—udp.tr [append tputUdpName
xgraph —bb —tk —m —x Seconds —y ”Throughput
nam out.nam &

exec
exec

out.nam ”

exec ?out” $userNum ”.nam” ]

$userNum 7 .tr”]
"tput—tcp” $userNum
"tput—udp” $userNum

(kbps)”

exec out.tr
exec
exec
exec
exec

exit O

Yt
? ot ]

}

## 0 0 0O O

setPacketColor $ns

setClusterNum clusterNum $userNum

setNodeNum digestNodeNum gateNodeNum
getDigestNomalNum $userNum $clusterNum

semiGateNodeNum
$digestUserRate

tput—tcp.tr

tput—udp.tr &

nomalNodeNum notGetDigestNomalNum
$gateCommentRate

$semiGateCommentRate $gateCommentRate $semiGateNodeNum $notGetDigestRate

puts 700000000000000\n”

puts ’000000000: \t\t\t$digestNodeNum?”

puts 7000000: \t\t\t\t$gateNodeNum?”

puts ’00000000: \t\t\t$semiGateNodeNum?”

puts 70000000 : \t\t\t$nomalNodeNum?”

puts 70000000000000000: \t$notGetDigestNomalNum?”
puts 700000000000000000: \t$getDigestNomalNum?”

ratioSetting bandwidthRatio commentRatio $clusterNum S$userNum

# 0 000 00O0D0 ¢nit0O
nodeListInit nodeList nodeListForBandwidth $ns $userNum
bandwidthListInit bandwidthList bandwidthRatio nodeListForBandwidth $ns

$ns $userNum
nodeListForBandwidth S$userNum

commentListInit commentList commentRatio nodeList
nodeListForBandwidthShuffle

# 0 0 00 dnitD O

rootNodelnit rootNode $ns

digestNodelnit digestNode bandwidthList temporalBandwidthList
nodeList $userNum $clusterNum $digestNodeNum

sortBandwidthList sortedBandwidthList bandwidthRatio bandwidthList

gateNodelnit gateNode sortedBandwidthList $clusterNum $gateNodeNum

semiGateNodelnit semiGateNode sortedBandwidthList gateNode $clusterNum

nomalNodelnit nomalNotDigestNode nomalDigestNode gateNode semiGateNode
$clusterNum $notGetDigestNomalNum $getDigestNomalNum

puts "\ nO0 0000 \n”

puts 7000000000: \t\t\t[array size digestNode]”

puts 7000000: \t\t\t\t[array size gateNode]”

puts ’00000000: \t\t\t[array size semiGateNode]”

puts 70000000000000000: \t[array size nomalNotDigestNode]”
puts 700000000000000000: \t[array size nomalDigestNode]”
# mam0000O0DO0D00DO

set f
$ns
set
$ns

[open out.tr
$f
[open out.nam w]

$nf

w]
trace—all
nf
namtrace—all

# 0000 0D0O0DO0D0DODDODO0DODODDODODODODDOODDODOODGOG OGO
copy temporalBandwidthList bandwidthList

$userNum

nodeListForBandwidth

$semiGateNodeNum
sortedBandwidthList
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# 00000 O0O0OO0O0O0TDO
for {set i 0} {$i < $gateNodeNum} {incr i} {

connectGateNodeOutside gateNode bandwidthList ns $clusterNum $gateNodeNum §$i
¥

# 0 00 0O0O0O0DO
for {set i 0} {$i < $clusterNum} {incr i} {
connectGateNodeInCluster gateNode semiGateNode bandwidthList $rootNode $ns
$gateNodeNum $clusterNum §i
connectSemiGateNode semiGateNode digestNode nomalDigestNode nomalNotDigestNode
bandwidthList $ns $clusterNum $semiGateNodeNum $notGetDigestNomalNum
$getDigestNomalNum $i
connectDigestNode digestNode nomalNotDigestNode bandwidthList $ns
$notGetDigestNomalNum $getDigestNomalNum $digestNodeNum $i
connectNomalNode nomalDigestNode nomalNotDigestNode bandwidthList $ns $clusterNum
$connectNomalNodeRate $notGetDigestNomalNum $getDigestNomalNum $nomalNodeNum $i

}

createNomalNodeStream nomalDigestNode nomalNotDigestNode digestNode goddard gplayer sfile
gCount $rootNode $ns $clusterNum $getDigestNomalNum $notGetDigestNomalNum
$digestNodeNum

# Scehdule Simulation

for {set i 0} {8$i < $gCount} {inecr i} {
$ns at 0 ”$goddard($i) start”
$ns at 240.0 ”$goddard(8$i) stop”

}
$ns at 240.0 ” finish?”

$ns run

Al2 DO0OOOOOOOO

00000 A2 ODOOO0OOOOOOO

#NS simulator object
set ns [new Simulator]

# 0 00DO0ODO0O0OO0ODO0OO0OOTDOO OO® O
source my—goddard—default.tcl

# 0 000O0O0ODO0OO0OO0OGOD0OODO
source my—goddard—procs.tcl

# 0 00(00O0OD0OO0OO200000)
set userNum [lindex $argv 0]

# 0 00D O0DO0O0OO0OOO0TDO
set clusterNum O

# 0 00 0O0O0O0O0

set digestUserRate O

set gateBandWidthRate 0

set gateCommentRate 0O

set semiGateBandWidthRate 0
set semiGateCommentRate O
set notGetDigestRate O

set connectNomalNodeRate 0.25

# 00O

set rootNode 77

set gateNode(0,0) 77

set semiGateNode(0,0) 77

set digestNode(0,0) 77

set nomalDigestNode (0,0) 77
set nomalNotDigestNode(0,0) 7”7

# 0 000D

set digestNodeNum O

set gateNodeNum 0

set semiGateNodeNum O

set nomalNodeNum O

set notGetDigestNomalNum O
set getDigestNomalNum 0

# 000000
set nodeList (0) 7”7
set nodeListForBandwidth (0) ””

# 00000000 0(Mbps)
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113
114

115
116

117

118
119
120
121
122
123
124

# 0

set

# 0

set

# 0O

set

# 9
set
set
set
set

bandwidthList (0) 7”7

0Ooo0oo0oDoDooooooaoao
temporalBandwidthList (0) 77

0Ooo0oo0oo0DoooDboaoad
commentList (0) 77

oooobooobboboobobooobooooboooooao
sortedBandwidthList (0) ”7”

oddaeardd 00D000O0ODO
goddard (0) 7”7
gplayer (0) 77

sfile (0) 77

gCount 0O

# my—goddard—no—rollD0 0000
proc nomalNodelnit {nomalDigestNode nomalNotDigestNode sortedBandwidthList clusterNum

}

notGetDigestNomalNum getDigestNomalNum} {
upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $sortedBandwidthList sbl
set k O
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {8$j < $getDigestNomalNum} {incr j} {
set ndn($i,$j) $sbl($k)
# 0 00O0DO0OD0OO0OODDODOODODOODOG DO O
$ndn($i,83j) color orange
incr k

}

# 000D 000D ODODODDODDODODODDODODODODDODOODDDODOODOGE OO
set k [expr $k]
set limit [expr [array size sbl]—8k]
for {set i 0} {8%i < $limit} {inecr i} {
set ndn($i,$getDigestNomalNum) $sbl($k)
# 0 00DO0DO0DO0OO0ODODOO0OOODOOOTDT© OGO
$ndn (8$i,$getDigestNomalNum) color orange
incr k

}

return

proc connectNomalNode {nomalDigestNode nomalNotDigestNode bandwidthList rootNode ns

clusterNum connectNomalNodeRate notGetDigestNomalNum getDigestNomalNum nomalNodeNum
selfIndexNum } {
upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $bandwidthList bl
# 00 0D000DDODO0O0ODO0OD0OOO0OODO
for {set i 0} {$i < [expr $nomalNodeNum-+1]} {incr i} {
if {[array get ndn $selfIndexNum, [expr $i—8notGetDigestNomalNum]] == []} {
continue
}

set nomalNodeList ($i) $ndn($selfIndexNum, [expr $i—$notGetDigestNomalNum])

# 000000000 DO0DD0O0DO0OO0ODOODODGO®
set temp 77
for {set i 0} {$i < 100 } {incr i} {
set randomNuml [expr int (($nomalNodeNum)xrand ())]
set randomNum2 [expr int (($nomalNodeNum)xrand ())]
set temp $nomalNodeList ($randomNuml)
set $nomalNodeList ($randomNuml) $nomalNodeList ($randomNum?2)
set $nomalNodeList ($randomNum2) $temp
}
set connectNomalNum [expr int(ceil ($nomalNodeNum=*$connectNomalNodeRate))]
# 00000 O0O0O0O0OOOD 000 ~-O000 ~000 ~000 000 -0
...000 ~-0O00DbO0Oo0b -o0ooo0Do-~-D0D0O000 -0
for {set i 0} {$i < [expr $nomalNodeNum-+1]} {incr i} {
for {set j 0} {$j < $connectNomalNum} {incr j} {
if { [expr $i+8$j+1] >= $nomalNodeNum } {
if {[array get nomalNodeList 8$i] == []} {
continue
}

set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i+$j+1—%nomalNodeNum])]

$ns duplex—link $nomalNodeList ($i) $nomalNodeList ([expr $i+$j+1
—$nomalNodeNum]) [expr $bandwidth]Mb 100ms DropTail

} else {

set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i+8$j+1])]

$ns duplex—link $nomalNodeList(8i) $nomalNodeList ([expr $i4+8$j+1]) [expr
$bandwidth]Mb 100ms DropTail

}

# 00000 D0
$ns duplex—link $nomalNodeList (0) $rootNode $bl($nomalNodeList (0))Mb 500ms DropTail
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125 #Define
126 proc finish
global
flush —trace

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

200
201
202
203
204
205
206
207
208

$ns

)

a

finish > procedure

{r £

ns f gCount sfile userNum

set awkCode {

if (88 == 3000) {

if ($2 >= t_end_tcp) {
tput_-tcp = bytes_tcp * 8 / ($2 — t_start_tcp)/1000;
print $2, tput_-tcp >> ”tput—tcp.tr”;
t_start_tcp = $2;
t_end_tcp = $2 + 2;
bytes_tcp = 0;

}

if ($1 == "r7) {
bytes_tcp += $6;

}

else if ($8 == 3001) {

if ($2 >= t_end_udp) {
tput-udp = bytes_udp * 8 / ($2 — t_start_udp)/1000;
print $2, tput_-udp >> “tput—udp.tr”;
t_start_udp = $2;
t_end_udp = $2 + 2;
bytes_udp = 0;

¥

if ($1 == ”r”) {
bytes_udp += $6;

}

}
3
for {set i 0} {8%i < $gCount} {incr i} {
if { [info exists sfile (8i)] }
close $sfile ($i)
i

close $f

exec rm —f tput—tcp.tr tput—udp.tr
exec touch tput—tcp.tr tput—udp.tr
exec awk $awkCode out.tr

exec xgraph —bb —tk —m —x Seconds —y ”Throughput (kbps)” tput—tcp.tr tput—udp.tr &

exec nam out.nam

exec cp out.nam [append outNamName ”out” $userNum —no—roll.nam?” ]

exec cp out.tr [append outTrName ”out” $userNum ” —no—roll.tr”]

exec cp tput—tcp.tr [append tputTcpName ”tput—tcp” $userNum ” —no—roll.tr”]
exec cp tput—udp.tr [append tputUdpName ”tput—udp” $userNum —no—roll.tr”]
exit O

» »

»

}

## 0 0 0 O
setPacketColor $ns
setClusterNum clusterNum $userNum

setNodeNum digestNodeNum gateNodeNum semiGateNodeNum nomalNodeNum notGetDigestNomalNum

getDigestNomalNum $userNum $clusterNum $digestUserRate $gateCommentRate
$semiGateCommentRate $gateCommentRate $semiGateNodeNum $notGetDigestRate

puts 700000000000000\n”

puts 7000000000: \t\t\t$digestNodeNum?”

puts 7000000: \t\t\t\t$gateNodeNum?”

puts 700000000 : \t\t\t$semiGateNodeNum?”

puts 70000000 : \t\t\t$nomalNodeNum?”

puts 70000000000000000: \t$notGetDigestNomalNum?”
puts 700000000000000000: \t$getDigestNomalNum?”

ratioSetting bandwidthRatio commentRatio $clusterNum $userNum

# 000 00O0D0D0dnit00O

nodeListInit nodeList nodeListForBandwidth $ns $userNum

bandwidthListInit bandwidthList bandwidthRatio nodeListForBandwidth $ns $userNum
commentListInit commentList commentRatio nodeList $ns $userNum
nodeListForBandwidthShuffle nodeListForBandwidth $userNum

# 0 0 0 0 snetO 0

rootNodelnit rootNode $ns

sortBandwidthList sortedBandwidthList bandwidthRatio bandwidthList

nomalNodelnit nomalDigestNode nomalNotDigestNode sortedBandwidthList $clusterNum
$notGetDigestNomalNum $getDigestNomalNum

puts "\ nO0 0000 \n”

puts 7000000000 : \t\t\t[array size digestNode]”

puts 7000000: \t\t\t\t[array size gateNode]”

puts 700000000 : \t\t\t[array size semiGateNode]”

puts "0000000000000000: \t[array size nomalNotDigestNode]”
puts "00000000000000000: \t[array size nomalDigestNode]”

# mamO0O00DO00O0O0OO



Al100D00O0ODO

209
210
211
212
213
214
215
216
217
218
219

220
221
222

223
224
225
226
227
228
229
230
231
232
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set f [open out.tr w]
$ns trace—all $f

set nf [open out.nam w]
$ns namtrace—all $nf

# 000 0D 0D 0D ODODODO0OODODODODODODODODODOODODODOOOGDODDOGO
copy temporalBandwidthList

# 0 0 0DO0O0O0D0OD0

for {set i 0} {$i < $clusterNum} {incr
connectNomalNode nomalDigestNode nomalNotDigestNode bandwidthList $rootNode $ns
$clusterNum $connectNomalNodeRate $notGetDigestNomalNum $getDigestNomalNum

$nomalNodeNum

}

createNomalNodeStream nomalDigestNode nomalNotDigestNode digestNode goddard gplayer
$getDigestNomalNum $notGetDigestNomalNum

gCount $rootNode $
$digestNodeNum

# Scehdule Simulation

$i

ns

$clusterNum

for {set i 0} {$i < $gCount} {incr i}
$ns at 0 ”$goddard($i) start”
$ns at 240.0 ”$goddard(8$i) stop”

}
$ns at 240.0 " finish?”

$ns run

bandwidthList

{

sfile

Al3 ODOOO0OOODOOOOOOOO

00000 A3 DOOOOOOOOOOOO

# 0 0D 00D0DO0O0ODO0DO0ODOO0OT OO OO O
proc decr { int { n 1 } } {
if { [ catch {
uplevel incr $int —$n
}oerr ]} |
return —code error ”decr: S$err”
}
return [ uplevel set $int ]

}

# 000 00D
proc copy {aryl ary2} {

upvar $aryl from $ary2 to

foreach {index valu
set to($index)
}
¥

# 000D 0O0DO0OO0ODOGOGODO0

proc returnLowBandwidth {bandwidthList

e}
$v

upvar $bandwidthList

if { $bl($nodel) >=

[array get from

alue

bl

$bl($node2) } {
return $bl($node2)

0O o0oooao

} else {
return $bl($nodel)
}
}
# 0 0000000
# 0 0D 0 0O0D0OO0OOGO
proc setPacketColor { ns

$ns color O blue
$ns color 1 red
$ns color 2 white

}

# 00000 D

proc setClusterNum {clusterNumArg userNum} {

upvar $clusterNumArg clusterNum
if {$userNum == 200} {

set clusterNum
elseif {$userNum
set clusterNum
elseif {$userNum
set clusterNum
elseif {$userNum
set clusterNum

B

7

10

14

18

400} {
600} {

800} {

nodel node2} {
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proc setNodeNum {digestNodeNum gateNodeNum semiGateNodeNum nomalNodeNum
notGetDigestNomalNum getDigestNomalNum userNum clusterNum digestUserRate
gateCommentRate semiGateCommentRate gateCommentRate semiGateNodeNum notGetDigestRate}

{

upvar $digestNodeNum dnn $gateNodeNum gnn $semiGateNodeNum sgnn $nomalNodeNum nnn
$notGetDigestNomalNum ngdn $getDigestNomalNum gdnn

[expr int(ceil ([expr $userNum / $clusterNum = $digestUserRate]))]

[expr int(ceil ([expr $userNum / $clusterNum x $gateCommentRate]))]

set dnn
set gnn
set sgnn

[expr int(ceil ([expr $userNum /

$gateCommentRate )]))]
[expr $userNum / $clusterNum — $dnn — $gnn — $sgnn]
[expr int(ceil ([expr $nnn * $notGetDigestRate]))]

set nnn
set ngdn
set gdnn

}

[expr $nnn — $ngdn]

$clusterNum x ($semiGateCommentRate —

proc ratioSetting {bandwidthRatio commentRatio clusterNum userNum} {
upvar $bandwidthRatio br $commentRatio cr
set basicRatio [expr $userNum /200]

foreach
set

}

{index val} [array get br] {
tempBandwidthRatio($index) [expr

copy tempBandwidthRatio br

foreach
set

}

copy tem

}

{index val} [array get cr] {

$valx$basicRatio]

tempCommentRatio($index) [expr $valx$basicRatio]

pCommentRatio cr

proc nodeListInit {nodeList nodeListForBandwidth ns userNum} {
upvar $nodeList nl $nodeListForBandwidth

for {set
set
set

}

i 0} {$i < $userNum} {inecr i} {
nl(8$i) [$ns node]
nlfb (8i) $nl(8$i)

nlfb

proc bandwidthListInit {bandwidthList bandwidthRatio nodeListForBandwidth ns userNum} {
upvar $bandwidthList bl $bandwidthRatio br $nodelListForBandwidth nlfb

set j O
foreach
for

proc commen

set j O
foreach
for

}

proc nodelis

for {set
set
set
set
set
set

{index val} [array get br] {
{set i 0} {8%i < $val} {incr i} {
set bl(3$nlfb(8$j)) Sindex

incr j

tListInit {commentList commentRatio nodeList ns userNum } {
upvar $commentList cl $commentRatio cr $nodeList nl

{index val} [array get cr] {
{set i 0} {8%i < $val} {incr i} {
set cl($nl($j)) $index

incr j

tForBandwidthShuffle {nodeListForBandwidth userNum} {
upvar $nodeListForBandwidth nlfb

i 0} {$i < [expr $userNum=5]} {i
templ [expr int ($userNumsx*rand ())]
temp2 [expr int($userNum=xrand ())]
tempNode $nlfb ($templ)

nlfb ($templ) $nlfb (S$temp2)

nlfb ($temp2) $tempNode

proc rootNodelnit {rootNode ns} {
upvar $rootNode rn

set rn |
# 0 0 O
$rn colo

$ns node]
0O o0ooDoao
r red

ncr i} {

proc sortBandwidthList {sortedBandwidthList bandwidthRatio bandwidthList} {
ortedBandwidthList sbl $bandwidthRatio br $bandwidthList bl

upvar $s

# 0 00O
set i O
foreach
set
incr
set k O

0O0o0oo0oaoao
val [lsort —real [array names br]] {
kindOfBandwidthList ($i) $val

i
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131 for {set i [expr [array size kindOfBandwidthList]—1]} {$i >= 0} {decr i} {
132 foreach {index val} [array get bl] {

133 if {$val == $kindOfBandwidthList ($i)} {

134 set sbl($k) $index

135 incr k

136 }

137 }

138 }

139 3

140

141 # Setup Goddard Streaming
142 # goddaerdOd 0000000000
143 proc createGoddard { goddard gplayer sfile gCount ns l_node r_node } {

144 upvar $goddard gd $gplayer gp $sfile sf $gCount gc
145 set gs($gc) [new GoddardStreaming $ns $l_node $r_node UDP 1000 $gc]
146 set gd($gc) [$gs($gc) getobject goddard]

147 set gp($gc) [$gs(8gc) getobject gplayer]

148 $gp(8gc) set upscale_interval_ 30.0

149 set sf($gc) [open stream—udp.tr w]

150 $gp(8%gc) attach $sf($gc)

151 incr gc

152 return

153 3

154

155 # create goddard

156 proc createNomalNodeStream {nomalDigestNode nomalNotDigestNode digestNode goddard gplayer
sfile gCount rootNode ns clusterNum getDigestNomalNum notGetDigestNomalNum
digestNodeNum} {

157 upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $digestNode dn $goddard gd
$gplayer gp $sfile sf $gCount gc

158 for {set i 0} {$i < $clusterNum} {incr i} {

159 for {set j 0} {$j < $getDigestNomalNum} {incr j} {

%g? createGoddard gd gp sf gc $ns $rootNode $ndn($i,$j)
}

162 for {set j 0} {$j < $notGetDigestNomalNum} {incr j} {

%gz createGoddard gd gp sf gc $ns $rootNode $nndn(8$i,3$j)
}

165 for {set j 0} {$j < $digestNodeNum} {incr j}

166 createGoddard gd gp sf gc $ns $rootNode $dn($%i,$j)

167 }

168 }

169 3}

Al4 OD0OO0OOOODODOOO

00000 A4 DOOOOOOOOOOOO

1 # ooooo
2 array set bandwidthRatio {
3 3.000 30
4 1.500 3
5 1.024 56
6 0.768 13
7 0.640 3
8 0.512 4
9 0.448 25
10 0.384 17
11 0.320 29
12 0.256 20
13 %

14

16 # array set bandwidthRatio {
17 # 0.768 70

18 # 1.500 80

19 # 3.000 50

20 # 3}

21

24 25 2
25 22 2
26 20 3
27 17 5
28 15 22
29 12 28
30 10 33
31 7 36
32 5 36
33 2 33
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A2 DOODOOO

A21 OO0OO0OOO

00000 A5 OOOOOO

#NS simulator object

set ns [new Simulator —multicast on]

# 00 00D0ODO0O0O0DODODODOTUDOOGO
source my—goddard—default.tcl

# 00 000O0O0OO0OT©DO0OO® O
source my—goddard—procs.tcl

# 00 0(0000O0O0O0DOD2000 0 0)

set userNum 28

# 0 0 000O0O0O0O0TD0OOO
set clusterNum O

# 0 0D 0 O0ODO0ODOOGO

set digestUserRate 0.2

set gateBandWidthRate 0.3

set gateCommentRate 0.1

set semiGateBandWidthRate 0.3
set semiGateCommentRate 0.2
set notGetDigestRate 0.2

set connectNomalNodeRate 0.25

# 00 0

set rootNode
set gateNode(0,0) 7”7

set semiGateNode(0,0) 77

set digestNode(0,0) 77

set nomalDigestNode(0,0) 7”7
set nomalNotDigestNode(0,0) "7
set joinNode(0,0) 7”7

set replaceGateNode(0,0) 77

»

set replaceSemiGateNode (0,0) 7”7

set replaceDigestNode (0,0) 7”7

# 00 OO0 O
set digestNodeNum O

set gateNodeNum 0

set semiGateNodeNum O

set nomalNodeNum 0

set notGetDigestNomalNum O
set getDigestNomalNum 0
set joinNodeNum O

set replaceGateNodeNum O
set replaceSemiGateNodeNum O
set replaceDigestNodeNum O

# 000 00O

set nodeList (0) 7”7

set nodeListForBandwidth (0) ””
set joinNodeList (0) 77

set replaceGateNodeList (0) 7”7
set replaceSemiGateNodeList (0)

set replaceDigestNodeList (0) 7”7

# 0 00D 0O00O0O0O0D0GD0

»

# {nodel: ”digest”, mnode2: ”gate” ...}

set gateNodeTypeList (0) 77
set semiGateNodeTypeList (0) ””
set digestNodeTypeList (0) 7”7

# 0 00D0DO0O0D0O0DO0O0O0O0OOT® ORD

# {nodel: replaceNodel, node2:
set gateToReplaceList (0) 77

set semiGateToReplaceList (0) 7”7

set digestToReplaceList (0) 7”7

replaceNode2...}

# 0000 O0ODO0ODODODO0O0DDO0DOODODODOOODOGOT OO OO OORDO

# {nodel: replaceNodel, mnode2:
set gateToSemiGateList (0) 7”7

#0000 0O0O0O00(Mbps)

replaceNodeZ2...}
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104
105

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

156

set

# 0

set

# 0

set

# 0O

set

bandwidthList (0) 7”7

0Ooo0oo0oDoDooooooaoao
temporalBandwidthList (0) 77

0Ooo0oo0oo0DoooDboaoad
commentList (0) 77

oooobooobboboobobooobooooboooooao
sortedBandwidthList (0) ”7”

# goddaeardd 00 00D0O0OO

set
set

goddard (0) 7”7
gplayer (0) 7”7

# set sfile (0) 77

set

# 0
set
set
set
set
set
set
set
set

gCount 0O

o 0o
mproto
mrthandlee
group 77
udp 77
cbr »7
sfile
startTime 0.0
joinLeavelnterval 10.0

»

» 9

»

# my—goddardd D OO00OD

# 0O

oooooDoobooobobooobboooooooboDoooooOoao

proc digestNodelnit {digestNode digestNodeTypeList bandwidthList temporalBandwidthList

¥

nodeListForBandwidth nodeList userNum clusterNum digestNodeNum} {

upvar $digestNode dn $digestNodeTypeList dntl $bandwidthList bl $temporalBandwidthList

tbl $nodeListForBandwidth nlfb $nodeList nl
copy bl tbl

set commentl [expr $userNum—1]
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $digestNodeNum} {incr j} {
set dn($i,$j) $nl(Scommentl)
set dntl($nl($commentl)) ”digestNode”

# 00000 0DODODODDODODOODDODDOOOODOG OO® O
array unset bl $nl($commentl)

# 000 O0DODODODODODODOOODOOODOOOODOOOGOOG OO0
for {set k 0} {$k < [array size nlfb]} {incr k} {
if {[array get nlfb $k] == []} {
continue

}

if {$nlfb ($k) == $nl($commentl)} {
array unset nlfb 8k
break

}

}

# 0 00 O0DO0DO0DO0OO0OTODOO OO®O
$dn($i,$j) color yellow

decr commentl

}

return

proc gateNodelnit {gateNode gateNodeTypeList sortedBandwidthList clusterNum gateNodeNum}

}

proc

upvar $gateNode gn $gateNodeTypeList gntl $sortedBandwidthList sbl
set k O
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {8j < 8$gateNodeNum} {incr j} {
set gn($i,$j) $sbl($k)
set gntl($sbl($k)) ”gateNode”

# 0 00 00O0O0OD
$gn(8$i,8j) color #006400

incr k
}
}
return
semiGateNodelnit {semiGateNode semiGateNodeTypeList gateToSemiGateList

sortedBandwidthList gateNode clusterNum semiGateNodeNum} {
upvar $semiGateNode sgn $semiGateNodeTypeList sgntl $gateToSemiGateList gtsgl
$sortedBandwidthList sbl $gateNode gn

{
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set k [array size gn]
for {set i 0} {8$i < $clusterNum} {incr i} {
for {set j 0} {$j < $semiGateNodeNum} {incr j} {
set sgn(%$i,%$j) $sbl(8k)
set sgntl($sbl($k)) ”semiGateNode”
set gtsgl(%gn(%i,8j)) $sgn($i,$j)

# 000 0DO0O0O0O0O0T@DO0
$sgn ($i,8j) color #00ff00

incr k

return

proc nomalNodelnit {nomalNotDigestNode nomalDigestNode gateNode semiGateNode

}

proc

}

proc

sortedBandwidthList clusterNum notGetDigestNomalNum getDigestNomalNum} {
upvar $nomalNotDigestNode nndn $nomalDigestNode ndn $gateNode gn $semiGateNode sgn
$sortedBandwidthList sbl

set k [expr [array size gn] + [array size sgn]]
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $notGetDigestNomalNum} {incr j} {
set nndn(%$i,$j) $sbl($k)

# 0000 O0D0ODODODODODODODODDODOOTG ORBD
$nndn($i,8$j) color pink

incr k
}
}
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {$j < $getDigestNomalNum} {incr j} {
set ndn(8$i,$j) $sbl($k)
# 00 0D0DO0DO00D0DO00D0O0O0OO0O0OD0OG OG®
$ndn($i,83j) color orange
incr k
¥
}
# 0 000DO0DO0D0O0OO0DO0DDODODO0DO0DDODODODODDODDODOODDODOGO OOOT® OO
set limit [expr [array size sbl]—8k]

for {set i 0} {8%i < 8$limit} {inecr i} {
set ndn($i,$getDigestNomalNum) $sbl($k)

# 00000 O0ODDODODOO0ODODDODOODOGODO®OC
$ndn ($i,$getDigestNomalNum) color orange

incr k
}
return
joinNodelInit {joinNode joinNodeList bandwidthRatio clusterNum finishTime} {

upvar $joinNode jn $joinNodeList jnl

set k O
for {set i 0} {$i < $clusterNum} {inecr i}
for {set j 0} {$j < [expr ($finishTime / 10)]} {inecr j} {
set jn(8$i,$j) $jnl (k)

# 0 0 00O0O0O0OD0ODO
$jn(8$i,$j) color #800080

incr k

replaceGateNodelnit {gateNode gateToReplaceList replaceGateNode replaceGateNodeList
clusterNum gateNodeNum} {
upvar $gateNode gn $gateToReplaceList gtrl $replaceGateNode rgn $replaceGateNodeList
rgnl
set k O
for {set i 0} {$i < $clusterNum} {incr i} {
for {set j 0} {8$j < $gateNodeNum} {incr j} {
set rgn(%$i,$j) $rgnl($k)
set gtrl ($gn(8%i,$j)) Srgn(3%i,$j)

# 000D 0O0O0DO0O0OO0OO0OTDO0T© OO
$rgn($i,8j) color #0000 ff
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240
241
242
243
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247
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298
299
300
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302
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304

305
306
307
308
309
310
311

312
313

}

proc

}

proc

-

# 0
# 0

# D

proc

}

proc

incr k

replaceSemiGateNodelnit {semiGateNode

replaceSemiGateNodeList clusterNum
upvar $semiGateNode sgn $semiGateToReplaceList sgtrl S$replaceSemiGateNode rsgn
$replaceSemiGateNodeList rsgnl

set k O

for {set i 0} {8i < $clusterNum} {incr

semiGateToReplaceList replaceSemiGateNode

semiGateNodeNum} {

i} {

for {set j 0} {$j < $semiGateNodeNum} {incr j} {

set rsgn(8%i,$j) $rsgnl(8k)

set sgtrl ($sgn($i,$j)) Srsgn(%i,$j)

# 000 000O0O0O0ODO0O0ORQUOTDOo

$rsgn ($i,8j) color #4169el

incr k

replaceDigestNodelnit {digestNode
replaceDigestNodeList clusterNum

digestToReplaceList replaceDigestNode
digestNodeNum} {

upvar $digestNode dn $digestToReplaceList

$replaceDigestNodeList rdnl
set k O

for {set i 0} {$i < $clusterNum} {incr
for {set j 0} {$j < $digestNodeNum} {incr

set rdn($i,$j) $rdnl($k)

set dtrl($dn(8$i,$j)) $rdn(%$i,%$j)

# 0 000DO0DO0D0O0OO0OODO0DODOOGCO OTG OR®DO

$rdn ($i,8j) color #O00bfff

incr k

Ooo0oooaoao
Ooo0oooDoooDoooooaoao

Ooo0oo0ooODOoooooaoao

connectGateNodeInCluster {gateNode
rootNode ns gateNodeNum clusterNum
upvar $gateNode gn $semiGateNode sgn $replaceGateNode rgn $bandwidthList bl

# 00000 D0

i} {

dtrl $replaceDigestNode rdn

it A

semiGateNode replaceGateNode bandwidthList
selfClusterNum} {

for {set i 0} {8i < $gateNodeNum} {incr
$ns duplex—1link $gn($selfClusterNum,$i) $rootNode $bl($gn($selfClusterNum,$i))Mb

500ms DropTail

}

# 0 00ODO0DO0oooODO0DO0 -~00O0-000
for {set i 0} {8$i < $gateNodeNum} {incr
if { [expr $i+1] >= $gateNodeNum } {
set bandwidth [returnLowBandwidth
$i+1—$gateNodeNum] )]
$ns duplex—link $gn($selfClusterNum,$i) $gn(8$selfClusterNum, [expr $i+1
—$gateNodeNum]) [expr $bandwidth]Mb 100ms DropTail

$selfClusterNum, [expr

} else {

i} {

0

i} {

bl

set bandwidth [returnLowBandwidth bl

$selfClusterNum, [expr $i+4+1])]
$ns duplex—link $gn($selfClusterNum,$i) $gn(8$selfClusterNum, [expr $i+1]) [expr
DropTail

$bandwidth]Mb 100ms

}

# 00D 0D000D0O0O0D0OOOOOT® OO

for {set i 0} {8%i < $gateNodeNum} {incr
set bandwidth [returnLowBandwidth bl

$selfClusterNum,$i)]

i}

$gn($selfClusterNum,$i) $gn(

$gn($selfClusterNum,$i) $gn(

{
$gn($selfClusterNum,$i) $sgn (

$ns duplex—link $gn($selfClusterNum,$i) $sgn($selfClusterNum,$i) [expr $bandwidth]

Mb 100ms DropTail

# 000D O0D0O0D0O0ODO0OO0D0O0DO0ODO0OO0OO0DOG OO® O

set bl(8rgn($selfClusterNum,$i

))

$bl ($sgn ($selfClusterNum,$i))

connectGateNodeOutside {gateNode bandwidthList nsArg clusterNum gateNodeNum

selfIndexNum} {
upvar $gateNode gn $bandwidthList
# 0 00D000DDO0OO0DDODODO0OO0ODOO OGO

bl

0

$nsArg ns

0

0

7~ 0O
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for

}

{set i 0} {8$i < $clusterNum} {incr i} {
if { [expr $i+1] >= $clusterNum } {
set bandwidth [returnLowBandwidth bl $gn($i,$selfIndexNum) $gn ([expr $i+1
—8%clusterNum ] ,$selfIndexNum )]
$ns duplex—link $gn($i,$selfIndexNum ) $gn ([expr $i+l1—8$clusterNum]
,$selfIndexNum) [expr $bandwidth]Mb 100ms DropTail
} else {
set bandwidth [returnLowBandwidth bl $gn(%$i,$selfIndexNum) $gn ([expr $i-+1]
,$selfIndexNum )]
$ns duplex—link $gn($i,$selfIndexNum ) $gn ([expr 8$i+41],8selfIndexNum) [expr
$bandwidth]Mb 100ms DropTail

proc connectSemiGateNode {semiGateNode digestNode nomalDigestNode nomalNotDigestNode
bandwidthList ns clusterNum semiGateNodeNum notGetDigestNomalNum getDigestNomalNum
selfIndexNum } {
upvar $semiGateNode sgn $digestNode dn $nomalDigestNode ndn $nomalNotDigestNode nndn

# O

for

}
# O

for

}

$bandwidthList bl

0Oo0Oooooaoao

{set i 0} {$i < 8$semiGateNodeNum} {incr i} {

if {[array get dn $selfIndexNum, [expr $ix2]] == []} {
continue

}

set bandwidth [returnLowBandwidth bl $sgn($selfIndexNum,$i) $dn($selfIndexNum, [
expr $ix2])]
$ns duplex—link $sgn($selfIndexNum,$i) $dn($selflIndexNum, [expr $i*x2]) [expr
$bandwidth|[Mb 100ms DropTail
if {[array get dn $selfIndexNum, [expr $ix2+4+1]] == []} {
continue

set bandwidth [returnLowBandwidth bl $sgn($selfIndexNum,$i) $dn($selfIndexNum, [
expr $ix2+41])]

$ns duplex—1link $sgn(8$selfIndexNum,3i) $dn($selflIndexNum, [expr $ix2+4+1]) [expr
$bandwidth|Mb 100ms DropTail

0Oo0DoooDbao
{set i 0} {8%i < $semiGateNodeNum} {incr i} {
set digestBorderNum [expr int (($notGetDigestNomalNum+48$getDigestNomalNum ) *rand ())]
if {8digestBorderNum >= $notGetDigestNomalNum} {
set bandwidth [returnLowBandwidth bl 8$sgn($selflIndexNum,$i) $ndn(
$selfIndexNum, [expr $digestBorderNum—$notGetDigestNomalNum ])]
$ns duplex—link $sgn($selfIndexNum,$i) $ndn($selflIndexNum, [expr
$digestBorderNum —$notGetDigestNomalNum]) [expr $bandwidth]Mb 100ms
DropTail
} else {
set bandwidth [returnLowBandwidth bl 8$sgn($selflIndexNum,$i) $nndn(
$selfIndexNum,$digestBorderNum )]
$ns duplex—link $sgn($selfiIndexNum,$i) $nndn($selfIndexNum,$digestBorderNum) |
expr $bandwidth]Mb 100ms DropTail

proc connectDigestNode {digestNode nomalNotDigestNode bandwidthList ns
notGetDigestNomalNum getDigestNomalNum digestNodeNum selfIndexNum } {
upvar $digestNode dn $nomalNotDigestNode nndn $bandwidthList bl

# O

for

}

OooooobooobbobooDboaoao
{set i 0} {8$i < $digestNodeNum} {inecr i} {
for {set j 0} {$j < $notGetDigestNomalNum} {incr j} {
set bandwidth [returnLowBandwidth bl $dn($selfIndexNum,$i) $nndn(
$selfIndexNum,$j)]
$ns duplex—link $dn($selfIndexNum,$i) $nndn($selfIndexNum,$j) [expr $bandwidth
J]Mb 100ms DropTail

proc connectNomalNode {nomalDigestNode nomalNotDigestNode bandwidthList ns clusterNum
connectNomalNodeRate notGetDigestNomalNum getDigestNomalNum nomalNodeNum selflndexNum

P A

upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $bandwidthList bl

# 0

for

}
# O

set temp

0O00o0DO0DO0ODO0ODDO0ODODO0OOo0OOoODoDao
{set i 0} {8%i < [expr $nomalNodeNum-+1]} {incr i} {
if {$i >= $notGetDigestNomalNum} {
if {[array get ndn $selfIndexNum, [expr $i—8$notGetDigestNomalNum]] == []} {
continue }
set nomalNodeList ($i) $ndn($selfIndexNum, [expr $i—8notGetDigestNomalNum])
} else {
set nomalNodeList ($i) $nndn($selfIndexNum,$i)
}

oOoooooooobbooboooooDb

»
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for {set i 0} {$i < 100 } {inecr i} {
set randomNuml [expr int (($nomalNodeNum)xrand ())]
set randomNum2 [expr int (($nomalNodeNum)sxrand ())]
set temp $nomalNodeList ($randomNuml)
set $nomalNodeList ($randomNuml) $nomalNodeList ($randomNum?2)
set $nomalNodeList ($randomNum2) $temp

}
set connectNomalNum [expr int(ceil ($nomalNodeNum=*$connectNomalNodeRate))]

# 0000 0O0DO0DO0OO0ODODD ~-O000 ~-O000 -~-000 ~-~000 000 -0
...000 -O0O0O0DODDO0 ~-0O0DO0 D000 -0
for {set i 0} {$i < [expr $nomalNodeNum-+1]} {incr i} {
for {set j 0} {$j < $connectNomalNum} {incr j} {
if { [expr $i4+8$j+1] >= $nomalNodeNum } {
if {[array get nomalNodeList $i] == []} { continue }
set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i4+$j+1—%nomalNodeNum])]
$ns duplex—link $nomalNodeList ($i) $nomalNodeList ([expr $i+$j+1
—$nomalNodeNum]) [expr $bandwidth]Mb 100ms DropTail
} else {
set bandwidth [returnLowBandwidth bl $nomalNodeList($i) $nomalNodeList ([
expr $i+8$j+1])]
$ns duplex—link $nomalNodeList($i) $nomalNodeList ([expr $i+8$j+1]) [expr
$bandwidth]Mb 100ms DropTail

proc connectJoinNode {joinNode nomalDigestNode nomalNotDigestNode bandwidthList ns

clusterNum joinNodeNum nomalNodeNum selflndexNum} {
upvar $joinNode jn $nomalDigestNode ndn $nomalNotDigestNode nndn $bandwidthList bl
# joinNodeO nomalDigestNode
set i O
while {[array get ndn $selfIndexNum,$i] != []
if {[array get jn $selfIndexNum,8$i] == []
break
¥
$ns duplex—link $jn($selfIndexNum,$i) $ndn($selfIndexNum,$i) $bl($ndn(
$selfIndexNum,$i))Mb 100ms DropTail

incr i
}
# joinNoded nomalNotDigestNode
set j O
while {[array get nndn $selfIndexNum,$j] != [] && [array get jn $selfIndexNum,$i] !=
1}
$ns duplex—1link $jn($selfIndexNum,$i) $nndn(8$selflndexNum,$j) $bl($ndn(
$selfIndexNum,$j))Mb 100ms DropTail
incr i
}

set connectJoinNum 4

for {set i 0 } {$i < [expr $joinNodeNum — 1]} {incr i} {
set jList($i) $jn($selfIndexNum,$i)

}

# joinNodeO O
for {set i 0} {$i < [expr $joinNodeNum—2]} {incr i} {
for {set j 0} {$j < $connectJoinNum} {incr j} {
if { [expr $i+8$j+1] >= $joinNodeNum } {
if {[array get jList $i] == []} { continue }
$ns duplex—link $jList ($i) $jList ([expr int($i+$j+1—8joinNodeNum)]) 1.0Mb
100ms DropTail

} else {
if {$jList($i) == $jList ([expr $i+8j])} {
$ns duplex—link $jList(8i) $jList ([expr $i+$j+1]) 1.0Mb 100ms DropTail
} else {

$ns duplex—link $jList (%i) $jList ([expr $i+$j]) 1.0Mb 100ms DropTail

}

# 0 00000 O0OO0OTCD0OOO
proc connectReplaceGateNodeInCluster {gateNode semiGateNode replaceGateNode bandwidthList

rootNode ns gateNodeNum clusterNum selfClusterNum} {
upvar $gateNode gn $semiGateNode sgn $replaceGateNode rgn $bandwidthList bl
# 0 00O0O0OO
for {set i 0} {$i < $gateNodeNum} {incr i} {
$ns duplex—1link $rgn(8$selfClusterNum,$i) $rootNode $bl(8$rgn($selfClusterNum,$i))Mb
500ms DropTail

}

# 0 00DO0DO0DO0D0O0DO0O0DO0 -000 000 -0
for {set i 0} {$i < $gateNodeNum} {incr i} {



A2000000 73

455 if { [expr $i+1] >= $gateNodeNum } {

456 set bandwidth [returnLowBandwidth bl 8$rgn($selfClusterNum,8$i) $gn(
$selfClusterNum, [expr $i+1—$gateNodeNum])]

457 $ns duplex—link $rgn($selfClusterNum,$i) $gn($selfClusterNum, [expr $i+1
—$gateNodeNum]) [expr $bandwidth]Mb 100ms DropTail

458 } else {

459 set bandwidth [returnLowBandwidth bl 8$rgn($selfClusterNum,8$i) $gn(
$selfClusterNum, [expr $i+41])]

460 $ns duplex—link $rgn($selfClusterNum,$i) $gn($selfClusterNum, [expr $i+41]) [
expr $bandwidth]Mb 100ms DropTail

461 }

462 )

463

464 # 00000000000 O00O00O0a0

465 for {set i 0} {$i < $gateNodeNum} {inecr i}

466 set bandwidth [returnLowBandwidth bl 8$rgn($selfClusterNum,8i) $sgn (

$selfClusterNum,$i)]
467 $ns duplex—link $rgn($selfClusterNum,$i) $sgn($selfClusterNum,$i) [expr $bandwidth
]Mb 100ms DropTail

468 }

469 3

470

471 » oo 0o 0000000
472 proc connectReplaceGateNodeOutside {gateNode replaceGateNode bandwidthList nsArg
clusterNum gateNodeNum selfIndexNum} {

473 upvar $gateNode gn $replaceGateNode rgn $bandwidthList bl $nsArg ns

474 # 0000000000000 0O000O0 -0 O0O-0... 7-20

475 for {set i 0} {$i < $clusterNum} {incr i} {

476 if { [expr $i+41] >= $clusterNum } {

477 set bandwidth [returnLowBandwidth bl $rgn($i,$selfIndexNum) $gn ([expr $i+1
—8%clusterNum ] ,$selfIndexNum )]

478 $ns duplex—link $rgn(8$i,$selfIndexNum) 3$gn ([expr $i+1—8clusterNum]
,$selfIndexNum ) [expr $bandwidth]Mb 100ms DropTail

479 } else {

480 set bandwidth [returnLowBandwidth bl $rgn(8$i,$selflIndexNum) $gn ([expr $i+1]
,$selfIndexNum )]

481 $ns duplex—1link $rgn(8%i,$selflndexNum) $gn ([expr $i+1],8selfIndexNum) [expr
$bandwidth]Mb 100ms DropTail

482 }

483 }

484

485

486 # 000D 0D OO0 O0DOOOOODO
487 proc replaceSemiGateNodeBandwitdhSetting {nomalDigestNode replaceSemiGateNode
sortedBandwidthList bandwidthList clusterNum} {
488 upvar $nomalDigestNode ndn $replaceSemiGateNode rsgn $sortedBandwidthList sbl
$bandwidthList bl

489

490 for {set i 0} {$i < $clusterNum} {incr i} {

491 set rsgnl O

492 for {set j 0} {$j < [expr [array size sbl] — 1]} {incr j} {
493 set k O

494 while { [array get ndn $i,8k] != []}

495 if {[array get rsgn $i,$rsgnl] == []} { break }
496 if {$ndn(8%i,8k) == $sbl(8$j)} {

497 set bl($rsgn($i,$rsgnl)) $ndn($i,$k)

498 incr rsgnl

499 }

500 incr k

501 }

502 }

503 }

504 3

505

506 proc connectReplaceSemiGateNode {semiGateNode digestNode nomalDigestNode
nomalNotDigestNode replaceSemiGateNode bandwidthList ns clusterNum semiGateNodeNum
notGetDigestNomalNum getDigestNomalNum selfIlndexNum } {

507 upvar $semiGateNode sgn $digestNode dn $nomalDigestNode ndn $nomalNotDigestNode nndn
$bandwidthList bl $replaceSemiGateNode rsgn

508 # 000000000

509 for {set i 0} {$i < $semiGateNodeNum} {incr i}

510 if {[array get dn $selfIndexNum, [expr $ix2]] == []} {

511 continue

512

513 set bandwidth [returnLowBandwidth bl $rsgn($selfIndexNum,8$i) $dn($selfIndexNum, |
expr $ix2])]

514 $ns duplex—1link $rsgn($selflndexNum,$i) $dn($selflndexNum, [expr $ix2]) [expr
$bandwidth]Mb 100ms DropTail

515 if {[array get dn $selflndexNum, [expr $ix2+1]] == []} {

516 continue

517 }

518 set bandwidth [returnLowBandwidth bl $rsgn($selfIndexNum,$i) $dn($selfIndexNum, [
expr $ix2+4+1])]

519 $ns duplex—1link $rsgn($selflIndexNum,$i) $dn($selflndexNum, [expr $ix2+1]) [expr
$bandwidth]Mb 100ms DropTail

520 }

521

522 # 0000000
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523 for {set i 0} {$i < $semiGateNodeNum} {incr i} {

524 set digestBorderNum [expr int (($notGetDigestNomalNum+$getDigestNomalNum ) *rand ())]

525 if {$digestBorderNum >= $notGetDigestNomalNum} {

526 set bandwidth [returnLowBandwidth bl $rsgn(8$selflndexNum,8$i) $ndn(
$selfIndexNum, [expr $digestBorderNum—$notGetDigestNomalNum ])]

527 $ns duplex—link $rsgn($selfIndexNum,$i) $ndn($selfIndexNum, [expr
$digestBorderNum —$notGetDigestNomalNum]) [expr $bandwidth]Mb 100ms
DropTail

528 } else {

529 set bandwidth [returnLowBandwidth bl $rsgn(8$selflndexNum,8$i) $nndn(
$selfIndexNum,$digestBorderNum )]

530 $ns duplex—link $rsgn($selfIndexNum,$i) $nndn($selfiIndexNum,$digestBorderNum)
[expr $bandwidth]Mb 100ms DropTail

531 }

532 }

533 1

534

53 #» DO ODO0ODOOOODOOOO ODTGO
536 proc replaceDigestNodeBandwitdhSetting {nomalDigestNode replaceDigestNode commentList
bandwidthList clusterNum} {

537 upvar $nomalDigestNode ndn $replaceDigestNode rdn $commentList ¢l $bandwidthList bl
538 set i O

539 set num [expr [array size cl] — 1]

540 foreach {index val} [array get cl] {

541 set tcl ($num) $index

542 decr num

543 }

544

545 for {set i 0} {$i < $clusterNum} {incr i} {

546 set rdnl O

547 for {set j 0} {$j < [expr [array size tcl] — 1]} {incr j} {
548 set k O

549 while { [array get ndn $i,$k] != []}

550 if {[array get rdn $i,$rdnlI] == []} { break }
551 if {$ndn(8%i,8k) == $tcl($j)} {

552 set bl($rdn($i,8rdnI)) $ndn($i,$k)

553 incr rdnl

554 }

555 incr k

556 )

557 b

558 }

559 1

560

561 proc connectReplaceDigestNode {digestNode nomalNotDigestNode replaceDigestNode
bandwidthList ns notGetDigestNomalNum getDigestNomalNum digestNodeNum selfIndexNum }

{

562 upvar $digestNode dn $nomalNotDigestNode nndn $bandwidthList bl $replaceDigestNode rdn

563 # 0000000000000 0O0O000

564 for {set i 0} {$i < $digestNodeNum} {inecr i} {

565 for {set j 0} {$j < $notGetDigestNomalNum} {incr j} {

566 set bandwidth [returnLowBandwidth bl $rdn($selfIndexNum,$i) $nndn(
$selfIndexNum,$j)]

567 $ns duplex—link $rdn($selflndexNum,$i) $nndn($selfIndexNum,$j) [expr
$bandwidth]Mb 100ms DropTail

568 )

569 }

570 1

571

572 proc UDPStreamlInit {mproto mrthandle group udp cbr rcvr sfile ns rootNode } {

573 upvar $mproto mp $mrthandle mh $group g $udp u $cbr ¢ $rcvr r $sfile sf

574 set mp DM

575 set mh [$ns mrtproto $mp {}]

576 set g [Node allocaddr]

577 set u [new Agent/UDP]

578 $u set dst_addr- $g

579 $u set dst_port- O

580 $u set class_ 1

581

582 set sf [open stream—udp.tr w]

583 $ns attach—agent $rootNode $u

584 set ¢ [new Application/Traffic/CBR]

585 $c attach—agent $u

586

587 set r [new Agent/LossMonitor]

588 1

589

590 proc attachlInit {nodeList joinNodeList replaceGateNodeList replaceSemiGateNodeList
replaceDigestNodeList startTime ns rcvr group} {
591 upvar $nodeList nl $joinNodeList jnl $replaceGateNodeList rgnl
$replaceSemiGateNodeList rsgnl $replaceDigestNodeList rdnl $startTime st
592 set st 0.0

593 for {set i 0} {$i < [expr [array size nl] — 1]} {incr i} {
594 $ns attach—agent $nl($i) Srcvr

595 $ns at $st 7?$nl(8i) join—group Srcvr $group”

596 set st [expr $st + 0.01]

597 }
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}

for {set i 0} {$i < [expr [array size rgnl] — 1]} {incr i} {
$ns attach—agent $rgnl($i) $rcvr
$ns at $st " $rgnl($i) join—group $rcvr $group”
set st [expr $st 4+ 0.01]
$ns at $st 7" $rgnl($i) leave—group S$rcvr $group”
set st [expr $st 4+ 0.01]

}
for {set i 0} {$i < [expr [array size rsgnl] — 1]} {incr i} {
$ns attach—agent $rsgnl(8$i) S$rcvr
$ns at $st ?$rsgnl($i) join—group Srcvr $group”
set st [expr $st + 0.01]
$ns at $st ?Srsgnl($i) leave—group $rcvr S$group”
set st [expr $st + 0.01]
}
for {set i 0} {$i < [expr [array size rdnl] — 1]} {incr i} {
$ns attach—agent $rdnl($i) $rcvr
$ns at $st " $rdnl($i) join—group $rcvr $group”
set st [expr $st 4+ 0.01]
$ns at $st ”?$rdnl($i) leave—group S$rcvr $group”
set st [expr $st 4+ 0.01]
}

# 0 000 nO0OO0DOO+4+0.0100
proc newlJoin {joinNodeList ns rcvr group startTime finishTime joinLeavelnterval} {

TR

<]
[¢]

0o o

upvar $joinNodeList jnl
set joinTime [expr $startTime 4 0.01]
copy jnl nl
set num [expr [array size jnl] — 1]
for {set i 0} {$i < [expr $numx5]} {i
set templ [expr int($numsxrand ())]
set temp2 [expr int ($numsxrand ())]
set tempNode $nl($templ)
set nl($templ) $nl($temp2)
set nl($temp2) $tempNode

ncr i} {

set k O

while {$joinTime < $finishTime} {
$ns at $joinTime ”$nl($k) join—group $rcvr $group”
set joinTime [expr $joinTime 4+ $joinLeavelnterval]
incr k

000 nO0O0DO0O0DG0O0+4+0.0200

0Oo0oooDOoDooDo0oDoooDoODooooD+0.0800

leaveNode {nodeList joinNodeList replaceGateNodeList replaceSemiGateNodeList

replaceDigestNodeList gateNodeTypeList semiGateNodeTypeList digestNodeTypeList

gateToReplaceList semiGateToReplaceList digestToReplaceList gateToSemiGateList

commentList startTime finishTime joinLeavelnterval ns rcvr group} {

upvar $nodeList nl $joinNodeList jnl S$replaceGateNodeList rgnl
$replaceSemiGateNodeList rsgnl $replaceDigestNodeList rdnl $gateNodeTypeList
$semiGateNodeTypeList sgntl $digestNodeTypeList dntl $gateToReplaceList gtrl

gntl

$semiGateToReplaceList sgtrl $digestToReplaceList dtrl $gateToSemiGateList gtsgl

$commentList cl
set num [expr [array size nl] — 1]
copy nl tnl

copy cl tcl

set selectNum O

set num [expr [array size tnl]]

set loopNum [expr $finishTime / $joinLeavelnterval]
while {$selectNum < $loopNum} {

set randl [expr int (($num — 1)sxrand ())]

if {[array get tnl $randl] == []} {
continue

}

if {[array get tcl $tnl($randl)] == []} |
continue

}

set border [expr 1000=xrand ()]
if {$tcl($tnl($randl)) == 25} {
if {$border > 990} {
set list ($selectNum) $tnl($randl)
array unset tnl $randl
incr selectNum

¥
} elseif {$tcl($tnl(8randl)) == 22} {
if {$border > 960} {
set list (8$selectNum) $tnl($randl)
array unset tnl $randl
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761

}

incr selectNum

}
} elseif {$tcl($tnl(Srandl)) == 20} {
if {$border > 930} {
set list ($selectNum) $tnl(8randl)
array unset tnl $randl
incr selectNum

}
} elseif {$tcl($tnl(Srandl)) == 17} {
if {$border > 900} {
set list ($selectNum) $tnl($Srandl)
array unset tnl $randl
incr selectNum

}
} elseif {$tcl($tnl(8randl)) == 15} {
if {$border > 800} {
set list ($selectNum) $tnl(3randl)
array unset tnl $randl
incr selectNum

}
} elseif {$tcl($tnl(Srandl)) == 12} {
if {$border > 500} {
set list ($selectNum) $tnl($randl)
array unset tnl $randl
incr selectNum

¥
} elseif {$tcl($tnl($randl)) == 10} {
if {$border > 400} {
set list ($selectNum) $tnl(Srandl)
array unset tnl $randl
incr selectNum

}
} elseif {$tcl($tnl(Srandl)) == 7} {
if {$border > 300} {
set list ($selectNum) $tnl(3randl)
array unset tnl $randl
incr selectNum

}
} elseif {$tcl($tnl(Srandl)) == 5} {
if {$border > 100} {
set list ($selectNum) $tnl($randl)
array unset tnl $randl
incr selectNum

¥
} elseif {$tcl($tnl($randl)) == 2} {
if {$border > 300} {
set list ($selectNum) $tnl($randl)
array unset tnl $randl
incr selectNum

set k O

set

leaveTime [expr $startTime 4+ 0.02]

while {$leaveTime < $finishTime} {

# digestNodeD O OD
if {[array get dntl $list ($k)] != []} {
if {$dntl($list ($k)) == ”digestNode”} {
$ns at $leaveTime ” $list ($k) leave—group S$rcvr $group”
$ns at [expr $leaveTime + 0.01)] ” $dtrl($list ($k)) join—group $rcvr $group”

}
}
if {[array get sgntl $list ($k)] != []} {
if {$sgntl($list ($k)) == ”"semiGateNode”} {
$ns at $leaveTime ” $list ($k) leave—group S$rcvr $group”
$ns at [expr $leaveTime 4+ 0.01] ” $sgtrl($list (8k)) join—group $rcvr $group
5
}
}
if {[array get gntl $list ($k)] != []} {
if {$gntl($list ($k)) == ”gateNode”} {
$ns at $leaveTime ” $list ($k) leave—group S$rcvr $group”
$ns at [expr $leaveTime + 0.01] 7 8gtrl($list ($k)) join—group $rcvr $group”
$ns at [expr $leaveTime + 0.02] 7 $gtsgl($list (3k)) leave—group $rcvr
$group”
$ns at [expr $leaveTime + 0.03] 7" 3$sgtrl($gtsgl($list (8k))) join—group
$rcvr $group”
¥
}
set leaveTime [expr $leaveTime + $joinLeavelnterval]
incr k
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#Define a ’finish ° procedure
proc finish {}
global ns f sfile userNum
$ns flush—trace

set awkCode {

if ($5 == "cbr”)

if ($2 >= t_end_udp) {
tput-udp = bytes_udp * 8 / ($2 — t_start_udp)/1000;
print $2, tput_-udp >> "tput—udp.tr”;
t_start_-udp = $2;
t_end_udp = $2 + 2;
bytes_udp = 0;

}

if ($1 == ”r”)

bytes_udp += $6;

}

if { [info exists sfile] } {
close $sfile
}

close $f

exec rm —f tput—tcp.tr tput—udp.tr

exec touch tput—tcp.tr tput—udp.tr

exec awk $awkCode out.tr

exec cp out.tr [append outTrName ”out” $userNum 7 .tr”]

exec cp tput—udp.tr [append tputUdpName ”tput—udp” $userNum 7 .tr”]
exec xgraph —bb —tk —m —x Seconds —y ”"Throughput (kbps)” tput—udp.tr &
exec nam out.nam &

exit O

+
## 0 00O

setPacketColor $ns

set clusterNum 1

setNodeNum digestNodeNum gateNodeNum semiGateNodeNum nomalNodeNum notGetDigestNomalNum
getDigestNomalNum joinNodeNum $userNum $clusterNum $digestUserRate $gateCommentRate
$semiGateCommentRate $gateCommentRate $semiGateNodeNum $notGetDigestRate $finishTime

puts 700000000000000\n”

puts 7000000000: \t\t\t$digestNodeNum?”

puts 7000000: \t\t\t\t$gateNodeNum?”

puts 700000000: \t\t\t$semiGateNodeNum?”

puts 70000000: \t\t\t$nomalNodeNum?”

puts 70000000000000000: \t$notGetDigestNomalNum?”
puts 700000000000000000: \t$getDigestNomalNum?”

ratioSetting bandwidthRatio commentRatio $clusterNum $userNum

# 0 00 000O0D0 dnit0O

nodeListInit nodeList nodeListForBandwidth joinNodeList replaceGateNodeList
replaceSemiGateNodeList replaceDigestNodeList $ns S$userNum $finishTime $clusterNum
$digestNodeNum $gateNodeNum $semiGateNodeNum $joinLeavelnterval

bandwidthListInit bandwidthList bandwidthRatio nodeListForBandwidth $ns $userNum

commentListInit commentList commentRatio nodeList $ns $userNum

nodeListForBandwidthShuffle nodeListForBandwidth $userNum

# 0 0 00 snetO 0

rootNodelnit rootNode $ns

digestNodelInit digestNode digestNodeTypeList bandwidthList temporalBandwidthList
nodeListForBandwidth nodeList $userNum $clusterNum $digestNodeNum

sortBandwidthList sortedBandwidthList bandwidthRatio bandwidthList

gateNodelInit gateNode gateNodeTypeList sortedBandwidthList $clusterNum $gateNodeNum

semiGateNodelnit semiGateNode semiGateNodeTypeList gateToSemiGateList sortedBandwidthList
gateNode $clusterNum $semiGateNodeNum

nomalNodelInit nomalNotDigestNode nomalDigestNode gateNode semiGateNode sortedBandwidthList
$clusterNum $notGetDigestNomalNum $getDigestNomalNum

joinNodelnit joinNode joinNodeList bandwidthRatio $clusterNum $finishTime

replaceGateNodelnit gateNode gateToReplaceList replaceGateNode replaceGateNodeList
$clusterNum $gateNodeNum

replaceSemiGateNodelInit semiGateNode semiGateToReplaceList replaceSemiGateNode
replaceSemiGateNodeList $clusterNum $semiGateNodeNum

replaceDigestNodelnit digestNode digestToReplaceList replaceDigestNode
replaceDigestNodeList $clusterNum $digestNodeNum

puts "\ nO0 0000 \n”
puts 7000000000: \t\t\t[array size digestNode]”
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QO N =

puts 7000000: \t\t\t\t[array size gateNode]”

puts 700000000: \t\t\t[array size semiGateNode]”

puts 70000000000000000: \t[array size nomalNotDigestNode]”
puts 700000000000000000: \t[array size nomalDigestNode]”

# 0 00 00O0O0O0TO0OOO
set f [open out.tr w]
$ns trace—all $f

set nf [open out.nam w]
$ns namtrace—all $nf

# 000D O0DODODODODODOODODODODODODOODODOOOOOGOOG OT ODDGO
copy temporalBandwidthList bandwidthList

# 00 0O0DODO0OO0O(0O0DOOOOOO®O)
for {set i 0} {$i < $clusterNum} {incr i} {
connectGateNodeInCluster gateNode semiGateNode replaceGateNode bandwidthList $rootNode
$ns $gateNodeNum $clusterNum 8i
connectSemiGateNode semiGateNode digestNode nomalDigestNode nomalNotDigestNode
bandwidthList $ns $clusterNum $semiGateNodeNum $notGetDigestNomalNum
$getDigestNomalNum $i
connectDigestNode digestNode nomalNotDigestNode bandwidthList $ns
$notGetDigestNomalNum $getDigestNomalNum $digestNodeNum $i
connectNomalNode nomalDigestNode nomalNotDigestNode bandwidthList $ns $clusterNum
$connectNomalNodeRate $notGetDigestNomalNum $getDigestNomalNum $nomalNodeNum $i
connectJoinNode joinNode nomalDigestNode nomalNotDigestNode bandwidthList $ns
$clusterNum $joinNodeNum $nomalNodeNum $i

# 0 000D O0ODO0OO0OO0O0OOOT OGO
connectReplaceGateNodeInCluster gateNode semiGateNode replaceGateNode bandwidthList
$rootNode $ns $gateNodeNum S$clusterNum 8$i

}

# 000D 0D0D0ODODO0ODODDODODODDODOOTG OGD
replaceSemiGateNodeBandwitdhSetting nomalDigestNode replaceSemiGateNode
sortedBandwidthList bandwidthList $clusterNum

# 000D O0ODO0ODODODODODOODODOODOOOOG OOID
replaceDigestNodeBandwitdhSetting nomalDigestNode replaceDigestNode commentList
bandwidthList $clusterNum

# 00 oooDooo(0DoooODooooO, 0 0DODODO0O0OOODODODOOODODODODODDODDODODOODOOOOaOo)
for {set i 0} {$i < $clusterNum} {incr i} {
connectReplaceSemiGateNode semiGateNode digestNode nomalDigestNode nomalNotDigestNode
replaceSemiGateNode bandwidthList $ns $clusterNum $semiGateNodeNum
$notGetDigestNomalNum $getDigestNomalNum $i
connectReplaceDigestNode digestNode nomalNotDigestNode replaceDigestNode bandwidthList
$ns $notGetDigestNomalNum $getDigestNomalNum $digestNodeNum $i

}

# uwdp0O O

UDPStreamInit mproto mrthandle group udp cbr rcvr sfile $ns $rootNode

attachInit nodeList joinNodeList replaceGateNodeList replaceSemiGateNodeList
replaceDigestNodeList startTime $ns $rcvr $group

# 000 00D
set finishTime [expr $startTime 4 $finishTime]

# 0 00 0O0O0O0OD0ODO
newJoin joinNodeList $ns $rcvr $group $startTime $finishTime $joinLeavelnterval

# 0 0D 00000

leaveNode nodeList joinNodeList replaceGateNodeList replaceSemiGateNodeList
replaceDigestNodeList gateNodeTypeList semiGateNodeTypeList digestNodeTypeList
gateToReplaceList semiGateToReplaceList digestToReplaceList gateToSemiGateList
commentList $startTime $finishTime $joinLeavelnterval $ns $rcvr $group

$ns at $startTime ”S$cbr start”

$ns at $finishTime ” finish?”

$ns run

A22 DOO0O0O0OOOOODO

00000 A6 OOO0OOODOOOOOO

# 0 00D0DO0DO0D0O0DO0DO0ODO0DOOGOO OO O

proc decr { int { n 1 } } {
if { [ catch {
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}
# O
proc
+
# O
proc
¥
# O
# 0
proc
¥
proc
}
proc
+
proc

uplevel incr $int —$n
yoerr ]} A

return —code error ”decr: $err”
}
return [ uplevel set $int ]

O o0oooao
copy {aryl ary2} {
upvar $aryl from $ary2 to
foreach {index value} [array get from x] {
set to($index) $value
}

0Oo0oo0oo0Oo0OoooDbao
returnLowBandwidth {bandwidthList nodel node2} {
upvar $bandwidthList bl
if { $bl($nodel) >= $bl($node2) } {
return $bl($node2)
} else {
return $bl($nodel)
}

0O0oooDOoDooDooooDbDao

OO0 00o0aodao
setPacketColor { ns } {
$ns color 0 blue

$ns color 1 red

$ns color 2 white

setNodeNum {digestNodeNum gateNodeNum semiGateNodeNum nomalNodeNum

notGetDigestNomalNum getDigestNomalNum joinNodeNum userNum clusterNum digestUserRate

gateCommentRate semiGateCommentRate gateCommentRate semiGateNodeNum notGetDigestRate

finishTime} {

upvar $digestNodeNum dnn $gateNodeNum gnn $semiGateNodeNum sgnn $nomalNodeNum nnn
$notGetDigestNomalNum ngdn $getDigestNomalNum gdnn $joinNodeNum jnn

set dnn [expr int(ceil ([expr $userNum / $clusterNum x $digestUserRate]))]

set gnn [expr int(ceil ([expr $userNum / $clusterNum x $gateCommentRate]))

set sgnn [expr int(ceil ([expr $userNum / $clusterNum =* ($semiGateCommentRate —
$gateCommentRate )]) )]

set nnn [expr $userNum / $clusterNum — $dnn — $gnn — $sgnn]
set ngdn [expr int(ceil ([expr $nnn * $notGetDigestRate]))]
set gdnn [expr $nnn — $ngdn]

set jnn [expr $finishTime / 10]

ratioSetting {bandwidthRatio commentRatio clusterNum userNum} {
upvar $bandwidthRatio br $commentRatio cr

set basicRatio [expr $userNum/$userNum]
foreach {index val} [array get br] {
set tempBandwidthRatio($index) [expr $valx$basicRatio]

copy tempBandwidthRatio br

foreach {index val} [array get cr] {
set tempCommentRatio($index) [expr $valx*$basicRatio]
}

copy tempCommentRatio cr

nodeListInit {nodeList nodeListForBandwidth joinNodeList replaceGateNodeList

replaceSemiGateNodeList replaceDigestNodeList ns userNum finishTime clusterNum

digestNodeNum gateNodeNum semiGateNodeNum joinLeavelnterval} {

upvar $nodeList nl $nodeListForBandwidth nlfb $joinNodeList jnl $replaceGateNodeList
rgnl $replaceSemiGateNodeList rsgnl $replaceDigestNodeList rdnl

# 0D 000D

for {set i 0} {$i < $userNum} {incr i} {
set nl(8i) [$ns node]
set nlfb ($i) $nl(%$i)

# 0 0 00000

for {set i 0} {$i < [expr $finishTime x $clusterNum / $joinLeavelnterval]} {incr i} {

set jnl(8$i) [$ns node]

}

# 0 00O 0O O0OO0OODO

# D 0DO0ODOaO

for {set i 0} {$i < [expr $gateNodeNum=$clusterNum]} {inecr i} {
set rgnl($i) [$ns node]
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}
# 0 00 0O0D0O0OO
for {set i 0} {$i < [expr $semiGateNodeNum=8$clusterNum]} {incr i} {
set rsgnl($i) [$ns node]
}
# 000 0O00D0O0OOd
for {set i 0} {$i < [expr $digestNodeNumx*$clusterNum]} {incr i} {
set rdnl($i) [$ns node]
}
3
proc bandwidthListInit {bandwidthList bandwidthRatio nodeListForBandwidth ns

upvar $bandwidthList bl
set j O
foreach

for

{index val} [array get br] {
{set i 0} {%i < $val} {incr
set bl(8$nlfb($j)) $index
incr j

i}

}

proc commentListInit {commentList commentRatio
$nodeList

upvar $commentList ¢l $commentRatio
set j O
foreach {index val} [array get cr] {
for {set i 0} {$i < $val} {incr
set cl($nl($j)) $index

incr j

cr

i}

}

$bandwidthRatio br

{

{

$nodeListForBandwidth nlfb

nodeList ns userNum

P A

nl

proc nodeListForBandwidthShuffle {nodeListForBandwidth userNum} {

upvar $nodeListForBandwidth nlfb
for {set i 0} {$i < [expr $userNum=x5]} {incr i} {
set templ [expr int($userNumsx*rand ())]
set temp2 [expr int ($userNumsx*rand ())]
set tempNode $nlfb ($templ)
set nlfb ($templ) $nlfb (Stemp2)
set nlfb ($temp2) $tempNode
}
}
proc rootNodelnit {rootNode ns} {
upvar $rootNode rn
set rn [$ns node]
# 0 00 0OO0O0OO0OO0G©O
$rn color red
}
proc sortBandwidthList {sortedBandwidthList bandwidthRatio bandwidthList} {
upvar $sortedBandwidthList sbl $bandwidthRatio br $bandwidthList bl
# 0 00 O0DO0OO0OO0OT©DO0OT©OO® O
set i O
foreach val [lsort —real [array names br]] {
set kindOfBandwidthList ($i) $val
incr i
}
set k O
for {set i [expr [array size kindOfBandwidthList]—1]} {$i >= 0} {decr i}
foreach {index val} [array get bl] {
if {$val == $kindOfBandwidthList ($i)} {
set sbl($k) $index
incr k
}
}
}
¥
proc createUDP {udp cbr sfile udpCount ns l_node r_node group} {
upvar $udp u $cbr c¢ $sfile sf $udpCount uc
set u($uc) [new Agent/UDP]
set sf($uc) [open stream—udp.tr w]
$u($uc) attach $sf($uc)
$ns attach—agent $l_node $u($uc)
$u($uc) set dst_-addr- $group
$u($uc) set dst_-port_- O
set c($uc) [new Application/Traffic/CBR]
$c($uc) attach—agent $u(S$uc)

incr uc

userNum} {

{
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171 3y
172

173 proc createNomalNodeUDPStream {nomalDigestNode nomalNotDigestNode digestNode udp

cbr

sfile

udpCount joinNodeList rootNode ns clusterNum getDigestNomalNum notGetDigestNomalNum
digestNodeNum group} {
174 upvar $nomalDigestNode ndn $nomalNotDigestNode nndn $digestNode dn $udp u $cbr c
$sfile sf $udpCount uc $joinNodeList jnl
175 for {set i 0} {8$i < $clusterNum} {incr i} {
176 for {set j 0} {$j < $getDigestNomalNum} {incr j}
%;7 createUDP u ¢ sf uc $ns $rootNode $ndn(8$i,$j) $group
8 }
179 for {set j 0} {$j < $notGetDigestNomalNum} {incr j}
180 createUDP u ¢ sf uc $ns $rootNode $nndn(8$i,$j) $group
181 }
182 for {set j 0} {$j < $digestNodeNum} {incr j} {
183 createUDP u ¢ sf uc $ns $rootNode $dn($i,$3j) $group
184 }
185 }
186 1
A23 0O0O00OO0OOODOOODOO
ooooo A7 DOoOOOoDoooooooo
1 # oooo
2 set finishTime 60.0
3
4 # 0o oooO
5 array set bandwidthRatio {
6 3.000 4
7 1.500 1
8 1.024 6
9 0.768 2
10 0.640 1
11 0.512 1
12 0.448 4
13 0.384 2
14 0.320 4
15 0.256 3
16 3}
17
18 #» ooooooao

19 array set

25

1

W W e

commentRatio {
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