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Kode program untuk membuat mobilitas

netconvert --osm-files map.osm -o map.net.xml --no-turnarounds
python ../tools/randomTrips.py -n map.net.xml -e 1 -o trip.trips.xml -p
0.04

duarouter -n map.net.xml -t trip.trips.xml -o route.rou.xml -s 500 --
remove-loops --repair --ignore-errors

sumo -c skenario.sumo.cfg --fcd-output skenario.xml

python ../tools/traceExporter.py  --fcd-input  skenario.xml  --
ns2mobility-output mobility.tcl

Kode program hasil mobilitas (mobility.tcl)

$node_(0) set X_184.77

$node_(0) setY_ 501.99

$node (0)setZ_0

$ns_at 0.0 "$node_(0) setdest 184.77 501.99 0.00" $node_(1) set X _151.29
$node_(1) set Y_ 200.27

$node _(1)setZ_ 0

$ns_at 0.0 "$node_(1) setdest 151.29 200.27 0.00"

$ns_at 1.0 "$node_(0) setdest 184.06 500.73 1.44"

$ns_at 1.0 "$node_(1) setdest 149.81 201.07 1.67"

$node_(2) set X_327.55

$node_(2) set Y_ 159.34

$node (2)setZ 0

$ns_at 1.0 "$node_(2) setdest 327.55 159.34 0.00" $node_(3) set X_ 118.31
$node_(3) setY_ 98.89

$node (3)setZ_0

$ns_at 1.0 "$node_(3) setdest 118.31 98.89 0.00" $node_(4) set X_ 382.66
$node_(4) setY_393.5

$node _(4)setZ 0

$ns_ at 1.0 "$node_(4) setdest 382.66 393.5 0.00" $node_(5) set X_124.3
$node_(5) setY_ 150.47

$node (5)setZ 0

$ns_at 1.0 "$node_(5) setdest 124.3 150.47 0.00" $node_(6) set X_ 109.1
$node_(6) set Y_ 368.02

$node (6)setZ 0

$ns_at 1.0 "$node_(6) setdest 109.1 368.02 0.00" $node_(7) set X_123.54
$node_(7) setY_ 369.7

$node (7)setZ_0

$ns_at 1.0 "$node_(7) setdest 123.54 369.7 0.00" $node_(8) set X_212.93
$node_(8) setY_ 324.65

$node (8)setZ 0
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Kode program koordinat Static Intersection Node

#RSU
$node_|
$node_|

52) set X_ 368.83

52) set Y_235.99

$node_(52)setZ_ 0

$node_(52) color "blue"

$ns_at 0.0 "$node_(52) setdest 368.83 235.99 0"
$ns_at 0.0 "$node_(52) color blue"

$node_(53) set X_191.03

$node_(53) set Y_ 509.71

$node_(53)setZ_0

$node_(53) color "blue"

$ns_at 0.0 "$node_(53) setdest 191.03 509.71 0"
$ns_at 0.0 "$node_(53) color blue"

$node_(54) set X_176.75

$node_(54) setY_67.72

$node_(54)setZ_ 0

$node_(54) color "blue"

$ns_at 0.0 "$node_(54) setdest 176.75 67.72 0"
$ns_at 0.0 "$node_(54) color blue"

$node_(55) set X_110.70

$node_(55) set Y_105.24

$node_(55)setZ_0

$node_(55) color "blue"

$ns_at 0.0 "$node_(55) setdest 110.70 105.24 0"
$ns_at 0.0 "$node_(55) color blue"

$node_(56) set X_152.98

$node_(56) setY_442.34

$node_(56)setZ_0

$node_(56) color "blue"

$ns_at 0.0 "$node_(56) setdest 152.98 442.34 0"
$ns_at 0.0 "$node_(56) color blue"

$node_(57) set X_445.65

$node_(57) set Y_ 273.31

$node (57)setZ_0

$node_(57) color "blue"

$ns_at 0.0 "$node_(57) setdest 445.65 273.31 0"
$ns_at 0.0 "$node_(57) color blue"

$node_(58) set X_352.36

$node_(58) set Y_ 336.58

$node (58)setZ 0

$node_(58) color "blue"

$ns_at 0.0 "$node_(58) setdest 352.36 336.58 0"
$ns_at 0.0 "$node_(58) color blue"

$node_(59) set X_408.53

$node_(59) set Y_207.94

$node_(59)setZ_0

$node_(59) color "blue"

$ns_at 0.0 "$node_(59) setdest 408.53 207.94 0"
$ns_at 0.0 "$node_(59) color blue"

$node_(60) set X 45.92

$node_(60) set Y_ 253.30

$node_(60)setZ 0

$node_(60) color "blue"
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Kode program untuk mengirimkan paket data

#preset

set val(chan) Channel/WirelessChannel
set val(prop)  Propagation/TwoRayGround
set val(netif)  Phy/WirelessPhy
setval(mac) Mac/802_11

set val(ifq) Queue/DropTail/PriQueue set val(ll) LL
set val(ant) Antenna/OmniAntenna

set val(ifglen) 50

set val(nn) 150

set val(rp) AODV

set val(x) 600

set val(y) 600

set val(stop) 100

#simulatornya
set ns_ [new Simulator]

set f [open 100.tr w]

$ns_ trace-all $f

set nf [open 100.nam w]

$ns_ namtrace-all-wireless $nf $val(x) $val(y)

$ns_ use-newtrace

# set up topography object
set topo [new Topography]

$topo load_flatgrid $val(x) $val(y)

#
# Create God
#

create-god $val(nn)
set chan_1_ [new $val(chan)]

$ns_ node-config -adhocRouting $val(rp) \
-IType $val(ll) \
-macType $val(mac) \
-ifqType $val(ifg) \
-ifgLen $val(ifglen) \
-antType $val(ant) \
-propType $val(prop) \
-phyType $val(netif) \
-channelType $val(chan) \
-topolnstance $topo \
-agentTrace ON\
-routerTrace ON\
-macTrace ON\
-movementTrace ON \
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#limiting wifi range
Phy/WirelessPhy set CPThresh_ 10.0

Phy/WirelessPhy set CSThresh_ 1.42681e-08 ;#100m
Phy/WirelessPhy set RXThresh_ 1.42681e-08 ;#100m

Phy/WirelessPhy set bandwidth_ 10M
Phy/WirelessPhy set Pt_ 0.281838
Phy/WirelessPhy set freq_ 9.14e+08
Phy/WirelessPhy set L 1

#set nodes
for {set i 0} {$i < $val(nn) } {incri}{
set node_($i) [$ns_ node]}

#initial position
for {set i 0} {$i < $val(nn) } { incri}{
$ns_ initial_node_pos $node_($i) 20}

# load mobility
source "../mobility/100/mobility.tcl"

#load sin position
#source "../sin/djsin.tcl"

#sender position

$node_(50) set X_ 301

$node_(50) setY_ 2

$node_(50)setZ_ 0

$ns_ at 0.0 "$node_(50) setdest 301 2 0"
$node_(50) color "red"

$ns_at 0.0 "$node_(50) color red"

#receiver position

$node_(51) set X_216.48
$node_(51) setY_554.10
$node_(51)setZ_0

$ns_at 0.0 "$node_(51)
$node_(51) color "red"

$ns_at 0.0 "$node_(51) color red"

# Set a UDP connection

set UDP [new Agent/UDP]

set null [new Agent/Null]

$ns_ attach-agent $node_(50) SUDP
$ns_ attach-agent $node_(51) $null
$ns_ connect $UDP $null

$UDP set fid_ 2

# Set a CBR over UDP

set cbr [new Application/Traffic/CBR]
$cbr attach-agent $UDP

$cbr set type_ cbr

$cbr set packetSize_ 100

$cbr set interval_ 1

$ns_ at 0.0 "$cbr start"
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Kode program untuk memeriksa hasil pengiriman data

BEGIN {
print("\n\n******** Network Statistics ********\n");

# Change array size from 50 to any number of nodes for which u are doing simulation.
# i.e. change values of arrays packet_sent, packet_drop, packet recvd,
packet_forwarded, energy_left,

packet_sent[133] = 100;

packet_drop[133] = 100;

packet_recvd[133] = 100;

packet forwarded[133] = 100;

# Change energy assigned to initial node (as per your simulation tcl file)
# Initial Energy assigned to each node in Joules

energy_left[133] = 100;

total_pkt_sent=0;
total_pkt_recvd=0;
total_pkt_drop=0;
total_pkt_forwarded=0;
pkt_delivery_ratio = 0;
total_hop_count = 0;
avg_hop_count = 0;
overhead = 0;

start = 0.000000000;
end = 0.000000000;
packet_duration = 0.0000000000;
recvnum = 0;

delay = 0.000000000;
sum = 0.000000000;

i=0;

total_energy_consumed = 0.000000;
}

{

state = $1;

time = $3;

# For energy consumption statistics see trace file
node_num=$5;
energy_level=$7;

node_id=%9;
level=$19;
pkt_type=$35;
packet_id=$41;
no_of_forwards=$49;

# In for loop change values from 50 to number of nodes that u specify for your simulation
if((pkt_type == "cbr") && (state == "s") && (level=="AGT")) {
for(i=0;i<133;i++) {

if(i == node_id) {
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packet_sent[i] = packet_sent[i] + 1;}

}

}else if((pkt_type == "cbr") && (state == "r") && (level=="AGT")) { for(i=0;i<133;i++) {
if(i == node_id) {
packet_recvd[i] = packet_recvd[i] + 1;}

}
}else if((pkt_type == "cbr") && (state == "d")) {
for(i=0;i<133;i++) {
if(i == node_id) {
packet_dropl[i] = packet_drop[i] + 1; }

}
}else if((pkt_type == "cbr") && (state == "f")) {
for(i=0;i<133;i++) {
if(i == node_id) {
packet_forwarded[i] = packet forwarded[i] + 1; }
}
}

# To calculate total hop counts

if ((state == "r") && (level == "RTR") && (pkt_type == "cbr")) { total_hop_count
= total_hop_count + no_of forwards; }

# Routing Overhead

if ((state =="s" || state =="f") && (level == "RTR") && (pkt_type == "message")) {
overhead = overhead + 1; }

# Calculating Average End to End Delay

if ( start_time[packet_id] == 0) { start_time[packet_id] = time; }

if (( state =="s") && ( pkt_type =="cbr" ) && (level == "AGT")) { start_time[packet_id] =
time; }

if (( state =="r") && ( pkt_type == "cbr" ) && ( level == "AGT" )) { end_time[packet_id] =
time; }

else { end_time[packet_id] =-1; }
# To Calculate Average Energy Consumption
# Change number of nodes in this for loop also
if(state == "N") {

for(i=0;i<133;i++) {

if(i == node_num) {
energy_left[i] = energy_left[i] - (energy_left[i] - energy_level);
}
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Dataset untuk Simulasi memakai SUMO Iterasi 1
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Dataset untuk Simulasi memakai SUMO Iterasi 2
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Dataset untuk Simulasi memakai SUMO Iterasi 3

v HasL eSS U0 s s I50AB5026. 4. W. 0. ()
) Christies Bobi. 645 - -mu- m- 2057588031 m-mnnnnu-u 091231 34: 522" wide! 1M48766° ucers'Lisn O rawadhami' visinles'true' yersinne'3’' changesets'14220365' late'-5.1568023" W
1340 = tavenity' v="benk "
147 d-g e butlaing' we'yes'
- N AREFR. 548 SR ki Teveta: Vi /o
=) L) e 7 <tag K="buildingireol' v='concrete’ />
556 <tag E'MLqulum(wm' v=' reinforced_sascory' />
551 <tag k="busldingiuse’ v="conserciel’ />
858 a2 bullding:watls' va'brick® f»
2553 <tag #="name’ ve'BANK DCBE NIOSE® /
8¢ <tag k="openlm Nours' v="Mo-Fr 85:38-20:08' />
2955« </ode>
2556 v <mode id='2057806258' ¢irestmnp='2612-12-99T13:40:022" wly='1116678" soer="ibtl s bacheid’ visible='frus' yversion='1' changeset="14212883' lat="-5.1504104" lom
1857 <tag ke builalng’ we'yes® /s
2558 <tag k='busldingilevels' v='2' />
230 <tag we'bulldingireof ' y='tin' />
564 «tag Ae'butldingsatructure’ ve' reinforced sascary’ /»
261 <tag w= 1dingiuse” v='shop
987 <tag w=* buuumn‘v»di R uvl(l‘ es
563 <tag &='name’ vv' INDOMARET
60 <180 k="opening_hours' v N £
565 «<tag ke"shop’ ve'tonvenipeca' />
2560 - </node>
W67 = <ode joe tisestange' 20130 * ulie'€17233) userewlankhalrinisn’ visihles'troe’ versione'' changesst='15035602° Lut="-5.1418272" lonw
56 <tog h='avenity! ve'tuel’ />
89 <tng k='brand’ ve'Independeat' />
wure «tng ¥e'buiising:levels' we'l' />
=7 <tog k='butidingireof’ va'tin'
1 o0 ke 'butlaing:Structure® ya' reinforced snsonry! />
/73 «<tag we'buildingiuse’ va’coawel i
=7 <tag ¥='buildingiwsils' va'brick 7
571 «10g Mo nAmO" vn! PERTANINA PETTARMNT 17 /»

ISTE & </nodes
1Y - «dde ide 285750509 \lklllnu-'?ﬂl-“—“"'l 22:202° W1d='B17220' user='renledwisnugreh’ visible='Lrve' versions'2’ chengeset='16478222° Lat="=5,1479810" Leen

a5H <ug xe"neenity’ ve'schoel' fx
575 ="nome’ v= SENOLAN usn INPRES TAWIMALNG' />
- (Innlt>
281 * raniedwisnugrat’ versiun aunveu umw
82 -am el 2057999415 * ranLedwisnygrah’ version="3" 6426222"
583 «node ids* ' usars’ rantedwisnugrah* wmnm';' ctumpsnu lumn'
2588 <node 1d='2097909418" tizestangs' 2813-06-95' wser=" reniedwisnugrah’ ' changeset="16420222"
1905 dwdl id- 2057993419 tmllmr')ﬂmﬂh urer=' raniedwisaugreh’ mmn-'mmn'
2888 tirestangs changeset= L
187 cnd- lo: " tizestanp='201)-
2588 «node {de" 2057999422
580 <opde o= e ='_Im- 2 changes:
80 “oie 16-' serm" user_| l’ﬁl' HSIMQ- versions" R' (l\l!lﬁl("lﬂm"' gt
2501 “aade wiars! ranledwiamugrab’ visisloe true! versiune'3' changecet=' 16428223 *=5,1
50 une Lor 2057943426 wser='renledwisnugroh’ visiblee'tiug' version='2' changeset='16420222" lat="-5,1432536" Lom
20 de" 2057990427t Laws tany=! 2613 usare” ranlodwiznugrah’ visisles'tres’ versione'2" unnq-f.ol- 16420222" Lat='-5.1492535" Lo
304 anﬂ- w- 2057999428" tisestang=' nu—«—uulxm‘lz ulte users'user_ H10841' yisihlo='true o=’ et='15009113" lat='-5,1592024" lon="114
584 @ofe o= 2057980025" t Lensting=' 2813-04-21T18 user='eser_79881" visihle= e 1at="-5,3402093* 1an="11¢
906 <wode id'2057990438" t Lrastanps'2013-04-21T10:46:082" wid='870361' usar+'wsar, 870851 visiblo='true' versions‘3' changes lat="-5,1403083" lan="11f
297 <ode id='205/9%00)1" tisestanps'2013-04-21T10:46;002 ' wins' 876861 user='user_A70851' yisible='Trie’ version='2' chengesets Iat="-5,1495148° lon="11¢
a0 ode id='205790432° tisestang'2013-04-21T10:46:002° uide' 870861 useen'usor BTNES1" yisibles Yorsion=13" changesets11560911" 1at='-5,1403198" Tnn="41¢
599 <ode i0s'2057999411" tiseatanps'2013-04-21T10:1460082" uiss'B70801' users'user_A70881' wisiblea'Erue’ veraion='2' chanpeset='15085113' lot='-5.1493223" |on='11
080 code ic='20579%3030" 1ismating='2013-06-05T07122:222" wide'611220' wrer=' * visible="Lom' version='3" :mwan- 164202227 Tnt="5.1423207" leme
+ G- Lagem KNLL Unicode (UTF 8. Usstlb). o Seemd 150470 12081 _;tunuasyumunmﬁn 100N .
TS om I funclon wmctml, @, W 8, ()
</unyw
<y m—‘wa”mw visible="true" version="1" chargeset="14J18997" Linestorg="2012-12-10714:16:532" User="dedany y wakano” yig="1135574">
TR 2072945 /e

o rerezersaeon
1o 2072545301 />

<nd ref="2012545984" />

<nd ref="2012943500""/>

<tag ke puilding” vatyes'/>

</way>

iy 10="196007068" uISIBle"rue" version="1" chrgeset="10I5090T" tinestans="2012-12-

TI4:16:532" user="datany y vakano” uld="1115574">

“nd ref="2072945454 h
o 1ol "20T2M6AL6" />
«tag h*"bullding" ye"yos"/>

</vsy>
gy L0="196997970" umhln-'mm" version="1" changuset="14358997" tinesting="2012-12-18T14116:532" Use="00dan] y Wakan0” wid="I115574">
“nd rof="2072945344
-d 'zfd'zl'l?%lﬂ"b
>

mn h="tutlding" vn-ye;"h

</

oy 10196197971 asibleetrus” veraions1" crangesets1231ERAT tinestanpes20I-13-1ETIANIBISIE usereandang y Wakano” uidevTIISETASY
ond ref="2072045532" />

< rera2072945929" >

ad reta 072G

od re TG />

@ 1ot 2BTIMENI2 /> i
<tag katsuilding" valyest/s

</uny>

vy 10="196907073" Visihles"true” versione"1" changesets"1AT1SUOT" 1inestonpem2012-12-18T14:16:532" (4ar-vdadang y uakano' Mi0e"I1ISS7A"S

<l ref="2072348579" />
<od ref="20PIHE567" />
@ e 207IETIT 1>
<tag k="building” v='yes"/>

<funy>
<oy 14="196997975" visible="true" wersion="1" chargeset="14318597" lincotarp="2033-12-18T14:16:552" user="dudany y vakano" wids"1115574">
<d re 2.72915901"/)

wnd rgf= 2072043046 />
<nd ref="20712546054" />
- ref="2072945958" />
“nd ref« 2072943347 />
<tag h="building' y="yes"/>

“/vay»

any 10="196991973" yisible="true" version="1" chasgecet="18318991" tinsctaro="2011-12-18T14:16:832" Lser="dadang § \akano” uig="1118874">
ad 1o =" 20726475 />

<tag k="building" v=ryes"/>

+ G- (TN} NNLL Lnkcode (UTF 8. Usstlbj. o  Skvwd (W05 DEOESE. [ 12BSS0GH) 1850 408 (152968 00K .

108



Data tabel hasil Simulasi memakai SUMO

ROAD MOBILITY 1 DENSITY 1 ROAD MOBILITY 1 DENSITY 1

1 5 0,573 27 7 1,518
2 3 1,285 28 8 0,358
3 3 0,647 29 6 1,442
4 5 0,179 30 16 0,228
5 10 0,208 31 3 0,422
6 12 0,280 32 3 0,244
7 5 0,277 33 5 0,274
8 5 0,934 34 5 0,617
9 3 0,650 35 7 0,214
10 2 0,584 36 6 0,908
11 10 0,326 37 7/ 0,763
12 7 1,554 38 5 0,576
13 9 0,388 39 5 0,465
14 3 0,713 40 2 0,939
15 6 0,308 41 10 0,733
16 3 0,856 42 6 4,324
17 6 0,420 43 6 0,702
18 3 0,363 44 5 0,227
19 4 0,484 45 4 1,654
20 3 0.0044 46 7 0,664
21 3 0,113 47 1 0,632
22 6 0,277 48 2 0,363
23 6 0,458 49 4 0,381
24 17 0,388 50 7 0,149
25 10 0,536 51 6 0,481
26 14 0,761 52 9 0,447
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ROAD MOBILITY 2 DENSITY 2 ROAD MOBILITY 2 DENSITY 2
1 2 0,433 27 7 1,819
2 4 0,285 28 7 0,569
3 2 1,008 29 5 0,492
4 4 0,178 30 6 0,291
5 12 0,435 31 1 0,889
6 8 0,191 32 5 0,448
7 12 0,285 33 3 0,160
8 10 0,123 34 11 0,562
9 18 0.008 35 10 1,951
10 3 0,416 36 4 0,215
11 9 0,093 37 5 1,587
12 8 0,166 38 5 0,373
13 2 0,187 39 5 0,457
14 2 1,108 40 7 1,080
16 12 0,876 41 2 0,143
16 3 0,544 42 4 0,380
17 1 1,749 43 3 0,281
18 3 0,556 44 4 0,147
19 4 0,718 45 7 0,621

20 1 0,208 46 23 0,782
21 6 0,725 47 8 0,610
22 9 0,208 48 18 5,851
23 3 0,498 49 11 0,756
24 3 0,428 50 6 1,068
25 3 0,274 51 7 1,344
26 2 0,166 52 5 0,378
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ROAD MOBILITY 3 DENSITY 3 ROAD MOBILITY3 DENSITY 3
1 7 0,247 27 3 1,299
2 6 0,538 28 3 0,756
3 9 0,623 29 4 1,068
4 6 1,088 30 5 0,224
5 2 0,484 31 9 0,802
6 4 0,549 32 6 0,671
7 5 0,191 33 3 0,621
8 6 0,857 34 9 0,939
9 10 0,831 35 10 1,099
10 9 1,022 36 7 0,210
11 14 0,490 37 4 1,410
12 8 1,554 38 4 0,215
13 2 0,374 39 3 4,070
14 12 0,277 40 4 0,769
15 9 0,560 41 9 0,455
16 16 0,416 42 7 0,210
17 6 0,332 43 3 0,304
18 9 0,285 44 6 0,281
19 4 1,083 45 9 0,654
20 1 1,142 46 16 0,889
21 1 0,168 47 3 0,549
22 6 0.0044 48 13 0,617
23 3 0.0081 49 6 0,214
24 8 0,499 50 12 0,244
25 2 0,268 51 4 1,985
26 6 0,869 52 5 0,285
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ROAD MOBILITY 4 DENSITY 4 ROAD MOBILITY 4 DENSITY 4
1 8 0,222 27 10 0,508
2 3 1,426 28 11 0,635
3 3 0,679 29 4 1,843
4 5 0,657 30 9 0,358
5 18 0,435 31 8 1,153
6 5 1,554 32 16 0,378
7 14 0,185 33 12 0,224
8 9 0,226 34 9 0,802
9 3 0,416 35 4 0,469
10 5 0,816 36 4 0,610
11 1 0,276 37 9 4,578
12 5 0,092 38 5 0,351
13 6 0,359 39 6 0,563
14 6 0,485 40 4 0,440
15 5 0,280 41 6 0,357
16 17 0,669 42 4 0,931
17 5 0,715 43 7 1,324
18 13 1,201 44 5 0,285
19 5 0,975 45 13 1,875

20 4 0,713 46 7 1,059
21 3 1,008 47 3 1,374
22 7 0,333 48 5 0,298
23 5 0,447 49 1 0,274
24 3 0,435 50 6 0,154
25 8 0,277 51 5 0,210
26 9 0,374 52 4 0,380
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Data tabel hasil Simulasi memakai SUMO dilihat dari Jarak

ROAD LENGTH (m) ROAD LENGTH (m) ROAD LENGTH (m)

1 1270 19 172 37 273
2 798 20 148 38 198
3 630 21 275 39 291
4 594 22 195 40 298
5 622 23 227 41 142
6 128 24 271 42 195
7 579 25 398 43 254
8 282 26 198 44 293
9 614 27 364 45 243
10 1465 28 296 46 193
11 1293 29 248 47 275
12 630 30 291 48 345
13 1173 31 245 49 297
14 902 32 136 50 344
15 989 33 342 51 244
16 798 34 285 52 356
17 177 35 340 53 322
18 163 36 292 54 243

113



Tabel Perbandingan Protokol Routing AODV dan DSR

Black Hole Collaborative Black
Parameter Tanea Semngan. hole
AODV DSR AODV DSR AODV DSR
Throughput (kbjt/s) | 216.146 | 73.423 | 207.332 | 70.180 | 197.909 | 64.755
Delay (m/s) 0.719 2.246 0.623 3.072 0.718 2.521
Packet Loss (%) 0.15% 0.01% 1.72% 2.16% 1.88 6.06%
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