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# NODE-PLACEMENT FILE

# NODE-PLACEMENT-FILE ./nodes.input

# NODE-PLACEMENT GRID

# GRID-UNIT 30

# NODE-PLACEMENT RANDOM
NODE-PLACEMENT UNIFORM

# Example of the NODES.IN file
# Format: nodeAddr 0 (x, y, z)
# The second parameter is for consistency with the mobility trace format

0 O @D 0.9 0.9

.8, 0.01)
7, 0

1 0 (20.3, 30
2 0 (20.4, 60.7, 0.12)
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PROPAGATION-LIMIT —~11%.0

# PROPAGATION-PATHLOSS FREE-SPACE
PROPAGATION-PATHLOSS TWO-RAY
# PROPAGATION-PATHLOSS PATHLOSS-MATRIX

NOISE-FIGURE 10.0
TEMPARATURE 290.0
RADIO-TYPE RADIO-ACCNOISE
# RADIO-TYPE RADIO-NONOISE
RADIO-FREQUENCY 2.4e9
RADIO-BANDWIDTH 2000000

3 5335 e odliiul SNR-BOUNDED _jiel )b 48 o&iac RADIO —RX-TYPE el b 0
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RADIO-RX-TYPE SNR-BOUNDED
RADIO-RX-SNE-THRESHOLD 10.0

RADIO-RX-SNR-THRESHOLD 8.49583
RADID-RX-TYPE BER-BASED
BER-TABLE-FILE ./ber_bpsk.in
RADIO-TX-POWER 15.0
RADIO-ANTENNA-GAIN 0.0
RADIO-RX-SENSITIVITY -91.0
RADIO-RX-THRESHOLD -81.0

# Example of BER_BPSK.IN file:

0.000000
0.020000
0.040000
0.060000

W W= ;n

.000000e-01
.207403e-01
.886487e-01
.645172e-01
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MAC-PROTOCOL 802.11
# MAC-PROTOCOL CSMA
# MAC-PROTOCOL MACA
# MAC-PROTOCOL TSMA
# TSMA-MAX-NODE-DEGREE 8

# MAC-PROPAGATION-DELAY 1000NS
# PROMISCUOUS-MODE

NO



NETWORK-PROTOCOL 1%

NETWORK-0OUTPUT-QUEUE-SIZE-PER-PRIORITY 100

H OH H H H

ROUTING-PROTOCOL
ROUTING-PROTOCOL
ROUTING-PROTOCOL
ROUTING-PROTOCOL
ROUTING-PROTOCOL
ROUTING-PROTOCOL
ROUTING-PROTOCOL

H oH F H O H

# ZONE-RADIUS

# ROUTING-PROTOCOL

# STATIC-ROUTE-FILE

APP-CONFIG-FILE

RED-MIN-QUEUE-THRESHOLD 150
RED-MAX-(QUEUE-THRESHOLD 200
RED-MAX-MARKING-PROBABILITY 0.1
RED-QUEUE-WEIGHT .0001
RED-TYPICAL-PACKET-TRANSMISSION-TIME 64000NS

BELLMANFORD
AODV

DSR

LAR1

WRP

FISHEYE

ZRP

STATIC
ROUTES.IN

./app.conf
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APPLICATION-STATISTICS

TCP-STATISTICS
UDP-STATISTICS
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YES
NO
NO



ROUTING-STATISTICS NO

NETWORK-LAYER-STATISTICS NO
MAC-LAYER-STATISTICS NO
RADIO-LAYER-STATISTICS NO
CHANNEL-LAYER-STATISTICS NO
MOBILITY-STATISTICS NO

# GUI-OPTION: YES allows GloMoSim to communicate with the Java Gui Visual Tool

GUI-0PTION YES
GUI-RADIO YES
GUI-ROUTING YES
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P 1e] mW PowergBm
Powergy,, = 10 log quer _,n Power,,w = 10 L
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I) Example 1.
PROPAGATION-PATHLOSS = FREE-SPACE
PROPAGATION-LIMIT = -111 (dBm)
RADIO-FREQUENCY = 2.4 e 9 (hertz)
RADIO-TX-POWER = 15 (dBm)
RADIO-RX-THRESHOLD = -81 (dBm)
RADIO-ANTENNA-GAIN = 0.0 (dBm)

ZLN (radio-antenna-gainzo,O) ArS (e 0l Sp g y3 g ) I ) ) (sliad OB ) ol
5 o i mw 4 ) Pt=15dbmb,Pr=-81dbm( 23 (e L& 1) Sas gl o)
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Power -
Power,,w = 10—~ = 10!'® = 31.622776mW = P,

FPowergp W

Powerpw = 10— 10 =10"% = 7210~ mW = P.
[P, /31.622776 /- 2\
; VB y SR8 (321082 -
e === = - — 0TI
A f 4(2.4210°)
I1I) Example 2.
PROPAGATION-PATHLOSS = TWO-RAY
PROPAGATION-LIMIT = -111 (dBm)
RADIO-FREQUENCY = 2.4 e 9 (hertz)
RADIO-TX-POWER = 15 (dBm)
RADIO-RX-THRESHOLD = -81 (dBm)
RADIO-ANTENNA-GAIN = 0.0 (dBm)
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II1I) Example 3.
PROPAGATION-PATHLOSS = TWO-RAY
PROPAGATION-LIMIT = =111 (dBm)
RADIO-FREQUENCY = 2.4 e 9 (hertz)
RADIO-TX-POWER = 15 (dBm)
RADIO-RX-THRESHOLD = -81 (dBm)

RADIO-ANTENNA-GAIN 10.0 (dBm)
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Gmw = 1070 =10mW =10

ra .;:.r"'PfoGrh?hE _ 4/(8L.6227mW)(10)(10)(1.5)3(1.5)°
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= 1229.749m
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$>./radio_range config.in

radio range: 376.782m

Execution time : 0.0281 sec

Number of messages processed : 0O

Number of context switches occurred : 6
Number of Local NULL messages sent : 0
Number of Remote NULL messages sent : O
Total Number of NULL messages sent : 0O
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Radio Parameters

PROPAGATION-LIMIT (dBm) -111 -111 -111 -111
PROPAGATION-PATHLOSS Free-space | Two-Ray | Two-Ray | Two-Ray
RADIO-FREQUENCY (hz) 2.4¢9 2.4¢9 2.4€9 2.4¢9
RADIO-TX-POWER (dBm) 15 15 15 15
RADIO-ANTENNA-GAIN (dBm) | 0 0 10 1
RADIO-RX-SENSITIVITY (dBm) | -91 91 91 -01
RADIO-RX-THRESHOLD (dBm) | -81 81 81 -81

Radio Range (m) 627.625 376.782 | 1191.422 | 422.757

Radio Parameters

PROPAGATION-LIMIT (dBm) -111 -111 -111 -111 -111
PROPAGATION-PATHLOSS Two-Ray | Two-Ray | Two-Ray | Two-Ray | Two-Ray
RADIO-FREQUENCY (hz) 2.4¢9 2.4e9 2.4e9 2.4e9 2.4€9
RADIO-TX-POWER (dBm) 15 1 -10 15 15
RADIO-ANTENNA-GAIN (dBm) | 0 0 0 0 0
RADIO-RX-SENSITIVITY (dBm) | -61 91 91 -01 -01
RADIO-RX-THRESHOLD (dBm) | -81 -81 81 -61 -101
Radio Range (m) 376.782 125.227 | 35.293 62.762 1191.492
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MOBILITY NONE

# MOBILITY RANDOM-WAYPOINT

# MOBILITY-WP-PAUSE 308
# MOBILITY-WP-MIN-SPEED O
# MOBILITY-WP-MAX-SPEED 10

# MOBILITY TRACE

.....

. /L 0 THEHIDDEN TERMINAL
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Figure 2: The Hidden and Exposed Terminal Problems

# MOBILITY-TRACE-FILE ./mobility.in
# MOBILITY PATHLOSS-MATRIX

# The following parameter is necessary for
# all mobility models

MOBILITY-POSITION-GRANULARITY 0.5

# Example of MOBILITY.IN file

# mobility trace format: node-address simclock destination(x y z
# All lines for a node must be sorted in time increasing order.

10 1008 (200.0, 150.0, 0.2)
10 2008 (200.0, 150.0, 0.2)
10 5008 (250.0, 250.0, 0.2)
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Figure 3: The RTS/CTS dialogue
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In nodes.input file:
0 0 (50, 1000, 0.0)
1 0 (650, 1000, 0.0)
2 0 (1250, 1000, 0.0)

so the simulation model is:
NodeQ-——-600m—----Nodel-——-600m—----Node?2

In config.in file:



MOBILITY = NONE
SIMULATION-TIME = 5S
PROPAGATION-PATHLOSS = FREE-SPACE
RADIO-TX-POWER = 15dBm
RADIO-RX-SENSITIVITY = -81 dBm
RADIO-RX-THRESHOLD = -81dBm
ANTENNA_GAIN = O0dB

MAC_PROTOCOL = CSMA
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IN APP.CONF:CBR 2 6 0572

Node: 1, Layer: MacCSMA, Number of UNICAST packets received clearly: 1250
Node: 1, Layer:  AppCbrServer, (0) Total mumber of bytes received: 640000

Node: 1, Layer:  AppCbrServer, (0) Total number of packets received: 1250

Node: 2, Layer: MacCSHA, Number of UNICAST packets output to the channel: 1250
Node: 2, Layer:  AppCbrClient, (0) Total mumber of bytes sent: 640000

Node: 2, Layer:  AppCbrClient, (0) Total mumber of packets semt: 1250
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In app.conf: CBRO 1 0 512 4M5 6€MS O
CBR2 1 0 512 4 0 0
Node: 0, Layer: MacCSMA, Number of UNICAST packets output to the channel: 1248

Node: 0, Layer:  AppCbrClient, (0) Total number of packets sent: 1249

0
Node: 0, Layer:  AppCbrClient, (0) Total number of bytes sent: 639488
0
Node: 1, Layer: MacCSMA, Number of UNICAST packets received clearly: 1605



Node: 1, Layer:  AppCbrServer, (0) Client address: 0

Node: 1, Layer:  AppCbrServer, (0) Total number of bytes received: 410624

Node: 1, Layer:  AppCbrServer, (0) Total number of packets received: 802

Node: 1, Layer:  AppCbrServer, (0) Client address: 2

Node: 1, Layer:  AppCbrServer, (0) Total number of bytes received: 411136

Node: 1, Layer:  AppCbrServer, (0) Total number of packets received: 803

Node: 2, Layer: MacCSMA, Number of UNICAST packets output to the channel: 1250
Node: 2, Layer:  AppCbrClient, (0) Total number of bytes sent: 640000

Node: 2, Layer:  AppCbrClient, (0) Total number of packets sent: 1250
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In app.conf: CBRO 1 0 512 4MS 6MS O

CBR2 1 0 512 4M5 0 O
Node: 0, Layer: MacMACA, Number of UNICAST packets output to the channel: 162
Node: 0, Layer: MacMACA, Number of RTS Packets sent: 4779
Node: 0, Layer: MacMACA, Number of CTS Packets sent: 1
Node: 0, Layer: MacMACA, Number of RTS Packets got: 1
Node: 0, Layer: MacMACA, Number of CTS Packets got: 162
Node: 0, Layer: MacMACA, Number of Noisy Packets got: 135
Node: 0, Layer:  AppCbrClient, (0) Server address: 1
Node: 0, Layer: AppCbrClient, (0) Total number of bytes sent: 639488
Node: 0, Layer: AppCbrClient, (0) Total number of packets sent: 1249
Node: 1, Layer: MacMACA, Number of UNICAST packets received clearly: 281
Node: 1, Layer: MacMACA, Number of RTS Packets sent: 40
Node: 1, Layer: MacMACA, Number of CTS Packets sent: 2055
Node: 1, Layer: MacMACA, Number of RTS Packets got: 2055
Node: 1, Layer: MacMACA, Number of CTS Packets got: 2



Node:
Node:
lode:
Node:
Nlode:
llode:
llode:
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Node:
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Node:
Node:
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Node:

1, Layer:
1, Layer:
1, Layer:
1, Layer:
1, Layer:
1, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:

In app.conf:

Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:

- - -

- - - - - - - - -

-

-
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Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:
Layer:

AppCbrServer, (0) Client address: 0
AppCbrServer, (0) Total number of bytes received: 75264
AppCbrServer, (0) Total number of packets received: 147
AppCbrServer, (0) Client address: 2
AppCbrServer, (0) Total number of bytes received: 68608
AppCbrServer, (0) Total number of packets received: 134
MacMACA, Number of UNICAST packets output to the chamnel: 144
MacMACA, Number of RTS Packets sent: 4800
MacMACA, Number of CTS Packets sent: 1
MaclACA, Number of RIS Packets got: 1
MacMACA, Number of CTS Packets got: 144
MacMACA, Number of Noisy Packets got: 149
AppCbrClient, (0) Total number of bytes semt: 640000
AppCbrClient, (0) Total number of packets sent: 1250

Culla 2l A a8y uad [EEE802/11 S35 4l R 5

CBRO 1 O 512 4MS 6MS O
CBR2 1 0 512 4MS 0 O

802.11, UCAST (non-frag) pkts sent to chanl: 701
802.11, retx pkts due to CTS timeout: 44
AppCbrClient, (0) Total number of bytes sent: 639488
AppCbrClient, (0) Total number of packets sent: 1249
802.11, UCAST pkts rcvd clearly: 1425
AppCbrServer, (0) Client address: O
AppCbrServer, (0) Total number of bytes received: 358912
AppCbrServer, (0) Total number of packets received: 701
AppCbrServer, (0) Client address: 2
AppCbrServer, (0) Total number of bytes received: 370688
AppCbrServer, (0) Total number of packets received: 724
802.11, UCAST (non-frag) pkts sent to chanl: 724
802.11, retx pkts due to CIS timeout: 44
AppCbrClient, (0) Total number of bytes sent: 640000
AppCbrClient, (0) Total number of packets sent: 1250
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In nodes.input file:
0 (50, 1000, 0.0)
0 (650, 1000, 0.0)
0 (1250, 1000, 0.0)
0 (1850, 1000, 0.0)

W N = O

so the simulation model is:
NodeQ----600m----Nodel----600m----Node2----600m----Node3

In config.in file:
MOBILITY = NONE
SIMULATION-TIME = 58S
PROPAGATION-PATHLOSS = FREE-SPACE
RADIO-TX-POWER = 15dBm
RADIO-RX-SENSITIVITY = -81 dBm
RADIO-RX-THRESHOLD = -81dBm
ANTENNA_GAIN 0dB
MAC_PROTOCOL CSMA
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In app.conf: CBR2305124MS00

In glomo.stat:

Node: 2, Layer: MacCSMA, Number of UNICAST packets output to the channel: 1250
Node: 2, Layer: MacCSMA, Number of BROADCAST packets output to the channel: 1
Node: 2, Layer: AppCbrClient, (0) Total number of bytes sent: 640000

Node: 2, Layer: AppCbrClient, (0) Total number of packets sent: 1250

Node: 3, Layer: MacCSMA, Number of UNICAST packets received clearly: 1250
Node: 3, Layer: MacCSMA, Number of BROADCAST packets received clearly: 1
Node: 3, Layer: AppCbrServer, (0) Total number of bytes received: 640000

Node: 3, Layer: AppCbrServer, (0) Total number of packets received: 1250
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In app.conf:

CBR1005124MS4MS 0O

CBR2305124MS00

In glomo.stat:

Node: 0, Layer: MacCSMA, Number of UNICAST packets received clearly: 0

Node: 0, Layer: MacCSMA, Number of BROADCAST packets received clearly: 0
Node: 1, Layer: MacCSMA, Number of UNICAST packets output to the channel: 0
Node: 1, Layer: MacCSMA, Number of BROADCAST packets output to the channel: 6

Node: 1, Layer: MacCSMA, Number of UNICAST packets received clearly: 0



Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:

Node:

JUast 87y

1, Layer:
1, Layer:
1, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
3, Layer:
3, Layer:
3, Layer:

3, Layer:

MacCSMA, Number of BROADCAST packets received clearly: 1
AppCbrClient, (0) Total number of bytes sent: 639488

AppCbrClient, (0) Total number of packets sent: 1249

MacCSMA, Number of UNICAST packets output to the channel: 1250
MacCSMA, Number of BROADCAST packets output to the channel: 1
AppCbrClient, (0) Total number of packets sent: 1250

AppCbrClient, (0) Throughput (bits per second): 1024000

MacCSMA, Number of UNICAST packets received clearly: 1244
MacCSMA, Number of BROADCAST packets received clearly: 1
AppCbrServer, (0) Total number of bytes received: 636928

AppCbrServer, (0) Total number of packets received: 1244
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In app.conf

:ruﬂl¢¢mqUﬁijmosmt&&cxfduﬂ

CBR2305124MS00

Node: 2, Layer: MacMACA, Number of UNICAST packets output to the
channel: 1220

Node: 2, Layer: MacMACA, Number of RTS Packets sent: 1220

Node: 2, Layer: MacMACA, Number of CTS Packets sent: 1

Node: 2, Layer: MacMACA, Number of RTS Packets got: 1



Node: 2, Layer: MacMACA, Number of CTS Packets got: 1220

Node: 2, Layer: AppCbrClient, (0) Total number of bytes sent: 624640
Node: 2, Layer: AppCbrClient, (0) Total number of packets sent: 1220
Node: 3, Layer: MacMACA, Number of UNICAST packets received clearly: 1219
Node: 3, Layer: MacMACA, Number of RTS Packets sent: 1

Node: 3, Layer: MacMACA, Number of CTS Packets sent: 1220

Node: 3, Layer: MacMACA, Number of RTS Packets got: 1220

Node: 3, Layer: MacMACA, Number of CTS Packets got: 1
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In app.conf:

CBR1005124MS4MS 0O

CBR2305124MS00

Node: 0, Layer: MacMACA, Number of UNICAST packets received clearly: 41

Node: 0, Layer: MacMACA, Number of BROADCAST packets received clearly: 1
Node: 0, Layer: MacMACA, Number of RTS Packets sent: 64

Node: 0, Layer: MacMACA, Number of CTS Packets sent: 3162

Node: 0, Layer: MacMACA, Number of RTS Packets got: 3162

Node: 0, Layer: MacMACA, Number of CTS Packets got: 1

Node: 0, Layer: AppCbrServer, (0) Total number of bytes received: 20992

Node: 0, Layer: AppCbrServer, (0) Total number of packets received: 41

Node: 1, Layer: MacMACA, Number of UNICAST packets output to the channel: 721
Node: 1, Layer: MacMACA, Number of BROADCAST packets output to the channel: 1
Node: 1, Layer: MacMACA, Number of UNICAST packets received clearly: 1

Node: 1, Layer: MacMACA, Number of BROADCAST packets received clearly: 1



Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:
Node:

Node:

1, Layer:
1, Layer:
1, Layer:
1, Layer:
1, Layer:
1, Layer:
1, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
2, Layer:
3, Layer:
3, Layer:
3, Layer:
3, Layer:
3, Layer:
3, Layer:

3, Layer:

MacMACA, Number of RTS Packets sent: 3842

MacMACA, Number of CTS Packets sent: 21

MacMACA, Number of RTS Packets got: 21

MacMACA, Number of CTS Packets got: 721

MacMACA, Number of Noisy Packets got: 65
AppCbrClient, (0) Total number of bytes sent: 639488
AppCbrClient, (0) Total number of packets sent: 1249

MacMACA, Number of UNICAST packets output to the channel: 770
MacMACA, Number of BROADCAST packets output to the channel: 1
MacMACA, Number of UNICAST packets received clearly: 1
MacMACA, Number of BROADCAST packets received clearly: 0
MacMACA, Number of RTS Packets sent: 3837

MacMACA, Number of CTS Packets sent: 1

MacMACA, Number of RTS Packets got: 1

MacMACA, Number of CTS Packets got: 770

MacMACA, Number of Noisy Packets got: 42
AppCbrClient, (0) Total number of bytes sent: 640000
AppCbrClient, (0) Total number of packets sent: 1250

MacMACA, Number of UNICAST packets output to the channel: 1
MacMACA, Number of BROADCAST packets output to the channel: 0
MacMACA, Number of UNICAST packets received clearly: 52
MacMACA, Number of BROADCAST packets received clearly: 1
MacMACA, Number of RTS Packets sent: 1

MacMACA, Number of CTS Packets sent: 3179

MacMACA, Number of RTS Packets got: 3179



Node: 3, Layer: MacMACA, Number of CTS Packets got: 1
Node: 3, Layer: MacMACA, Number of Noisy Packets got: 0
Node: 3, Layer: AppCbrServer, (0) Total number of bytes received: 26624

Node: 3, Layer: AppCbrServer, (0) Total number of packets received: 52

DL 1y s 3 Shae CSMA 5 MACA (sla JS 55 5 0blad Bl (653 )b 3 das oo LS &
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2l Ol (il s Jsbs a8 Lo aga 5 ¢ 5)lee 2o )5 342 d\\{.m;f@uww\glomo.stat

oslizl glomo.stat LB S R C\}u‘ Sy Jii-’ Syl 51l sy g0 opl j3.dll oo
Pl R e s 4l 5o Jbe Gl oS 0
/. #analy-datpakl.sh <file>

cat S1 | grep AppCbrServer | grep Total | grep packets | grep received

\ﬁ-\g|0m0.stat Ji\él{‘u.’)}a U‘-’-‘)‘ L g3 &'.J)}TGAC#NJ{ ‘) ol C;él.i)b ébw‘ L;Lam.s\.w‘af

Pl g5 oo 4 g 358

/.analy-datpakl.sh cmpmac-802aodv-200.stat

Node: 3, Layer: AppCbrServer, (0) Total number of packets received: 404
Node: 5, Layer: AppCbrServer, (0) Total number of packets received: 1115
Node: 7, Layer: AppCbrServer, (0) Total number of packets received: 622

Node: 9, Layer: AppCbrServer, (0) Total number of packets received: 260



Node: 62, Layer:
Node: 65, Layer:
Node: 67, Layer:
Node: 69, Layer:
Node: 70, Layer:
Node: 73, Layer:
Node: 76, Layer:
Node: 79, Layer:
Node: 81, Layer:
Node: 83, Layer:
Node: 85, Layer:
Node: 88, Layer:
Node: 90, Layer:
Node: 94, Layer:
Node: 95, Layer:

Node: 96, Layer:

5 W1 Ol Sl o> Percentage aw, oMbl cs Packet Data Ratio wile K5 ls bl

Shell program:

cat S1 | grep App | grep Total | grep packets | awk -f glomopakl.awk

AWK program:

BEGIN{

AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (1) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:
AppCbrServer, (0) Total number of packets received:

AppCbrServer, (0) Total number of packets received:

PTG 4 55 AWK e 5 sy b Ll 5 r wlin Lo 5 0l 03l 5 (51n i

sumcountsent = 0;

360
338
779
1011
922
1079
935
939
647
632
1184
875
988
363
1014

874



sumcountrcv = 0;

}
{
if (510 == "sent:") sumcountsent+= $11;
else if (510 == "received:") sumcountrcv += $11;
}
END{
printf("Loss Packet Percentage = %f \% \n", 100-((sumcountrcv*100)/sumcountsent));
printf("Packet Delivery Ratio = %f \n\n",sumcountrcv/sumcountsent);
printf("Packets Received = %d \n", sumcountrcv);
printf("Packets Sent = %d \n\n", sumcountsent);
}
Pl ) S A8 Ol b J5 e 53 8 ol sl i gl 1 e S
./analy-datpak2.sh cmpmac-802aodv-200.stat
Loss Packet Percentage = 36.079167 %
Packet Delivery Ratio = 0.639208
Packets Received = 15341
Packets Sent = 24000
AODA S5 51 Lo 5 0 (55T oz (sla 4w J 2575 (CBR K315 5550 53) g pS0ke oy (51
Dosd oo onliinl ) e s asl )l
# program analy-delayl.sh
cat S1 | grep AppCbrServer | grep end-to-end | grep delay | awk -f delayl.awk
where delayl AWK program is:

BEGIN{



sumdelay = 0;

countdelay = 0;

}

{

sumdelay += $10;

countdelay++;

}

END{

printf("Average Delay = %f \n", sumdelay/countdelay);
}

# program analy-routAODVctrl-1.sh

cat S1 | grep RoutingAodv | grep CTRL\

| awk '{sum +=S11} END {print sum}'
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Speed | 30 nodes 50 nodes 70 nodes 100 nodes 200 nodes

1 12885 34940 56539 57514 67310
5 16927 33433 43038 36315 68720
10 14393 22421 34559 34884 44615

20 12108 20455 29128 27706 28297
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set terminal postscript eps

set size 1/1., 1/1.

BRMM
I I I 30 nodes —+—
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Figure 4: Number of Data Packets received by their destination

set title "BRMM"
set output "nodedens12.eps"

set xlabel "Speed (m/s)"



set ylabel "Packets"

plot [0:20][8000:75000] "mobil22.txt" using 1:2 title '30 nodes' with linespoints, \
"mobil.txt" using 1:3 title '50 nodes' with linespoints, \

"mobil.txt" using 1:4 title '70 nodes' with linespoints, \

"mobil.txt" using 1:5 title '100 nodes' with linespoints, \

"mobil.txt" using 1:6 title '200 nodes' with linespoints
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Figure 5: Accuracy of information in FSR
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G oy b goleamst | SIS 31 eslimal wzws B slul 5 0l BB 5 o 5 slainT 5

Hdr & .S eslizal Header Jie olul dly SIS 510 eslizal b

S et L T 58S By 5l YL el e 5 STl gla Ol pran 0

Initialize ) ,slis a5 jldis 4 015 o e (gl p il o ¢S5 Jolds Sl o0 5 Shos gl anlis ©
.55 ozl Create Qued ; (value

il oyl gds st bl Ol O iSS enlizad O e A I zE0 @

o IS Al s S oS gulie pela (1 T bl o ST 51 o b gl S gl OLe 3 0
545

ML s ) Do 4 S L gl Ol p s LB

//

// This is a block comment. First line.

// This is a block comment. Second line.

// This is a block comment. Third line.

// This is a block comment. Fourth line.

//

or

/*

* This is a block comment. First line.

* This is a block comment. Second line.

* This is a block comment. Third line.

* This is a block comment. Fourth line.

*/

Ol Sy 30 53 3 0T ok b p6 et gl Do Sl oo 1oibly 315 1) o5 b Sl (0 pte sla J6
# infndef HEADERFILE- ¢S50 5l adian Gl oo ol v (sla LB (gl s 10 1) OT Colo doedes )6

Pl ilie (55 b sl o ) e L6 5 S o2lial # endif (# define HEADERFILE-H (H
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Jle

//

// FUNCTION: IsEmptyQueue()

// PURPOSE: Checks if the queue is empty.

// RETURN VALUE: Returns True if the queue is empty

// ASSUMPTIONS: None.

/]
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Statement

}

else {
Statement

}
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BAD: GOOD:

#idefine INTEGER typedef enum {

0
#define CHAR 1 Integer,
#define FLOAT 2 Char,
#define DOUBLE 3 Float,
Double
+ DataType;
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s ol 5l 3l s> [java- gui
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|y driver gss,s 548 gar5 1, Parsec gl 4 &S 345 o odusl parsec.main ¢ Lol s 5,8 -Y
53 5 s |y Ao MAIN dal gy 558 & 550 e oslazal Jlej parsec.main s, )8 a8 o sl
s PArSEC(sjlul ol (i I (idw )8 pl Ogz) S Iy PCC- DIRECTORY/include/pc.api
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S8 3l 4 gm S iy (o2 DL @ sd o |1 BlOMO (sla (63555 plod I iy 457 (53,0087 ol 2l

el ot 1l p5hola.pe ast s el ¢S S sl parsec-main s 518" 5 eslizul

#include <stdio.h>
int main(int argc, char **argv){
parsec_main(argc,argv);

printf("Simulation Ended\n\n");

entity driver (int argc, char **argv) {
inti;

printf("HELLO WORLD \n\n");

s <k |, HELLO WORLD ply & 250 o okl parsec-mainQ s, 8" GlulL,S L driver & sa
03,5 LAl sl b 0l b 5 o Ol Simulation Ended) ply 5 b e 0L 5l s oSST S
S I 5 A8 s esie oslaal Gl 41y Cele C}sclock L8 ol 6315 OLiS 55 Sy 4 el
user- defined main ¢ 1, parsec-main() « I, rename main () oI duser-main Y

MJGAJ:;J

> pcc -g -03 -clock longlong -Im -c hola.pc
> pcc -g -03 -clock longlong -user_main hola.o -Im -o hola

>./hola



HELLO WORLD

Execution time : 0.0007 sec

Number of events (including timeouts) processed : 0
Number of messages processed : 0

Number of context switches occurred : 6

Number of Local NULL messages sent : 0

Number of Remote NULL messages sent : 0

Total Number of NULL messages sent : O

Simulation Ended

>
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(i Ol &5 (IS 5 sb sl (o Dgline sl Y o sl g Oloj p ki 510l GLOMOSIM
BB LS e ) anl |y sl ol o Gollas mlas b Y L ST (550 5,
X155, GLOMOSIM 5 8" uS” o o 25 1y olayls s, /glomosim/include/structmsg.h
S Bl LB ) ho s 84 5 sl g, WIS (0 IS S
/* Message Types for Channel layer */
MSG_CHANNEL_FromChannel,
MSG_CHANNEL_FromRadio,
/* Message Types for Network layer */
MSG_NETWORK_FromApp,
MSG_NETWORK_FromMac,
MSG_NETWORK_FromTransportOrRoutingProtocol,
MSG_NETWORK_DelayedSendToMac,
MSG_NETWORK_RTBroadcastAlarm,
MSG_NETWORK_CheckTimeoutAlarm,
MSG_NETWORK_TriggerUpdateAlarm,
MSG_NETWORK _InitiateSend,
MSG_NETWORK_FlushTables,
MSG_NETWORK_CheckAcked,

MSG_NETWORK_CheckReplied,
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Routing ;I8 Jeadl j 52w cp 5T oWl e (o a5 /glomosim/network/adov.h LG s ol

15U s 5 S50 4 RREQ Addvinitiale

void RoutingAodvinitiateRREQ(GlomoNode *node, NODE_ADDR destAddr)

RoutingAodvSetTimer(node, MSG_NETWORK_CheckReplied, destAddr,

(clocktype)2 * ttl * NODE_TRAVERSAL_TIME);

} /* RoutingAodvinitiateRREQ */

Cou o 5T -ﬁ@r#ﬁ@cbw&&d%”eb & Ol Routing Aodvset Timer .,
o~ i L NODE-TRAVERSAL-TIME .asl oo 5| (65le ans Oloj 31 0T b e )87 ol 5550 45
Function.Rauting ., . u,~ /glomosim/network/adov.h L ,> EOMS

Deh w5 Oy e 4 AodvsetTimer

void RoutingAodvSetTimer(

GlomoNode *node, long eventType, NODE_ADDR destAddr, clocktype delay)

Message *newMsg;



NODE_ADDR *info;

newMsg = GLOMO_MsgAlloc(node,
GLOMO_NETWORK_LAYER,

ROUTING_PROTOCOL_AODV,

eventType);

GLOMO_MsglInfoAlloc(node, newMsg, sizeof(NODE_ADDR));
info = (NODE_ADDR *) GLOMO_MsgReturninfo(newMsg);
*info = destAddr;

GLOMO_MsgSend(node, newMsg, delay);

} /* RoutingAodvSetTimer */

s 3 Slas Routing Aodv Handle Protocol Event 5,8 il e assls miw 0lej & oKa

.J)jT@Jﬁ}QJU{J)&‘L;‘J{\)

void RoutingAodvHandleProtocolEvent(GlomoNode *node, Message *msg)

switch (msg->eventType) {

/* Check if RREP is received after sending RREQ */

case MSG_NETWORK_CheckReplied: {



NODE_ADDR *destAddr = (NODE_ADDR *)GLOMO_MsgReturninfo(msg);
/* Route has not been obtained */

if ('RoutingAodvCheckRouteExist(*destAddr, &aodv->routeTable))

if (RoutingAodvGetTimes(*destAddr, &aodv->sent) < RREQ_RETRIES)

/* Retry with increased TTL */
RoutingAodvRetryRREQ(node, *destAddr);

}/* if under the retry limit */

} /* RoutingAodvHandleProtocolEvent */
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GLOMO_CallLayer(GlomoNode *node, Message * msg){

switch (GLOMO_MsgGetLayer(msg) ){
case GLOMO_RADIO_LAYER:
GLOMO_RadiolLayer(node, msg);
break;

case GLOMO_MAC_LAYER:
GLOMO_Maclayer(node, msg);
break;

case GLOMO_NETWORK_LAYER:
GLOMO_NetworkLayer(node, msg);
break;

case GLOMO_TRANSPORT_LAYER:



GLOMO_TransportLayer(node, msg);
break;

case GLOMO_APP_LAYER:
GLOMO_Applayer(node, msg);
break;

}

}
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void NetworklpInit(GlomoNode* node, const GlomoNodelnput* nodelnput)

retVal = GLOMO_ReadString(node->nodeAddr, nodelnput,
"ROUTING-PROTOCOL", protocolString);

if (retVal == FALSE) {

printf("CONFIG.IN Error: ROUTING-PROTOCOL not specified!\n");

assert(FALSE); abort();



else if (strcmp(protocolString, "AODV") == 0) {
ipLayer->routingProtocolChoice = ROUTING_PROTOCOL_AODV;
RoutingAodvInit(

node, (GlomoRoutingAodv**)&ipLayer->routingProtocol, nodelnput);

[* *H*EXEXTHIS |S THE ADDED CODE ****#** */

else if (strcmp(protocolString, "NEWPROT") == 0) {
ipLayer->routingProtocolChoice = ROUTING_PROTOCOL_NEWPROT;
RoutingAodvInit(

node, (GlomoRoutingAodv**)&ipLayer->routingProtocol, nodelnput);
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void NetworklpFinalize(GlomoNode *node)

GlomoNetworklp* ipLayer = (GlomoNetworklp*)node->netwo



switch (ipLayer->routingProtocolChoice) {
case ROUTING_PROTOCOL_LAR1:
NetworkLarlFinalize(node);

break;

case ROUTING_PROTOCOL_AODV:
RoutingAodvFinalize(node);

break;

case ROUTING_PROTOCOL_NEWPROT:
RoutingAodvFinalize(node);

break;
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typedef enum {

NETWORK_PROTOCOL_IP =0,

ROUTING_PROTOCOL_AODV,
ROUTING_PROTOCOL_NEWPROT, /* New Protocol added */
ROUTING_PROTOCOL_DSR,

ROUTING_PROTOCOL_LAR1,



ROUTING_PROTOCOL_ODMRP,
ROUTING_PROTOCOL_OSPF,
ROUTING_PROTOCOL_ZRP,
ROUTING_PROTOCOL_ALL,
ROUTING_PROTOCOL_NONE

} NetworkRoutingProtocolType;
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void NetworklpLayer(GlomoNode *node, Message *msg) {

switch (msg->protocolType) {

case ROUTING_PROTOCOL_AODV: {
RoutingAodvHandleProtocolEvent(node, msg);

break;

}
case ROUTING_PROTOCOL_NEWPROT: {

RoutingAodvHandleProtocolEvent(node, msg);

break;

}
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/* protocol number for IP */
#define IPPROTO_TCP 6

#define IPPROTO_UDP 17
#define IPPROTO_OSPF 87
#define IPPROTO_BELLMANFORD 520
#define IPPROTO_FISHEYE 530
#define IPPROTO_AODV 123
#define IPPROTO_NEWPROT 123
#define IPPROTO_DSR 135
#define IPPROTO_ODMRP 145
#define IPPROTO_LAR1 110

#define IPPROTO_ZRP 133
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void GLOMO_Applnit(GlomoNode *node, const GlomoNodelnput *nodelnput)

retVal = GLOMO_ReadString(node->nodeAddr, nodelnput,
"ROUTING-PROTOCOL", buf);
if (strcmp(buf, "BELLMANFORD") == 0) {

node->appData.routingProtocol = APP_ROUTING_BELLMANFORD;



RoutingBellmanfordinit(node);

else if (strcmp(buf, "OSPF") == 0) {

// Protocol is at routing layer.

else if (stremp(buf, "WRP") == 0) {
node->appData.routingProtocol = APP_ROUTING_WRP;

RoutingWrplnit(node, nodelnput);

/* Fine because AODV and NEWPROT are defined at network layer*/

else if (strcmp(buf, "AODV") == 0) {

else if (strcmp(buf, "NEWPROT") == 0) {
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./parsec/aix/ IBM AIX with xlc compiler
./parsec/windowsnt-4.0-ve6/ | MS Windows NT or 2000 with Visual C++ ver. 6.0
./parsec/freebsd-3.3/ FreeBSD 3.3

./parsec/redhat-6.0/ Red Hat 6.0 or higher

./parsec /solaris-2.5.1/ Sun SPARC Solaris 2.5.1 or higher with gee/g++
./parsec /solaris-2.5.1-cc/ Sun SPARC Solaris 2.5.1 or higher with Sun C compiler
./parsec/x86-solaris-2.5.1/ Sun X86 Solaris 2.5.1 or higher with gee/g++
./parsec/irix-6.4/ SGI IRIX 6.4 or higher with gee/g++
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PCC_DIRECTORY : Directory that pcc looks up
PCC_CC : C compiler used for preprocessing and compiling
PCC_LINKER : Linker used for linking

PCC_PP_OPTIONS : Options for preprocessing

PCC_CC_OPTIONS : Options for compiling



PCC_LINKER_OPTIONS : Options for linking
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setenv PCC_CC egcs

setenv PCC_LINKER egcs++
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