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4 bit 12 bit
MAC header
Frame Duration/ | Address 1 | Addi 2 | Addi 3 q Address 4 FRAME BODY FCS
Control 1D Control
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8us 8 s
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12 carriers used 53 cassiers used Coded OFDM, BPSK, r = '/, (6 MBit/s) Coded OFDM, rate indicated by SIGNAL
16 us 4pus Nx4us
- s -
PLCP preamble SIGNAL field DATA
12 Symbols 1 OFDM symbol variable number of OFDM Symbols
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3.2.3.Counter-Based Scheme
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3.3. MDA Z=HE R L - MEMERAX

A Study on Distance-based Multi-hop Broadcast Scheme for Inter-Vehicle
Communication[14] THM SN TV D HHEER—AD~ LT KRy 77T r— R¥ ¥ X F AT
& % Basic Distance-Based Broadcast O#iH] & 114 §L9k L 72 Distance-based Multi-hop
Broadcast Scheme DFFli % LL F Ik~ 5.

3.3.1.Basic Distance-Based Broadcast

VANET (28T D HHER—AD~< /LT Ry 77 a— R v 2 hOHREEE SR 5T
AytE—UEZELTHLTHT D ETICZER & EEE OHBE TSLTMFODCtOiﬁEt
TROOLNDFHERFR 2R ET H.

MaxWT
Range

WaitingTime = — xd + MaxWT (1

MaxWT: maximum waiting time, Range: radio range, d: distance between vehicles
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X] 8 Basic Distance-Based Broadcast 557k ER ]
51t A Study on Distance-based Multi-hop Broadcast Scheme for Inter-Vehicle

Communication
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FHDIZ L0 KD B 5 SRR 2 58 E T 5 .2 OGN IC o Bl I X 5
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Wait
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Packet
Broadcast
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End

X 9 Basic Distance-Based Broadcast MDA~ 17—
51 H: A Study on Distance-based Multi-hop Broadcast Scheme for Inter-Vehicle

Communication
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3.3.2. Distance-based Multi-hop Broadcast Scheme

Basic Distance-Based Broadcast (ZHEiEA NN % C, A7 HM OXE [ L fREkIC X 5 %k
HI7e R bR A T2 2 & TAY Y FOBIEAER L, ZERDEL R ESEDHRT
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MaxWT
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B RAF B 22 & B HL OFF B 2 LT O THEA T 5.
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5|/ A Study on Distance-based Multi-hop Broadcast Scheme for Inter-Vehicle

Communication

3.3.3.FHf#ER

A Study on Distance-based Multi-hop Broadcast Scheme for Inter-Vehicle
Communication[14] CIIPEEERHEiZ % v RV —72 I = L —# Qualnet4.5[15]Z FI|f L T
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BOUKAERT. LD 5 OFET b AR Z HWZIZ O RRWRER LR > TV DY
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Z25.
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Communication
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5.5. LA A DEEF

5.5.1.Counter-Based Scheme A= (LLERA R 1)

e e LT8R 3 % T L 7= Counter-Based Scheme[12] %4 9 .Counter-Based
Scheme (Z351F D THHOIERFIEZ AT 5. F T EEIIERE AR L, BETD.MGHE
ZAE LTcEmIX, 70X LR ORMEZREL, HRERET D2 ABRERITT 7Y r—v
a EE MAC BIZLVRAETD. 77V r—ya @ ToRLERITLL FoRGIT L 0k
5.

WaitTime = Random(0.5 — 0.1) * SECOND (5)

MAC J& TORF HRFIE SIFS EFHIN RO bl 2T var v Fudg
KWKV BEZONDEERET o MMEX Ay MIZTRD 5.

77— a VETORLEF TR, Fl—ory MEEE C BET 52 LT,
LD HEMAHFHE L 72 Z &2 HHIL, F—~ry FORELF v LT 5.
228 Z ORI T, kT 2 0G0 E I M C=1 LREL, —ETHLE—r Y b
DZfESINTHEITTEEFEEX Y LT 8 LT

5.5.2. Basic Distance-Based Broadcast (LLE A = 2)

RETFAFFE 0 Basic Distance-Based Broadcast(BDBB) CHWHivTu5 HX[14]TH v,
WEFREMATEOSET 287 Z TRV, HEHN & Z(FEHTMOERMLF5H L CTH
B AMAE H O® 7 ZITHFET 2002 K0 AR 2 50E 3 5 T Th 2 FHERFRITLLT
DA(6), (NTRDS.Z ZTiE, SPLITNUM=100 , Distance=380 & L Ti%E L7-.

MySector = Distance * MAXRANGE ©)
ysector = SPLITNUM

Distance: 35 H & %1%%@ EE%& MAXRANGE@{gﬂﬁEEE%E SPLITNUM%%IM;&

| - — % i
altlime ITNUM yoector
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EFEDORE), (17 5RO T FFHERFIITAE & Z(E O MBS U TIPS LT 5.
Z O, 1FIEF CALECEER OB 5 58 21X R — OFFERF S E S h, <7 v
ROMEZET D ATHEVEDS & 2 T 1 LRRT, 77U 7 —3 a3 VB TOR DR TIC
—ONT Y FERETHIE TERER Y AT HIENTED.
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6. FEMHEREBH

UIal—va Tk VBRI L 2 IS B BRE L FICkR 5.

6.1. B RTE & B

AR IRIC X D IR OE (L EK 21 1ICH£T.K 21 £V, & COERERMRECRE
FROWHE RS @L<, FFICEREMRMRNS 0.5s OFFIZEZ TR 1(Counter-Based
Scheme) X ¥ & FEEPLHRA K 35.0%, kgl 2 (BDBB) X ¥ & KT 1,065%I1 L L
TWALAEIDOYIalb—yaryFUATIHESFICLY, REAMBTICER RS AFET
% 7= i 77 2BDBB)I W Tl 2328 L0300 2 & 3R Chuie 5 2(BDBB) 23 i
HEWRERICR -T2 B R ON5.Z < OREAAIZETIT IS 2(BDBB) 23FI A S 41T
5—HT, BE0OHIZEHETOYIalb—a MTb T 2. Z0fR LY,
ik 5 2(BDBB) 23 th i 57 1(Counter-Based Scheme) X 0 &, 43 L H RN NN L IEE
RIRNT ESREIC IR o Tz,

100

------------------------------------------------------- 50
---------------------------------------------------------- 40 £y
------------------------------------------------------------------- 30 &

—————————————————————————————————————————————————————————————— 20 oy
---------------------------------------------------------------- 10

0

8 75 7 65 6 55 5 45 4 35 3 25 2 15 1 05
1B AR (72)

——EAR1  —e—LEAH2 REAN

X 21 HFHARKER & EHIERBOE
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15 ARBEE DY 8s DR i /770 1(Counter-Based Scheme), iz 57 2(BDBB) & &
RHAROIERE %, TNThX 22, X238, K24 ITRT AR BREH A TITRS
1 1(Counter-Based Scheme), i 53 2(BDBB) L ¥ & 4 CO43AR THLELER AN A _E LT
% Z DR TE D E T 1(Counter-Based Scheme)$s L O kt# 5. 2(BDBB) T
(2 100% % TEL TV L FHRIIV R, BELFATE I I ab—rva ) 7T OML DR
FTHBREILHTETWDL Z Ebns.

16000 14881

14000
12000
¥ 10000
E15
w 8000 c395
6000
4000

83| |s1| |215| |327| |461| |639
0-9% 10- 20- 30- 40- 50- 60- 70- 80- 90- 100%
19% 29% 39% 49% 59% 69% 79% 89% 99%

N &S

B 22 B 1 OFLEER A
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& 10000
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x5 6000 5235
2947|3143 || 3339
4000 5111|2698 2867
SOl B e B A
0-9% 10- 20- 30- 40- 50- 60- 70- 80- 90- 100%
19% 29% 39% 49% 59% 69% 79% 89% 99%
Y £
X 23 HEEHR 2 DIEERS A
25000
20258
20000
g 15000
i 10000
#
5984
5000
12 E 13) 22| 31| |39| |s5| |173
0 —

0-9% 10- 20- 30- 40- 50- 60- 70- 80- 90- 100%
19% 29% 39% 49% 59% 69% 79% 89% 99%

N E

B 24 REBHROILHRSAR
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6.2. bS5 T4 v Y HIBEHE L ER

TR IREIC L D IEHRHEEER A X 25 (C777.K 25 LV, 8s-2s TIHRE A & Kl
777 1(Counter-Based Scheme) DRFEEIHULFETH Y, 1s, 0.5s [HE TITHE(E R
ZIRK20.6%HIETE TV D Z L2 5 Ak E A & g7 2(BDBB) TiZ&To
fh A A B C i 53 2(BDBB) DREEIHA L < 72 0 AE AR RS 1s DORFTHKR
28.25%HIHTE T 5.

Flo, EBEFMOMENS, B TORW TRE S NITHE S K 1(Counter-Based
Scheme)s L UL 530 2(BDBB) & 0 @ WMEBERZHERF L T Y, —HEOREICE>TX
D2 OHEMAEREILETE TWD Z ERDND.

450
IR 391 383
400
335
350 309 311
300 290
ﬁ 240
g 250
= 195
El 200 176
140
B} 150
100 81 83
39 37 41
) I I I
.l ||
8s 4s 2s 1s 0.5s

1E¥R 4 R RabR (72)
mIEBANL mlitEAFR2 miRESR

B 25 HHROBEEREE

26 L[ 27 1T AR T EOZET7 L — LA EME 7 L— 28, M 28lc=F— 1L
— NEFNFIWRTZETL—L280 75750, 81D 4s, 4s 125 2s Bl ClEHw A 4=
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T D%, REEIM 720 TREOHEWMMA AR S D Z & L0 FSEOILHRA MR 20, =
B7 L—2HbR 2122213 THDH. UL 25 005 1s BE W 1s 705 0.5s TG
DB OEMFITHAL L TRV, BEFNT 7 4 v Z7IZBENRRLS > TVDL ZERTHREN
5. E 77, R TIIE 7 1(Counter-Based Scheme), g =2 Ll LT, (3
FRIEITRENE U TIC b D O TEWVIEBERZ R LTS Z & X1 h, R
BWMEILHTECWD Z ERbnd.—J, i) 1(Counter-Based Scheme), Fhig 5=
2(BDBB) T, [Rl—DIE#A2EEEZE L TV D2 DZEREEKIZ L I b b 5
PRI SN TV WEB X b D INZ T 27 B 28 LV, IEHARKFMNE 1s,
05s OFF, 2R FATIHHE 7 L— 2803 V7 =7 — L — M F 1(Counter-Based
Scheme) & W HIRVVETHZ 5L THY, FBEEOEVBENTETND ZLRDND.—
FT, 828 DHFICTT—L— LR T L— 2 BB RESF X TEVEEZ R L TWAHDIT,
N7 4 v 271228 % 3% 554612 PRIORITY_MAX % @& MEIZERE UIE SR ORI TR
ERTETWLZENRKNEZEZ NS,

g 5 2BDBBIC DWW T, E5RFH O 72 &3 < ONLEIZEBO BRI AEET S
BE, BENMRLTEELTCLEIZD 7 L—aHEEB IOz T — 1L — M REH K
B L OES A 1(Counter-Based Scheme) LV & EVMEAZ/RLTEY, 7 L — AT
1,200 7, =7 —L— ME 20%H1HE THEH L TWD Z LR35,
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26 HEFHFADZF7 L —2EK
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117 121
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e ¥R 4 AR PR (72)
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25

21 21 21 21
20
T 17 18
5 16
| 15 13 14
L 12
| 10 10
~
% 5
- 5 3 4
: I I
, |
8s 4s 2s 1s 0.5s

B4 AR (FY)
mHEEANL sk AN2 mRESR

X 28 #HFARDTTF—L—h

6.3. BEHEME & B

T AE R IDRC & 2 FELRAER R 21X 29 1R 29 L v, R TidkEdrA
1(Counter-Based Scheme) £ ¥ i KT 55.3%, i 2(BDBB) L Y bk 62.9%IE4E
R 2K L TV D LA TIE, REFE SR bIE O 2 PRI 5 2 &
RV IFEBROR v TR AR S D KRS W 4 Pk B & RIRT 5 2 & TR AR
WX DBIERFR O KR ZI VTV D AP RELSTFE LTV . ERE AL K
1(Counter-Based Scheme) (35 TIEMAERHEIFREAS 1s DRFL D b 0.5 DIRHIEIERFE] A3
DLTWAHEH L LT, 0.5s DRI N7 70 v 7B EBEEND Z L THHROERIZ T —
ERRDIL, Ry TEPLZ L MLETH Y BERFFNAKRE 2D 1357205 < OFEIZIEHE
RN ENFENEE 2 BN 7 2(BDBB) TOFHRA LG 25 225 1s OFER T H[A
HOBRGENEEZTNDEEX LN . £/, HWAEMKER 8 B LW 4s Tl X
1(Counter-Based Scheme) J ¥ #5720 2BDBB) D 5 3 IR AERE R 1T/ Sy & 9 fl
MBI 2 TOREREMOEBIRFIEOFIMEELRLTNDLEF 2D,
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1) 400
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BERE R REIR(TY)

mHEEANL sk AN2 mRESR

29 & 5D PR IERFH
30, X 31 124 D ERIRUERFH] & Fe/NEIERFH & 7~ 3 B R AE RS ] C I AR Ak
BT 8s DHEICHRE T CTORKIBIERR S 23.5%0 L TWDZ E8bd. L, 4s
F U bIFRARMRSE OGS, BORBIERERNC K & 7228130 B2 E 7o i/ MR AERERH]
TIEWTNDO T THRE REITHE TV,
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6.4 T—3HA XDEWVCLIHERLEER

T — 42 A X% 256byte 35 L O 512byte (T2 L S B2 GAITHEEEERE N ED X 5 128 b3
D&M 32, X 33 ITRTHERNOLT —H VA X K& LEHETH, BEFTg
#7 1(Counter-Based Scheme)is X O 2 K0 & PHEHERNH EL TN Z &0
DD .256byte DIRF, $E% TR 7 1(Counter-Based Scheme) L 0 1&#H A kG 1s
DL EHKRT 31.7%, e 2(BDBB) X 0 #AERKERRE 0.5s D & & KT 690% DAL
Fh LR S5 5 . 512byte Tlfg 5L 5530 1(Counter-Based Scheme) X ¥ # 1
ARG 25 DR, B KT 36.6%, HEGHR 2 L0 HIFMAERKMGE 0.5s DR KT 416.1%
JEHCENH E L TWD Z ERbas.

100

80
70
60
50
40
30 Z
20

10

7.5 6.5 5.5 4.5 3.5 2.5 15 0.5

&R E PR (7))
—o— A1 - LBARH2 REAI

X 32 7 —# %A R 256byte \Z31T 2 ILHER
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100
90
80
70
60
50
40
30 —
20

10

7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
tE¥RE R IR (79)
——LEEA 1 —e—LEBA N2 REAN

K 33 F— & ¥ X 512byte 2 351F B fLBR

6.5. IREHZ X DR Al & ZH

6.5.1.PRIORITY_MAX D& #E{EZTl & &5

34 |2 PRIORITY_MAX % 21t & & 72355 OB A RRMNE & 3RO 2R+, 20
i F 5 PRIORITY_MAX % & < #% & L2 W, J@IEHPHPNIC D% < O (2 Hflkis Jo e
ZEID M THI0, WIS, PRECEEZREmSNE R Z S TE R o254 TH PREEL
FEOIRWHEF AL Z 20T D 2 & TIHEBROIEE N ILESTLE D Z LT 2FERH D
7%, TEHAERBEENREVGE CIIIEBEREZ SR THZ EBbnoT.

—J5C, PRIORITY_MAX #{K< 3% L7zhE, ki B 72 S5 0D 22 203 Hfk Al B 722 H il
LB ETEL OBENERT D Z LR DHIERESBEENENGE TIE, TTRREE
DD o 1 [OEE TEL OEM~MEFREILH TE 5 2 & THBENEL 2o Tnb &
EZHND.
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~— 100
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80
70 ¥
60 AX
50 *
a0 %
30

20

10

7.5 6.5 5.5 4.5 3.5 2.5 15 0.5
RIREM (1))
——MAX=100 —e—MAX=50 —e—MAX=30 —e—MAX=20

X 34 PRIORITY_MAX D%k & L8R
35, [ 36 {2 PRIORITY MAX #Z{t. & H7- & T OREERHE =T —1L— F&2RT.
2T OEHRAERNMIRT PRIORITY_MAX=20 OFRHIFEEEOHIEHR L =T — 1L — DK

RN K E 720, PRIORITY_MAX=100 O34 & ik U CIERA KB 1s O R KT
EERETIZ 68.83%, =T —L— FTIEL5L.3%EHR L T\ 5.
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6.5.2. XREREWMADFAIEEE TSRS ER

BTITALFEIRNTAFAE S 2 B | RFRI 72 S BE 2B 0 2 C D HERE D A I L IEBER D& %
Y AEFE R A~ OB EENY 1 L0 HERAREE 0.5 DRFIZH AR T 447.T%EBEE D )
ELTWA.

T HRAERMBEAE WSS, PRIORITY MAX IE < REIND. 72 HE~DFEHE
FEDOFIZ b b T HER & LTRSS 2 & CIHERICR E REIT TRV —F
T, EWARKMESE L 725 EEIE9IZ PRIORITY_MAX 2328 L LIRVMEIZER E S LD 728
A4 RN OB X REATREHE I & L CGRIRS N WA NS 2.2 D72, 2R HEE I
B SERE 21 5925 2 & TR O ENFEBL SN TVWDH B2 HNRD.

o 100
90
80
70 #i
60 AX
50 %

40 %

30

20

10

7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5

&R E R (7))
- RERFGHE —REEFR

X 37 RZERPHEEY OFE & JrEeR
38 [X] 39 |27 B FERI Y O i L IR HME IS L O\ = 7 — L — M &R 3 Gk AE
IR 8s-2s TITHLHIR & [AARICIEERERL, =7 —L— & BICRIEORHRER-oTND . —
JiC, TEWAEKFENG 1s TITRZMEREESIZ X 0 RHEFREIE 43.9%HI T TR Y,
F/o, =7 —L—FTH 36.6%EMTE TV 5.
37 OYLHERFHM & X 38 OXEEIHGEHN G, $REHF N CTILE RN 8s-2s D&
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BTH 6-8%DEEREKAZHTE TWD. (FWAKRKNE 8s-2s DL I RlE ~7 7 4 v 7
(22 E DD HIRAE T AR ZE 0 4 TP RN Em BN Pk 2T O R nEE THE
VIABIZ Z > THEBMEA BTV D AREMENREZ BID.
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1B E AR (7))
BRERIGEE mREFE

X 39 ZXERTHEILOFEL T —L—F

6.6. FEMMAEE T S EFHRDEMEME

7T00MHz O{ZEFH O I T E OFEEE D IEFEMED IR TZAV D I E e 2D T DI f

Gty alb—va iz T o E R Y I ab—2 g VOREMEEE 9ITRT.

#F9 T00MHz #> Il —va REE

BEAK BEICFATS7O0M/L  IEEES02.11p
mEERE WIS DREE 3Mbps

EN$ 0 BEICHERTAHERMTE 760MHz
NrybHAX ILEEE MO KRES 128byte
ARy TH fal[E & TH#REFT H 1
LIalb—LavkiEl YEal—ial DR 120F)
HITEI% D2alb—iarOrEES  100E
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700MHz 7 Z %] L T 0.1s BRI EE R Z L] L2607 — L — b &K 40 (TR
FT40 V=T —L— ME 2% 23% CTLEEL THBE L TND Z BN . ZOMEND
PREE A B 25 & 0.2s T T 99.94% - 99.96% D H [l 23 IERE /2L E 2R TE T\ D L HE
MTED70, BEFADI I 21— a 52 8BIDRNWEEZLND.
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7. fEimESEROFRE
7.1. %I:Inﬂﬂ

KL T, PrElEmRE W TZIERAT S X 2 Pk s o3RI W TR E 1T -
FREZFRCELVUTORERET DI L2V I ab—ra X VBRELTZ.

b 7770 1(Counter-Based Scheme) L ¥ & JEHER 23 e K C 35%1A) | L7z,

b 51 K0 badfERE R KT 20.5%HI19 L 7-.

el 1 K0 b IR 2 e KT 55.3% ) SH T

#7575 2(Basic Distance-Based Broadcast) & W JE#ER 23 K C 1065%]7) | L 7=
bl 2 &V @ E R R i KT 28.25%HITE L 7.

bl 2 KV IRIERR ] A B KT 62.9% 8 S E .

FREH N TORBEEDFEANIC X - T PRIORITY_MAX O &hAYZE B R4 75 s H ]~

BREMEIZOWTERLERR, UFDZENbinolk.

® PRIORITY MAX O#AERIX, W@E N7 7 4 v 7 BNRMEL THRWIEEIZITEHRD
LRI ED Z L Z2E, BE N7 7 4 v 7 BNRMEL TV D56 12 13 72 ik 3
DHMNEFREEET D 2 & TIEHREOM LICHFS5 LT 5.

& LENEMA~OEBEEMEL, BENZ 74 v 7 BIRMELTWVWIESIC
PRIORITY_MAX HMEF L72BETH K0 % < OHE G D T X 5437 5 HLE A3 Hiflk
T&E 52 ETHEBREROMEIZHES LTS

LI EDRERD G, BTN TR & e U, JEBCRM b & 2 RE R R,
TS S B DRI & W D BLRD SRR 2 RIE BN TS A o 7o E 5 2 5.

7.2. SRDRE

721 Z2EMDMNEBEHROEEEIC L HEE

700MHz O ERAMIZE LTI < 200 et 7irgE[201[21] 035 0, 5.8GHz & b L €
LV R COR/FRGEN AR THAZ ENDLNoTWNAE . ZDD, KDY I 2L —
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va rTlE, SEBAIEMRANEFREZ RS L CWDEHETITo72.£7- 6 % 700MHz
WaHWZY I a2 b—2 a3 028D 0.2s FEIFE T 99.94% - 99.96% 0D B[] 73 1Efife 727 & 1
BETEEWVIRERNS bREFRUTB W TLERE ROBIEEIC L 2 RERPEIRNEE R
TWa.L»L, 7T00MHz # & 5.8GHz 4 DilfE 217 o Hiligw A L7I2mE, Fx R*Lo
10 B2 FEICED DB A — N~y RRFA L, MEEROBISOEBIENE 2 bvd T
WEDEIRELEEL, VIa2b—alEBTOLERDD.

7.2.2. RRE Z F o - 5D 12 55 82 il 1

ARRTH, BHTSESWHRETSTH—R b0 LTRT. L L, RFTHRIET#
SAHRTIE, Bx RAHRIAR S b, ZOREENRRRDHENE 2 bND.Z DR
Th, BAEOROERIE, LY%< ORmEICREICET bR <X THY 2D L 5 RE
fa e B I L SRR T R SV T b RS L O 5 LR 5 5.

723. FEBEBICEWNY I 2 L— 3 VIc & BEET

AL TOYIalb—raid, BEFOmIXICE2E RIS, E5HEOREICL VA
ﬁ%@&@ﬁmﬁwﬁﬁ%ﬁbfﬁohéﬁi,ﬁﬁﬁ%@#ﬁﬁh@iﬁéﬁ%@&%
BRCAFET AR O EA B L= I 2L — a Sk 0L RO 2R+ A4
ERDD.

49



LT

ARG BITT DICHTY, KREZLOFNLO T, THEWEE, 2 2K
BB ERLET.

KIFIEAHAT O 12720, LT O 2 [ A8 U757 b NTE LR SCHRE DB
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BEZBREHAFO-OOEERMBEEIZE TS
EMMUEERICE D RGP REZIHTXORE

MY % RED ME HRT

ITS(REZRR MY AT A)TlE, THEFIBEEICLY, BAVONE - HEHFRS & MR LTl &Rk 5 v A
T LAOWFERFE B THON TETCODLH, 5%, BEELOAZR ST, =a KT A 7@ Pt - FEvEm E X
HYVATAOFEBRLMSHFHGEEIND. AFETIE, FI7ASPNEBLLZEORIUCI U CETTE 5 X9 1c, HER®
1FIT &0 PO S S O Jry My 7o 22 0 2 JE L H il TR S A 2 L 2 HAVE LT, kB SIRIC IS
HUERFTAROMESE TH - 72T RN IS5 5 B TOWBE DEZE A G135 72912, T00MHz 4 2> Tdfg &
NAPEE R DIEFAHHC L B PfkiRE FREZRETH. Va2 b—ra VL VREFREMTFF A KL,
35%DYLEER A b, 55%DIRHL I ] O AKJ8 2 SEBL L7z,

Relative-position-based collision-free relay selection
for efficient local sharing of traffic information

JUN YOSHIKAWAT  SUHUA TANG' SADAO OBANAT

In ITS (Intelligent Transport Systems), inter-vehicle communications (IVCs) are used to exchange position and speed information
between vehicles to avoid collisions. Besides this support system for safe driving, new functions like eco-driving, and comfort and
convenience of driving are also strongly expected. This paper aims at efficient, local diffusion of congestion and accident
information so that drivers can learn road and traffic conditions before hand, and change their routes accordingly. IVCs take place
over two bands: 700MHz for safe driving and 5.9GHz for comfort driving. With the 700MHz band, vehicles learn the same local
map of vehicles. This information provides the relative position between vehicles, and is used for relay selection for the
communications in the 5.9GHz band. More specifically, potential relay vehicles are sorted according to their distances from the
sending node, and the farthest, available vehicle is selected as the relay. The proposed scheme is implemented via network
simulator. Extensive evaluations confirm that the proposed scheme achieves both higher diffusion rate and lower latency, compared
with state-of-the-art methods.
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x5 591, FHEMEFIC &0 ESCHES O R 7222
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2. XEREHEBFOMEL TORE
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A&k, HEREE R R EE A W T EE D ETTHIC
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TR CHRIEZ2ER A BRI A TH L. HET D
WL FH - B E ORI R, B, 2fEhE
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T—H R EOINFET X P ETD. FlEv TRy
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The University of Electro-Communications - Graduate School of Informatics and
Engineering
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ez VTR V&G O 2 PHEEN & L CEIRT 207
K2-6] BB SN TV D78, HHTHE T o L 72 AL BR 5T

THEEERGET 25670 CIRERMEICER AV 256,

ENENDBPHES D3 v FBERL, REHREET S
HELEWORMEND D, OBz RS 572K T
TREERE I 7R EFAHTIC K 2 kit AR L, 2
SRHY TR AE T O PRI A @ RO G Z EBLS 5.

3. AfTHRELMER

3.1 BEFOT#/ — FERARK

BEIKT Ry 7 2y N —2 TOBRFEOHH R — K
CEMDEIRFTRICHOWTUTICE LD 5.

(a)Flooding

Nry bESZTRo ) — N2y P BRBEICE
TH S 7287w RInE S L S TR O 7 — NIk
Z17 9.

(b)Probabilistic Scheme][7]

AN AT O D ERET 2N THhDH. 7r—FK
FYAMIEDNAT Y MEROICZE LIZE SITHRPIC
Ko THikEAT 5> A2 HET 5. P=1 O, Flooding &
FERDIE D FE M2 D
(¢)Counter-Based Scheme|7]

PHEZAT O G EIC T X LR ERE L, Ty
hDOEEEBAT DRENIMD /) — ROBRE LNy & n
FZET 52 L TEEEF Y ELTHHATHS. n 1
BEIC L > TR BNS.

(d)Distance-Based Broadcast|[8]

VANET (Z51F DR — A D~ L F Ry F 7 o— %
¥ A NOHRREEER G THY, Ny PEZEL T,
DHHET 2 F TICRAEE & FEL DIBBHIG CTELT 2
PRI IRE R 2 WA 2 & THEBLT 5. ZEH L %G
B OEHEN R T TR E R EITE 220, BERICE
FT&d. L, BEMEPICFE—-DEREZE LI2EE
I OEm A PR L7 Z L ERIML, EEEXFr oL L
TILRRIEBEZMH5 5.

32 EITHROMER
1) Probablistic Scheme, Counter-Based Scheme O [RE =
T DI BRI O EIC LY, PHETNE ) — F(EH
ENRE— 2 NN I X D TERBENTHOID
RREFEEP SR b/ — R BN S L7200 A8
PNSHDHZENDEFTO /) — REG)~ERERET D
WCHREEIAE 2, ZhERATRWHRENR T o 2 RiE AN
b5
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2) Distance-Based Broadcast O [EJRE =

EIEFENEICFET 2 EmMAEE D 556, TALOHE
W LD Hfk S FAEZE L TR Ty MEESRME T
LMERAR D D.

4. MEESRICED ERFMFITICE S hitimEA N

4.1 REAXOME

B OB S & g3 25070 LT, ReEEET A
7 L CO T00MHz 712 & > TASH S 30 2 JE B o Bt O 7 (8,
W, BE) T OB IE S W EIEFA IS X 2 Hrikims
FRERET D, Flo, AR LZ@EERIL, TS FIH
MDEFR SN TND S8CGHZ I TEBET A2 D &3 5.

4.2 HEESEHE
4.2.1 ENEEDEMAELE

700MHz #5ZFIH L, 100ms 4528 o Hl &7,
M, BT M O L O ID 228845, gkt
V2 A L L DR 0D B OOV A KA T D . B E A AH AL
(AT 5% » M, ARIB LV EH LN D STD
TIOOOCHEIL T B L F D& 1| OF#EAEENDI DL
5.

#® 1 ALENE ST v b OfEE

THH Bl

Nodeld HI
NodePositionX L D X JEAE
NodePositionY B DY JERE
Speed HEE O 3o
DirectionofMove | Bl DHEST S5 [A]
CurrentTime BiAEREZ

4.2.2 FHAEMOBEIRERHGERAE)

A5 FEL T (AR oD FH AL oD HE A7 & SRR B AR TSN L 72
EERAMER L, EEEmOME & Bl OME D B ik
B A PET D, PREDS LR N R A 52 Lo 7o B
ZE LTy MO OREEOMENREZRG L, HIEW
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WK SEEE AN | O, Fe b S, BESEEE O B KA
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PRI J0 PREESE R 2 B3 D REF N S 13 ey, X
3 TART RO ICHEICHEM D D O FEEE TR < NAFIZ LY
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&<, SEHEEEC MO EM 23 D A E ] ID & g L, )
SWEMAESLT 5. £, SHEFE, TR MO
DOHEZTER LI O HfkE v LT 52 L TIEST
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AR S IS KD R S A5 R E AR I MAC
(Media Access Control) JEIZEEE I N5, MAC g COEE
FEREIRERTIE N > 7 A 7 IEf & P AL, Counter-Based Scheme
<ix, () TEEN D X DI DIFS(Distributed coordination
function Interframe Space) & '3 % [EE K O R IER] & =
YTrvarv4y RYOHBNTERSND 7 ¥ LfE
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RelayPriority: 77 5 fE
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X A0y b AL DCEDIRESNB B, REFRTHRQ) -y .
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ZREL EEROIE N TON 2N E WO ESRH 5.
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DEREIC L > THRBTE oA, RERPkEFT
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5 REFXOWUHE T 1 —
# 2 Ty OKE
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BroadcastTime & & Rk U 7z R
SourceNodeld 1AL L 7o H i 25
SourceNodePositionX T A& AR L 7o Bl oD XA
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RelayPriority kB e
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EventData ARy hTF—H

5. Y2aLb—3Vilh

51 ¥YSal—>avifiE
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Counter-Based Scheme[7], Distance-Based Broadcast[8]% X
Sl LTz,

RE AL gy ORI B X, 15 WA R 2 21k
SHL &0, DIFRITHCE, 2ERERE, 3)=7—1L—
N, 4 FEHRRIERM & 32, £7, BEHFRITBIT D ik
B B D B2 Bl 5 A O B A 28 TR BE & AQ S I HL il ~ D
FRR AR S B2 R B RE O FFA, 72 H TNT 700MHz 45 2 FI L
To AL E AL O EMEVERHN 1T > 72, FHMETIE, ¥ =
L—a VRIS T D EEEEN T 5.

511 EBRAXDEE
(1) Counter-Based Scheme(LLifi 75K 1)
FHM G RA R L, BET D, HREZE LI Em
X, T U LIRE G O TRISHET 5. EER
HEREEIIL T ORI L 5.

WaitTime=Random(0.1 — 0.5)*SECOND 3)

(2) Distance-Based Broadcast(tLifg: /75 2)
WIETTREIEREA T EO SR 287 #HTHRL, EEH
& ZFHEMOMEMAFE L, BEGEGMIEHOEZ ZIC
FAET D200 X 0 FIREM A2 3 E T 5. FARERFRIIZLL R o
Kz kb, 7o, ZZTix, SPLITNUM=100 , Distance=
380 9 %.

Distance * MAXRANGE

= 4

[MySector] SPLITNUM ®
(0.5-0.1)

P S e 5

WaitTime SPLITNUM * MySector (5)

MySector: H 53 D& 7 2 %5,
SPLITNUM: & 7 % 73 %1%,

Distance: 1515 3 7> 5 D g,
MAXRANGE: 15 7] fE .
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9% ITU-RP.1411 OFFEAEICHED . FRVIab— a0
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X 8 IZIE WA MG 2 2t S ¥ 7 & & DREEEEE R
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Scheme) DR EF FIEILIFZETH Y, 1s, 0.5s [HME Tldkpk
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ML L CRBY, WE N T b v ZIZZEBE N2 /2o T
WAHZ ERTRIND.
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5.8 700MHz HZFIA L - BIFHRZ RO EHEEICET S
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42
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44

45

46

47

//Z BN define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

MyEndTime 360
MyNextEventTime 1
MAX_RANGE 380
ROAD_WIDTH 15
OBSERVING_TIME 5
OBSERVING_START 1
NODES 500
MAX_PRIORITY 30
SPLIT_NUM 50

MAX_INTERSECTION_PRIORITY 15

//Z BN include

#tinclude <map>

#include <utility>

#include <vector>

//Mac FItEiE(R

struct MacReceiveVector{

int

int

nodeid;

sourcenodeid;

char applicationid;

int

int

sequencenumber ;

receivecount;

MacReceiveVector(

int initnodeid ,

int initsourcenodeid ,
char initapplicationid,
int initsequencenumber ,

int initreceivecount
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

nodeid(initnodeid) ,
sourcenodeid(initsourcenodeid) ,
applicationid(initapplicationid) ,
sequencenumber (initsequencenumber) ,
receivecount(initreceivecount)

{3

struct NodePositionVector{
double nodepositionx;
double nodepositiony;

unsigned int nodeid;

NodePositionVector(
double initnodeposx ,
double initnodeposy ,
unsigned int initnodeid

)

nodepositionx(initnodeposx) ,
nodepositiony(initnodeposy) ,
nodeid(initnodeid)

{}

struct StatisticVector{
string applicationid;
unsigned int mynodeid;
unsigned int sourcenodeid;
unsigned int sequencenumber;

int pri;
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84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

int counter;

int getcounter;

int infotype;

int dissemination;

int infodirection;

int infoangle;

double sourcenodex;

double sourcenodey;

long long int generatetime;
unsigned int endtoenddelay;
int endtoenddelay_min;

int endtoenddelay_max;

int broadcastcount;

int receivecount;

StatisticVector(
string initapplicationid,
unsigned int initmynodeid ,
unsigned int initsourcenodeid ,
unsigned int initsequencenumber ,
int initpri,
int initcounter ,
int initgetcounter ,
int initinfotype ,
int initdissemination,
int initinfodirection,
int initinfoangle ,
double initsourcenodex ,
double initsourcenodey ,
long long int initgeneratetime ,
unsigned int initendtoenddelay ,
int initendtoenddelay_min ,
int initendtoenddelay_max ,
int initbroadcastcount ,

int initreceivecount

)
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120

121 applicationid(initapplicationid) ,

122 mynodeid(initmynodeid) ,

123 sourcenodeid(initsourcenodeid) ,

124 sequencenumber (initsequencenumber) ,
125 pri(initpri) ,

126 counter(initcounter) ,

127 getcounter(initgetcounter) ,

128 infotype(initinfotype) ,

129 dissemination(initdissemination) ,
130 infodirection(initinfodirection) ,
131 infoangle(initinfoangle) ,

132 sourcenodex(initsourcenodex) ,

133 sourcenodey(initsourcenodey) ,

134 generatetime(initgeneratetime) ,

135 endtoenddelay(initendtoenddelay) ,
136 endtoenddelay_min(initendtoenddelay_min) ,
137 endtoenddelay_max(initendtoenddelay_max) ,
138 broadcastcount(initbroadcastcount) ,
139 receivecount(initreceivecount)

140 {}

141 | };

142

143

144 | //290—)VULZ#(S appliction. cpp (CERiH

145 | //B)EIN(HEETF vector)

146 | extern vector<StatisticVector> statvec;

147 | extern vector<StatisticVector> rebroadcast_count;
148

149 | //SNEHINOS—23>< W T vector)

150 | extern vector<NodePositionVector> posvec;
151

152 | extern int Intersection_Priority;

153

154 | //S)IBIN(FEETAZEE)

155 | extern int totalgetcounter;
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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

extern

extern

extern

extern

int

int

int

int

//PHY 184

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

extern

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int

totalcounter;
diff_distribution[11];
delay_distribution[11];

generate_infos;

total_error_phy;
total_success_phy;
error_noise_phy;
error_duringtransmission_phy;
error_tooweak_phy;
error_signalscaptured_phy;
cancel_on_mac;
total_busy_time;
total_idle_time;

total_send_mac;

interfering_count;
weaksig_count;

signalduring_count;

CorruptedFrame;
RebroadCastTimes;
SignalCaptureTimes;
FramesWithErros;
FramesTransmitted;

FramesReceived;

double total_busy_time_ms;

double total_idle_time_ms;

/BN (T RtEER)

namespace ScenSim {
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192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

351

352

353

354

355

356

357

358

359

360

361

using std::cerr;

using std::endl;

class FloodingApplication: public Application, public enable_shared_from_this<FloodingApplication>
public:

static const string modelName;

static const int APPLICATION_ID_CHAR_MAX_LENGTH = 16;

typedef char ApplicationIdCharType[APPLICATION_ID_CHAR_MAX_LENGTH];

//int NewPrioritySolver(int sourcenodeid , int mynodeid);
int AppPrioritySolver(unsigned int sourcenodeid , unsigned int mynodeid);
int AppPrioritySolver_InterSection(unsigned int sourcenodeid , unsigned int mynodeid);

int PrioritySolver_SPLIT(int nodeid , double sourcex , double sourcey);

int PrioritySolver(int nodeid , double sourcex , double sourcey);

/BB ERETA) --->

void initStatistic();

void StatisticSetting();

void Statistic(ApplicationIdType applicationId);

/]

//E)NEMRETR)--->
class initStatisticEvent: public SimulationEvent {
public:
explicit
initStatisticEvent(
const shared_ptr<FloodingApplication>& initFloodingApplicationPtr ,

const ApplicationIdType& initApplicationId)

floodingApplicationPtr(initFloodingApplicationPtr)

{}

67




362

363
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367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

635

virtual void ExecuteEvent()

{

floodingApplicationPtr->initStatistic();

private:
shared_ptr<FloodingApplication> floodingApplicationPtr;

ApplicationIdType applicationId;

class StatisticEvent: public SimulationEvent {
public:
explicit
StatisticEvent(
const shared_ptr<FloodingApplication>& initFloodingApplicationPtr ,

const ApplicationIdType& initApplicationId)

floodingApplicationPtr(initFloodingApplicationPtr) ,

applicationId(initApplicationId)

{}

virtual void ExecuteEvent()

{

floodingApplicationPtr->Statistic(applicationId);

private:
shared_ptr<FloodingApplication> floodingApplicationPtr;
ApplicationIdType applicationId;

¥

//<---#REtA

//S) BN (#E5TA vector)
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636 //vector<StatisticVector> statvec_get;

637 //vector<StatisticVector> rebroadcast_count;

638

639 bool useVirtualPayload;

640

641 int finish_stats;

642 int start_stats;

643

644 };//FloodingApplication//

645

646

647 inline

648 FloodingApplication: :FloodingApplication(

649 const ParameterDatabaseReader& initParameterDatabaseReader ,
650 const shared_ptr<SimulationEngineInterface>& initSimulationEngineInterfacePtr ,
651 const ApplicationIdType& initApplicationId,

652 const NodeIdType& initNodeld ,

653 const unsigned short int initDefaultApplicationPortId)

654

655 Application(initSimulationEngineInterfacePtr , modelName) ,

656 nodeId(initNodeId) ,

657 destinationPortId(initDefaultApplicationPortld) ,

658 packetHandlerPtr() ,

659 floodingSenderSettings() ,

660 floodingSenderStats() ,

661 floodingReceiverStats() ,

662 countOfPacketReceived() ,

663 minDistanceBetweenNodesInMeters() ,

664 useVirtualPayload(false)

665 {

666 if (initParameterDatabaseReader.ParameterExists(

667 "flooding-auto-port-mode" , nodeId, initApplicationId)) {
668

669 if (linitParameterDatabaseReader.ReadBool(

670 "flooding-auto-port-mode" , nodeld, initApplicationId)) {
671

69




672 destinationPortId = initParameterDatabaseReader.ReadInt(
673 "flooding-destination-port" , nodeld, initApplicationId);
674 Y /7if//

675 Y 1if//

676

677 if (initParameterDatabaseReader.ParameterExists(

678 "flooding-use-virtual-payload” , nodeld, initApplicationId)) {

679

680 useVirtualPayload = initParameterDatabaseReader.ReadBool(

681 "flooding-use-virtual-payload" , nodeld, initApplicationId);
682 Y 1if//

683

684 finish_stats = 0;

685 start_stats = 0;

686

687 }//FloodingApplication//

688

689

690 inline

691 void FloodingApplication::CompleteInitialization()

692 {

693 packetHandlerPtr = shared_ptr<PacketHandler>(new PacketHandler(shared_from_this()));
694

695 assert(transportLayerPtr->udpPtr->PortIsAvailable(destinationPortId));
696

697 transportLayerPtr->udpPtr->0penSpecificUdpPort(

698 NetworkAddress: :anyAddress ,

699 destinationPortld,

700 packetHandlerPtr);

701

702 }//CompleteInitialization//

703

704

705 inline

706 void FloodingApplication::AddSenderSetting(

707 const ParameterDatabaseReader& theParameterDatabaseReader ,

70




708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

const ApplicationIdType& initApplicationId)

applicationId = initApplicationId;

const int packetPayloadSizeBytes =

theParameterDatabaseReader.ReadInt("flooding-payload-size-bytes" , nodeld, applicationId);

const TimeType packetInterval =

theParameterDatabaseReader.ReadTime("flooding-interval® , nodeIld, applicationId);

const TimeType floodingStartTime =

theParameterDatabaseReader.ReadTime("flooding-start-time" , nodeId, applicationId);

const TimeType floodingEndTime =

theParameterDatabaseReader.ReadTime("flooding-end-time" , nodeId, applicationId);

const int floodingPriority =

theParameterDatabaseReader.ReadInt("flooding-priority" , nodeId, applicationId);

const unsigned int maxHopCount =

theParameterDatabaseReader.ReadInt("flooding-max-hop-count" , nodeld , applicationId);

const TimeType minWaitingPeriod =

theParameterDatabaseReader.ReadTime("flooding-min-waiting-period" , nodeIld, applicationId);

const TimeType maxWaitingPeriod =

theParameterDatabaseReader.ReadTime("flooding-max-waiting-period" , nodeld, applicationId);

const unsigned int counterThreshold =

theParameterDatabaseReader.ReadInt("flooding-counter-threshold" , nodeld, applicationld);

const double distanceThresholdInMeters =

theParameterDatabaseReader.ReadDouble("flooding-distance-threshold-in-meters" , nodeld,

applicationId);
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742 int mypriority = 0;

743 unsigned int myRelayNodeId = 90;

744

745 if (packetPayloadSizeBytes < (int)sizeof(FloodingPayloadType)) {
746 cerr << "Error: Packet payload size ("

747 << packetPayloadSizeBytes << ") should be "

748 << sizeof(FloodingPayloadType) << " bytes or larger." << endl;
749 exit(1);

750 Y 1if//

751

752 if (packetInterval <= ZERO_TIME) {

753 cerr << "Error: Broadcast interval ("

754 << minWaitingPeriod << ") should be larger than "
755 << ZERO_TIME << "." << endl;

756 exit(1);

757 Y 1if//

758

759 if (floodingStartTime < ZERO_TIME) {

760 cerr << "Error: Start time ("

761 << floodingStartTime << ") should be "

762 << ZERO_TIME << " or larger." << endl;

763 exit(1);

764 Y/1if1/

765

766 if (floodingStartTime >= floodingEndTime) {

767 cerr << "Error: End time ("

768 << floodingEndTime << ") should be larger than start time ("
769 << floodingStartTime << ")." << endl;

770 exit(1);

771 Y 1if//

772

773 if (minWaitingPeriod < ZERO_TIME) {

774 cerr << "Error: Min waiting period ("

775 << minWaitingPeriod << ") should be "

776 << ZERO_TIME << " or larger." << endl;

777 exit(1);

72




778 Y 1if//

779

780 if (minWaitingPeriod > maxWaitingPeriod) {

781 cerr << "Error: Max waiting period ("

782 << maxWaitingPeriod << ") should be min waiting period ("
783 << minWaitingPeriod << ") or larger." << endl;

784 exit(1);

785 Y 1if//

786

787 if (distanceThresholdInMeters < @) {

788 cerr << "Error: Distance threshold ("

789 << distanceThresholdInMeters << ") should be © meters or larger." << endl;
790 exit(1);

791 Y 1if//

792

793 FloodingSenderSettingType floodingSenderSetting(

794 packetPayloadSizeBytes ,

795 packetInterval ,

796 floodingEndTime ,

797 floodingPriority ,

798 maxHopCount ,

799 minWaitingPeriod ,

800 maxWaitingPeriod ,

801 counterThreshold ,

802 distanceThresholdInMeters ,

803 mypriority ,

804 myRelayNodeId);

805

806 floodingSenderSettings.insert(make_pair(applicationId , floodingSenderSetting));
807

808 FloodingSenderStatType floodingSenderStat(

809 simulationEngineInterfacePtr ,

810 modelName ,

811 applicationId);

812

813 floodingSenderStats.insert(make_pair(applicationId , floodingSenderStat));

73




814

815

816

817

818

819

820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

840

841

842

843

844

845

846

847

848

849

const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();

TimeType startTime = floodingStartTime;

if (theParameterDatabaseReader.ParameterExists(

"flooding-start-time-max-jitter" , nodeld, applicationId)) {

const TimeType maxStartTimeJitter =
theParameterDatabaseReader.ReadTime(

"flooding-start-time-max-jitter" , nodeld, applicationId);

startTime += static_cast(TimeType>(
aRandomNumberGeneratorPtr->GenerateRandomDouble() * maxStartTimeJitter);

Y/ 1if//

if (currentTime > startTime) {
const size_t nextTransmissionTime =
size_t(ceil(double(currentTime - floodingStartTime) / packetInterval));
startTime += nextTransmissionTime x packetInterval;

Y/ 1if//

if (startTime < floodingEndTime) {

simulationEngineInterfacePtr->ScheduleEvent(
unique_ptr<SimulationEvent>(new FloodingStartEvent(shared_from_this() , applicationId)) ,

startTime);

Y/ 1if//

}//AddSenderSetting//

inline

void FloodingApplication::AddReceiverSetting(

const ApplicationIdType& senderApplicationId)

FloodingReceiverStatType floodingReceiverStat(
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850 simulationEngineInterfacePtr ,

851 modelName ,

852 senderApplicationId);

853

854 floodingReceiverStats.insert(

855 make_pair(senderApplicationId , floodingReceiverStat));

856

857 }//AddReceiverSetting//

858

859 //ENENGRRETA) --->

860 inline

861 void FloodingApplication::StatisticSetting(){

862 const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();
863 TimeType nextPacketTime = currentTime + MyNextEventTime % SECOND;
864 TimeType floodingEndTime = MyEndTime % SECOND;

865

866 EventRescheduleTicket* myEventTicketl = new EventRescheduleTicket();
867 shared_ptr<StatisticEvent> fseptril;

868

869 fseptrl.reset(new StatisticEvent(shared_from_this() , applicationId));
870

871 if (nextPacketTime <= floodingEndTime) {

872 simulationEngineInterfacePtr->ScheduleEvent(

873 fseptrl ,

874 nextPacketTime ,

875 xmyEventTicketl);

876 }

877 }

878

879 inline

880 void FloodingApplication::initStatistic(){

881

882 const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();
883 TimeType nextPacketTime = currentTime + MyNextEventTime % SECOND;
884 TimeType floodingEndTime = MyEndTime % SECOND;

885
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886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

/17288

double total_diff = 0;

double currentTime_output = (double)((double)currentTime/(double)SECOND);
double total_delay = 0;

double avg_delay = 0;

double total_errrate = 0;

double min_diff = 1000;

double max_diff = -1;
double min_delay = 1 % SECOND;

double max_delay = -1;

int temp = 0;
double diff_current = 0;

double delay_current = 0;

/ 1DHREGE
if(start_stats == 0){
start_stats++;
memset(diff_distribution , @ , sizeof(diff_distribution));
memset(delay_distribution , @ , sizeof(delay_distribution));
cout << "FREMFME , BIREREL , FIREVSE , BIREVS LR , IEAR , RSIRAER , RIRIGAER , ¥
YDEFE (ns) , BRAESE (ms) , B/JMERE(ns) , #IXEEIER , FHAOIER , ZEMILER , (MACB)BIEIV-0EK , I5-L-F, (PHY
[B)IV-hRAZIT4R , (PHY)IV-WXME , (PHY)IV-AZAEER , THRARLEEL , (I-)XERRE , (I3-)WEEES , (I7-)¥7 1

v7°Fv , BusyTime(ms) (Node1) , IdleTime(ms)(Nodel) , F+RJUEMAZEK" << endl;

/[ETELIER
vector<StatisticVector>::iterator statvecitr = statvec.begin();
while(statvecitr != statvec.end()){
//if(((xstatvecitr).generatetime > currentTime - (OBSERVING_TIME % SECOND)) && (currentTime
- (xstatvecitr).generatetime > (OBSERVING_START * SECOND))){
if(( currentTime - (xstatvecitr).generatetime < (OBSERVING_TIME * SECOND)) && (currentTime -
(*statvecitr).generatetime > (OBSERVING_START * SECOND))){
totalcounter = totalcounter + NODES;

totalgetcounter = totalgetcounter + (xstatvecitr).receivecount;
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917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

total_delay = total_delay + (*statvecitr).endtoenddelay;

diff_current = (double)((double)(*statvecitr).receivecount * 100.0f / (double)NODES );
temp = (int)(diff_current / 10);
diff_distribution[temp] = diff_distribution[temp] + 1;
/%
delay_current = (xstatvecitr).endtoenddelay;
temp = (int)((*statvecitr).endtoenddelay/MILLI_SECOND);
if(temp < 11){
delay_distribution[temp] = delay_distribution[temp] + 1;
}
else{

delay_distribution[10] = delay_distribution[10] + 1;

*/

/| BRARILERE

if(max_diff < diff_current){
max_diff = diff_current;

}

/ | RARILERER

if(min_diff > diff_current){

min_diff = diff_current;

/I BRRIERE
if(max_delay < (xstatvecitr).endtoenddelay_max){

max_delay = (*statvecitr).endtoenddelay_max;

/I RIRIEE
if(min_delay >(xstatvecitr).endtoenddelay_min){
min_delay = (sstatvecitr).endtoenddelay_min;

}

++statvecitr;
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953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

else if((currentTime - (xstatvecitr).generatetime) > (OBSERVING_TIME % SECOND)){

statvecitr = statvec.erase(statvecitr);

}

else{
++statvecitr;

}

/ JHLEER & BRI D TE

if(totalcounter != 0){
total_diff = double((double)totalgetcounter / (double)totalcounter % 100.0f);
if(totalgetcounter != 0){
avg_delay = double((double)total_delay / (double)totalgetcounter);

}

if(total_error_phy != @ &&total_success_phy != 0){
total_errrate = double((double)total_error_phy / ((double)total_error_phy +
(double)total_success_phy) * 100.0f);

}

//EH
if(min_diff == 1000){
cout << currentTime_output << ", "
<< generate_infos << ", "
<< totalgetcounter << ", "
<< totalcounter << ", "
<< "N/A" << ",
<< "N/A" << ",
<< "N/A" << ",
<< "N/A" << ",
<< "N/A"<< ",
<< "N/A"<< ",
<< total_send_mac<< ", "
<< RebroadCastTimes<< ", "

<< total_success_phy << ", "
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988

989

990

991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

<< CorruptedFrame << ", "

<< "N/A" << ",

<< FramesWithErros << ",
<< FramesTransmitted << ", "
<< FramesReceived << ", "

<< interfering_count << ", "
<< signalduring_count << ", "
<< weaksig_count << ", "

<< SignalCaptureTimes << ", "
<< total_busy_time_ms << ", "
<< total_idle_time_ms << ", "
<< "N/A" << ",

<<endl;

else{
cout << currentTime_output << ", "
<< generate_infos << ", "
<< totalgetcounter << ", "
<< totalcounter << ", "
<< total_diff << ", "
<< max_diff << ", "
<< min_diff << ", "
<< avg_delay << ", "
<< max_delay / MILLI_SECOND<< ", "
<< min_delay / NANO_SECOND<< ", "
<< total_send_mac<< ", "
<< RebroadCastTimes<< ", "
<< total_success_phy << ", "
<< CorruptedFrame << ", "

<< (double)CorruptedFrame / (double)(total_success_phy + CorruptedFrame) x 100.8f << ",

<< FramesWithErros << ", "
<< FramesTransmitted << ", "
<< FramesReceived << ", "

<< interfering_count << ", "
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1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

<< signalduring_count << ",

<< weaksig_count << ", "

<< SignalCaptureTimes << ", "

<< total_busy_time_ms << ",
<< total_idle_time_ms << ", "

<< (double)total_busy_time_ms / (double)(total_busy_time_ms + total_idle_time_ms) * 100.0f

<<endl;
}
VYN €%l
/*

if(max_diff != -1){

*/

for(int i =0 ; i < 11 ; i++){
if(i == 10){
cout << i << " - "< i+ 9<< "%, " << diff_distribution[i] << endl;

}

else{

cout << i << " - "<<i+9<< "%, " < diff_distribution[i] << cout.flush();

/xRAE

<<
<<
<<
<<
<<
<<
<<
<<

*/

total_errrate << ", "
total_error_phy << ", "
cancel_on_mac << ", "
total_busy_time<< ", "
total_idle_time<< ", "
interfering_count<< ", "
weaksig_count<< ", "

signalduring_count

/ 1¥IEME
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1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

totalcounter = 0;

totalgetcounter = 0;

//HPHREETIIARZE 2K

int rebroadcast_totalcount = 0;

//PHREEI AR AR

if(currentTime_output == 120 && finish_stats == 0){

cout << endl;

[ HEEED IR

for(int i =0 ; i < 11 ; i++){
if(i == 0){
cout << "fLENE , @ - 9% ,";
}
else if( i == 10 ){

cout << "100%" << endl;

}
else{
cout << 1 %10 << " - "<<i*x10+9<"%
}
}
/ HEBERDERR

for(int 1 = 0 ; i < 11 ; i++){
if(i == 0){
cout << ", " << diff_distribution[i] << ", ";
}
else if( i == 10 ){

cout << diff_distribution[i] << endl;

}
else{

cout << diff_distribution[i] << ", ";
}
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1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

cout << endl;

/BRI DMERR

[ IEBER D TROR

for(int i =0 ; i < 11 ; i++){
if(i == 0){
cout << "EFERFRE , o - 99ms , "
}

else if( i == 10 ){

cout << "l@eems - " << endl;
}
else{
cout << 1 %100 << " - " << 1 % 100 + 99 << "ms ,";
}
}
[ HEEED IR

for(int i =0 ; i < 11 ; i++){
if(i == 0){
cout << ", " << delay_distribution[i] << ", ";
}
else if( i == 10 ){

cout << delay_distribution[i] << endl;

}
else{

cout << delay_distribution[i] << ", ";
}

cout << endl;

vector<StatisticVector>::iterator rebroadcast_countitr = rebroadcast_count.begin();
while(rebroadcast_countitr != rebroadcast_count.end()){
cout << "[APPID:SEQNUM = "<< (xrebroadcast_countitr).applicationid << ":" <<
(*rebroadcast_countitr).sequencenumber << "] ReceiveCount = " << (*rebroadcast_countitr).receivecount << endl;
rebroadcast_totalcount += (*rebroadcast_countitr).receivecount;

++rebroadcast_countitr;
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1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162

1163

1164

}
cout << "TOTAL rebroadcast_times = " << rebroadcast_totalcount << endl;

finish_stats++;

EventRescheduleTicket* myEventTicketl = new EventRescheduleTicket();

shared_ptr<initStatisticEvent> fseptri;

fseptrl.reset(new initStatisticEvent(shared_from_this() , applicationId));

if (nextPacketTime <= floodingEndTime) {
simulationEngineInterfacePtr->ScheduleEvent(
fseptrl ,
nextPacketTime ,

xmyEventTicketl);

//statistic()(d 1/ — R ENENRITITS
/B IEROEHE statistic()ITEES
/IEATEE = — R

//statvec [FRADIEIRERIF

inline

void FloodingApplication::Statistic(ApplicationIdType applicationId)

ObjectMobilityPosition nodePosition;

nodeMobilityModelPtr->GetPositionForTime(

simulationEngineInterfacePtr->CurrentTime() , nodePosition);

const double nodePositionX = nodePosition.X_PositionMeters();

const double nodePositionY = nodePosition.Y_PositionMeters();

const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();

vector<StatisticVector>::iterator statvecit = statvec.begin();
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1165

1166 TimeType nextPacketTime = currentTime + MyNextEventTime % SECOND;
1167 TimeType floodingEndTime = MyEndTime % SECOND;

1168

1169 EventRescheduleTicket* myEventTicketl = new EventRescheduleTicket();
1170 shared_ptr<StatisticEvent> fseptri;

1171

1172 fseptrl.reset(new StatisticEvent(shared_from_this() , applicationId));
1173

1174 if (nextPacketTime <= floodingEndTime) {

1175 simulationEngineInterfacePtr->ScheduleEvent(

1176 fseptrl,

1177 nextPacketTime ,

1178 xmyEventTicketl);

1179 }

1180

1181 [IATFOT—2 3>y TRk

1182 vector<NodePositionVector>::iterator posvecitr = posvec.begin();
1183

1184 int exist_check = 0;

1185

1186 while(posvecitr != posvec.end()){

1187

1188 if((*posvecitr).nodeid == nodeId){

1189 exist_check = 1;

1190 (*posvecitr).nodepositionx = nodePositionX;

1191 (*posvecitr).nodepositiony = nodePositionyY;

1192 break;

1193 }

1194 ++posvecitr;

1195 }

1196

1197 if(exist_check == 0){

1198 posvec.push_back (NodePositionVector(nodePositionX , nodePositionY , nodeId));
1199 }

1200 }
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1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

//<---%estHA

inline

void FloodingApplication::Broadcast(const ApplicationIdType& applicationId)

typedef map<ApplicationIdType , FloodingSenderSettingType>::iterator IterType;

IterType iter = floodingSenderSettings.find(applicationId);

assert(iter != floodingSenderSettings.end());
assert((xiter).second.sequenceNumber < UINT_MAX);

(siter).second.sequenceNumber++;

ObjectMobilityPosition nodePosition;
nodeMobilityModelPtr->GetPositionForTime(

simulationEngineInterfacePtr->CurrentTime() , nodePosition);

const int packetPayloadSizeBytes = (*iter).second.packetPayloadSizeBytes;

const TimeType packetInterval = (xiter).second.packetInterval;

const TimeType floodingEndTime = (siter).second.floodingEndTime;

int sequenceNumber = (xiter).second.sequenceNumber;

const PacketPriorityType floodingPriority = (xiter).second.floodingPriority;

const unsigned int maxHopCount = (*iter).second.maxHopCount;

const TimeType minWaitingPeriod = (*iter).second.minWaitingPeriod;

const TimeType maxWaitingPeriod = (*iter).second.maxWaitingPeriod;

const unsigned int counterThreshold = (xiter).second.counterThreshold;

const double distanceThresholdInMeters = (*iter).second.distanceThresholdInMeters;
const int mypriority = 0;

unsigned int myRelayNodeId = 0;

double nodePositionX = nodePosition.X_PositionMeters();

double nodePositionY = nodePosition.Y_PositionMeters();

const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();

//const TimeType nextPacketTime = currentTime + packetInterval + (nodeId * 100000000);

//const TimeType nextPacketTime = currentTime + packetInterval + (nodeId * MILLI_SECOND);

//const TimeType nextPacketTime = currentTime + (packetInterval / NODES) * nodeld;

int randnum = aRandomNumberGeneratorPtr->GenerateRandomInt( @ , 100000);
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1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

1271

const TimeType nextPacketTime = currentTime + (double)((double)packetInterval * (double)randnum /

(double)50000);

/%
TimeType nextPacketTime = 0;
if(sequenceNumber == 1){
nextPacketTime = currentTime + (double)((double)packetInterval / (double)NODES);
}
else{

nextPacketTime = currentTime + packetInterval;

*/

FloodingPayloadType floodingPayload(
applicationid,
nodeld ,
sequenceNumber ,
currentTime ,
nodePositionX ,
nodePositionYy ,
nodePositionX ,
nodePositionYy ,
floodingPriority ,
maxHopCount ,
minWaitingPeriod ,
maxWaitingPeriod ,
counterThreshold ,
distanceThresholdInMeters ,
mypriority ,

myRelayNodeId);

floodingPayload.mypriority = 0;

floodingPayload.myRelayNodeId = nodeld;
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1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1416

1417

1418

1419

1420

unique_ptr<Packet> packetPtr =
Packet: :CreatePacket(
xsimulationEngineInterfacePtr ,
floodingPayload ,
packetPayloadSizeBytes ,

useVirtualPayload);

OutputTraceAndStatsForBroadcast(
applicationld,
sequenceNumber ,
packetPtr->GetPacketId() ,

packetPtr->LengthBytes());

transportLayerPtr->udpPtr->SendPacket(

packetPtr , @, NetworkAddress::broadcastAddress , destinationPortId, floodingPriority);

/BT — 1A

statvec.push_back(StatisticVector(applicationId , @ , nodeld , sequenceNumber , © , 0 , 0 , @
® , O , nodePositionX , nodePositionY , currentTime , @ , 1 x SECOND , © , @ , 1));

rebroadcast_count.push_back(StatisticVector(applicationId , @ , nodeId , sequenceNumber , @ , @

@, 0, 0 , 0, nodePositionX , nodePositionY , currentTime , @ , @ , @ , @ , 1));

generate_infos++;

if (nextPacketTime < floodingEndTime) {
simulationEngineInterfacePtr->ScheduleEvent(
unique_ptr<SimulationEvent>(new FloodingStartEvent(shared_from_this() , applicationId)) ,
nextPacketTime);
Y/ 1if//

}//Broadcast//

int FloodingApplication::AppPrioritySolver(unsigned int sourcenodeid , unsigned int mynodeid){
int distcheck = 0;
int directioncheck = @;
int prioritynum = @;

double sourcex = 0;
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1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

double sourcey = 0;
double mydistance = 0;

double otherdistance = 0;

vector<NodePositionVector>::iterator posvecitr_new = posvec.begin();
vector<NodePositionVector>::iterator posvecitr = posvec.begin();

vector<NodePositionVector>::iterator posvecitr2 = posvec.begin();

while(posvecitr_new != posvec.end()){
if((*posvecitr_new).nodeid == sourcenodeid){
sourcex = (xposvecitr_new).nodepositionx;
sourcey = (*posvecitr_new).nodepositiony;
break;
}
++posvecitr_new;
}
//sart(((xposvecitr).nodepositionx - sourcex) % ((xposvecitr).nodepositionx - sourcex) +

((xposvecitr).nodepositiony - sourcey) x ((xposvecitr).nodepositiony - sourcey));

while(posvecitr != posvec.end()){
if((*posvecitr).nodeid == mynodeid){
mydistance = sqrt(((xposvecitr).nodepositionx - sourcex) x ((*posvecitr).nodepositionx -
sourcex) + ((xposvecitr).nodepositiony - sourcey) * ((xposvecitr).nodepositiony - sourcey));
break;
}

++posvecitr;

if(abs((xposvecitr).nodepositionx - sourcex) > ROAD_WIDTH && abs((xposvecitr).nodepositiony -
sourcey > ROAD_WIDTH)){

return MAX_PRIORITY;

//cout << "[APPLayer]PrioritySolver MyDistance = " << mydistance << " :: NodeId = " << nodeld <<

endl;
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1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

while(posvecitr2 != posvec.end()){

otherdistance = sqrt(((*posvecitr2).nodepositionx - sourcex) * ((xposvecitr2).nodepositionx

- sourcex) + ((*posvecitr2).nodepositiony - sourcey) x ((*posvecitr2).nodepositiony - sourcey));

if(otherdistance < MAX_RANGE){
if(otherdistance > mydistance){

if(abs((xposvecitr2).nodepositionx - sourcex) < ROAD_WIDTH ||

abs((*posvecitr2).nodepositiony - sourcey < ROAD_WIDTH)){

if(abs((xposvecitr2).nodepositionx - sourcex) > ROAD_WIDTH &&

abs((*posvecitr2).nodepositiony - sourcey > ROAD_WIDTH)){

inline

}
else{
prioritynum++;
}
}
}
else if(otherdistance == mydistance & (*posvecitr2).nodeid > mynodeid){
prioritynum++;
}
}
++posvecitr2;

if(prioritynum > MAX_PRIORITY){
//cout << "return priority = " << MAX_PRIORITY << endl;
return MAX_PRIORITY;

}

//cout << "return priority = " << prioritynum << endl;

return prioritynum;

int FloodingApplication::AppPrioritySolver_InterSection(unsigned int sourcenodeid , unsigned int

mynodeid){

int distcheck = 0;

int directioncheck = 9;

89




1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1545

1546

1547

1548

int prioritynum = @;
double sourcex = 0;
double sourcey = 0;
double mydistance = 0;

double otherdistance = 0;

vector<NodePositionVector>::iterator posvecitr_new = posvec.begin();

vector<NodePositionVector>::iterator posvecitr = posvec.begin();

while(posvecitr_new != posvec.end()){
if((*posvecitr_new).nodeid == sourcenodeid){
sourcex = (xposvecitr_new).nodepositionx;
sourcey = (*posvecitr_new).nodepositiony;
break;
}
++posvecitr_new;

}

//sart(((xposvecitr).nodepositionx - sourcex) % ((xposvecitr).nodepositionx - sourcex) +

((xposvecitr).nodepositiony - sourcey) x ((xposvecitr).nodepositiony - sourcey));

while(posvecitr != posvec.end()){
if((*posvecitr).nodeid == mynodeid){
if(abs((xposvecitr).nodepositionx - sourcex) > ROAD_WIDTH &&

abs((*posvecitr).nodepositiony - sourcey > ROAD_WIDTH)){

return 1;
}

}
++posvecitr;

}

return 0;

}
inline

void FloodingApplication::Rebroadcast(

FloodingPayloadType& floodingPayload ,
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1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

const unsigned int packetPayloadSizeBytes)

const PacketPriorityType floodingPriority = floodingPayload.floodingPriority;

ObjectMobilityPosition nodePosition;
nodeMobilityModelPtr->GetPositionForTime(

simulationEngineInterfacePtr->CurrentTime() , nodePosition);

//int temp = @;
//temp = PrioritySolver(nodeld , floodingPayload.nodePositionX , floodingPayload.nodePositionY);

//floodingPayload.mypriority = temp;

floodingPayload.nodePositionX = nodePosition.X_PositionMeters();

floodingPayload.nodePositionY = nodePosition.Y_PositionMeters();

vector<StatisticVector>::iterator rebroadcast_countitr = rebroadcast_count.begin();
while(rebroadcast_countitr != rebroadcast_count.end()){

if((#rebroadcast_countitr).sourcenodeid == floodingPayload.id.sourceNodeId &&

(*rebroadcast_countitr).sequencenumber == floodingPayload.id.sequenceNumber){

(*rebroadcast_countitr).receivecount++;

break;
}
++rebroadcast_countitr;
}
RebroadCastTimes++;

unique_ptr<Packet> packetPtr =
Packet::CreatePacket(
xsimulationEngineInterfacePtr ,
floodingPayload ,
packetPayloadSizeBytes ,

useVirtualPayload);

OutputTraceAndStatsForRebroadcast(

string(floodingPayload.id.applicationIdChar) ,

91




1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

floodingPayload.id.sequenceNumber ,
packetPtr->GetPacketId() ,

packetPtr->LengthBytes());

transportLayerPtr->udpPtr->SendPacket(

packetPtr , @, NetworkAddress::broadcastAddress , destinationPortId, floodingPriority);

}//Rebroadcast//

inline

int FloodingApplication::PrioritySolver(int nodeid , double sourcex , double sourcey)

int distcheck = 9;

int directioncheck = 0;
int prioritynum = 0;
double mydistance = 0;

double otherdistance = 0;

vector<NodePositionVectors::iterator posvecitr = posvec.begin();

vector<NodePositionVectors::iterator posvecitr2 = posvec.begin();

while(posvecitr != posvec.end()){
if((xposvecitr).nodeid == nodeId){
mydistance = CalculateDistanceBetweenPointsInMeters( (*posvecitr).nodepositionx ,
(*#posvecitr).nodepositiony , sourcex , sourcey);
break;
}

++posvecitr;

while(posvecitr2 != posvec.end()){
otherdistance = CalculateDistanceBetweenPointsInMeters((*posvecitr2).nodepositionx ,

(*#posvecitr2).nodepositiony , sourcex , sourcey);
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1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1811

1812

1813

1814

if(otherdistance < MAX_RANGE){

if(otherdistance > mydistance){

//cout << "X - SourceX = " << (xposvecitr2).nodepositionx - sourcex << "Y - SourceY

= " << (#posvecitr2).nodepositiony - sourcey << endl;

if(abs((xposvecitr2).nodepositionx - sourcex) < ROAD_WIDTH ||

abs((*posvecitr2).nodepositiony - sourcey < ROAD_WIDTH)){

//cout << "Node X = " <<(xposvecitr2).nodepositionx << "Source X = " << sourcex
<< "Node Y = " << (*posvecitr2).nodepositiony << "Source Y = " << sourcey << endl;
prioritynum++;

}
else if(otherdistance == mydistance & (*posvecitr2).nodeid > nodeId){
if(abs((xposvecitr2).nodepositionx - sourcex) < ROAD_WIDTH ||
abs((*posvecitr2).nodepositiony - sourcey < ROAD_WIDTH)){

prioritynum++;

}

++posvecitr2;

if(prioritynum > MAX_PRIORITY){
//cout << "return priority = " << MAX_PRIORITY << endl;
return MAX_PRIORITY;

}

//cout << "return priority = " << prioritynum << endl;

return prioritynum;

inline
void FloodingApplication::ScheduleRebroadcastEvent(

const FloodingPayloadType& floodingPayload ,
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1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

const unsigned int packetPayloadSizeBytes)

const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();
const TimeType minWaitingPeriod = floodingPayload.minWaitingPeriod;

const TimeType maxWaitingPeriod = floodingPayload.maxWaitingPeriod;

TimeType nextPacketTime = currentTime + minWaitingPeriod;

int mypriority = 0;

//HEBFER=0N

//cout << "[beforel]lnextPacketTime = " << nextPacketTime << endl;

/%

nextPacketTime += static_cast<TimeType>(
aRandomNumberGeneratorPtr->GenerateRandomDouble() = (maxWaitingPeriod - minWaitingPeriod));
*/
/%

//cout << "[afterl]nextPacketTime = " << nextPacketTime << endl;

//LEERTEE 2=0N
/x

mypriority = PrioritySolver2(nodeId , floodingPayload.nodePositionX ,

floodingPayload.nodePositionY);

nextPacketTime += static_cast<TimeType>(((double)maxWaitingPeriod - (double)minWaitingPeriod) /

(double)SPLIT_NUM * (double)mypriority);

*/
/*

[ HREFE=0N

//nextPacketTime += minWaitingPeriod;

/ MBEEIRTERE
1 HREFE=0N

//mypriority = PrioritySolver(nodeId , floodingPayload.nodePositionX ,

floodingPayload.nodePositionY);
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1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

//cout << "[before2]nextPacketTime = " << nextPacketTime << endl;

//cout << "maxWaitingPeriod - minWaitingPeriod = << maxWaitingPeriod - minWaitingPeriod << endl;
//cout << "((double)maxWaitingPeriod - (double)minWaitingPeriod) / (double)MAX_PRIORITY = " <<

((double)maxWaitingPeriod - (double)minWaitingPeriod) / (double)MAX_PRIORITY << endl;

//nextPacketTime += static_cast<TimeType>(((double)maxWaitingPeriod - (double)minWaitingPeriod) /

(double)MAX_PRIORITY * (double)mypriority);

//cout << "[after2]nextPacketTime = " << nextPacketTime << endl;

simulationEngineInterfacePtr->ScheduleEvent(
unique_ptr<SimulationEvent>(
new FloodingRebroadcastEvent(
shared_from_this() ,
floodingPayload ,
packetPayloadSizeBytes)) ,

nextPacketTime);

}//ScheduleRebroadcastEvent//

*/

inline

void FloodingApplication::ReceivePacket(unique_ptr<Packet>& packetPtr)

FloodingPayloadType floodingPayload =

packetPtr->GetAndReinterpretPayloadData<FloodingPayloadType>();

assert(floodingPayload.maxHopCount != 0);

floodingPayload.maxHopCount--;

IncrementCountOfPacketReceived(floodingPayload.id);

UpdateMinDistanceBetweenNodesInMeters(floodingPayload);
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1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

const TimeType delay =

simulationEngineInterfacePtr->CurrentTime() - floodingPayload.broadcastTime;

//E)ZEE

const TimeType currentTime = simulationEngineInterfacePtr->CurrentTime();

ObjectMobilityPosition nodePosition;

nodeMobilityModelPtr->GetPositionForTime(

simulationEngineInterfacePtr->CurrentTime() , nodePosition);

double distanceInMeters = CalculateDistanceBetweenPointsInMeters(nodePosition.X_PositionMeters()

nodePosition.Y_PositionMeters() , floodingPayload. sourceNodePositionX ,

floodingPayload.sourceNodePositionY);

/JRETERSY (3 MAC B (CFEHE

//cout << "[APPLayer JReceivePacket Completed :: NODEID = " << nodeld << endl;

if (IsPacketReceived(floodingPayload)) {

OutputTraceAndStatsForReceivePacket(
string(floodingPayload.id.applicationIdChar) ,
floodingPayload.id.sequenceNumber ,
packetPtr->GetPacketId() ,
packetPtr->LengthBytes() ,

delay);

//cout << "[APPLayer]ScheduleRebroadcastEvent :: NODEID = " << nodeId << endl;
ScheduleRebroadcastEvent(floodingPayload , packetPtr->LengthBytes());

}

else {

OutputTraceAndStatsForDiscardPacket(
string(floodingPayload.id.applicationIdChar) ,
floodingPayload.id.sequenceNumber ,
packetPtr->GetPacketId() ,
packetPtr->LengthBytes() ,

delay);
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1916 Y 1if//
1917
1918 DeleteDummyUniquePtrIfItIsDummy(packetPtr);
1919 packetPtr = nullptr;
1920
1921 }//ReceivePacket//
Dot11_mac.h
2335
2336 | inline
2337 | void DotllMac::StartPacketSendProcessForAnAccessCategory(
2338 const unsigned int accessCategoryIndex ,
2339 const bool forceBackoff)
2340 | {
2341 /1S BNZES
2342 double nodePositionX = 0;
2343 double nodePositionY = 0;
2344 int mypriority = 0;
2345 unsigned int sourcenodeid = 9;
2346 unsigned int sequencenumber = 0;
2347
2348
2349 EdcaAccessCategoryInfo& accessCategoryInfo = accessCategories[accessCategoryIndex];
2350
2351 accessCategoryInfo.tryingToJumpOnMediumWithoutABackoff = false;
2352
2353 if ((accessCategoryInfo.currentPacketPtr == nullptr) &&
2354 (accessCategoryInfo.currentAggregateFramePtr == nullptr)) {
2355
2356 accessCategoryInfo.hasPacketToSend =
2357 ThereAreQueuedPacketsForAccessCategory(accessCategoryIndex);
2358
2359 Y/ /if//
2360
2361 if ((!forceBackoff) && (!accessCategoryInfo.hasPacketToSend)) {
2362 accessCategoryInfo.currentNonExtendedBackoffDuration = INFINITE_TIME;
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2363

2364

2365

2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

2386

2387

2388

2389

2390

2391

2392

2393

return;

Y 1if//

/[ EERDEUS C A& & 254
GetPacketPtr(accessCategoryIndex);
if(accessCategoryInfo.currentPacketPtr != nullptr){

unsigned char protocolNum;

ScenSim: :IpHeaderOverlayModel
ipHeader(accessCategoryInfo.currentPacketPtr->GetRawPayloadData() ,

accessCategoryInfo.currentPacketPtr->LengthBytes());

unsigned int ipHeaderlLength;

ipHeader.GetHeaderTotalLengthAndNextHeaderProtocolCode(ipHeaderLength , protocolNum);

ipHeader.StopOverlayingHeader();

ScenSim: :UdpHeaderType udpHeader =

accessCategoryInfo.currentPacketPtr->GetAndReinterpretPayloadData<ScenSim: :UdpHeaderType>();

ScenSim: :FloodingApplication::FloodingPayloadType floodingPayload =

accessCategoryInfo.currentPacketPtr->GetAndReinterpretPayloadData<ScenSim: :FloodingApplication::

FloodingPayloadType>((sizeof(ScenSim::UdpHeaderType)) + ipHeaderLength);

nodePositionX = floodingPayload.nodePositionX;
nodePositionY = floodingPayload.nodePositionY;
//ACK DTZSDIC MAC FET priority ZEET D
//mypriority = floodingPayload.mypriority;
sourcenodeid = floodingPayload.id.sourceNodeld;

sequencenumber = floodingPayload.id.sequenceNumber;

//APP ETETE LTz myPriority AT D

mypriority = floodingPayload.mypriority;
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2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

2421

2422

2423

2424

2425

2426

2427

//mypriority = MacPrioritySolver(floodingPayload.myRelayNodeId , nodeld);
//cout << "[MACLayer]Read Payload :: Source + SegNum = " << sourcenodeid << " + " <<
sequencenumber << " :: NodeId = " << nodeld << endl;

ReturnPacketPtr(accessCategoryIndex);

}

switch (macState) {

case BusyMediumState:

case CtsOrAckTransmissionState:

case WaitingForNavExpirationState:

case WaitingForCtsState:

case WaitingForAckState:

case ChangingChannelsState:

{
[ ARZEFE=0N
accessCategoryInfo.currentNumOfBackoffSlots = mypriority;
accessCategoryInfo.currentNonExtendedBackoffDuration =

CalculateNonExtendedBackoffDuration(accessCategoryInfo);
break;
/*|BER
accessCategoryInfo.currentNumOfBackoffSlots =
aRandomNumberGenerator.GenerateRandomInt(o ,

accessCategoryInfo.currentContentionWindowSlots);

accessCategoryInfo.currentNonExtendedBackoffDuration =

CalculateNonExtendedBackoffDuration(accessCategoryInfo);

break;

*/
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2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

case IdleState:
case WaitingForIfsAndBackoffState:
{
//cout << "[MACLayer-DEBUG] CALL STARTPACKETSENDPROCESS 1 :: NodeId = " << nodeld << endl;

if (disabledToJumpOnMediumWithoutBackoff) {

//cout << "[MACLayer-DEBUG] CALL STARTPACKETSENDPROCESS 2 :: NodeId = " << nodeId << endl;

/1RRFE

accessCategoryInfo.currentNumOfBackoffSlots = mypriority;

/%
accessCategoryInfo.currentNumOfBackoffSlots =
aRandomNumberGenerator.GenerateRandomInt(o ,
accessCategoryInfo.currentContentionWindowSlots);
// Note: Add complete IFS even if channel is completely idle.

*/

accessCategoryInfo.currentNonExtendedBackoffDuration =

CalculateNonExtendedBackoffDuration(accessCategoryInfo);

accessCategoryInfo.tryingToJumpOnMediumWithoutABackoff = false;

}

else {
//cout << "[MACLayer-DEBUG] CALL STARTPACKETSENDPROCESS 3 :: NodeId = " << nodeId << endl;
accessCategoryInfo.currentNumOfBackoffSlots = 0;
accessCategoryInfo.currentNonExtendedBackoffDuration =

CalculateNonExtendedDurationForJumpingOnMediumithNoBackoff(accessCategoryInfo);

accessCategoryInfo.tryingToJumpOnMediumWithoutABackoff = true;

}

(*this).StartBackoffForCategory(accessCategoryIndex);

break;
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2463

2464 }

2465 default:

2466 assert(false); abort(); break;
2467 }//switch//

2468

2469 | }//StartPacketSendProcessForAnAccessCategory//
2470
6180 | inline

6181 | void DotllMac::ReceiveFrameFromPhy (

6182 const Packet& aFrame ,

6183 const TransmissionParametersType& receivedFrameTxParameters)
6184 | {

6185 using std::max;

6186

6187 (sthis).lastFrameReceivedWasCorrupt = false;

6188

const CommonFrameHeaderType& header =
6189
aFrame.GetAndReinterpretPayloadData<CommonFrameHeaderType>();

6190
6191 if (FrameIsForThisNode(aFrame)) {
6192
6193 OutputTraceAndStatsForFrameReceive(aFrame);
6194
6195 switch (header.frameControlField.frameTypeAndSubtype) {
6196 case RTS_FRAME_TYPE_CODE: {
const RequestToSendFrameType& rtsFrame =
6197

aFrame.GetAndReinterpretPayloadData<RequestToSendFrameType>();

6198
6199 (*this).ProcessRequestToSendFrame(rtsFrame , receivedFrameTxParameters);
6200
6201 break;
6202 }
6203 case CTS_FRAME_TYPE_CODE: {
const ClearToSendFrameType& ctsFrame =
6204

aFrame.GetAndReinterpretPayloadData<ClearToSendFrameType>();

101




6205

6206

6207

6208

6209

6210

6211

6212

6213

6214

6215

6216

6217

6218

6219

6220

6221

6222

6223

6224

6225

6226

6227

6228

6229

6230

6231

6232

6233

6234

6235

6236

(*this).ProcessClearToSendFrame(ctsFrame);

break;

}
case NULL_FRAME_TYPE_CODE:

(*this).ProcessNullFrame(aFrame , receivedFrameTxParameters);

break;

case QOS_DATA_FRAME_TYPE_CODE: {
/1T TL—ARZZIEL<D
//EB)END

unsigned char protocolNum;

ScenSim: : IpHeaderOverlayModel ipHeader(aFrame.GetRawPayloadData() ,

aFrame.LengthBytes());

unsigned int ipHeaderlLength;

ipHeader.GetHeaderTotalLengthAndNextHeaderProtocolCode(ipHeaderLength , protocolNum);

ScenSim: :FloodingApplication::FloodingPayloadType floodingPayload =

aFrame.GetAndReinterpretPayloadData<ScenSim: :FloodingApplication: :FloodingPayloadType> ((sizeof(S

cenSim: :UdpHeaderType)) + ipHeaderLength + sizeof(QosDataFrameHeaderType));

//cout << "[MACLayer JReceiveFrame :: Source + Seq = " << floodingPayload.id.sourceNodeId
<< " + " << floodingPayload.id.sequenceNumber << " :: NODEID = "<< nodeld << endl;

IncrementCountOfPacketReceived(floodingPayload.id);

int check = 0; //EBHEFIT VY

double delay_current = 0;

int temp = 0;

if(IsPacketFirstlyReceived(floodingPayload.id)){
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6237 vector<StatisticVector>::iterator statvecitr = statvec.begin();
6238 while(statvecitr != statvec.end()){
if((#statvecitr).sourcenodeid == floodingPayload.id.sourceNodeId &&
023 (#statvecitr).sequencenumber == floodingPayload.id.sequenceNumber){
6240 (*statvecitr).receivecount++;
6241 [/ delay EBRKEHBN
if((#statvecitr).endtoenddelay_min >
6242
(simEngineInterfacePtr->CurrentTime() - (*statvecitr).generatetime)){
(*statvecitr).endtoenddelay_min =
6243
(simEngineInterfacePtr->CurrentTime() - (xstatvecitr).generatetime);
6244 }
if((xstatvecitr).endtoenddelay_max <
6245
(simEngineInterfacePtr->CurrentTime() - (xstatvecitr).generatetime)){
(*statvecitr).endtoenddelay_max =
6246
(simEngineInterfacePtr->CurrentTime() - (xstatvecitr).generatetime);
6247 }
6248
(xstatvecitr).endtoenddelay = (xstatvecitr).endtoenddelay +
024 ((simEngineInterfacePtr->CurrentTime() - (xstatvecitr).generatetime) / MILLI_SECOND);
6250
delay_current = simEngineInterfacePtr->CurrentTime() -
6251
(*statvecitr).generatetime;
6252 temp = (int)( delay_current / ( 100 * MILLI_SECOND));
6253 if(temp < 11){
6254 delay_distribution[temp] = delay_distribution[temp] + 1;
6255 }
6256 else{
6257 delay_distribution[10] = delay_distribution[10] + 1;
6258 }
6259 break;
6260 }
6261 ++statvecitr;
6262 }
6263 }
6264
6265 /1%EtA
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6266

6267

6268

6269

6270

6271

6272

6273

6274

6275

6276

6277

6278

6279

6280

6281

6282

6283

6284

6285

6286

6287

6288

6289

6290

6291

6292

6293

6294

6295

6296

6297

6298

6299

6300

total_success_phy++;

(*this).ProcessDataFrame(aFrame , receivedFrameTxParameters);

break;

}
case ACK_FRAME_TYPE_CODE: {
const AcknowledgementAkaAckFrameType& ackFrame =

aFrame.GetAndReinterpretPayloadData<AcknowledgementAkaAckFrameType>();

(*this).ProcessAcknowledgementFrame(ackFrame);

break;

}

case BLOCK_ACK_REQUEST_FRAME_TYPE_CODE: {

const BlockAcknowledgementRequestFrameType& blockAckRequestFrame =

aFrame.GetAndReinterpretPayloadData<BlockAcknowledgementRequestFrameType>();

(*this).ProcessBlockAckRequestFrame(blockAckRequestFrame ,

receivedFrameTxParameters);

break;

}

case BLOCK_ACK_FRAME_TYPE_CODE: {

const BlockAcknowledgementFrameType& blockAckFrame =

aFrame.GetAndReinterpretPayloadData<BlockAcknowledgementFrameType>();

(*this).ProcessBlockAckFrame(blockAckFrame);

break;

}
case POWER_SAVE_POLL_FRAME_TYPE_CODE: {
const PowerSavePollFrameType& psPollFrame =

aFrame.GetAndReinterpretPayloadData<PowerSavePollFrameType>();
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6301

6302

6303

6304

6305

6306

6307

6308

6309

6310

6311

6312

6313

6314

6315

6316

6317

6318

6319

6320

6321

6322

6323

6324

6325

6326

6327

6328

6329

6330

6331

6332

6333

6334

6335

6336

(*this).ProcessPowerSavePollFrame(psPollFrame , receivedFrameTxParameters);

break;
}
default:
if (IsAManagementFrameTypeCode(header.frameControlField.frameTypeAndSubtype)) {
(*this).ProcessManagementFrame(aFrame , receivedFrameTxParameters);
} else {

assert(false); abort();

break;

}//switch//

}

else {

// Not for this node.

// Set Virtual(Software) Carrier Sense aka NAV.

TimeType endOfDurationTime;

if (header.frameControlField.frameTypeAndSubtype != POWER_SAVE_POLL_FRAME_TYPE_CODE) {
endOfDurationTime =
simEngineInterfacePtr->CurrentTime() + (header.duration * MICRO_SECOND);
}
else {
// Duration field is not a duration but an Assocation ID.
endOfDurationTime =
simEngineInterfacePtr->CurrentTime() +
CalculateNavDurationForAckedDataFrame(receivedFrameTxParameters);

Y if//

mediumReservedUntilTimeAkaNAV = max(mediumReservedUntilTimeAkaNAV , endOfDurationTime);
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6337

6338

6339

6340

6341

6342

6343

6344

6345

6346

6347

6348

6349

bool wasInWaitingForCtsOrAckState =

((macState == WaitingForCtsState) || (macState == WaitingForAckState));

macState = BusyMediumState;

if (wasInWaitingForCtsOrAckState) {

// Received a packet but wasn't the desired ACK or CTS for this node ,

(*this).NeverReceivedClearToSendOrAcknowledgementAction();

Y 1ifl/
Y/1if//

}//ReceiveFrameFromPhy//

Scensim_application.cpp

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

int totalgetcounter = 0;

int totalcounter = 0;

int total_error_phy = 0;

int total_success_phy = 0;

int error_noise_phy = 0;

int error_duringtransmission_phy = 0;
int error_tooweak_phy = 0;

int error_signalscaptured_phy = 0;
int total_send_mac = 0;

double total_busy_time_ms = 0;

double total_idle_time_ms

n
(]
.

int cancel_on_mac = 0;

int interfering_count = 0;
int weaksig_count = 9;
int signalduring_count = 0;

int CorruptedFrame = 0;
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42 | int diff_distribution[11] = { @ };

43 | int delay_distribution[11] = { @ };

44 | int generate_infos = 0;

45 | int RebroadCastTimes = 0;

46

47 | int SignalCaptureTimes = 0;

48 | int FramesWithErros = 0;

49 | int FramesTransmitted = 0;

50 | int FramesReceived = 0;

51

52 | int Intersection_Priority = 1;

53

54 | vector<StatisticVector> statvec;

55 | vector<StatisticVector> rebroadcast_count;

56 | vector<NodePositionVector> posvec;

57

58
1051 | //-=====mm e e eeeeeeeeeemee e e
1052

1053 | void ApplicationMaker::ReadFloodingFromConfig(

1054 const ParameterDatabaseReader& theParameterDatabaseReader ,

1055 const ApplicationInstanceInfo& applicationInstanceId)

1056 | {

1057 const NodeIdType& sourceNodeId = applicationInstanceld.sourceNodeId;
1058 const InterfaceOrInstanceIdType& instanceld = applicationInstanceld.instanceld;
1059

1060 const NodeIdType destinationNodeIdOrAnyNodeId =

1061 App_ConvertStringToNodeIdOrAnyNodeId(

1062 theParameterDatabaseReader.ReadString(

1063 "flooding-destination" , sourceNodeId , instanceld));
1064

1065 const unsigned short defaultDestinationPortId =

1066 applicationInstanceld.GetDefaultDestinationPortNumber();

1067

1068 assert(destinationNodeIdOrAnyNodeId == ANY_NODEID);

1069
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1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

if (floodingApplicationPtr == nullptr) {
shared_ptr<FloodingApplication> appPtr(
new FloodingApplication(
theParameterDatabaseReader ,
simulationEngineInterfacePtr ,
instanceld,
nodeld ,

defaultDestinationPortId));

appLayerPtr->AddApp (appPtr);
appPtr->CompleteInitialization();
floodingApplicationPtr = appPtr;

Y/1if//

if (sourceNodeId == nodeId) {
floodingApplicationPtr->AddSenderSetting(
theParameterDatabaseReader ,

instanceld);

if(nodeId == 1){
/1K EET FRRIEGRTE
//%REt O A
cout << "[SETTINGS] NODES = " << NODES << "MAX_PRIORITY = " << MAX_PRIORITY << endl;

cout << "time , getcount , totalcount , total_diff , delay , err_rate, success , error ,
cancel_on_mac , total_send , busytime , idletime , interfering , weaksignal , signalduring" << endl;
floodingApplicationPtr->initStatistic();

statvec.reserve(50000) ;

/7NN HEstFAREERTE

floodingApplicationPtr->StatisticSetting();

Y/ 1if//

floodingApplicationPtr->AddReceiverSetting(instanceld);
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1105

1106 | }//ReadFloodingFromConfig//
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F8C. FVFAT7AIL

1 | #Scenargie 1.7 VisuallLab r15247

3 | gui-portnumber-sim = 5000

4 | gui-portnumber-pausecommand = 5001

6 | visuallab-install-directory = C:/Scenargie

7 | visuallab-case-name = 1600m4x4

9 | #Instance general

10 | #Component Simulation

11 | seed = 123

12 | simulation-time = 120.000000000

13 | simulation-base-time = 2000-01-01T00:00:00

14 | time-step-event-synchronization-step = 0.100000000

15 | sim-postype = Cartesian

16 | executable-name = C:/Scenargie/bin/sim.exe

17 | trace-analyzer-1ib = C:/Scenargie/bin/traceanalyzer.dll
18 | trace-output-mode = Binary

19 | trace-index-output = true

20 | trace-output-file = 1600m4x4.trace

21 | statistics-output-file = 1600m4x4.stat

22 | statistics-output-for-no-data = true

23 | network-static-route-file = 1600m4x4.routes

24 | network-terminate-sim-when-routing-fails = false

25 | trace-file-for-playback = 1600m4x4.trace

26 | mobility-file-for-playback = 1600m4x4.mob.trace

27 | statistics-file-for-playback = 1600m4x4.stat

28 | progress-sim-time-output-interval-percents = 0.000000000
29 | enable-unused-parameter-warnings = false

30
31 | #Component GIS

32 | gis-road-driving-side = left

33 | gis-los-break-down-cureved-road-into-straight-roads = false
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34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

gis-number-entrances-to-building = 1
gis-number-entrances-to-station = 1
gis-number-entrances-to-busstop = 1
gis-number-entrances-to-park = 1
gis-road-set-intersection-margin = true

gis-signal-pattern-definition-file = SignalPattern.txt

#tComponent Antenna/Propagation
number-data-parallel-threads-for-propagation = 1
custom-antenna-file = default.ant
antenna-pattern-two-2d-to-3d-interpolation-algorithm-number
antenna-patterns-are-in-legacy-format = false

material-file = default.material

moving-object-shape-file = default.oshp

#Component Dotll

dotll-bit-error-rate-curve-file = dotllmodes.ber

#tComponent MultiAgent

multiagent-profile-file = 1600m4x4_AgentProfiles.txt
multiagent-behavior-file = 1600m4x4_AgentBehaviors.txt
gis-public-vehicle-file = 1600m4x4_VehicleTimeTable.txt
multiagent-start-time = 0.000000000
number-data-parallel-threads-for-multiagent = 1

multiagent-navigation-system-update-interval = 60.000000000

[101000001-101000025] is-member-of = IntersectionObjectType
[100000001-100000040] is-member-of = RoadObjectType
[102000001-102000016] is-member-of = BuildingObjectType
[1-500] is-member-of = DotllpObjectType

#tInstance general

#Instance 5.9GHzBand
#Component Channel

[5.9GHzBand] channel-frequency-mhz = 5900.000000000

111




70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%2l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

—
(%l

.9GHzBand]

[

false

(%l

.9GHzBand]

[5.9GHzBand]

[5.9GHzBand]

channel-bandwidth-mhz =
channel-count = 7

channel-0-frequency-mhz
channel-@-bandwidth-mhz
channel-1-frequency-mhz
channel-1-bandwidth-mhz
channel-2-frequency-mhz
channel-2-bandwidth-mhz
channel-3-frequency-mhz
channel-3-bandwidth-mhz
channel-4-frequency-mhz
channel-4-bandwidth-mhz
channel-5-frequency-mhz
channel-5-bandwidth-mhz
channel-6-frequency-mhz

channel-6-bandwidth-mhz

10.000000000

5860 .000000000

10.000000000

5870.000000000

10.000000000

5880.000000000

10.000000000

5890.000000000

10.000000000

5900 .000000000

10.000000000

5910.000000000

10.000000000

5920.000000000

10.000000000

propagation-enable-mask-calculated-channel-interference =

propagation-model = ITU-R_P.1411

pl411-los-calculation-policy = median

pl411-max-diffraction-count = 1

pl411-los-angle-degrees-between-roads = 1.000000000

pl411-nlos-max-distance-meters = 100000.000000000

pl41l-enable-building-based-los-calculation = false

pl411-nlosl-calculation-policy =

pl411-nlos2-calculation-policy =

urban

urban

pl411-nlos2-loss-direction = Directional

p1411-nlos2-use-policy = AlwaysUse800T02000MHzCalculation

pl411-nlos2-extension =

pl411-nlos2-use-larger-loss-at-nlos-bound = false

p1411-nlos800t02000-calculation-policy =

pl411-shf-effective-road-height-meters =

lower

0.000000000

pl1411-shf-short-distance-meters = 20.000000000

pl41l-enable-propagation-between-terminals-located-below-rooftop-height-at-uhf =

false

pl411-building-height-differ-threshold-meters = 1.000000000

pl411-below-rooftop-calculation-policy = urban
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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

[5.9GHzBand] p1411-well-below-rooftop-height-meters = 3.000000000
[5.9GHzBand] p1411-below-rooftop-location-percentage = 50

[5.9GHzBand] p1411-below-rooftop-transition-region-meters = 20.000000000
[5.9GHzBand] enable-propagation-delay = true

[5.9GHzBand] max-signal-propagation-meters = 100000000 .000000000
[5.9GHzBand] propagation-allow-multiple-interfaces-on-same-channel = true

[5.9GHzBand] fading-model = OFF

#tInstance Flooding496

#tInstance Flooding497

#tInstance general

#Component Common

#tComponent Position

#tComponent CommunicationObject

#tComponent SimulationObject
[1-500 , 100000001-100000040 , 101000001-101000025 , 102000001-102000016] trace-start-time =

0.000000000

#tComponent GisObject

[ 100000001 -100000040 , 101000001 -101000025 , 102000001-102000016] gisobject-disable-time = inf_time
[ 100000001 -100000040 , 101000001-101000025 , 102000001-102000016] gisobject-enable-time = inf_time
[ 100000001 -100000040 , 101000001-101000025 , 102000001 -102000016 ]

gisobject-elevation-reference-type = GroundLevel

#tComponent Building

[102000001-102000016] commonbuilding-capacity = 100
[102000001-102000016] commonbuilding-roof-material = structure_default
[102000001-102000016] commonbuilding-wall-material = structure_default

[102000001-102000016] commonbuilding-floor-material = structure_default
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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

#Component Road
[100000001-100000040] commonroad-capacity = 7.000000000

[100000001-100000040] commonroad-type = Road

#tComponent PointObject

#Component Intersection

#Component Network (Node)
[1-500] network-hop-limit = 64

[1-500] network-loopback-delay = 0.000000001

#Component Transport

[1-500] tcp-settings = Default

#Component Mobility

[1-500] mobility-model = STATIONARY

[1-500] mobility-granularity-meters = 1.000000000
[1-500] mobility-init-positions-file = 1600m4x4.pos

[1-500] mobility-contains-ground-height = false

#tInstance Flooding498

#tInstance Flooding499

#tInstance Flooding500

#tInstance dotllp

#Component Antenna/Propagation (Interface)
[1-500;dot11p] channel-model = 5.9GHzBand
[1-500;dot11p] antenna-model = OMNIDIRECTIONAL
[1-500;dot11p] max-antenna-gain-dbi = 0.000000000
[1-500;dot11p] antenna-height-meters = 1.500000000
[1-500;dot11p] antenna-azimuth-degrees = ©.000000000

[1-500;dot11p] antenna-elevation-degrees = 0.000000000
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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

209

210

[1-500;dot11p]

[1-500;dot11p]

antenna-offset-meters = 0.000000000

antenna-offset-degreess = 0.000000000

#Component Routing

#Component Network (Interface)

[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]

[1-500;dot11p]

network-address = 90.3.0.8 + $n
network-prefix-length-bits = 16
network-subnet-is-multihop = false
network-address-is-primary = false

network-allow-routing-back-out-same-interface = true
network-ignore-unregistered-protocol = false
network-mtu-bytes = 1500

mac-protocol = DOT11
interface-output-queue-max-packets-per-subq = 1000

interface-output-queue-max-bytes-per-subg = 1000000

network-enable-dhcp-client = false
network-enable-dhcp-server = false
network-dhcp-model = abstract
network-enable-ndp = false
network-enable-arp = false

#Component DotllMac

[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]

[1-500;dot11p]

dotll-node-type = AD-HOC
dotll-initial-channel-number = @
dotll-enable-high-throughput-mode = false
dotll-adaptive-rate-control-type = Static
dotl1-modulation-and-coding = BPSK_0.5
dotll-modulation-and-coding-for-management-frames =
dotl1l-modulation-and-coding-for-broadcast = BPSK_0.5
dotll-ack-datarate-selection-type = SameAsData
dotll-rts-threshold-size-bytes = 2346
dotll-short-frame-retry-limit = 7
dotll-long-frame-retry-limit = 4
dotll-msdu-aggregation-is-enabled = false

dotll-max-aggregate-mpdu-size-bytes = @
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211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dotl11p]
[1-500;dotl11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]

[1-500;dot11p]

dotll-contention-window-min-slots = 15

dotll-contention-window-max-slots = 1023
dotl1l-disabled-to-jump-on-medium-without-backoff = false
dotll-qos-type = EDCA
dotll-max-packet-priority = 7
dotll-edca-category-0-priority-list =1 2

dotll-edca-category-0-num-aifs-slots = 9

dotll-edca-category-0-contention-window-min-slots = 15

dotll-edca-category-0-contention-window-max-slots = 1023

dotll-edca-category-0-frame-lifetime = inf_time
dotll-edca-category-0-downlink-txop-duration = @.000000000
dotll-edca-category-1-priority-list = @ 3
dotll-edca-category-1-num-aifs-slots = 6

dotll-edca-category-1-contention-window-min-slots = 15

dotll-edca-category-1-contention-window-max-slots = 1023

dotll-edca-category-1-frame-lifetime = inf_time
dotll-edca-category-1-downlink-txop-duration = @.000000000
dotll-edca-category-2-priority-list = 4 5
dotll-edca-category-2-num-aifs-slots = 3
dotll-edca-category-2-contention-window-min-slots = 7
dotll-edca-category-2-contention-window-max-slots = 15
dotll-edca-category-2-frame-lifetime = inf_time
dotll-edca-category-2-downlink-txop-duration = 0.000000000
dotll-edca-category-3-priority-list = 6 7
dotll-edca-category-3-num-aifs-slots = 2
dotll-edca-category-3-contention-window-min-slots = 3
dotll-edca-category-3-contention-window-max-slots = 7
dotll-edca-category-3-frame-lifetime =

inf_time

dotll-edca-category-3-downlink-txop-duration = 0.000000000

#Component Dotl11Phy

[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]

[1-500;dot11p]

dotll-phy-protocol = IEEE802.11
dotll-tx-power-specified-by = PhyLayer
dotll-tx-power-dbm = 20.000000000
dotll-radio-noise-figure-db = 10.000000000
dotll-preamble-detection-power-threshold-dbm = -85.000000000
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247

248

249

250

251

252

253

254

255

256

257

258

259

1249

1250

1251

1252

1253

1254

1255

1256

1257

1752

1753

1754

1755

1756

1757

2252

2253

[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]
[1-500;dot11p]

[1-500;dot11p]

dotll-energy-detection-power-threshold-dbm = -65.000000000
dotl1l-signal-capture-ratio-threshold-db = 10.000000000
dotll-ofdm-symbol-duration = ©.000008000

dotll-slot-time = 0.000013000

dotll-sifs-time = ©.000032000
dotll-rx-tx-turnaround-time = 0.000002000
dotll-phy-rx-start-delay = 0.000049000
dotll-preamble-length-duration = ©.000032000
dotl1-plcp-header-length-duration = 0.000008000
dotll-phy-high-throughput-header-additional-duration = ©.000008000

dotll-phy-high-throughput-header-additional-per-stream-duration =

gis-object-position-in-latlong-degree = false

gis-object-file-path = shapes/

gis-object-files =

intersection.shp road.shp signal.shp busstop.shp building.shp

#tComponent Flooding

[1;Floodingl] flooding-destination
[2;Flooding2] flooding-destination

[3;Flooding3] flooding-destination

BUT&8g

[498;Flooding498] flooding-destination

[499;Flooding499] flooding-destination

n
*

n
*

n
*

n
*

n
*

[500;Flooding500] flooding-destination = *

[1;Floodingl] flooding-payload-size-bytes = 128
[2;Flooding2] flooding-payload-size-bytes = 128
[3;Flooding3] flooding-payload-size-bytes = 128

IV

[498;Flooding498] flooding-payload-size-bytes =

[499;Flooding499] flooding-payload-size-bytes =

128

128
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2254

2255

2256

2257

2258

2259

2260

2755

2756

2757

2758

2759

2760

3255

3256

3257

3258

3259

3260

3755

3756

3757

3758

3759

3760

3761

3762

[500;Flooding500] flooding-payload-size-bytes = 128
[1-500] flooding-interval = 8.000000000
[1;Floodingl] flooding-start-time = 10.000000000
[2;Flooding2] flooding-start-time = 10.000000000
[3;Flooding3] flooding-start-time = 10.000000000
BUT&Rg

[498;Flooding498] flooding-start-time = 10.000000000
[499;Flooding499] flooding-start-time = 10.000000000
[500;Flooding500] flooding-start-time = 10.000000000
[1;Floodingl] flooding-end-time = 110.000000000
[2;Flooding2] flooding-end-time = 110.000000000
[3;Flooding3] flooding-end-time = 110.000000000

U &hg

[498;Flooding498] flooding-end-time = 110.000000000
[499;Flooding499] flooding-end-time = 110.000000000
[500;Flooding500] flooding-end-time = 110.000000000
[1;Floodingl] flooding-priority = @

[2;Flooding2] flooding-priority = @

[3;Flooding3] flooding-priority = @

U &g

[498;Flooding498] flooding-priority = 0
[499;Flooding499] flooding-priority = 0
[500;Flooding500] flooding-priority = 0

[1-500] flooding-max-hop-count = 100

[1;Floodingl] flooding-min-waiting-period = 0.100000000
[2;Flooding2] flooding-min-waiting-period = 0.100000000
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3763 | [3;Flooding3] flooding-min-waiting-period = 0.100000000

BUF &g

4258 | [498;Flooding498] flooding-min-waiting-period = 0.100000000

4259 | [499;Flooding499] flooding-min-waiting-period = 0.100000000

4260 | [500;Flooding500] flooding-min-waiting-period = 0.100000000

4261 | [1;Floodingl] flooding-max-waiting-period = 0.500000000

4262 | [2;Flooding2] flooding-max-waiting-period = 0.500000000

n
(]

4263 | [3;Flooding3] flooding-max-waiting-period .500000000

BUT&8g

4758 | [498;Flooding498] flooding-max-waiting-period = 0.500000000
4759 | [499;Flooding499] flooding-max-waiting-period = 0.500000000
4760 | [500;Flooding500] flooding-max-waiting-period = 0.500000000
4761
4762 | [1-500] flooding-counter-threshold = 100000
4763
4764 | [1;Floodingl] flooding-distance-threshold-in-meters = 0.000000000
4765 | [2;Flooding2] flooding-distance-threshold-in-meters = 0.000000000

4766 | [3;Flooding3] flooding-distance-threshold-in-meters = 0.000000000

BUT&8g

5261 | [498;Flooding498] flooding-distance-threshold-in-meters = ©.000000000

5262 | [499;Flooding499] flooding-distance-threshold-in-meters = ©.000000000

5263 | [500;Flooding500] flooding-distance-threshold-in-meters = ©.000000000

5264 | [1;Floodingl] flooding-start-time-max-jitter = 1.000000000

5265 | [2;Flooding2] flooding-start-time-max-jitter = 1.000000000

5266 | [3;Flooding3] flooding-start-time-max-jitter = 1.000000000

IV

5761 | [498;Flooding498] flooding-start-time-max-jitter = 1.000000000

5762 | [499;Flooding499] flooding-start-time-max-jitter = 1.000000000
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5763

5764

5765

5766

6261

6262

6263

6264

6265

6266

6761

6762

6763

6764

6765

6766

[500;Flooding500] flooding-start-time-max-jitter = 1.000000000
[1;Floodingl] flooding-use-virtual-payload = false
[2;Flooding2] flooding-use-virtual-payload = false
[3;Flooding3] flooding-use-virtual-payload = false
BUT&Rg

[498;Flooding498] flooding-use-virtual-payload = false
[499;Flooding499] flooding-use-virtual-payload = false
[500;Flooding500] flooding-use-virtual-payload = false
[1;Floodingl] flooding-auto-port-mode = true
[2;Flooding2] flooding-auto-port-mode = true
[3;Flooding3] flooding-auto-port-mode = true

U &hg

[498;Flooding498] flooding-auto-port-mode = true
[499;Flooding499] flooding-auto-port-mode = true
[500;Flooding500] flooding-auto-port-mode = true
statistics-configuration-file = 1600m4x4.statconfig
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