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Abstract: A hybrid slot MAC protocol based on reservation mechanism for multi-density ad hoc network, short for RTV, is presented in
this paper. The service is distinguished into the reservation and the contention-free in RTV for providing different qualities of access
transportation service. The variable delay reservation algorithm is adapted to support different time-delay services, which solves the
problem that TDMA isn’t applicable to the multi-density network. The throughputs and slot-utilization rate of the RTV are obtained. The
simulation results indicate that the RTV presents good performance on throughputs and slot-utilization rate in large multi-density network.

Key words: non-uniform ad hoc network; MAC protocol; real-time service; reservation; variable delay

B Ad Hoc 21 M B AN FH S A AN T4 A, K 20 8 FE AR 38 20 0 X 4 U 8 e 2038 M . A Ad Hoce 994
SRR A S FREE R 8 2 A5 S I o 45 B A3 vy 28501 8 4 N R0 T S PR A A DR o ) B AR ol Ay 30 45 1)
FUR P2 N IR AL T P BE AL SE G B AR A I (MAC) DS (i 802.11DCF B SR (K182 A B FEAS
o2 AN R A I I Oy S b 45 4 (I A A 5. A 5 4 T X DR 28 1 2 T g S 45 (R 5 0 AR o T ek
ADAPT P My i v 75 58 3% D SUE 1 TDMA 75 3 A B e 2E [0 A48 000 DX 8% 14D Jo5 3 1 A1 6L B v 3k 7 1)
B VAER S L ADAPT Wil i B BRI T 38 M 24 3R T 4580 m % B Ad Hoc W 4% 1) ) 4% B B 43 i MAC-
QR Pl AZ b iU 22 A1 4% R 42 T b R 4 Hi e A b 2.

{EILF TDMA J7 3010 5h 2 i B 20 BO R IR BRIR 7 28 MAC JF R RETE B %5 FE AN 4] (122 Bk Ad Hoe M 2% (fRifk
BERANE 1 o). S R R 58— [ 2 TDMA B B SR ms LA SE -2 A1 5090 24865585 % T340 s B 2 i 0 A U7

< JEETH: BRUGAY ARE 42 (2009IM8001-4); BRVTA 75 B R Z R TE RS0 % T 214 4:(2011.2D01)
RS IR IE): 2013-07-04; & U IS 1H): 2013-09-24; 5E KAl 2013-12-09

© PERREERSMROT  httpy/ www. jos. org. cn



R FEh AN E A Ad Hoc W% MAC &t Fe o4 2667

W, 41 D2 1,502 TDMA i S5 ST I 5022 HE DL AL Jo A4 1) A A SR, I IR 428 dh Jl AR 2 7™ B35 1 0 0%
VRV SR TR T M3 7 i s 55 = TDMA. (R W45 R AT 45— 1 ) T8 BEAR 22 BRI 7 Mk 8, i D2 1 DS
T B R e D2 A e L AR S A R DS A IR B A WA AT [ FR 4 AR A I AR 3k T T
B AR AN 9 2% (R T e

Fig.1 Simplified model of multi-density multi-hop ad hoc networks
BT A AT 2 Bk Ad Hoo 9 i AL B

FET LR A3 H AN ) AR ST T — B A 0 SR TR WL B S R A BV MAC P——RTV il
T ESGE I B SRR B TDMA B B2 Fid DASE 3 35 52 AR 34120 1) 22 16 4 A1 3 W0 28, 34 1 el 9 90 48 5925 DA R AN
[i) 52 FF M 4% 16 I S 2SR
1 RTV 7

RTV P3G 17T 75 0005 2 DL 4t 0 4% 42 5 [7] 5710 sk AT o SR D0 B8 7 AT Ml — 1) MAC Hiuhbs A5 — 5 (10
WAE AR IS BRAR A 2.
1.1 migsH

IR ISL R A B 5 AL T P 2 TR, 43 o U I AT =l T 1 .

Lrrame
NxLuyser stor
Lsyn stor LUSER SLOT,
(X)th . (X+1)th
Syn ! ! N Syn N+l
- T T ~~ 3
- - // 55555 S —
Ist T~
L?ng-iRTs C/T,s’ Order DATA ATRN~__ N
T 1 7 T~
W} 71§ T / ~~o
Obligate Order DATA ACK

Fig.2 Frame of protocol

2 PSR

W 2 7R, RTV M 1 AN A5 I BR(Syn._Slot)F1 N AN 7 I Bt (User_Slot)2H B, 7] 25 I It 4 i (1)
5N H 45— IR A [ 20 TR A RO e
Lrrarr=Lmax_vavip-syncrronizarion=NXLuyser_sror*Lsyn sLor (D
For Lyser stor /&P P BB B, Lsyn sior 52 [R5 B B BE  Lipane AWK SE Lvax vavio-syncrronizarion &K 4
P4 [ 25 1) e K i i) i) 33 Rt 43 it 465 40 19 5 5 A 5 e KR b4 o )0 03 RTV . PR B BROIR 2 3 1P i it
A SE PR AR L DRI e A A P B B e M AT A T A 2

© PERREERSMROT  httpy/ www. jos. org. cn



2668 Journal of Software #AF3F¥ Vol.25, No.11, November 2014

o TR N B T O B SN b 45 X R 4R TR, B E BR T R TRE A 3 (obligation) . R AR TR B &
(order). ZHH(DATA). N (ACK)IX 4 A5 41 & 40k
o JETIUR ISR T BT 45 e A 8 R0 3 B Ml 45 1R A% A, BRSSO R U4 3 S W (Long-RTS,CTS). J&
A TAYI PR & (1st order)s HHi . NZIX 5 A4 4JE W2H B,
1.2 RTVHiliEid
SR P BB R 2 TR B B, SR Be . BRPERTBOX 3 AN TR B W 3 FTR RTV A5 x BB
) 5 G e N A i 1 T R

- . ) |
HIREOMACHRIE, —  maumminsate
| RTS , I !
4 B ¥ 2" DATA !
I L N €4 -
: |": CTS | A {i aMACHE ' —///Hrdﬁ/:\\/ SN
Y R R -7~ 2 B
g o1 ii! as ACK v N S
I B | | I / / R /H\\ Hf*ﬁﬁ\\\
R . TN A O VSR A TP L N
- Clsha O
Nl : LA e
E ] T A 41 ACK| WHREEIWAZL) A3 M o, WA
P — AN AL
L e e Lo | AR ST N F /)
gL O D DATA | Sooo-7C " O/
— ; . L™ NG
thgate: Long-RTS | CTS Order: DATA | ACK: o -
! -

B | e B L R

Fig.3 Running processes of protocol
K3 Phsstridfe

(1) ARTHRE I B T A R

o BB A(AB,O)FT AL F A B x B BREAE TR B3 Mk 451 R4, B,C) 36 G 8 N5 I, ML RTV 4 Y5 EK
L.

o FETHRE B BE N, U R (A, C) A WEWT BT AT Obligate A5 s, B A A 1% 7 B BRAE T EE . 2 5 35 4.

o FETEAIT BEWNL IR 05 (A, O 20 B K % RTS 4320 35 4 P A5 T8, IE R0 H bR 55 (BT CTS 2041
Jii, 715 B(A,B) 5T F R FUL A ke W W e B, — Bk Y Bl P 4B 1 (C, G E)AS B 6 T P I B 1 R(C) T 4
RIS RN S HOE BRR ALY 2 ) BN ) 5 MR A A T B TR LR HE 1st Order 4341,
Sy SR TRL M T, AR S Ml 45 ) FiE U 48 SR I B, — WA VT 15 (C, G, H) R 3% TR 43 40 5 L4
A BIR A R HHG 28 X+ T I BRI A 3 TR

o LEETHEBT B IR AU ROE B 4, H bR 5B ] R A A

(2) TR PR T AR

o R E(D,E)ITAL T N 4 x I B AT (D, E) TR BT G I USRS Sy H RRIK S I Y o T 4 — AN
4320 5 3.

o TERFTBRUR AR AT TR IRAS 1 H A7 15 S (D)FETH Y B 6 Obligate A3k, r AL ELFE T RE FI #7908
S (E)ESE A I B i Order A i, A0 /EL 2 TR YT 7 — kv B P 41875 553 (P, 1) /S A FH b D P IR
[ I, 76 I AR 25 2 vhos 45 XA+ T INF B PRI A B 7 TR

o BRI BERN B OCAH IR

1.3 HHERZI]M
RTV PR SE4050 0 3 20,0 RTS 404110 & 3% SE IR o4 b 2547 56 2% 10 5280 5 28, 00 58 A0 2 4 s v b 4%
RIEIEW D3 AR IE ro(TBIEW), 71,7, Z ISR A

© PERREERSMROT  httpy/ www. jos. org. cn



R FEh AN E A Ad Hoc W% MAC &t Fe o4 2669

O=T|=T(=T—T) 2
Forh S0 B K S K AS TE AL AR I B 15 A B I S 22 R0, U P 3 77849 2 RTS 43 412 3] 740 2 104 UL gl
Pof5 TR B ARAE S 445 s SE 4
1.4 % FhSSE Al 55 5 B I 52 SR e
RTV WpisC (070053 J 390 by B B 5 1 B 1 1 SRRV 2% A B 58 i AN BREEA AR 18, T A 392 7, 76k 4%
AW i+d Ty B2 )5, S 5% B AES j AN I ST NS T8, T J 12 T el it T <j<iH(d+ 1) T I A AE IR B
RER NS A,B KT N BREE S 2370 A
Slot, ={i,i +T,,i +27T,,....,i + nT}},
Sloty, ={j,j+T,,j+20,,...j+ mT,},
oA m,m e N BRI 45 A5 77 A2 TR Ak 4, 20006 AL 454 Slot;n\Sloty=, Rl
i+xT 2 +y T 3)
Jiq:‘,xen,yem.
Ji R (B EAL, 2 R AR AR (¥ 78 43 4% At AR B 130 n] K00V 2% B ) LLSE S W W R SC A B (i T ) A1 224 i i B 72
Ay=(j+yTo)—=(i+xT 1), i+xT <y To<i+(e+ 1) T JRARHE 7R N (3) il G 50 55 4 1) R R AR (G ] 4 o).

N2 TN M55 BHEEN

T
% e - e
o= //// Ay e \\\\ e o
< Y - -~ S~ w7 X
I BT 5 I BT 5 I BT 5 IR 5 I B 5
i i+dT Jj i+xT) jtyT,
~ LA A=< A4
~o dT Prd ~o S~o _--

~-Zl- ~ (=) T P SRR S

Fig.4 Reservation model of real-time services
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