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ABSTRACT

In this paper, we propose an efficient medium access protocol which is called the group slotted ALOH A proto-
col for an optical passive star network. In the group slotted ALOHA protocol, the nodes are assembled into
groups which communicate with other groups using TDMA scheme and the nodes within a transmitter group
communicate with the nodes within a receiver group using slotted ALOHA protocol. We can obtain the higher
system throughput than the original slotted ALOHA protocol and adopt easily network architecture which has
the transceivers with limited tunability by using the proposed protocol. We examine the effect of system

parameters(the number of the groups, the network multiplicity, the buffer size and the packet transmission prob-
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ability) on the system performance. From the numerical analysis, we know that the proposed group slotted

ALOHA protocol has better performance than TDMA scheme and original slotted ALOHA protocols and is suit-

able for application in high-speed LAN’s and MAN's,

Sl ol ghAlL ]
T8 o188 2 e MR /1—?9] A7 s

At MRE 714 Foll shil R £ vhEs) b
4] (wavolength division multiplexing : WDM)-& 34}
W Fa&x(oF 1Gbps) & 3
! FOoR o} o] Bgo M HE
bz A aabs B o AREE A Al F U

olggto g Alzwlo] WHA

(concurrency) & zHAl YR, AH Al2"e] X &
(throughput) = ztzbe] g & 2] delel A& (data
rate) & W.oh 54 g5 ok
olyl gk WDM 714 & ol&ste] Axdoz A&

) ¥ 2] (Single-Hop Network)-& TFA817] s+
zhzhe] AbgabiEe] o] e WDM A4 & 01%3}0‘1
dlelehis Mo 42 AAY, £48 F 2dojoknt ok
A, g 7HE 8 (tunable) @l o) # (laser) 9 H4 71
A 2psk7) ASA B wol /1%

om, oleld 2AES WE F WSl

v

et e (filter) €

(tuning range) <t of ¢ & %49 £ X% (tuning speed)
i b glo] wlraelnt i vhEdh Az vige] |
grol & Alely e [(2]8 Huuw, oy e
o) o} 2.8 2 u ThAISlG lA oF 4 ek & WAl g
TS NEE A it K MY 450t
WA A gyl o] dTh

st (3] WDM ohild e WEY
(multichannel star network) 2} 2id )4} 2 ) o} W4
o 24 STRIDIS(Slotted Time Reconfigur-
able Interconnection of DIsjunct Subnetworks)2ly=
M2 ME S e]let Aok o] RS STRIDIS
Aol At A bR WA e ohEA HaAl Az}
NERE A 7bed Fd d9lst AR ol e} A

gty 429 A 54 FrE(integrated optics wave-

650

Access : TDMA) 2t 3 Zlol, TDMA W4 & %
FHRW AHY o] Erted FAF WA E g vEgH
B2 OARE S, we 3t(low loads) Z7loluy U 3hA)
-2 2 ¥ (nonuniform traffic) oAM= # ) )
A AL zrer) whebA, ol FE3 sty
gielel Wizl @El-2AM 2 (random-access) H 2]
ol AAlet Ae A Wg Ae Ads o sk
e, BY-A A ZIEE F2 CSMA ¥4 e 4%
o] sjzlel A i431% & = (propagation) A ZH( Yyt o
2 ag vepd)e ejEste Mol vig woh 2
9l 2] ALOHASE & 53} €l (slotted) ALOHA 4.2yt
& Fatload) AN = Aol 24 A2y
throughput & &A7b Aok o] For] &34
ALOHA w218 WDMUIE Yol 4837 918 4=
ae) wiold wEAAn ™ 14 % delg yEy
Az i S-  FatstE An Al ag shAA ", o)
2 2 afte E3] CSMA w29 g0l 459 23
& 2T B =R E A A Z2EFY AFo)
RtstE A A2 ao] o F3A) G RS-0l thEl M A
Take ok

Vst A= 3 % 2 YEY A G304
WMl ERESEN 28 238 ALOHA #22
EETZ Aot AQte g 3nid [3ld4
AR WE Yol 8 Al % (physical layer archi-
tecture)oll A& Zlolw, At® Zae gl gitd
Aol A 713k Bk B =R AL (13
A FHREE [3]0M @ MEHS By AF x
A zheka] Awistsr, 111ga IV A zhzt o4l

2 ERES

0

& AtEl o e B e, Al
length filter) T4 AFR 8= W E Y-S valsgdot iy

ALodlelul dEAlel FE EAE AdNE gz

$heh LR EF(wavelength-time allocation protocol
wta-protocol) & AF&-8haL 9ok,

olel g st ARt 4

(s

07-‘

ELA-A

A

o

S EFHogE A

AR opg o)Al 22 k4 (Time Division Multiplexed

www.dbpia.co.kr



WX/2% WDM thild JEHA ¢£3¥ ALOHAS 1§ TDMAR °|4-% vty A= 2258 85

w2l E] (parameter) €9 Al&% gd g FEat
olu] A¢EHAY ZREFERS FA HHHA HF
vlale VAl 71438y, iAo VIgdA 48
el zleh

I.HEH FY

2 =AM ALgdte BE AF TR 29 13 7
& 2% 26 thfd WIEY o g N9 =9} Wolo 7
7] 1 HAER o] FolA QUrh 4 =EEL 7| H O
2 & a2y w4 a)d(multiaccess broadcast

channel)®2 z#tEste A8 27 (power divider)<l

Tx1 E‘d\ N

21 & 5 A CiE HIERS] AP X
Fig. 1 Generic architecture of an optical passive star
multichanne! network.

% 2}l # E2](passive star coupler)el @2 5o} ¢J
ok = W] ot ES zhztel WDM aid g dA43
3,0l AYEE AFHeE (A, - AwE YUEE 5 ¢
ok 7t =282 ASE Fd HYE e $47) RE
A gE e 2ek " A gbd " (integrated optics
FA7) BEE sy 5}
A3 ek oju, F417) REL wild & #Hyoez
T4 7Hed deol AR TR Uh. el YEYo] W
e #Ag olgdte Aol W/w = G Az
e $A7 8o BasA 93, N/GHY mEEL
& EFHe A7 RES AHLEA B $47) 2E
o] ASele Golel &F(outlet) & 2zt 93 bz
7} (wavelength demultiplexer) & A QT walA, w
Mol M2 & FA17] REo] AT, N/wille =
EEol & FA7 REE AT olg o] 4
7V Bgol AFE fd st 24 7] wie ==
17 A2 Tﬂ‘l°!l *}%‘? F e HFEY Yge 3
AL, e, Awd g, 2tz 4o A2 2 by

wavelength filter) & e

+ 9l #28Q [3lMe A9 18T o) EY
shel o,

A=2G=DdivIN/GDwHv 1 1=1, =+, N, v=1, -, w. (1)
A=A(p—DwH+{i-Ddiv(N/w)+1 ;i=1, -, N, p=1, -, G
(2)

Eeh FU B ARL Agehe $A719 £2719
A4E e U EY YEE 2 A E (network multi-
plicity)T= N /W& A o] &t}

2 z=#oM e 4F F(single-hop) $4lo) 7H538lE
& A7 #A7E g g gt & 7 =
e @l HELR T8 o § xEdx doletE
2 = glojof gt olE @ 4AE 7Y fsiMe o
71M R g MEY k=5 AFE Fid HHYE
= Holxot BHE FAH ey x=58 B R
o 54 T F L2 ol Tl ok gk 47 2

2e FH $A7) REE ANEEe =EER T
"ok aeia, £47) 2§82 2 FA7 RES 2
A=R-g d’{’}“}q e =25 dusx +48
TLE £ aFe Se = E2EL A W
& ZAA 8 YERE 83 22 202 Yehd £ 9l

i
e
™

ﬂf 03',

.L

£ =

RGp={(p—1)T+m+n(N/w)} : m=1, -, T, n=0,
L w—1 (3)

olgA wrEold 444 2FlE TODMALH 9
A M2 FA%c

dE Bol, 4 (1), (29 (D& N =167 ==&
23 den, W= g/l B3EE At WE Y
gt Bz o] AS UEY HEEeAE =
N/W = 20|t} @, $A47] BREo]l w= 2719 &
AAE2 FY N AFde G=W/w=4719 A
2 g8 $£A47 ZEo] gashy =9, gt G = 470
ol Mz ot E $217]1 28] dojorwt ot 2L &
A7l Bge Agolew=2/M9 HE }& BEo] &
A, ol Afo 4 (3)2 HE3H nfANRE G
9] A7 2Fol HEARY, <& 5o F
HRGD& (1,29 1018 o] =89 ez §

A7l 2§

651

www.dbpia.co.kr



86 HEAZ SR '95-3 Vol.20 No.3
ooy AehEe) ge
>
NN Pste ST (a) B4712 B2 (b) $41712) 29
N G A N e RGH N=16, W=8, w=2.
O\Dq\\\ A/ o by M8 Table | Allocation of sets of wavelengths to
Dy
» 7S 5 (a) transmitters and (b) receivers
G DS oD = =8 w=2.
TG2 @'mﬂl\: pob@ B AN N6 W8 w2
LEVERG S My —v»ory o AG2
@ »S——p Star bopgy MM (a) (b)
coupler ;
GrI— P POTE 35 a7 ! i ! A
Tas @>$—% horp R
-¥ by G3 1 1 2 1 1357
AS A6 ATy ~ o AG3
G I Aopiy 122023 2 1 2 2 1357
/V\ A . B .
HrA—"_w o3 <6l 3 i 2 3 1 357
&5 >‘1/_ Al py MMASAT ’
TG4 GO A i RG4 q 1 2 4 135 7
2728 @:»ﬂ/ ERigE
@ > Aopiy A224R628 5 3 1 5 1357
6 3 4 6 1 35 7
gl 22 =20 tHE WM S48 25 '] ol N=1s, 7 3 4 7 135 7
w=8, w=2.
. 8 3 1 35 7
Fig. 2 Example of allocation of wavelength and transmitter & 4 )
- - .
feceiver groups to each node. N=16, W=8 and w=2. 9 D 6 246 8
10 O 6 10 2 46 8
e 4 A B 1 77 e] 22 So 38 4S9 11 5 6 11 2468
A%L B33 o, ¥ M E 2h2te] 47 1 12 5 6 12 2 4 6 8
F3 A7 2ol Sohe =2E8S HE HEdto A 14 T8 13 2468
_ N e 14 7 8 14 2 46 8
A9 A2 YeZ ok £9 7 eso] gy 1 : S . S
9 i) 0
A3 7t mE7t o $44 18 BAE 29 20 y . P

A5 g AshA vebl it

7 A7 REL & A7 2§E BHAR sk
HAES M2 & F(queue) 2l vl = (buffer)ol] #%
ok & shue] £417] REL = id gstd 29 3
o z22l¥ upel ol Griel ME & #E AR 9
o RE #nle A dolB pAEUAThY sh sty
ou, EHUY BE R Fo] 26 AEYel 4ol
dalA F713lE0 A A2 R F713E A2

(time slotted synchronized system) ) & 714 3l o}

%

. g dM&x Z2EF

HEYA 9o e iy & oy k= j2%
Aol shFsior gk, olelgk A ALY S &3
GA AANF IEY P2E AHEE7) A 2§ 4%
3yl ALOHA ZZEZE ANt o &8st
ALOHA Z2EEE 2 437] dsiAe el G
o £ FOE o)A o A&EHA G
A7t &% (time slot)o] Wasle, of A& Grig
£ 22 3t AlolFE(cycle) 2 F g

AR
2
)
K

652

#2(a) 3021 28

(b) 871 O8O &8s cEE8Y B &

Tabte Il Nodes within

(a) transmitter groups (b) receiver groups

(a) (b)

I'x Group| Nodes within a group x Group| Nodes within a group
TG1 1 2 3 4 RG1 1 2 910
TG2 5 6 7 8 RG2 3 411 12
TG3 9 10 11 12 RG3 5 6 13 M4
TG4 13 14 15 16 RG4 7 8 15 16

zt A7) 28 G

.ol

As 2

E=iv N

15

%3}

o]4 7}

ALOHA %X 2E8g olgsxx}

2 YEYdM g75H=

www.dbpia.co.kr

A7) 2EF B Aol 2 )
. shhel 417

2§ &

oM dAsE shte] FA7]



#wX/1% WDM tiid VERM e2389 ALOHAS 2§ TDMA® 4% vdg 9= Z2&g 87

Queue 1

Queue 2

Queue G Tunable
Laser

& 3 MEkE
2|

op m

o Hel B JIT 3ojxX 2t ool RER THE

C3=g A7 2F. 2t FE stutel A7 I8 &
Mol AFSEICE

Fig. 3 A transmitter module at node i which has a laser with a
limited tunability and G queues. Each queue corresponds
to the receiver group.

i}

B3O8 1A gl SA0[ 2B(T16)2 AT 21&(RG)
o| AHE sl D2} cER = UiH.
Table Il interconnection scheme. G slots preassigned for
transmitter groups(TG) and receiver groups(RG)

(a)
Time slot
1 2 G
Tx Group
TG1 RG1 RG2 RGG
TG2 RG2 RG3 RG1
TGG RGG RG1 RG(G-1)

A7 2FF FA7 2EFT F Aol E WA A
A g a9 Fokd

ojel ¢k A o] ofstd, st Az £Reith G
Aol ME & A HU E 9 (subnetwork)& A3
H, ohf A7 59 AFANAHAM o]F HEYESY
2 GRe & NBEUEHL R A7Addn, 28
g Aol Eo] A FUAF HEUEHS 7o) W
EEch 27 40X e o FollA ALEE Sl E A 2
& 7ol Azt % 1o Ul el 47 2§89 d
A UAE Jeh 3 don, 28 5dlME 47 2§
HTGD 2 Mg F Mol Al £FolMe A2 W&
B33 o 2@A & F Rl G4 WHol &
2 AAE 72h3 7] Wi, Yoz} A7} &R oM
QAL AA & F Aok 2 43 58 A F] HHRY,
FolRl AIZE RoA goje] MEWEH $4] =
54 7he® $A4718, 4 =58 13 € (fixed)
218 AHE3LE e R 7k ustd, 417
B2 G 248 Ze R o512 FAH

B

4

f

coupler

A5 16 @.;d__,__ coupler
7 v

OB 4 AZE SR 100M Hl 2] SM71 28Ee) Ha YAl
Fig. 4 Interconnection scheme for the four transmitter groups
for time slot 1.

glony, 23 5944 & 4 x| FolA Azt FFAA
AR5 e 47 2§34 AL ddMe sy &
ko] ALg 7}Edy] W&ol gl MEYEY &
oMol ZEEFL 2t =20 3o FY e E &
A7 ZRHE FN7NE zhe A fo] el A Hok
82, ol & SalA & =¥ e 44 dFARe] ohA
d &%3l8 ALOHA Z2EZ& A48 o714
At e 2239 ALOHA =2 E&2 A o] (control) A
g8 o]R38A %v Z-$%(no pretransmission coordi-
nation) ol sl g ch

4339 ALOHA Z2E8e 228d [4]-[8]94
st 0] 5 2uE o] 4% F WDM =] o]v] o
g 2l Hg5o) gtoy, ¥ & (load) 2PN E

653

www.dbpia.co.kr



HEBHESMIRCE '95-3 Vol.20 No. 3

C‘\Ib{:’ -
Bt a N v

A,
A2 T~/ Star
; @-PGN’P coupler
\4
Gt

, ',, . o
®V ST — Sta P"}»‘@
Al A2 b/ Str
@_yjjp\ coupler > Ty .
— S ¥4
@>I— Ao
T2 s M T AlZE SRS SA7] 28 (Tan)e]
fa)

(a) AlIZFEZ 1 (b) Mt SR 2

Fig. 5 Interconnection scheme for the transmitter group 1{TG1)
for the first two time slots
(a)Time slot 1 {b)Time slot 2

A1 .an]

"')‘

s Ao eyt 2y FE§ #1488k
o, FErt FrrEeE A" Mgl
THAE =l e 2 F ¢ Abdolrt o7 gt
£ %59 ALOHA Z2ESS &M AN E WES
TZol HEaW, 4 xEgol ot A7) 2FE KA
A2 & o]l 23 AP, HHAQ Fel Maa
U7l wWEe] Fold RExzoA 2o &3ty
ALOHA Ei?i«] Aercl 2t EUEY gwol A
= W BEtE ZdA Heg Aave Hege] $hd
Rne iﬂtﬁﬂﬁ}

ALOHA Z2EZqME F relate] ==vt 3he
|7bell AT AHdg ol &3t i g HAFsa o)
T A9 B glov, o] Afole Al 3E
of MAlste FEF AR BT dEol Ao =i,
o] A EL Afol A3E W7HA] A A sl of Sl o)
o] AHEL opg AlelEol] FAT AHRUEY 4
AW ojFojxr) mta, ALOHA ZZEHo|AM=
HZle] AFHL F Fol, FEo] dote T2 A%
o ATREAE $£4 ko deiFe = W AE
(acknowledgement : ACK)7} ¥ g slr} olg) g m
W A3E fElA £ 7R gl shestch A A i
oz 7l A4 AzH(packet transmission time)o)
3t A Al 7H(propagation delay time) 8.t} 7 A%

P

o

Al

>

654

dle Al 7% 848t Wk elongated time slot
scheme)& AF&3ic}, o] wholo] M= dhufe] Al7b &5

ful
2
oy
X
Iz

I
bt
rio

I
2
~
4am
of

Ay EAGT g o)
Azh, vlolel A4 Azt
B, ACK Mu &R 7
& v}z g (decoding) st

ACK A% A3 A3 AR Aoz o|FojA T, o

ACK #Bg#Eto] ACK W57t £ASA Fow,
F4 kg FE0) RAT Aor Y. ax5d
ALOHA Z2EEE AMR Y 5o, ACK d$& 94
S48 A7 eF gE A8k 29 B84 3
B3 [8]alA AAR Heol Atk F A WPo2E o
A AE Aol A AR AVET HE TR L =
Ex ACK 23 d4& sl £ v ?‘4—6-7 & 4l

7N1E AHE-Ste) o] wieke EL e A H A Wzt §A
W Gl 8h7 Q) A S0 A A g iy ol

oAbz} 7to] Al TR ES LS g osle A R
oo o

1) 2t =EE $5470] 8§38 HA S o} B
2o WA et
170 &30 Aol we 7t xEE Hate $41
29 velstel E 1113} 7ho] TDMA 4o <|

4 4L £ 28 ud A A gahs 7ol

# 44

[
>

o] ul } H;l"l f*ﬂ 3l ALOHA L2 E &
wheh 2l g At

sjqo) EAsHA kom #A 2)2 Eolzie

A7 A% F FE0) YASA oo} ACK ABE
wrowt w7l W4ol Byt

o] AR Aol g 2) 2 Eoltoh

o

=N

olv
.l

Ad

v. o &

olr
HI

¥ b fFde ALY S HE o4 AT A4
(discrete-time Markov chain)& o] &3t E43ic)
2 8 nE A2 AT 2L o) Ay F

www.dbpia.co.kr



W3X/14 WDM thid viEHA €838 ALOHAS 283 TDMA# o8¢ nidg 442 22eg 89

ZH(state space}el AYAA ARNEZ £33 AL
s ogA "o M, B = dMe 3aEgd
[4]e04 AN Y 2dg 2t NEUEQ)] Hgste] ZA}
3he BAEE A A BYE @

giA €324 = i) AdHe Xig 2 Jehiy, o
Ae k= i9 g Fol e A +§ epd)
wetA 2 Wele 0sXigsLigol 2, 97)M Lige xE i
o] gy 72 ¥ 27 E e, AlAY HF Y
A, T8 2EE0] G giH EFoM =2 it AF
ol Y BE SIS AN W ejE)

WA, gl &Rl w= is) Wo] & 7 (tran-
sition probability matrix) Py & 738}7] 98l oWl
W &3 Az A gl Foll jrlel HAE AT A
o7}, o AlolE o] gl A 39 Al FA giA Foll k
Mol AR L AN AL Ho| B§ Pug Fodoiy =
o, o 42 Ao g AR

B =1lig(1— S

on =8 (1—Aig)
o] W, B o e A7 A jAIMY HA, 2FHELS
Yehin, == 9] gl A Foll M2e Hzlo) B2y &
F& g2 UEHIT A9 22 A5 AgEte mE
io) o) AL 78 W e 7o) 7E 5 AU},

( 1—1ig j=k=0
Aig j=0, k=1
pi= | o 0¢j < Lig, k=j—1 (4)

1-Bc —as 0 <j{Lig, k=]

)

B 0 (j { Lig, k=j+1
1-o j=k=Lig
\0 otherwise

Aot 2 Ho) B AML 29 63 & oA v}
IAE AN 29 g o] &3t 4A FE £ o)

A% S M e Hol #E fox, s e
otEE A9 A4 Ae 88 e (steady state prob-
ability vector) II,'% Wast7 €t A4 A &g
HEE F3t7] fM e g SR Aoy s
o] gls ol 7N el #WZe] AL A el 8 Mo

Ai O,ml/‘\ Bm G —.
o A= ()
O ) 7

T-2 1 - B“)-G(n)

1-6"

6 = i0lMe DIRE Ay g
Fig. 6 Markov chain for node i

gasl 8 o) Ag ol4a T, e Re WA
Ae W RN A HEL 7Y 5 At

Ly
”?P;') = ”Im ' ;goni(:o =1 (5)
Ay B\ ;
np = ——557(;%.7)'173;’ ;0 7S Ly (6)
I £
(6]
. NG SR
I, = [ 1+';'(fj'—_r)'———" 17 (7)
N
dl
1‘=1'...'N.

tARe R, wE 7 Ado] 4TE B$E S/ e
{4)

el ¢ # 9l

10

S = puZ ORTIl 1-805,01-1D 1 ®
9] HolAM, Pige gid €R0M =& 7} & jo ¥
g B45Y HEL YeEhi, dut gl A 2RoA
=izt A kg o) 85t AAS A4 HEL e
o == ie W HA 2235 A8 e dgsie 2
& A3t A oHFCFS).

s BN A2 g Yehie dxE2e o
&3} 72+& A% 3 % (performance measure)7} 8%
e g 04 F Alag & TPR, ¢ Alol8%
Ago AFsthe B WALE Hepdoh gfe2e
gHA EF oM == 19 Mg TPE, == i2 gl
Foll 22t HAEF gdR SRoA A 438
B WAFE Vet vt o 2 & o] gl A F
olAe] Bz WA ANA AT DieE, Al2E YoM AR
ol Aol ATE WA R EE AN &2 FE Y
ehdich olsl e Ae AEE b o] TEHIA
Lia= s

www.dbpia.co.kr



90

W HEEAIREE '95-3 Vol. 20 No. 3

At §19} e A% olgdta P4 Ae &8 [
A 42 §8 SIS P U, gid $RA wx
2] i -§ TPigd o83} 7ho]l 78 4 9ok,

TPig=(1~-TTa)S\’ (9)

sHbA R Al2del Helg TPE 08 A3 o)
9 % ek

G N
TP=Y Y TPi (10)
g=1g=1
a2y ek o] gl FelAel Ha 7] Zol(aver-
age queue length) Qix ¥ Th& 2 72o) Fojzic

Ly ‘
Q=Y jGI 1« (11)
3=0
gl A oM i ivt i AT WA HF
A A ALY Dige 2159 %u](thtles theorem) & A} &
sbef oh&at gho) gk 4= gl

__ Qg ,
Dl& TPlg (12)

AANSH s
o] AollM= & oM A AES ol &AM A2y
59 —’Fi]' HAtE Doy gt A2 A g
Al =8 shetolE Rl YEY HE F A
WA NG g 2 =2 e 5o A 2Ee F
%9 ‘?‘;M} ot AE AdYen, o) & Eu Al
ol 7t FAHNE W Aaw mebv g
58 #Uth RE Ade A2Y de F xE S Y
F3E T A2H A g PF 7 A Ao #aA
A W 21g e 2 Gepyich
Aol Wl g fsta], od/|Me YT Eally 23
(uniform traffic condition) g2 JLB«'] shsich ol @
EAY 20 o] wxe] 2 Fo 2 wf7lo] &
A3te HEo) TG A Soltt. &, n—494 »x9 7}t
ol Mo Esle FH-S I o

oX

of
0%

U

rn

1,

i

5
o |n

Qele] £

656

=g 3w & HZlo] =2 gE 1/Go) "ot
oA, Azt 22 Qo] M2 wzle] A gE o)zt
A, ool elaf X z} Fol o] EEAY HEL Jik=2
i1/G(d2 9 g, g=1, -, G)E vhepd 4= Qo) w7}

%+ =7} homogeneousdt A AL zh=ch 7MA sk o).
dJe =9 7}t Fel
WA A7} (Lig=Li=L)¢} #37l H4% &E&(Pig=Pi=P)
ol A¥ FLH WE I AR AU E Y
%273 =7} homogeneous§ Z 7 sl &= o Ao
A Fe FAEAA AR ig) gt e AR AFHE
R

HEEe] Aspeld AdE ZIEF AT
TDMA HH2l 9] A% ulms) otk TDMA w2
Aol $E w94 (contention-free scheme) &
o g R ALY MHEE & FojA Ry} su], B
& A7 AR A7 FEY [12]0A g3 go) &
ZEHUT

Y7} homogeneousdt 2 $-+

‘_Omlo

s

E[di.i]=1+7(l—l\ij—ﬁlﬁ—r (13)

o 7] A N& Al&d Yol == £8 Jepd Y, lije 49
o ERAAM A" Errh A sfFle] ko] LA
ZEolrt,
a2Y 7S UEY ZEEYAE el gslo] & A2
d %o walg el g B4 AL et
Vs kB F N=64 NEYS 7D, $47]
BE R U w=4=& 3oy, ==9 7 79 9
W 27] L=4 283 3 A% & p=0.2 & o) &3
Aot wpekA] =221 Af-oll= F W=3271¢] u3o] &
aA Ha, G=W/w=8/M2 %54 1F| Has
Aglch, T'= 42 Ag-oll= W =16702] a3z G=4/
of aFEol a7E Yy HEZAEI FoHg
of Wt g-He HAL It FAEE AE G T U
o W EY YE LAY =2, 4% Z$o0 f3t9 g
SR A A g A g e Avsn
At A, EY el ZAE 7 F71ol ntet A
¥ Mol gL FolErh o2 UESY el EAE
Z7hshe W7l 3 BEo] Trhsted Alag Melg
o) 7h2:8hiz Fahg ¥ Zlolch TDMA ¥ael 4

www.dbpia.co.kr



B3C/i% WDM chald e €F38 ALOHAS 182 TDMAR ©l§3% v dMx =258 91

200
180
160t
140

I'=4

=2

60}
N=64
40 L=4
20 p=0.2
O n e : L
0 0.2 04 06 08 1

TP (Normalized Throughput)

O3 TS HSAIZIE O BE XIS AR H78E Aoy
Xzl gof A
N=64, L=4, p=0. 2.

Fig. 7 Average packet delay versus normalized system
throughput for two values of I"
N=64, L=4, p=0. 2.
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Fig. 8 Average packet delay versus normalized system
throughput for four values of G,
N=64, T =2, L=4, p=0. 5.
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Fig. 11 Average packet delay versus normalized system
throughput for two values of G
N=128, =2, L=8, p=0. 5.
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H 4 BME Aot AlZ0|4 Bt
N=64, G=8, I'=2, p=0. 5, L==4.
Table IV Analytical and simulation results.
N=64, G=8, I'=2, p=0. 5 and L=4.

b TP D
Ana, Sim, Ana, Sim,

0.5 0.5 0.5 15.7918 12.4689
1.0 1.0 1.0 15.8341 12.7448
2.0 2.0 2.0 15.9197 12,8384
4.0 4.0 4.0 16.0953 14.0031
6.0 6.0 6.0 16,2772 14.6827
8.0 8.0 8.0 16.4658 16.2339
10.0 10.0 10,0 16.6615 16,3543
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Table V Analytical and simulation results as a function of
packet ransmission probability(p).
N=64, G==8, F=2 and L=4.

TP

b p=0.6 p=0.8 p=1.0
Ana, Sim. Ana, Sim. Ana, Sim,
10.0 [ 14.0136 |12.1997 | 10.4193 | 7.2144 | 8.2924 | 4.8816
20.0 | 14.8268 |17.0329 | 10.9139 | 9.2610 | 8.6353 | 5.9498
30.0 |15.8144 {18.4592 | 11.5072 | 12.6269 | 9.0439 | 7.2673
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