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ABSTRACT

Emerging high broad band multimedia service with high quality has led to demand for challenge of optical
access network and Passive Optical Network is one of the most important technologies for future optical access
network. In this paper, we study the scheduling algorithm for WDM-PON in SUCCESS network architecture, a
next generation hybrid WDM/TDM optical access network architecture. Due to economic implementation of this
architecture, the shared resources efficiently need to be assigned and then we propose the efficient scheduling
algorithm based on specific architecture and characters of SUCCESS. We evaluate and analyze the performance

in terms of the average packet delay and throughput of the whole system.
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Available Time), T7.A7 (Transmitter Available Time),
RAT(Receiver Available Time), R77(Round
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begin
wait until a frame arrives;
if frame is for upstream;
select Receiver i
such that RAT[i]<=RAT][n],
for all n=1,..N, n —i;
t=max(RAT[i]-RTTi, CAT[K]);
RATI[i]=t+1+RTTi;
schedule Receiver at time t+RTTi;
select Transmitter j such that
{TATci[j]<=TATci[m]
and TATa[j] >RATIi]
for all m=1,..M(in Groupl), m —j};
TATai[jl=t+]; // 1=length of frame
else /| for downstream
select Transmitter j* such that
{TATG:[j’1<=TATg:[m’]
for all m’=1,..M’(in Group2),
m’ £’}
t=max(TATe[j’],CATLk]);
TATc[j’]=t+]; // 1=length of frame
select channel k for corresponding ONUKk;
CAT[k]=t+];
schedule Transmitter at time t;
end

429

www.dbpia.co.kr



st
A
off
o
ﬂ
10_{'
Hm
Y
s
N
4
<
=X
©w
(=]
g
2
w

o] X‘Oﬂ/\ik— B wAA AAD ARE 2 AA fﬂ
o] <% Throughput)S 42 & SUCCESS 2
Az OHrﬂ—Z—A s BAEIA B

2 =7dXe vt 22 2 VA 7S gt
Zzte) o] mASE AN B ERES
9] Poisson EXE 7IAW, FF WA|R] A&
1/ 19 exponential ¥¥XE zh=t} A A]2=El9]
=32 Ef|YE(aggregate arrival rate)S o} & uj
B The-~Ef9] HIEL 1208, XE ONU
OLTZHES] "olx = A7t sdst 2
RTTZHS zieth JAE=ky OAE" F9Y
w2z SHE MMe 79 AlzEol o
A7) FEeidar 7g g

A" FA] He wA1A] AQARE, = T
7 2k

o

fo r

)

t,= % tupt % t down (1)

ty="3 RTT+S,,+ W,

=%RTT+1/uup+Qup/kup )

_ 0,,C(c,a,,)
,1/uup+Hup(l_pw)

¢ down = % RTT+ Sdowm + Wdown

_ 1
2

_ P 40nCCC, @ gon)
N 1/ ! down * down(l —bP dawn)

RTT+ 1/1’1 down + Q down/)\down (3)

o, S, Supme HEEH, GR2EY 747}
Hat AuE NS, W, Wy, TllAe] B
X]ﬁ}\]ﬂ’%’ Qu/n Qdown% —ﬁ_oﬂ =
A% 8, e, =L,
Mal, Ny, 6/3, Ny, 20/35 7HIIH.

M=2 N, 6=10Gbps, 4,=0.4, q,,,=02% W,
Receiver?] 47} Z718tol] w2 J2E™ 2 E
g 9 Az"H AA gFle] HAAAATFS 19 5,
63 2t} Receiverd 7} 401491 At AT
9] Fo] Hiszsle] AR Y 2r}t Holy, 53

430

Copyright (C) 2005 NuriMedia Co., Ltd.

0.071
—&— upstream
00705+ —+— downstream ||
--4- total
0.074
o .
@ B
L 006951 "
P
o
S 0083
i}
o
S 00eBs |
g
=3
<
0.088
00675 e o o
0.067, L L
2 3 4 <] 4] 7 8

Number of receiver

&l 5. Receiver 2] Z7lo] wWE FHAA|AAIZHRTT=
0.001sec)

00705 : :
—&— upstream
no7l —+— downstream ||
--+- total
00605
o
@ *
2 poesf,
> "
= :
S oosss|
@
o
8 poes
@
>
=T
00675
0067+
00885 i -+ +
2 3 4 5 g 7 8
Number of receiver

2! 6. Receiver 52| F7}ol| w2 HHFA| A7 (RTT=0)

—S— upstream
35| —+ downstream
-~ total

Average delay(sec)

. B 50 50 70 50
Aggregate arrival rates(Ghps)

38l 7. 0] F7ol W HAAAAZ (N=4)

O~ET] 749 Receiver?] F7} F& 79
Z AelE Hol= S & F Utk

a3 79M= 09 3, = aggregate arrival rate
| S71l mE J2Ed, el 77| 3
A QAT A" AR o] Her AAAT] o]
W3S HAFTh Receiverd 71 718 o}
wsto| ol miR7HA R, theAEd0] PAE™

(%]

o =

www.dbpia.co.kr



=% /SUCCESS U E$]3 FXxo]|A 2] WDM-PONS 93+ ~AZY Lug=

Hoh dS oS go] wom, 53], 40Gbpsold ag 99} 19 102 £ =ReA Akl 2A
& exponentialdt LEjZ7} Atk Iy golA] 2% daglFo 93 Throughputs HoFEoh o
& T R0 HEEYS] AeE teiEY Ho 2EY, U2E- Z}Zk] Throughput2 i<
= AAAIZEY] ®3le] zlol7l @Al Fon), YA Al Al Receiverd] 471 421 AHE 714

40Gbpsogollre 2 F9 I7IE Yehlz ok o7 Z AolE HolA| ¢om, aggregate arrival
w3 dubFog gerEF o] ¢ wowmg rate®] 5715l W} Throughputo] Z71gHct.
A Al=Hle] i AE] ADARE B gRAE
Hol Tejzet fARES & 4 3 V. 22 3 g= o¢
0.084 E =%ddX= SUCCESS HESZ F-xoAg]

noazr WDM-PON< 913t ’\711%3‘ dag)ES Abstar
or, o MgE Hxs] A FhEE

A1, =, tunable transmitter, tunable receiver,

o
o
@

g 3t 53], B l\f—ﬁ_—oﬂ}ﬂ—‘: ArEYT T
ZEYS 9% A9e] 1FS Ve Pelse Py
= AHEEIem, o]zl SUCCESSA Exga Wg
. , , , 9] AoljAgd & Ao] WAL AREER 2on, th
* “ Agaguregatqurrival rsgtes(elfgs) & * T,Cl-v/_\%lé]f—'/lj ;ﬂ}c;e HOH"‘]\_ E'l’l:—/\] transmitterQ]- re-
ceiver7} TFEoJot = Q4ol 7|3 A
et 2AEY daglEe] de W Ay 4
HelE Hole F8% A ZF Receiver®] + H
& ® aggregative arrival rate's= & & oM, o]
Ao AA YEYIY AL A terE" D Jx
ERe) g me} 54 WA A8 = US
| Aoz Jeygi
3}

Average delay(sec)
o o o
=1 o o
=S 33
-

00721

007+

2l 8. o9 S wWE J2EY ulolE FFAAARL

Throughput(Gbps)

f K5 A7 S, B Rl Aleke 271%9
| GuelZe] M e QosE BAT) 9S4
&92 H89 BuE Fo PAIAA Fk

—&— upstream
—+— downstream
-+ - total

|

i
Ao
rot

3 4 5 B 7 B
Number of Receivers

12! 9. Receiver 9] Z7}oll W Throughput [1] Fu-Tai An, Kyeong Soo Kim, David

Gutierrez, Scott Yam, Eric Hu, Kapil

T — ' ' ‘ ‘ | Shrikhande, Leonid G. Kazovsky, “SUCCESS:

(| T peenetream ] A Next-Generation Hybrid WDM/TDM

| 1 Optical Access Network Architecture”, IEEE/

OSA JLT, Vol. 22, No. 11, pp. 2557-2569,

Nov., 2004

2] H@t, AT, HEH, BEE 24, B

hiAge] AAsh AR B B AT,

AT Sl=ERIglS] =FX] Vol. 26, No. 7A, pp.
i - e ‘ 1212-1219, 2001

0 ZD ,qgi,uregat:zrriw fﬁtes(e.fﬁs) " % [3] Kevin Ross, Nicholas Bambos, Krishnan

o
=1

=
o

Throughput(Ghps)
— — =] (=) [} o gy
*
.

m
*
‘

221 10. e9] Z7}9 wWZ Throughput Kumaran, Iraj Saniee, Indra Widjaja,

431

Copyright (C) 2005 NuriMedia Co., Ltd.
www.dbpia.co.kr



52188 =4 A *05-7 Vol.30 No.7B

“Scheduling Bursts in Time-Domain Wavelength
Interleaved Networks”, IEEE JSAC, Vol. 21,
No. 9, pp. 1441-1451, Nov. 2003

[4] FPeiling Jia, Biswanath Mukherjee, Jason
Iness, “Scheduling Variable-Length Messages
in a Single-Hop Multichannel Local Light-
wave Network”, IEEE/ACM Trans. on Network-
ing, Vol. 3, No. 4, pp. 477-488, Aug. 1995

[5] Kyeong Soo Kim, David Gutierrez, Fu-Tai
An, Leonid G. Kazovsky, “Batch Scheduling
Algorithm for SUCCESS WDM-PON”, Proc.
of Globecom, Vol. 3, No. 29, pp. 1858-1839,
Nov., 2004

[6] Leonard Kleinrock, Queuing Systems Volume I:
Theory, A Wiley-interscience Pub., pp. 102, 1975

432

Copyright (C) 2005 NuriMedia Co., Ltd.

2! & = (Hyun Sook Kim) A

19979 29 Ao
A &9

19993 8¢ AMUgw HF

ot
S

=
SRS

2004 29 AAMIEw AR
Ef}sta(apAL

20043 4¥€~20053 39¥ Stan-
ford Univ. Post-doc.

20053 49~EA) LG HA} o]FEAVEATA
TAHILF H ﬁfr“’

<PAEok NGN, ZEAL QoS

=5

www.dbpia.co.kr



	SUCCESS 네트워크 구조에서의 WDM-PON을 위한 스케줄링 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. SUCCESS WDM-PON 네트워크 구조
	Ⅲ. 스케줄링 알고리즘
	Ⅳ. 성능 평가 및 분석
	Ⅴ. 결론 및 향후 연구
	참고문헌
	저자소개


