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ABSTRACT

This paper compares some architectures to achieve the optimized WDM architecture for all optical transport
network, the comparison is presented in terms of the number of required wavelength and LT. These architecture
types are PPWDM, SHWDM, DHWDM and fully optical WDM. Topology is a static ring network where the
routing pattern is fixed and traffic pattem has uniform demand. This paper also proposes an algorithm for the
wavelength assignment for a fully optical WDM ring network which has full mesh traffic pattern, The algorithm
is based on heuristic algorithm which assigns traffic connections according to their rtespective shortest path.
Traffic described here that is to be passed through can be routed directly within the optical layer instead of
having the higher layer to handle it,

(optical path layer) & 7]&2) 717k Al =9)s)
of A48 ARE AAHoR Adsle d FA
wriall optical transport network)S FAE 4 <)
7“ E.]%I:‘]_[1,6,7,16,18,1‘).20]. ‘2—.1*"}32& M E}‘—or-l:é 7]

I.ME

r oo

B 2t e F AF Vel @ e g
Qe BFekn FE5% WA 7EHAlE o] F

T slem, o 7% WAle S Al 144
o2 274 YuEANE FHY 4 A= W |
%5 32457 glck ol Wek 29 134 o] 2]
A9 gu As us slvel @i % A=

%2 A3l ¢ 3 WDM(Wavelength Division
Multiplexing) &2 (ring)?t w4l(mesh) el
9] EEZA(topology)S AH43la Yok OXC
(Optical Cross-Connection) 8- A48 w4 efj2]

*  ZRA e @i ankang @ns.jsc.ac.kr)

o Aty Ay 1AAR R B AR 9 T(yks98 @ nature.skku.ac kr)

wnk b AREA A7
=2 F 0 98491-1110, A5-WR} 1 1998v] 1149 104

1048

www.dbpia.co.kr



EA FAE) AP o T2 Y U dvE|E AT

AL 7% 7‘47]%-’;1“9”1]*‘] B s e B
E2AE £ d24E Zn 7 AE AgHe
Z FEERRE B30, amlg- 3o 93e Zha gl
;. OADM(Optical Add-Drop Multiplexing)-& A}
B3k 2 W FERI} FEAAC A =
+= F32v) Adstn 3 ARl Aol W #Ar)
vl e EFRARAM, 3 B3, 72 AlE
A3 BPAe] 7Fh o]WE- ZpplbidINsL0 5
71el s AME AR oAEm) o 3
WDM-OADM &5 2 oF ez AAsi]
th

E =EdME 718 pExez drEd 9@
7Fx] WDM +=E 33} <$=¢} LT(Line Trans-
ceiver) 78] HH|E|E AME3le AoiHos vla
sloick =%, & 3 W E$(FON: Fully
Optical Network)7} Z7] 983 el 3ol &
Fota AAENE dF3od, VESaE &
e 7ol 71E g WAsA S 3 HEs
Haks sl daeEEs I3k

¥ AE ’ LEE I LY

B

|r|
W
In

| , 3 3z 2

|

pes * A= DC§ D DC§ spH A=

3% 1. ¢k FWDM TEel4 OADM ktd] 7|%

I. WDM & 7=x9| Yy

E AodE B Aleldw A e 2 7}
2] 3 FZF WDM W EHI HE3l59-E 792
o]¥3 =Y BAL 24F ¥ WDM-OADM&
olgsle] FAHY £ 9= WDM FE FollA
PPWDM(PointtoPoint WDM), SHWDM(Single
Hubbed WDM), $bH  JWDM(fully optical
wDM)?®, 2]z DHWDM(Double Hubbed
WDM)& ke 8Elc 9a ) LT 8
gl old wiet adl 33} Ze] LT 57} ¥
2ol HAF Y T FH=EE S BWDM
T27} 27 bR g APE AR ¥4
E] %4[18,19,20].

1. & AHolg HESAL &4

g 730 F Aold WEHAE B 3
o oy 3} A2E B NS roob s 1
2 M vil4l(vimual mesh) F&¢ WEHIE
VgL A st Eeld pae AA k=F
Hojdeg dFske # Alold wi4lfiber mesh)o]
th o] MES=S] RE F Ao|Ee] so)E #F
) g A2E ol /e o, g.3 %
Aol 4= Fud AN} g=9) 313 8)as xisi
N2-1p4e] =o' o= S0} A Sl Holds
E Y= vjgo] 71 o] e AW =
siElel] AR HAE AR} S%e A
b B xHE A7) 87EIch ofr)el| AolEw}
N-1°] WDM ©}g3l3 2 48l7 322 OXCE o
A% 7%, B A2o)A WDM-OXC 728 3% #
o]8 & FuZt (N+DMAE 7128l 8= nlge] 3
2R 2euat A48 7S] iR k=0l
BaA ee w4 FoiEd 3 ekeE vlE
glo] RE 38 1118 H483s WDM-OADM
P22 # A 4 NN-Do] #Hi, N-1
WDME #43 F Hg AR F ARE ¥¥
(splitting) 518 3} Alo)E4) & R Nj2o] il
g 49 WDM uiEElr|eh oukesly], F 283
2 AEE F A2 0OADM k== OXC k%
R} F Aol vt wAT =eEgle] AjyEE
(add/drop) & EKpass through)?] 7)5=t 33}
=g yEe] Fabo] Zkdslw LT g7 Hey A4
o2 EH2E FAY 4 gt

2. WDM @ #xe| Eai &4

F ARE Esd Edgs A9 AR A
gio] 24 shedstez k4] Al%e] SDH (Synch-
ronous Digital Hierarchy)/ADM <& &)z VE
=2 =9 gei(grooming)E EEAoZ ¥
sitt Bd EdE B4 N/ k=2 PAFE o
A el(full mesh) Heie] F A e =A
g =] ARYFEEE AA By g} T o),
7t k= Allg dAshs F 7 ZE(lightpath) 3hie]
EggeltV-D] ghg etk wm ig) j Al
3 AR $F TEHE vehid VEH29] FA E
Ay WS EYL T=[TQHIE FAE + Sk
ol A9] AlFel Evfd e el As
ZF CE olfspd xrm i) xxm j Alole] Ho
CT(j¢ Ea¥ x=ve] AP 71sslct 4% &

1049

www.dbpia.co.kr



PZTA T2 =27 906 Vol.24 No.6B

o] 10Gbps®] A} shle} 9} j Alele] =y 8x
0C-48-2 7145 Cx 49 & 72 TEj)=27F
He} a3 »oo) 2% ¢ gl Hdl I AR B
Hg-s ()= 01, -+ N-Dz&} &,

LOED WV ISIOED Vv {(F) o =aue
28351 wr i9 Ay By AEy 4= s}
Ci7t ek i)} Aol Ae gL 3 HE5e]
e el SR o g el

3. WDM & P=o9| vz
B HojlA oer 2 4] Fe WDM g
TEe] BAal AL BAEr] sisl] LT

4 %, Fhop) 4 59 AepIEiE ol gslsick
OLT Q) s A U SHehleiz =3

g AYsls SDHLT 45 ouisisd, LT 57}
HEepE vEYa= @ﬂl*ée e} ZE AR
e FHA: Q=1+ § €982 It

oI HW) : F AREL EfES vehie
Helrlel2 ¥l w1 ol AeeF AAHQ
W a0t Sick siae] Alge] ZolE # Al
#u] vjdo] oo WAEA ok

OF ¥H) : & AR} Afshe AelE viehd
= Hejrjer § g7t SRS gae] S8k
FREln k= oL BitslA ®Hek :.ai_.i il
Ef=z9 4 A=RE Hoishortest)d] & 2 =
WEEe g AAwojo} 3t

1) a8t WDM & =x2| o|2A9l 5[ oiE £

kT io} kry Alele] H: A e sl
Az Hx F $E =y, I =Y
(uniform traffic)2] A#(static) 3 F-Fell4] o2
ﬂc Al (D9 HA(ower bound) HT F = B

£ 3 ARe F 5 AA 9FE S(connection
numbcr)i i @eltl #a dAaee =Nz
AA Edfde] wg YA FF3] EulEde o
B3 dhie] a7EE 34 Edgos g =3
uel & #Ha2 A Folo) 4] )] B Ed
He vEZ] A =AY 4] 2)F F AR
a4 B3 F A (DI F3 AA 8= &= N
22 v goldd ko] A Edy & ot}
22 Add o VE=S 4 Ede 4] 2%
Zo] Erk 2 FRE kT ) Fpal Aol A
o] 7o) we) s} Aol wigk woe) F 4
= Heyl el qg FEsle 4 @9

1050

22 s & WE pEh, & k=gl 390 3
4 WA 5 A 59 Zw, B kgl ASE
Al (6 7},

N N
— Zi=12 j=l hi i
™ NN -1 )
T Y A

AA By gk 52i=| > LG ) @
L Huw xAAEANET

S EE ®
W=[Le] @

o w7k F5el AY

N - z_
Zhu—2(1+2+ N 1)=(N 1)(N+1)_N 1

pi 2 227 4
N? -1

H :2."\,:127-1}1'/: 4 =N+1

e N(N -1) N -1 4
by -2

N+l

W=|L, |=||——

I-‘"“-| (( 8 H &3]

o mer} el A4

N 2
N, = [1+2+--.+(~*1)}+1V-—(ﬂ—1£ NN
=1 2 2 2 4

DA NN & N1

U UUN(N -1 4N 1) 4 4(N +1)

1| N+1 1
Luv S—l—
o2l 4 AN-D

_{IfN+L L
W=|-L‘"3-|_[z[ 4 +4(N—1)H ©

2) PPWDMe| & #=

PPWDM FZ&= BT H=7} YR FA)s
€ TEEA, B AR 9 XT zheE s
ko] OADML # 728 23 glo] A AljY
& 3, 29" SDH 729
DCS(Digital Cross-Connect System)el|4] S2J%ic}.

H

www.dbpia.co.kr



A BAGTe AR F TRe) 3 g9 d3E A7

7} redld AEEE AA =qgd A xse
A B 2EFEE ke 79 3 AR Fe e
B fo} ARl wyE 7 kel ZE HAE
o] £AlH Y AAEHEE g e LT £ 3
$o) 2007} Hw, 3} ARe) F 4 1] Hrk
B i X 9 A6 mer =8y 540
wWalnz s del e o2 FEsle] 3R
22 gakd A (NP 3, VEY=S]) AA LT
s Al 8)F o] & k=9 LT & 2Wel| k=
& Ng FE ol

w=[L,, '|= Hﬁ%ﬁﬂ (N : even)
(=]

Q = 2NW ®

(N :0dd) M

3) SHWDM& & 7=

SHWDM TZ& ik o] v Eguo] 3
BE A4S gl shily HE w=g Fig
F28A, FE kT BE gghd 9t LT}
gheelske DCSE AT, B x=8 A9
g oJub roi EBue AlRYSEsE LTE 74
gk o w4l ¥ele] SHWDM TRell4 2o
P Az Yt el K ke h Aleld] AAH
th & wE oA ke jRo| Edfud F A9 B
A2E Ed S9E@E AR idA h, 98 A2
& holl4 j) Bk old k= g} HE k= h Al
B (N-)S F ARt dAEe] dEQ=e] AA
B AT 4= NN-1)o] #ch A =g sy
2 7|30 AANF wAANEke R FERleR
A B o] vk AMEE 5 Yok HEE F
A AAEE BE ) A2 LT 9 3 o8
A 9), 10)3} Zem, 74 71 F AR F Aol
= H = N-1o]c}®),

t
o=2n ‘N'”[F—T] ©

WZ[%(N‘”[ﬁH (10)

4) DHWDMS| & 7=

= 7o HBE Fal A2 ket EdYE
dA vEHzI S43lm ApidE F de
R-NB(Rearrangeably Non-Blocking)®] AH-& Zbe
DHWDM &&= EdE Wi}l A% =gzl
A FEEAN, 2 d3eas o] e o
3 BAE 712 d7sle] WDM 2ol AGd
Z8 7254 AR A vlasgck 2¥ 2
o} & of Wik 9kA w4 3efs] DHWDMR ¥
o] 2708 HE x=E FURE FREA EQYS
s woo ske Fuz e9ssy, o 3
B Alo) Edige o viESZE S Hu 3t
2] 3 AZE e}9Eigc). SHWDM T-29 o]
dul x=E sk Fuel N-DHS #F ARE
MAARslE g, e RE ko Wi =g

t

sas) gene W “’[“ﬁ}s} LT7} B8}
o}k S8 N=4k& 7Psial #Hl A% Jd9
§F ZHQF £ $EB3B) k= SE WP HA, o
74 ARgsHe A EEl #g o o8 ¥
Zal s|B 2 B 399 o BollA A2 WS
A 4 glemE, B FEY I e

t

["(N'”[F—Tﬂ s gok k= v} 19 B
gede] &k AgEH, ko iZ¥e w29
P ool &l 2kl o] ohRE EfYE
% §]use] o3 eyt & kx iz} S 1
3 Fell, k= jrb | 2 B oo S
W, % we Alle] 3 Az B & [MV-Dlg
AR 4k7 9 AR = el o3 PAgEE F
By Aole) W 4 4k x [N} 278
o} AA EFY] 50%e AA WEeE okE 50%
E AA ubg wro s zheElale] #Huel HE AL
o] AA LT 4 Quod} VIEHZS AN LT
Q #me} Hu Able A HF £ Wwst W=
Szl AA g 4 W TR o A e
W AlA e A w3 e A (114904 FHA
o} FH Alolg] WA 41 A (11.2)5 A$jgt ol
=)

t
O = 4x2k2’rN—“1-—|

(1LD)

1051

www.dbpia.co.kr



FZEA G =53] *99-6 Vol.24 No.6B

Wiuo =2k [N 1] (11.2)

! N[ ¢
e= 2N(N_l)[ﬁ-{+4x—8_|—N_~1" (113)

l' w- I)LV IHJrNTz[-I_V{_I] (11.4)

1% 2. DHWDMY] ¥ 7=

5) o BWDMe Y 7=
44 3} WDM F2E 44 xud) 232 ks
Alole) 3 ARE B ARE Al FREA
SDH/ADM, DCS%ES] A>3 g o8slA ¢
I 3 AR AE e F A3E Ausle F &3
kg ARSElE, 9 ) LT e k=] 54,
3 Az =led, B g b vl \=
o}k oF W ok wla] Yeje] ¥ JFWDM T2
oM eira dwelElfe Al o 28 7
Y, ke 47} 9l 79 PPWDM 3o] =
T e AR 3 AR4r) FdstA EejEle 1t
A e ﬂﬁ: A} e} Ux|E, T ot He
ol A%E = Aeld] F AR 47 FUHA) o
Lvg 7 W EEH’*J R} dAste ke At
olg] } A= & T3 A (12.)F At vE
Pz s A B = 2D F
Az shie] st 4 [HNV-D]8 Zg Felg?”
% AR shiol 98] &THE LT S [1AV-]
°l‘7 g e =Yg AYsly] 98] Bag LT
s (N-DIFV-D]o)mz AA LT 4= 4] (12.3)
7&1:]-120]_

1052

N N
L=1+2+34...... +?=T+T (12.1)

Wzl-_t_] _]_\Z.F_IX
N-1{ 8 4| (12.2)

Q=N(W- 1)[ 1-‘ (12.3)

4. WDM 3 Fx2| 45 Y
3€°ll/‘1 ardt o 78] WDM 8 F2F k

¢} B WHEAFY 7 72 B 49
LT S5 AdHe 2 viwshd 29 39 3t g
= WDM®] olEsl gi9jel BN 749 =2
£ A& ¥ J¥E T3, LT+ 3 WDM &
F 71 Be Hlgo] 8754 OLTM(Optical Line
Terminating Multiplexing) 22 LT <7} Z7kspd
vz ze aAANE 7RG xe 50 Hee
7]& SDHY K1, K2 &®R|Ed gl Xxc
ID(Identification) ol wie}l 23} 16742 AA
s, oF Wk Al 4] el B WDM &
Al BE kT Alole] F AR EfdL ¥
Aoz 71Adskgdck AA Wedady 8T7HE
=9 s 9 LT 542 29 3(), 3 =4
sidrk o] z1gdeld PPWDM -2 a9 w3
o] &7} v vt 9ol W LT 49 F
2% F715lq w|[ZAAect. DHWDM &
SHWDM J-=ur} sk <7} "o} LT 4= o
o] &%k ¢4 % WDM 729 A% %3 4
= #H4 o R} go] a7E) LT 471 2¢]
AARUA Y T EE &+ alch &§ o]
F25 T x=9 VENIAZE FANE PPWDM
Pzt 72 Ha s v RFHEE o F&
2 8] BAE derk kT 47} 8d A§ ko
o] Edje} RaNiraffic load) Wil g z} WDM
T2 BAE A8 2/ 3(). 3(d)ell =3
t}, o] 7¥ejA] DHWDM T =gy B3} 3
olatd o F1 wiAAAel L, WA 4= SHWDM
27 7P wel 87EE 4 4 otk 93 #

WDM TaE @ % Aze =em[t/V-Dlg
o) B4 FAle] At Fel2 JepiAw AA 7

Z 7R A4y 322 BAE0, 29 Rip)
N-DE o B 2L vEYdmE AR
PPWDM T2 3¢ =g FelX 71g v
AHent, Z2g ¥3)7} 3 oj4kd @) DHWDM +

www.dbpia.co.kr



v SA BRG] AR % Fxo} g g duAF AT

Z¥r} ZA| A e},
1490
129
& 100 // “““ PRWDM
? . [ = pully Optical
[ / ——+— gingla-Hub
60 —+— Doubla-Hub
a0 —/—7§-‘§§ —— Loway bound
20 A
2 3 4 5 & 7 A 9 10 11 12 13 14 15 16
node T

(a) e o v 4

1206

1000

{800 7 6 B PWDM
o B Rally optieal
=+ 8ingla-Eub
o [~ Doubla-Hub
% Lowar bound}

-
£ 600 7
-

2 3 4 5 6§ 1 & 8 10 11 12 13 14 15 16

pode

(&) mdol BE LT 4

trafficofl hE THEME (N-8)

A== PPWDM
a0
&+ 10 .A/A/u —8—ply optical
/e’ —&— gingle-Hub

=% pouble-Hub
=-#%-=Lower bound

1 2 3 4 5 6 7 8 9% 10

traffic

() B Fato] mg Ay 4

trafficofl B 179 (N=8)

K | =0 ppWDN
—8— pully optical
—#&—gingle-Bub
—— pouble-Hub
—-*-=Lowar hound

1 2 3 4 5 6 7 8 9 10
traffie

(@) =Y Fsle] }E LT 5
3% 3. WDM ¥ 72l 275le s} LT

. IY BHELE ASE 2EL WDM 79
Y

¥ A9 sbd % WDMERE x=7} oA wg
kgl AL AYeha 1359 Fzel TU3 374
o], 7t ke Alele] # AzE TEI ¢ I
% Zevha 7R olu 2k ke AA =y
t¥ (N-1)o] v} wpb H3h2 = el FC(Full
Converter)7} glo] xe8 Ewsl= 2g F A=Z7}
A o e 2 g s wge] gle
FEAAY E xud o] 2R3 G AR

(N*-D/8e ot 3 Fxe) Ha 3 AZ 49
Zerg RE kT AllE FU o] vake 7
A 3 sy W gesha) o'l mg wx
QW aTEE F AR & W +2N)/8e 9
FWDMe|| FEs1A|RE Uwk & tae] 4 ) A
2 49l N?/82] ¥4 Fakwh= xjolrl LAgich
a2 EE 0 g Eol7] A =g W r)5¢
2 kel "Heskl @A SR Hiy)
(wavelength converter) 7o) &3] F2sle] o
5 Sk B FRAA AHEm gley i}
2 wlgo2 Zgisple] olF we Fgto] e}
L8 gah) B Aiie ke A7l RF &
W7t dasls A9E mesle] ) HE »og
ALgslE ez 879 ARt 8 AEsln
w4 Wge] G 35} viwslget s Hek v
=5 AMgsle vEYI nE #F A= =
oy} shiel F 5 18] Sl g ARE A
F=, F 97t kN2 A$e] F AzE B
e AZE vl 38 k& 23 =H5ede) a8
22 3 A= Zolr} N2x} 2k Z9e) A =
g B35l WiS S daelEL A8l )
A (13)7} zbe]
N* N

N
Wi=142+402 o=~ a3)

ol Sl # ARE 8§ FReA] AR viE
= 2eg Akl & AHRE N2 Fo do)E g
) Aol o] I HRelM I}e] 4 ARES A
slo] AApe® wlgElsty, ogells A3 o}
B 3 A2 A vk wgoa s-Eit) o)e)
o] B Ame] whske wize} rpHA algEsle
F7ldoR Q7EE S S+ W2E 49] w7

1053

www.dbpia.co.kr



PB4 &8 =1-A] '99-6 Vol24 No.6B

$ob 49) wipun} ¥ xE=rt @& AR TES)
o] A& 4] (14.1), (142)9} o] ok ojdf
Wizt W2E §sle] AA o 5 WE 3P 4
(15.1), (152)¢} o] e} oy WG A=
R8st A Y A9 ¥Ee ®1F a2¥
4o xxo| H 2AR FE 2SR ES
ZAEc AT g k=2 WENIE pAte
Aol 1& TFHelvl, MESN2SE Hgse 35
5 red sk Aol fEl¥ Aes ¥AdEck
=3 T 22 JEY=RE pAY 9 sl W
o] B8 fI&E & & vt
N

2=+l (Nol 49 wiea 29 (41

W2 = N+2
T4 (No] 48] wj2dd A (142)

W—N—2+1
8 (Ne] 42] wld 739 (15.1)
w1

3 T2 No| 48] wigm2d ) (15.2)

F:d 1. ¢4 3 WDM % FRex] a7EHE A o

A4
oA dge| e A v WIEFEC)E &= A
wES Gy 2| 2F 23 | g4 24 8 2
NE=1 N2 <1 N?-1 N7 -1
L 8 [] 8 8
2
5 L Netm
N A I e
* 7| I g ML
8 2.
N=4m+2
40
35
30
4 25 oEURHEYT
Ko .
L .-
10 WEMMUE YT
. -
]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
s

@ 3 4@ A8 Rl whE vl

1054

=
&+ 2L ol e
X ]

G — —h—

2 3 45 § 7 8 9 1011 1213 14 1516
e

N Y T BRI R G A9
PPN e =ittt )
|

(b) =% 47} Tpoh Ay g vim
a8 4. 94 IWDM 3 FEAA ko S de 87

He 5

V. &3 3WDM Tx°| I g2 ez

71E F dddelds FARg o3 g e
2ol it B dtelMe &34 7€ WEY
A TAS WA kg B ohel sk B
Hare she o 9 duElEFe Adgled,
113,59} zlo] of wigk &4 ol Heje] S4& 2
+ ¢4 3} WDM ¥ FZ2E o HE gle k=
2 pAEa 7 ke Ald F FRE SR
Juiske] A ARE 7w Fdck ¥ A
daeled vENIE ) A X E=Nee ] B
T2} HE8 A, EHZE Bl A
71E Edge 98]n B 93e oz §4
A T F7) koo o8 DAk F AR
ke i) A AR FakEle B 4uEd
& F2he A, k=) 9AE Aoz A
WENAE FAsk, BA, =59 x= Aple] F
REE AAE, TR, GO A3l
A7AE 3 7R wAE St i) ¥ T2
B e 9Vt 24 deln, & x| ¥ FE2E
Aside & xert el iR Qlcka ZRkich
B Aelde skl shaigl ae] AR gk 3
3 guE]Ee Aeel] xR YY) w7
$ xX(N=6), T %T(N-9)9] HEHAE T4
1, o] FReA Bt BE F AR ¥
5(N=6 <l 73 7o) g Ydsisleh =y, 2
Aol £ die)FE HE4g o dojR]e ag ¢
7} 1354 ¢ FWDM 7 TR A4 9 ¢
o} Jx3hE QlFsladvh ¥ 59 o] 8§ 729
= 1§ Addld Ay Fx= WHEe GC
(Graph Coloring) W& mqjale] 2 xx= A}
ol9] % 7gel W o] AAHE AL =

www.dbpia.co.kr



4R A A B PR} B ¥ dawF AT

Sirh GC WAL xS Aol ofe} % A28 3T
flol G doz EWY 4 Jlemz ¥ A=
shy e T9) 55t Zo] Azdel Aol A2 e
¢ U3 Ak

1. Heoksls Db set Yneld

D x= 4 N9 vESad F »=F M
o, T N-lefa] XA wigke 2 lgdt $x|o
= N+12 $JAA7)2 k= N+2& k= N+13} v}
FREE AL o Bol, #A = 57} 4
d w F =g R, 29 59 o] k= 3
oA AA wERe R AAHF YAl k= 5] ¢
& AdAslm k= 59 v B A k= 62
A ARk o)W k= WEE FreF Ille &
AR Rt Ep ko) VEYAE kvt 3
Y o] Qlohx 7 $xE AR

@ #HE rlEAEY FlEE F s 1S
& N+1, N+2)ol| 2j5] & 32 N27ie} 7jE x
=] @3 x5)E ZA "o WA, =
N+2—x= N+1 #3k] gl N27je) 7|1& x=e)
37} k= Alold] # ARE A F AT W
Wog »T N+l—It N+2 il 3 A2E 4
gk}, olw| N29) MEL F A=t AAMERe
2 wEelAH, 28 % AR §F o #Hw Ay
H=<=N/2)& Zerh e, F 3 xT Al
2] F ARE N+2—-N+19] AA Hgge s s}
of wpAhS ARt ol ] F AR FviH
o, # A2 §F 5 H=(N+2)20]c}

® HAHE F A2 wAol wel ARSEHA| ¢
2 34 HEe Bt 5 27 59 o] GC WA
S o]gale] Tgick 7)) k= AR)9] F HE
T2 A2 o Ag 73 g)e] FE(color crash)e]
ek

re $F 17E 6714 sy o1 o 875
v % Az} 94g 2A% I3 5§ AYEY, =
= 4 24 de 3 hil desw ¥ x=F
713 ke F 49 A9 A ol i, &
& 32 Ny VIESEHAY F x=E 27lelm
A = New2 + 10] 719}, ¢ £ =9
HEYZ TR X2 = 3Y Ae B )
17, x= 4 5 A= 2707 EER ke 5
Nowd W F k=8 Jvlsbd 33 £ N2 +
1o} Fridc}t =3 2§ 59 o] B xxué v
EHI k= 3pHE Sisle] Ep k=l W=
Y3z WRsEE 3 g7t iR A o

om, 34 o FEE 7 2 ARld) F AR
7} 25 AdAse] Ede] 53] Ful=hd, B
reo] FReAE ke Al 3 ARy FE3F
A=A gho} VBT FAo] AR %3
A et wAge 4 4 sk =3k o® 59 A
8y 12E g 7R aAds 3 Az o ¥
o] 1% 63} o] Frk

ole] wie} & EFolA AU A=g- A ¥
otyelES 9k FJWDM 8 FReld = oE
HAe spiA sag ¥ F qlon, vEY
EE ¥4 de 7|1E 720 4 AR 9%
HAhg WA kw4 AR wAe ke ¥
9 4§ glews vEYa FA4e] -8eldla
AAHQ e 7IsRE & & Ak

Al

N —— ——— ——a

a8 6. xTugvlh 6 A W g

1055

www.dbpia.co.kr



TEEAE R =E7] '99-6 Vol24 NotB

2. mps gt Wnz|E mE A oiE o
=4

£ Aere 23 23S AMEA] S o
3 el o BWDM FF3ol] B AFelA AF
A Akt sbg g _
Foll o3 doiAl= s vt 10359 4
«o} XS Adysld £ de|FY] =Hgde
dgstaal goh  dmElEels 71E WEA(e
= 4 Na)oll 7k F 2o 7)E kel 4
A w3l wAA ke Hd BARR 3 AHRE
’é’a‘%}"q E—PQ' HIE-%]H(&—‘:— T Noew)E -?J‘gﬂ'}:ﬂ.,

N,,—l
T kTl S

7} F Az & o
44 wms) A4 35te) we 3 At 99
By 3512 M W E5 s PR 8
= 97 22 kst A 5)7) 4 (16.1), (162)
&} o] =} ol 17 Tb)e} o] F x=F

7?5}*:& A g = 71E T2 G} *’Fﬂ-q'
Nal!

“4 spgol a7Ee] 4] (17T o] H

=3 “}E}H dye]Eel o ezl o1 547&1‘ 7
§ 71 A foll dEpE Fo}b kel PR
AEElE 4 oA o dAgS o = Yo A
o k22 PR 23] Ta)e} Fo] F k=8 &)
sol T& wuol FUY AN B, A
(192} & A Y 58 g 5 Qlel, Gz
EL ALY Ape) dA Be A% A 4l
A QAFS & 4 ok ool wh B ATy
Aatele GaElEe AL kxoE 1 b,
71& VEHIE A AR g2 i g4 2
Aze WENIS FHT 5 28 & S Aok

o FF xro Hg

321
VO="==1 (-3 (16.1)
N -1
WiNy=— (N23) (16.2)
N1 N,-1 . (N, +2°-1 N, -1
W= 3 +—-—2 +1= '“———8 —_"‘“—8 (17)
o B4 re] Ae-
wy=242o
P (N=2) (18.1)
1056

N? N
W) ===+7 (N2 (18.2)
w _Nc?ld+Nald+Nau +1=(Nold+2)2+Nald +2
8 4 2 8
N:EW +anw
= 8 4 (19)
ML
N/2 NI2
e L3=)
L 2=

(@) A4 ProMS ez 7}

MEE

N/2+1 N/2

L 3=t
®) $4 PxelNe w0}

J2 7. 94 HWDM TEAMY § mc
7}

V. &

ob4 54 1
23 4=, PPWDM +2%& 71 #H4e 3y 42
EQGE P83 o] et G Al 3
ZAE7F AR Bk EsleE e LT 97} 87
e el s, 71€ EduE WA 4z 4
A 3718l SHWDM T3 B =3 ) ﬂ:r‘
E= ¥4 AAel 24| girk. DHWDM F-2&

e 44 sk ARLE = et 731%]*3
s FH kEe] Habde] @ @3e Zech okl
HWDM T3 ZE 8 2 F M AAAe)

o
b

www.dbpia.co.kr



=R BT AYY 7 T2 Ay g GBS AT

s ob Adsle gbds] Edg @@=l ¥ 4
e 7] 94 5 A B9 TERE EA4H
giek ool wel B &g o] TEE dAoR A
24 o3 @ dueEe Ajsiich =3 it
W o) e v)FAH) AR Bge] BAE
gl Al A& A-E s, & =82 3
2 Hg r=g Albshe 93 FWDM R4
87EE 9 5 AEsla S Wit gie A
-} 4w vl

& Q7oA ARt S g daeE|EFL 71
o5 AAEER] o HHoR VIEH=E Y
4 glem, ol Fvl T = A dIElEe
28E A 3% 4 97w dxEigeh ®
3, GCHMALE ol4sle] Ae ¥avt Aw), w5
reyr) E4 koo WEYNTT) ARhs @E[EHA|
BE B ole} W koF AMSEA]
& HAem 74 7eRke o 5 sk & A7
A 3= e 2ud ARFAUe] 9
s Adukg Zo)d E8AeR AAzled S
ESE & 7o Algsct

#

Ho

= g

[1] M.Camot, F.Masetti, L.nederlof, G.Eilenber-
ger, S.Bunse, A.Aguilar, “Dimensioning and
Optimization of the
Muttiplexed Optical Layer of Future Transport
Networks”, IEEE ICC 98, pp.202 -206, 1998

[2] ks, s ol A 0lE” g e
Gt FHEIETR] 7,1997.

[3] K. Sato, S. Okamoto, and A. Watanabe,
“Photonic transport networks based on optical
paths”, INT.J. Commun, Vol.§,
pp.377-389. 1995,

[4] Chang-Hee Lee, “Optical transport network
based on optical path layer”, A3 2] B E
AALAE =ik A7)EE,1996.

[5] Paul E. Green, “Optical networking update”,
IEEE J. Select,
Pp.764-779,1996.

wavelength-Division-

Sys.,

Areas Commun.,Vol.14,

[6] ITU-T  Draft Recommendation G.otn,
Architecture of Optical Transport Networks, 4,
1997,

[71 ITU-T Draft Recommendation G.mcs, Optical

(8]

9

[10]

[11]

(12}

(13]

[14]

[15]

(16]

(17

(18]

Interfaces for Multichannel Systems with
Optical amplifiers , 4, 1997.

ITU-T  Draft G.803,
“Architectures of transport network based on
the synchronous digital hierarchy (SDH)”,
CCTTT Meeting Report R-106(WP XVII), 7,
1992

S. Hasegawa, A. Kanemasa, H. Sakaguchi and

Recommendation

R. Maruta, “Dynamic reconfiguration of digital
cross connect systems with network control
and management”, JEEE GLOBECOM &7, 11,
1987.

K.Sato, $.0hta and 1. Tokizawa, “Broadband
ATM network architecture based on virtual
path ,"IEEE Trans. Commun., Vol 38 NO.8,
pp-1212-1222, 8,1990.

H.Toba, K.Oda, K.Nakanishi, K.Nosu,
N.Takato and M.Fukuda, “A 100-channel
optical FDM transmission /distribution at 622
Mb/s over 50 km”, J.Lightwave
Tech.,Vol.8,No.9,pp.1396 1401,1990.
$.Okamoto and K.sato, “Photonic transport
network and the connect

Cross system

architecture”,  Technical Report of IEICE,
(C892-49, 10,1992,
Tsong-Ho Wu, Fiber Network Service

Survivability, Artech House, Boston,1992.
R.Ramaswami, G.H.Sasaki, Multi wavelength
Optical Networks with Limited Wavelength
Conversion, /[EEE INFOCOM 97, pp.490-499,
1997.

Ching-Chir Shyur, Ying-Ming Eu , A Capacity
Comparing for SONET Self-Healing Ring
Networks”, IEEE GLOBECOM 93, pp.1574-
1578, 1993,

L. Wauttisittikulkij, M.J.OMahony, Design of
an Efficient and Practical Algorithm for
Wavelength Assignment in Multi-Wavelength
Ring Transport Networks, IEEE GLOBECOM
97, pp.571-575, 1997.

Ori Gerstel, “Wavelength assignment in a
WDM ring to minimize cost of embedded
SONET rings”, IEEE INFOCOM 98, 2,1998.
Biswamath Mukherjee, Optical
CommunicationNetworks, McGrawHill ,1997,

1057

www.dbpia.co.kr



PFEA 83| =27] '09-6 Vol.24 No.6B

[19] Tsong-Ho Wu, WNoriaki Yoshikai, ATM
Transport And Network Integrity, Academic
Press, 1997,

[20] Rajiv Ramaswami, Kumar N Sivarajan,
Optical Networks, Morgan Kaufmann, 1998,

[21] H.Obara,H.Masuda, K.Suzuki, K.Aida,
“Multifiber Wavelength-division multi plexed
ring network architecture for Tera-bitfs
throughput”, IEEE ICC’98, pp.921-925,
1998,

Z 9 (An-Goo Kang) 239
198233 24 : AiadEa MAlged B

1984 89 : weAehdta AAlgetst Al

199613 3%~8A) : AlFaehel Aalpelsl WA
190003 30~8AAY « FFAICEE Bt 1EkY 2w

<FH Fop SI A, BEAT

% ot THHan-Kyoo Choi) A3
1982:d 24 : mejf et AAFEE &4
19841 24« wejdeka ARt At
1984 18119951 24 1 LG AREAFH
FokadtA Ay 97
1995\ 3% -~¥A) - AN maf 23 Fws
<P Reol AF A2d, FEAT

¥ 2 (Keun-Soo Yang) A5
19983 24 : mdfista HALEEs} S4

1998 39~ : QAN HARFEI} b
<FHA Eob $AY, BEAAAE W vEY=

Z T M(Kyu-Seob Cho) k|
YorgAlehs] =22, 239, 435, pp.892 A=
<R Fole FAITE, FAY, FEAY

g} 3 (Chang-Soo Park) 5

1979'd 24 : pdfdta Al &4

19813 290 : gTjshL HALBeks} A}

199013 : Texas A&M university #7| =)z} wha)

1982~3A) : PFAAFAGTY AY A7

<] Fol> FFAA2E L UEY=Z, IP over
WDM, rle|asa} ErA

1058

www.dbpia.co.kr



