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Diagnosis of Multiple Crosstalk-Faults in Optical Cross Connects

for Optical Burst Switching
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(Young-Jae Kim and Kwang-Hyun Cho)

Abstract : Optical Switching Matrix (OSM) or Optical Multistage Interconnection Networks (OMINs) comprising photonic switches
have been studied extensively as important interconnecting blocks for Optical Cross Connects (OXC) based on Optical Burst
Switching (OBS). A basic element of photonic switching networks is a 2x2 directional coupler with two inputs and two outputs.
This paper is concerned with the diagnosis of multiple crosstalk-faults in OSM. As the network size becomes larger in these days,
the conventional diagnosis methods based on tests and simulation become inefficient, or even more impractical. We propose a simple
and easily implementable algorithm for detection and isolation of the multiple crosstalk-faults in OSM. Specifically, we develop an
algorithm for isolation of the source fault in switching elements whenever the multiple crosstalk-faults are detected in OSM. The

proposed algorithm is illustrated by an example of 16x16 OSM.

Keywords : optical cross connect, optical burst switching, crosstalk-fault, fault diagnosis, optical switch.
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Fig. 4. 4 types of crosstalk-faults.
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Fig. 5. Modeling of an optical switch.

s BRol], AAe waase s 44E 42
29y Azolch web] 0SMol 1Y 45} g FHug
of WA F 2AXNE TYSA AW FPHA A5 &
o
°]

&5 el W g8)A Pk o] Qlsle] Hlo|EH B ES
HhEslis 2S(conflict) HA)9} 3HYE o 2Jolo] &4 &
guk

AAHIE ¢\ (kA el AlojuE)E FE B 29
2% 59} 2ol mesle] g o] vl&eart
EES ANEES 22t % B o} g, Heize] 493
s} sh9) xEE V-0 @y g,

Mol 1 : 0SMe] kxtol] 91AF F 29)x)e) 1Y YA
at7)sh zrol Aejgicy

ox do
Ao

.l
I

OSMe} ¢lole) @ 29IHe] e 2 PP
thes gol Hojdck

y=1=cx, 8= cxet Sack OSMeN A58l kol
AlFtEle 48 ZEQ o3 FAE Bl 7 dellA] o] 4l
22h 159 Az ANT 2999 99 9 Wi g 2
4 Stk olm) OSMe] dleje] A&A] ZE ¢5 Zal Y
" Alse] dEAER 9X 29X A 4y P
Ore ohe-7t Zo)] Feldrh

Ho| 3 : ¥ 2¥Ad FEFo] &A1Y | ¢
(crosstalk-fault matrix) Cy & -7} 7ro] A ol3ich

g} 113 8l

a(l—-c¢,) ac
C, =M, M, = k k
MoTE e [ﬂ(l—c,{) ﬂck].
Ho| 4 : 0SMe] 99le] 24 ==y} 99,9, ,
TR NAA xES B 9YE Ase) dEHR
NG 29250 A 9y YL 2m FPoly o

_ [inv (q))] B P & .. B,, @,
inv (¢) (po o PP (pm_z o, |
4 Aue 4 9y sld $38 ARg ovisy

0.imv() = 72} o w4 NOTE e A ¢ o
27 A Y= oz Auld 3 HoluHl10].

2. 7t 2ied F—ﬂol§

19 2004 HRl 291X 9] 4712 AANEIE UA T
3k Heol 2714 o Ho¥o g Zoksle]l 1# 631 7o)
ge] 388 # ]‘:} O]“ﬂ AoH|Ed] o3 2|7} H
HAA(P: parallel connection) wj 2% Az 0& W
2} S4(X: cross connection)olH 91X AElge 18 b

=TH13][14].

o] 2742 29X AAGERES 2Elste] OSMollA] A2
74 2-9-8) ZZ(VRP: virtual routing path)E A73g
Ao, o]F olgate] Q mERl(off-line)doll MZE 7t
28 Ee]E(VRT: virtual routing table)g FAY +
ULk olg B8 47k JEHE vEg o B AR
VRT9] #4o] 7kttt el a33dA e 29129
A2 Pl B FR} ANYRE AFshe A4S vk
OSMellA] 2} Gl F24 F7e 3 HIE(R()E FA8}
7] Wil oo # 2R A4S dZsed e 29
2 ek fA ZFEL 299 dElgkS VRTA

oz 4 H’O

_— e _— — e —
-~ —
i //>\\\

(a) g&: P (b) WXk: X
1% 6. 2YA Y AAH.
Fig. 6. Connection status of a switch.
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Fig. 9. Fault diagnosis of the example 16x16 OSM.
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