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Chapter 2

Background
2.1 Wavelength Sensitive Switching
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2.2
Photonic Slot Routing (PSR)
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2.2-1 Switching Node Architecture of PSR
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Figure 4: Slot Switching
2. Merging (Figure 5):
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Merge

Figure 5: Slot Merging

3. Copying (Figure 6):
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Copy

Figure 6: Slot Copying

2.2-2 Destination Constrain of PSR
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Figure 7: Destination Constrain of PSR
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1% 4 B4+ 0 photonic slot 3P £ » T B 3 AE 2

(base-station) » i3+ > € & Pe 4+ ¢ header p 5 destination node £

0'14\

destination base-station 12| %7 > iz B 3¢ . F & BF L0 a0 LT
KoL G A 5§ BT R E e o gL R b e
photonic slot > ¥ 42 & & SR jcBA £ € R ET b2e > » i}u{

R U AT 0 R LS ndt e S EiE R Y o 2B R AR A

PSR ¥ 4 2 _# % & photonic slot ti g2 m & & 7|i¢ B photonic slot

5y

PG e B sy g FYE3E photonic slot ot 4@ B AR
Yz ts o iz B photonic slot g;ﬁ—g PSR node ; i“f TP A4 - BT
e1 photonic slot x F 4 g2 2 S 4F g2 ¢ photonic slot s.5% #ic -

FF AR & fadelay line buffer 1 % e 55> % PSR node
¢ &4t e o buffer £ optical delay line 7 packet buffer » @ 2 # *
electrical buffer enf Fl28 P ¢ Az 5 ehR &4 |8 - T F) 5 AP F
FEF AT OUELRY BT EH AP A AR BRER T
2w s9:E F“all optical (2 )74 ps > @& Fafe 7 BRIk gl gl
G PR nBiEon 2 TR EPe > T REHE ST G o L e}

A i i * “Radio over Fiber” [13, 14, 15 and 16] s 4= ¥ i * - A #
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SRR e F Ak SR F RF £3LpF > ¥ 4% ROF &%
PFE H-RF G LR S R DL T kR *f‘r@ﬁﬁ o B
S P EBECEORFETSYE T T ko F E AP APSRnode 2 * electrical

buffer 1.2 x = @ éi%lﬁ BATE > £ EFF A+ electrical buffer > 77

)

¥ % - PSR node ¥ & — buffer L FEFDRTEEE > BT

g = ks A o4pF ehelectrical buffer 3 v chig Bk A optical buffer

=i
q

v oeat Bk o 3@ @ £ 2 b photonic slot pF 5 @ * optical buffer &

PUUE - RO ATRERER (8 3 E RARE AR
¥ oo FRE-T i}ud, T ¢ il 2 30@ electrical buffer # 11— ® § A 4t¢ >
ERARLTRERFISEIHE B ALY B £
electrical buffer = » buffer.e gim 3 e v A gmI R o d
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i

AF e Ao a R APTR fedh- B AR Y M A2
T 0 Ry - Brma B E B R Mt A 5 .

AP S BEaREY o BN A DRTF e F - B
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F 2 4r%ild 7ok gk £ o IR 4 i}w ’B i~ optical buffer 2 >
FrueBaopE - B> v R optical buffer #8025 ¥ ot gk
PRI B e ¥ v A 4 9 #7112 optical buffer ¥ 7 it th electrical
buffer - 7 My B 3te FFEL > A TR F LT v - b g |
2 E F ¥ iz b ophotonic slot > @ sq* H_% © & optical buffer et
¢ A FRE DR T
B0 R ERAER Y LA g xS R At cnfl A Ko Ay
# i > #-7 node ¢ 4r » photonic slots optical delay lines > @ T % &

£ 3¢ & photonic slots 12 & B~ g X 2 header ¥ i 3] 4 1+ 0 buffer

delay lines = > # ¢ - i& % %% 35 5 atZ photonic slot » ¥ & 2t ¥& ¢

\\~_

TR R K AXErE_E a7 PSR node ¢ A 2 ¥ 4 - B RTD

photonic slot » & i% dvite B uz¥ b ophotonic slot I P 1@ 3% el & >

"2 P AT R B o d AP PSR e i % g
— B WP AR A R o s AP AL 2 F 5 “Dynamic Slot Scheduling

(DSS)”» & ¥ & — F A » #4piE B 2 dofm4h 2 kil o BT (F e
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Chapter 3

System Architecture
3.1 Network Architecture
B & AR E BE R R TR R R R E Y B

oA PLY G- BHE-RATvEE- @@?]—% o TR gk

| e B ch

e}

Beo @ipfh- BRRApERERE B AP LR AL

(N

%

KXol ot G Wi B AR (Fn A EKP w2 F
WHcP L onchnodes(# 2rinodes BB L on)il S - @Ik cha FRe

-

B. o & - & node %% ¥ optical bridge + % if 4 4% 3 #%:if cnode - &
% kg T 2T #HKpos byEikE 5(base-station(BS)) (& i :

base-station #c P % b) > 4ol Figure 8- #77 -

0B E RRT R B E I RS SR o NP R AT A
R

1. B HAPRLE - rEpFrs = e @ﬁi%] o

2. K ALIFREEF BE 5 nanodes F & - B nodesi’rsX Aol it
B #c L b 5 (base-stations) o

3. A ¥ = (base-stations) i ip #icE I3k kk £ chdicp (H:n: b =
W) o

4. & - i ¥ - (base-stations)FR ¥ § — tunable transmitter - 12 %

— fixed =% ¥_tunable receiver ( @ & * fixed ¢ €_tunable receiver
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Figure 8: Network Architecture
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(ROF) [13, 14, 15 and 16] s iFf e gh b 2 MhiTehm SR EE - B 558
d kgD 3R o ROF - 6% RF 3L % 4 41 chok @ 618
S XH-RR GRS LRI T k2 b EF R RRR ST E
BRRPERDOFASBEE LE TR OBE Ao R BT Y
R R RFEAGLEFE @fcT @ ROF @ ST 1R
ERRERE IR E CATV E0@ MR o & F) L AT S

A fes PR B i ¥ o 4pF g Aig * pre-allocation #-¢

hﬁ'—

#FE P M A 84T 0 4e: fixed

F_&

G BT N f R o e AL
receiver ~ “wavelength-insensitive™ devices =< = A/ 8Kk % - & &
DB R F A P ITRENR o B e ] e B A

UECIREE RPN e s L TR STy 2 B

BRGEAP R e FEARRY Bt QiR BEIRE
B 5 5Ll 9% it enfT 3E o 3@ 4ot - BOPTHE > 353 tunable transmitter >
3 3 AL @ iE e £ > T3~ photonic slot # - 31 :£ destination node {4 -
3 B~ photonic slot =7 header I (5:iF4p ¥ & <k £ @ T destination
base-station - 2 7 @ F L B4 F node TR Lo % 7 A Ry

B G- A RV ST ST slot chiE > SRR B- o 38 n
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time-slots » ¥ =% £ endte K@% > » § F] 5 &8 7 TDMA e
R EBRESR S PR U ER o Slot BBk £ KA ¥ - B M
L3 R4E » s e photonic slot » 8 & i 8 1 ek gk e @ﬁ%} 2 A
ESlot At L %5 EF| A€ % Slot Frame shE BE#% 5 R
ERRA R - BBk ¥ 57 EEBRER- EBiFFH > X
K€ 1% 48 bridge = 15— £ time-slot i& (7 { 4R T B 4F I o s (T H 7

B e SE B SR 0 T U EF 2] 5 LR e

R

W A AP R R SRS R g iy i K

3.2 Dynamic Slot Scheduling- System

% “Dynamic Slot Scheduling (DSS)”i& % & se¥ » 0% M 4te @
2 X L P &Y ks v o iE B8 % “wavelength
sensitive” ~ & ey 4piT o AP A node F X e X7 ¥ - 7 it 5 PR
i‘%{photonic slot delay line » 3 4c 34 & A% B iy e 5 g2 3 4o e it ™
AR R ki 2 PR ME B A fie o 3 $fe“merging function” » 12 #p

4 & ﬁjiﬁiﬁ:'ay}‘fﬁ?

=

o fE 3 &2 “Individual Wavelength
Switching (IWS)” % %t4p o #-%A p 4@ & * photonic slot delay line

¥7 PSRk Suggpe > 3 ¥ 4 %rt#i destination node e7* 41 » H = 2T
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Feg s oo FLARRG T - BRS04 - 2750 photonic slot
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slot eniddic o 4ot — k7 AR R S B A e 0 X T LG pken
Qﬁﬁéﬁi$amxngm@ﬁﬁﬂam®@$ﬁ
50 1= DSS 20 kAL g RV ARgE 0 g3 e ER  ahswitching node
WAkt o B AP R Aonode ® sea photonic slot delay lines » % =

= 12 delay # P-4 3P 96 o5 node £« photonic slot switch & Jf

ﬂd\

73 2Tk Ilena fA i > 7 T Uslot coping function” £ “slot
merging function” » § fRizdt L F K & A S 5 ARG iR P
Mk Eom DSS ¥ ATk #F4EL + agrswitching node 7 2 Figure 9
2. DSS switching node f§ i+ #]- 14 2 Figure 10 # node :%km e3¢ 15 Bl
¥_Figure 9 2V i v v v @ AL PSR 7 7 - i feed-back £ slot
delay lines » %38 ~ zfi*zui * DSS &2 cnE & F1F o @ ¥4 B4E
H ~ & #-%} photonic slot £ F & 4 4%z s« £ & :i& » slot delay lines i&

7 2% drd] o ¥ b d Figure 10 ¥ 4% 1 3%7 % <0 De-Multiplexer
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¢ d A argR * o fixed receiver % g base-station #7 ¥t cdF Tk £

#-++& @:i% 3 destination base-station

Slot
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SO | ______ »l Control Logic | ______ o X
A |
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h
Rx

@ .
(@)

Slot Delay Lines

Figure 9: simply schematic of the DSS switching node
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Figure 10: DSS switching node architecture
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B3HE AT ORI @

E

g & ehe % arrival photonic slot iz 3 #t¥H 2 7 * A& > 7 10k
ERiEBATE o 7RA K SL € H-U 2 ~ optical packet delay lines > 12

2 PR ZFIpFRF ]2 18 3B optical packet buffer Ak §

b=
o

PR E 4 B ¢ o (Figure 11.1)

arrival slot

A2 is used
e

(21 |0

Packet Delay
Lines

Figure 11.1: Transmitting Step 3.

# 2 7 B3| node 2 4f & 22 k4B packet delay line 2 4t¢ > 4p 3
#4 - arrival photonic slot eh# * L & > k iL € EH BB HH
packet delay line z_ 4+ # & * i & photonic slot » & ¥ k|| node

Z2_%t# *x ~ packet delay line - (Figure 11.2)
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—0— 22

.

new arrival slot

Packet Delay
Lines

new arrival packet

=D
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s
depart packet N\ 0
delay line Kﬁ
Packet Delay
Lines

Figure 11.2: Transmitting Step 4.

R kELFE packet delay line 2. 4+ - $+3.3 arrival photonic slot
BEET VAL RGBT ST

i3 i@ & 3@ photonic slot delay line 2 slot s/ ™ o %

&
I
She

A 2 — @ aThphotonic slot > 3= Jn L ¢ i 4 k[ 3LE packet
delay line 2_ 3t # » 3% » i& i 70 photonic slot» 7 3= & i photonic
slot *x } T &k 4 sz 8 > £ F= arrival photonic slot #x » photonic

slot delay line 12 %a4F 3 #% 3§ + photonic slot =%, % - (Figure
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11.3)

arrival slot

A2 is used
-\ > backbone ring
/—0—\ 42 ] N network
— PaN \ / >
\/
/\
/N
2N
Packet Delay _/ .
Lines >
> —
new generated slot
Slot Delay
Lines

Figure 11.3: Transmitting Step 5.1

5.2 4R KF ¢ 4% 3 photonicsloti & 4 photonic slot delay line »

%,

< b g B%7rv &2 arrival photonic slot #_F ¥ 14 merge - & ¥

2l

BN

merge > T 7 #- merge == iF photonic slot » ¥ ¥ #-3+& 22 » i

Y

i# merged photonic slot ¥ < F it @ ix o FE 5 4F¢

FEN

~ e
ESEdll,

iz % merged photonic slot » B # # — & #7¢7 photonic slot 3= 7%

3 2o o £ iz B ATA A g photonic slot #x ~ photonic slot
delay line » & ¥_s& ;* %z » photonic slot &3+ & Pl4t:d £ - (Figure
11.4)

34



Merged Slot

new arrival
photonic slot S —

A

_> :
Depart SDL Slot
Slot Delay Lines
Merged Slot
—0\ mx
_» =
\ / backbone ring
fiber

Packet Delay /—O—\
Lines _

new generated slot

A

Y

Slot Delay
Lines

Figure 11.4: Transmitting Step 5.2
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#= arrival photonic slot *z »~ photonic slot delay line - (Figure 11.5)

new arrival slot
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-
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— > > (O) +—

Slot Delay Slot Delay
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Figure 11.5: Transmitting Step 5.3
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[ESUY
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1/2

an all packets be pu
into arriving slot?

Generate a new photonic
slot and put packets into
it.

:

Can all spare packets be put
into the new photonic slot?

1. Put the arriving slot into
photonic slot delay lines.

Lose the packets which
can not be put into new
generating slot.

2. Put the new generating slot
on the backbone ring.

l
S

Figure 12.1  flow chart of transmitting procedure
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2/2

A : Arrival Slot
B : Photonic Slot which is out of
slot delay lines

CanA & B be
erged together 2

Can all packets be put
on the merged slot ?

an all packets be
put into B?

1. Put the spare packets into
the new generated slot.

2. Put the new generated slot
into the slot delay line.

an spare packets be
put into A?

Y
Put the merged slot on
1. Put A into photonic slot the backbone ring
delay lines. network and transmit |
"|2. Put B on the backbone ; it.
ring network

Lose the packets
. |which can not be
" Iput into slots.

Y

State 2 end.

Figure 12.2  flow chart of transmitting procedure
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packet delay lines #_% 7 #F@h T L - T *ﬁf iz ~ packet delay
line 3¢ 5 T — =i ¢ ¥ e E2 0 photonic slot > (e £ 3% i #13
3¢k ku@ packet delay line 72 3 feed back x4 ig > 7% Wiz e 4f ¢
#0574 i~ packet delay line — =t o 4oyt - k3 4v i e packet delay
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PR @ i 4vifg § o photonic slot delay line » v & siacag e & 1
FaRAM A s vaet FF 2 gEF - B # 4 photonic slot delay
line & e > b BPER L R4 0 AR A FL Y LRE PR
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Chapter 4

Simulation Result and Performance Analysis

AR AN R A T A B B PR TR T HORS
BRSO AT o m AP A BRI SR E L R A o
g Table 1 enfickt S Bc SLETR A > 10 fRSN I AT iR

9

Bt B R L hR gL o

Table 1
Parameter Used in Simulation

n Number of nodes
W Number of wavelength channels
b Number of base-stations
a Per base-station-offered normalized load
| Frame length
pdi Number of packet delay lines
sdl Number of slot delay lines

BOOREAEE AL T R AP TABERITH LT S EMEP

. n& 7Pt gnodedicp -2 & @ * WSS % 5Lp]* node
% IWS (Individual Wavelength Switching) node ; # = PSR & 4t >
P -#_PSR (Photonic Slot Routing) node -

2. WZ T REY VO gt LA #ic o
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3. b %75 B node T s FiFRE Ak 5 (base-station)z
B i pbooh 2V ek b=w 12 i A2 18 W ¢ normalized load 3+

B
8-\

4. a %7+ - B 5 (base-station) 1 i & % ke normalized traffic

o

5. 1 &5 k3u¥ slot eniddicy @ slot enid e 7 MR > U 914 T
f R s ] B EE > T — B oslot R Rk A iR R -
Bl 7 % cPpEf o

6. pdl * % & — B node * :ipacket delay line =i # -

7. sdl i £ % — i node # wslot delay line= 3 # -

d »“tunable receiver WSS™ &3V eram g s oL S @ B T

o AEE 2R A ko TR kAN i & U “tunable receiver

WSS” 5 % > 25 MR L siiri A {0 per base-station offered

saturated trafficload - Az &= 5 7 @ v & 3 &k k2 2 R B

P

% b=w o WA A FERE L > f1F node 2 T bl AR

(base-station) B #cez L 5k ¢ ik Rl RARE 2 B P AP R o B F AP

EaE SRINUS -3 el
n: Number of nodes

a: Per base-station offered saturated load
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a x + +..-— =1 n>2 (1)
n n n
¥ OoRE TSN
a—i n>2 (2)
n-1

Wamrin=8 5 b BEHH AT d BF () Bn=8
s » i ¥ F17 per base-station offered saturated load a ~ 0.2857

£ % 2L i 2 “tunable receiver infinite electrical packet buffer WSS” i
BT BT b2 F %0 1% electrical packet buffer 23 £ > { &

@ 4v i ko2 traffic load 2% @5 Tleefe » A 07 J5 FEL% Figure 13

MEZE N E o
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—— tunable receiver WSS with
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8000

6000 |~

packet buffer lengtt

4000 |~

2000

0 L— . . . . . .
02 021 022 023 0.24 025 0.26 0.27 0.28 0.29

per base-station offered load

Figure 13: electrical packet buffer length of tunable receiver WSS
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B R EG LA AP n=8> w=b=5-1=48 5 pd/=3 2z %

a=0.3> X {s & P& 4* #c @ ¥ per base-station offered load i& = normalize -

%2, ¢ 2 ke
N :Vb""Iﬂb

# ¥ iz per base-station offered normalized load > % % I,

pL giv; Bl
8.00E-01
7.00E-01
6.00E-01 —— Tunable Receiver WSS
—=— Fixed Receiver WSS
< 5.00E-01 — -~ Tunable Receiver PSR
f}. —-»-- Fixed Receiver PSR
;j 4.00E-01 ~x-- 5dl=0 DSS
g &~ gdl=1 DSS
& 3.00E-01 —+—sdl=2 DSS
——sdI=3 DSS
ZALYE —— sdl=4 DSS
1.00E-01
0.00E+00
0.1 02 03 04 05 06 07 08 09 1
per BS offered normalized load

Figure 14.1: packet lost probability of all methods
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1.00E+00 ‘ :

1.00E-01

—— Tunable Receiver WSS
—=— Fixed Receiver WSS
— - —Tunable Receiver PSR
—-»--Fixed Receiver PSR

X -+ gdl=0 DSS
—-®--gdl=]1 DSS
—+—sdI=2 DSS
——sdI=3 DSS
—=—sdl=4 DSS

1.00E-02

1.00E-03

Packet Lost Prob

1.00E-04

1.00E-05

1.00E-06

per BS offered normalized load

Figure 14.2: packet lost probability of all methods (log scale)
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ARAREPrie2 PSREBE M4 T XA A PSR node ¥ 4c » photonic
slot delay line » 3 4+ H e p 0 Hpug ¥ sdl et 4e > % F4te B4 5

¥ 12 & “tunable receiver WSS” gt %t o A i ¥ 1w d Figure 14.1 &
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Figure 14.2 g% 1) »

20 W sdl e 4 o e F A TN BT tE o
sdl=4 erpiz > 3o F 42 F e &% =%

> v “fixed receiver WSS” % 4%

BRI

M3 o 2§ - 35 2]

%,

RAXTD AER DB F 7R F] 5§k AL f U438 0P ik - photonic
slot delay line #73]™ ¥ 1 & * chy BA%R KA%> > 4opt — KU )*Ikﬁ g

273 4e sdl & vt R E R AE R o

r2 3 v photonic slot delay line 77 3% &k ®% i dte F 4 5 > 7 /R
/oA ek T%ifjﬁ{?‘:ﬂ‘é" g B A 0 BT BT UG
Figure 15 B 4 o @ & ¥ sdl i *v > e chwf B pF 77 F2 % 3 4 > R

%
I

m il sdl=4 5 &) 0 T andt @ 4 JAEF R LS “tunable receiver WSS”,
Siendte wt EPFR L 3 40 0710 T timesslotse ¢ * sdl=4 2 slot delay

lines » #73 dv crip it 2 BPFRF - TR n T 172 5 § o 7RET

i

SR = N év’ﬂ@ﬁi%lii B AP % B> &~ slot delay lines #73§ 4r ¢
PR BB e B > 2 AW R R ahge 2 oo T

S T LU S SR TR EE S N

4venig it slot delay lines > #43™ & B %

=F

C
T,
X
%
d~
[}
Q-
>\_
s
=
v
ey

48



35
301 —— Tunable Receiver WSS
o —=— Fixed Receiver WSS
7 25
g — -~ Tunable Receiver PSR
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Figure 15: packet delay time-slot of all methods
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Figure 16.1: high priority packet lost prob.

Figure 16.2: high priority packet lost prob. (log scale)
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Figure 17.1-1: sdi=1 high priority packet lost prob.
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Figure 17.2-1: sdI=2 high priority packet lost prob.
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——dl=2 1stP=0%; 2edP=50%
—8—gdl=2 1stP=50%; 2edP=50%
-4 —gdl=2 1stP=100%; 2edP=50%

Figure 17.2-2: sdI=2 low priority packet lost prob.
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Figure 17.3-1: sdI=3 high priority packet lost prob.
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Figure 17.3-2: sdI=3 low priority packet lost prob.
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Figure 17.4-1: sdi=4 high priority packet lost prob.
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— & —sdl=4 1stP=100%; 2edP=50%

Figure 17.4-2 sdl=4 low priority packet lost prob.
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Figure 18.1-1: high priority packet lost prob.
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Figure 18.2-1: high priority packet lost prob.
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— =&~ 5d1=2 1stP=50%; 2edP=100%

Figure 18.2-2: low priority packet lost prob.
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Figure 18.3-1: high priority packet lost prob.
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——dI=3 1stP=50%; 2edP=0%
—8—gd1=3 1stP=50%; 2edP=50%
— = —gdl=3 1stP=50%; 2edP=100%

Figure 18.3-2: low priority packet lost prob.
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Figure 18.4-1: high priority packet lost prob.
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Figure 18.4-2: low priority packet lost prob.
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—8— gdl=4 1stP=50%; 2edP=50%;
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Figure 19.1 differentiation of different priority packet lost prob. (log scale)
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Chapter 5
Conclusions and Future Works

AR Ty 2 % @ M & g“wavelength insensitive”
B - 1 Rz k4R (4o buffer delay line)#s e # 7 187 3

SuE b o LA @ F 4 ik 12 PSR (Photonic Slot Routing)

<

HEEA LB AL - BE AT E - @ﬁ%]'% B 2 TRtk 8 6 A 2
FRERL ) ¢ B * B 2 A2 "wavelength sensitive” x 2L H % Kisziy 4p
172 > k“All Optical” e § % oo 3 ¥ SUJR T A3 & PSR k5? » &
2 ovE B AR A fe 2 AR 2 At L ET R SUPR T L IR AL BE S
v 1 ;‘%‘gl AE LSRR ETERESORERREY ¥ - 3 G d 3 FRREE D

LA Rl Mm e S & P ae ROF (Radio Over
Fiber)snghjirid &8 e R e @ MR 2 L om A ATV R EAL

A e QoS (Quality of Service)lRix o @ Ak Kaw 3y > & > ¥ 1§ %

o+

g EY A% 5% 2 Q0S JRIF 0 R B R L BT

2. 2 T 4 (Fairness) ek 47 e

62



Reference:

[1]

[2]

[3]

[4]

[5]

[6]

Elek, V.; Fumagalli, A.; Wedzinga, G, “Photonic slot routing: a cost
effective approach to designing all-optical access and metro

networks,” Communications Magazine, IEEE, vol. 39, pp. 164 - 172,

Nov. 2001.
Hui Zang; Jue, J.P.; Mukherjee, B, *“Photonic slot routing in

all-optical WDM mesh networks,”__Global Telecommunications

Conference, 1999. GLOBECOM '99 , vol. 2, pp. 1449 — 1453, 1999.
Chlamtac, I.; Elek, V.; Fumagalli, A.; Szabo, C, “Scalable WDM
network architecture based on photonic slot routing and switched

delay lines,” INFOCOM '97.Sixteenth Annual Joint Conference of the

IEEE Computer and Communications Societies. Proceedings IEEE,

vol. 2, pp. 769 — 776, April 1997.
Chlamtac, I.; Elek, V.;- Fumagalli;~A.;-Szabo, C, “Scalable WDM
access network architecture based on photonic slot routing,”

Networking, IEEE/ACM Transaction, vol. 7, pp. 1 - 9, Feb. 1999.

Hui Zang; Jue, J.P.; Mukherjee, B, “Capacity allocation and
contention resolution in a photonic slot routing all-optical WDM

mesh network,” Light-wave Technology, Journal, vol. 18, pp. 1728 -

1741, Dec 2000.

Boroditsky, M.; Lam, C.F.; Woodward, S.L.; Smiljanic, A.; Frigo,
N.J.; Dreyer, K.F.; Ackerman, D.A.; Johnson, J.E.; Ketelsen, L.J.P,;
Antao Chen, “Composite packet switched WDM networks,” Lasers

and Electro-Optics Society, 2001. LEOS 2001. The 14th Annual

Meeting of the IEEE, vol. 2, pp. 738 — 739, Nov. 200.

63



[7]

Boroditsky, M.; Lam, C.F.; Smiljanic, A.; Feuer, M.D.; Woodward,
S.L.; Dreyer, K.F.; Ackerman, D.A.; Johnson, J.E.; Ketelsen, L.J.P,
“Experimental demonstration of composite packet switching on a

WDM photonic slot routing network,” Optical Fiber Communication

Conference and Exhibit, OFC 2001, vol. 4, pp. ThG6 - T1-3, 2001.

[8] Boroditsky, M.; Frigo, N.J.; Lam, C.F.; Dreyer, K.F.; Ackerman, D.A.;

[9]

Johnson, J.E.; Ketelsen, L.J.P.; Antao Chen; Smiljanic, A,
“Experimental demonstration of composite-packet-switched WDM

network,” Lightwave Technology, Journal, vol. 21, pp. 1717 — 1722,

Aug. 2003.
I Chlamtac, V Elek, A Fumagalli, “A fair slot routing solution for

scalability in all-optical packet switched networks”, Journal of High

Speed Networks, vol. 6; pp. 181 -.196, 1997.

[10]P. Doussiere, “Recent Advances-in-Conventional and Gain Clamped

Semiconductor Optical Amplifier;”" Proc. Optical Amplifiers and

their Application, vol. 5, pp. 88-170, July, 1996.

[11]1. Chlamtac, A; Fumagalli, L. G; Kazovsky, P; Melman, W. H;

Nelson, P; Poggiolini, M; Cerisola, A. N. M; Choudhury, T. K; Fong,
R. T; Hofmeister, C. L. Lu, A. Mekkittikul, D. J. M. Sabido IX, C. J.
Suh, E. W. M. Wong, “CORD: COntention Resolution by Delay

Lines,” IEEE Journal on Selected Areas in Communications jointly

with IEEE OSA Journal of Light-wave Technology, vol. 14, pp.

1014 - 1029, June, 1996.

[12]N. K. Shankaranarayanan et al., “Two-section DBR laser transmitters

with accurate channel spacing and fast arbitrary-sequence tuning for

optical FDMA networks,” presented at the OFC’94, San Jose, CA,

64



February, 1994.
[13]Mitchell, J.E, “Techniques for Radio over Fiber Networks,” IEEE,

Lasers & Electro-Optics Society, pp. 346 — 347, Oct. 2006.

[14]Hong Bong Kim, “Radio over Fiber based Network Architecture,”
Berlin, 2005.

[15]Hong Bong Kim; Emmelmann, M; Rathke, B; Wolisz, A, “A radio

over fiber network architecture for road vehicle communication

systems,” IEEE 61st Vehicular Technology Conference, 2005. VTC

2005-Spring. 2005, vol. 5, pp. 2920 — 2924, June, 2005.

[16]Hong Bong Kim and Adam Wolisz, “A Radio over Fiber based
Wireless
Access Network Architecture for Rural Areas,” In Proc. of 14th IST
Mobile and Wireless Communications Summit, Dresden, Germany,
June, 2005.

65


http://ieeexplore.ieee.org/xpl/RecentCon.jsp?punumber=4054018
http://ieeexplore.ieee.org/xpl/RecentCon.jsp?punumber=10360
http://ieeexplore.ieee.org/xpl/RecentCon.jsp?punumber=10360

