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HE
BE SR SELER LI A (Optical Access Platform,OAP) B EE% fif
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N
BHiRE,2344-3261
HEAA:
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HEHE: EBNEOA2H-EERNEIOFNMH
HEHH: EERNE12H03H
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ISR A OADM ° R-OADM » MPLS - iWSS
AEME: ARERE  FEZHEMOVAZARHE " BB E5ESERECENES
(Optical Access Platform, OAP) ; AERBHWEZE.[ME - BIECENL IR
6 (Optical Add/Drop Multiplexer) : RAYexpressHYZEREEATHEE M 4H & B LR
PAELHR - RAYstarfYZEREEETHRE4E - B TFRYEAC#A(Photonic Switch)F
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#HE

ARENE > EEZRHM4HMOVAZ 2 4& " HXEEE S EMBARRTES
(Optical Access Platform, OAP) ; 7 @& BT EvF - A AERS L &HK
(Optical Add/Drop Multiplexer) : RAYexpress s R # B hi M8 5 £ % TR#K/K
# ‘RAYstar & 224 2 55 148 ~ 3 /& ' 8 7 % #(Photonic Switch) 34 : R-OADM
A HATR LR ~ EH MOVAZ A& # M5 RAYO/s ¢ i 48 F RAYtracer
HERS -

1. Bé#&

A £ B MOVAZ 23 REZA AT §86 K % MM K8 ITF & (Optical
Access Platform, OAP) ; # @A B R HE LA RBAANINHABRT &4
RBRFE -

2. @B

2498218 KELE BRERERELREZLSH > # Delta i 2
FHIKE LR DB RT 0 MOVAZ 4838 -

9249 A228~10 A28 £E4MAYT MOVAZ 483 » 3% MOVAZ 2
S AT RH DR SR -

241038 KEHFMALE » BRDelta MEFMEEHH - &
ERmEgaR - H24510H 4 BiRIK G ©

3. wHF
MOVAZ #y e B BARENZ RE & * AEMR S T 3% M ( Optical
Add/Drop Multiplexer) : RAYexpress ; 5 % T X 34 3%# - RAYstar ; j 5 #(Photonic

Switch) : R-OADM %4 o sh oM 3% E/E 4% -0 & RAYo/s » 8% 14 4K RAYtracer -



3-1 RAYexpress
FHARERNS :

B 3.1.1 & MOVAZ #5 OADM # ¢& RAYexpress © RAYexpress a3 & £ T
A At > Slot 1 # Slot 5 /& redundant 89 E & » Slot 2 $ Slot 4 & redundant 69 4%
#E & 32 & IR (shelf processor)- Slot 3 & /& A - & F < MAE &) F ] #f 4 Slot 6 ~ Slot 19
% % %18 T4k F & (plane)  Slot 6 ~ Slot 12 & plane 05 Slot 13 ~ Slot 19 & plane 1 -
Slot 6,7,18,19 & SIM(Service Interface Module)-¥#%4% » Slot 8 3% 13 & OLD(Optical
Line Driver) » Slot 9~12 #2 Slot 14 ~ 17 & Transceiver #, Transponder 35 - #1E

# L7 Slot 20 ~Slot 27 R E B -

RAYexpress Architecture

Transceiver/ Transceiver/
Sim oLD Transponder oLD Transponder SimM
14 5-8

Power Shelf ] Utllity Shelf Vo
[10s) nterface
Processor Card Processor B
A
A B
B 3.1.1



RAYexpress Features

Optical Filter Interface
*  20/40 ) Mux/Demux
« Single A Add/Drop

: Filter

Optical Line Drivers
(OLD)
- OLDwl/o EDFA
- 1712EDFA
-+ 202072520 EDFA
|- 3020EDFA
. | Service Interface Modules
|+ axsTM-14
- 1xSTM-16
+ 3R Transparent
-« 2xGbE -
. |- BxESCON Xcvrs/Xpdrs
]+ 1xSTM-64/10GbE WAN
|+ axsTM-16 (1Q°04) |+ 2R, 3RXPDR -
+ 10xGbE (1Q04 |+ 10 GELANWAN mmons

XPDR (Nov.)
2.5G D(ML X:JVR + Carrier Class Tested (NEBS, UL, efc...)

2.5G EML XCVR
+ 10GEMLXCVR |

Protected Shelf Processors, Power /O, etc... :
Protected Network Timing interface (BITS)

B 3.1.2

B 3.12 BRr&aEN ok e BB RIEE S N & TG 20 A k&
40 HARHSIT/IRELE > LTUIEE— K Kkt ER(Add/Drop) RAE S -
OLD(t 5% B) 4 % % K F 893548 56 8 % X % (Erbium Doped Fiber Amplifier,
EDFA)# 4 » MM BRIk 3.1.1 > 3HF 1712 7 2020 » 2520 Fv 3020 vof
1712 Ry RFALE T4 B 3.1.3 > BUCLREHMASKE £-5~-21dBm > T4
# 5% M4 B AR F A H % & 1310nm &9 4% ] 35%(Optical Signal Channel,
OSC)t A 4Lz %] > 214 1% F 4 % =45 (Photo Diode, PD)4k 5 :.5% 3% B 1R
Bl AT — & T % % R & B (Variable Optical Attenuator, VOA)#) F ik 3HE - &
BTRAERAER AEHRAOARRMASTELERKRE  BHKREEH L 2K
WMEHOMFBELBAL-3~+12dBm -



RAYexpress C-Band Amplifier Specifications

OLD Amplifier Type and Part Number
Specification m2 2020 2320 3020
{150-0057-01) | (130-0032-01) | (150-0054-01) | (130-0038-00)
Stages 1 1 1 2
Wavelength Range (nm) 15281563 |1528-1563  |1528-1563  |1528-1363
Wavelengths Supported iy 46 40 LY
Gain 1748 204B 25d8B 2048
Mininuan Input Power 21 dBm -17 dBm -22dBm -17 dBm
{see note 2)
Maximum Input Power -5 dBm 13dBm 13dBm 13dBm
Maxizmuzm Output Power 12 dBm 20 dBm 20 4B 195 dBm
Spectral Flatness 30548 05 dB 03548 0548
Maxizun Notse Figure 8043 8548 8548 9.0dB
Maximuan Reflectance 6dB -64B 5 dB -6dB
Tolerated
M Stngle Refl -2048 2048 -204B -204B
Amplifier Shutdown 23 dBm -27 dBm 27 dBm 27 dBm
Threshold
% 3.1.1
Optical Line Driver Signal Flow
CLD LEV 1712

“Iw 11l

TX OADM Shatt

& 3.1.3

6

MOVAZ # 4 % #& SIM(BRA% @)+ - B 3.1.4 ~ B 3.19 SRR R R & Fix
SMRFHIE AR E - B 3.1.4 & 155/622M # SIM £ T8R4 /A £ 3% 4 - Port 8
STM-1 # STM-4 #3% - 4&i% SONET/SDH &9 % T %% % T/ STS - 48 &

SONET :4€ » 43 %] PLANE 0 fv PLANE 1 #§ Transceiver £ ¥ ; RZ



Transceiver F R &) STS — 48 KMk > KBEHBHEMBSIE - HE TR
W STM-1 % STM-4 3% » A% w{BM # PORT - | 3.1.5 & GEB(Giga Bit
Ethemnet)#y SIM - » 4244 F £ 3% 2 - Port # GBE #3% » Rt g EH
Fa4eL 155/622M &4 SIM F » R B £ #> L& Packet Over SONET Framer #2 42 R 3
B P 3% ¢4 Giga Bit Ethernet 3% » BuX, SONET/SDH ¢4 % T/ % *. 8 -

® 3.16 & SIM F#4t 1 — PORT # 3R 34 ' 3R SR AM BB
(Reshaping) > 3. 5% & & (Regenerating) » B4 Ak & & (Retiming)» 3R &4 5h s& &8 CDR
i€ - B 3.1.7 &9 SIM 424 2 -PORT &y 3R zhsk > Btk CDR #é
8 3R ShAESh % F RS T/ % T 5 6hoh #3832 % 24 Mapper/DeMapper
# G709 &MAE/MMAE B R AR BA A AT & 44 3% E#S(Forward Error
Correction, FEC)#y Encoder/Decoder R3¥AuRIxeGMEITEESH - B 3.1.8 =
STM-16 #4 SIM F » F] 155/622M &4 SIM ¥ &5 4% » g STM-16 9% B &

Bl ¥ STS-48 » ¥ R fe 4t — 1@ PORT -

0OC3/12 SIM Signal Flow

er® 156/622 SiM
) = e o ol e
: SONET
PORT 4 E] E] ERANED R ER
O sORTIAX 31342 ponte
»”
983 3 zxx'l :] l : l * BTV O
pont 1 ax Ex] E] SONETSIH g womte cowe ﬁ“—'
J— = SN DMUX
O PORTATX Ld Lok 3
SONET nand &
28
e PORT 37X ST588 g
ol f— s e
et PORT 21X Locd L
BLANE
— | s
s
% i i i
18000129101



GIGE SIM Signal Flow

585 2GBE $IM
FRAVED TORVRPLANE S
oy o o PR | ssa T ue
SOHET )
[ ey e -
PORT 1R TG XGYR PLANE 1

! I
[

PORT 4

weco: | [ {

LEI CODE WMBPBIEAA §

2GBE MM

w0 Nmiogy 18000130241

& 3.1.5

3R SIM Signal Flow

BECIOR

(@)
n’f'b"d! .
mrm o (B

oncere (NN

U WHTORCOAL gé M

Pact Maaobyr 202801

B 3.1.6



2X3R SIM Signal Flow

— ZPORT IR SIM

BARCODE

QESONE
Purt Nuenzer TR

B 3.1.7

OC48/5TM16 SIM Signal Flow

£/8CTOR ﬁﬂ 2.5G 3M
|SALY SONET
6 FRAMED TO XCVR PLANE O e
Stese #RTS
™
MONITOR TG XCOVR PLANE 3]
] [

PORT 1fRX SONETISOH
WK DMUX

B

M 3.1.8



10 Gbps SIM Circuit Pack Signal Flow

LRCTON e o

mes(0) MONTOR

SONET! ’}

Mux

54 000

cists ooOR

2utvavvet

® 3.1.9

@ 3.1.9 & 10Gbps & SIM & » 10Gbps #4ik & & & 4 {8 STM-16 R1%% » Ff

A MOVAZ #h%# P % 4 18 STM-16 14 - BLA ~3% 10Gbps sk

SONET/SDH DEMUX # % T 4 4 18K B #5303k > B 4& G709 42 & & FEC %4

[k X448 STM-16 :RIKiE L © FIE > 418 STM-16 #4353 E R » %4 FEC

A& % > G709 AEHAE %74 - b SONET/SDH MUX % =% 10Gbps #9333k B L
e %4 SIM F 4 » MOVAZ %324t % # SIM F 4 % 3.1.2 -
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" N Mae Recwive
Traotit § Teacunit | Kootive
s | B dosurae ] wave | Pawer | e | Beerive | S g,
v § tion
tength | Range | engy U0 S0
0¥ i s Wiam [a%ua |idine | 2888e [Sdbe  |izkm
L6092 1< Mpe 1] o Hadlion |9
STM-Y - 1 nee TR e
STM 3 23 M
R T L4 1 oe | A0dBen [1BGwe | aVdle | JdBe  [Skee
siMe HIC Chpe s o ddiine {10
UL T e
OUAR A LASE e | Wl [0 | 8o [ Bdie (ke
59036 110 Cope e LR
10 nm 1 ven
ocase Ly 985 am {tdimes {1S0ae | 11da [ B [l
Stet |1 Cope o SaBm |3
JE-S 1613
ogabat {2 250 s o forrdBer MO | 19dBay | SdBa Fioker
Ttheny | 1O Lo 15} 03 i |20
XY A0 v VR0 rw
Lagakis 12 125 Do | Sadon | | A3 ] OdBas [P0
Eiverns 1< Cyn - 4 dim 4o
8%y el Eo Y
Wb 13 [ Ahne | [a3ae | 8dBe | SN [2km
3 oot $EC B Mope Jto o s (e
e w267 1k nav VR0
Sl e
28 Chps 12 Frow o |-Wdd; (100we | dBe | Sd0m  [2km
IR Trame: J 18 1S bdgw [30 w3 8B |35
W 3 245 18 nen 0w
5 K
2ON 18 SR Mbps [Iene [ a3@m [1am [ BdEm [ Sdim [ i0km
S © » » L
toingin 130nm | Rdlice |15
soodey
x| oMby N6 | 3308 [3m0ae | B0 Ladam |2k
M w L e »
[ 3 st §&dBm T nen
oo

Transceiver B4shfE R AW E/ TR X > AR A SR SIM FRIGRN > i
# A F) ik B 2.5Gbps # 10Gbps 89/ & Fo R F 41 8 % K47 32 F 4 (direct
modulated laser, DML) it 9 2K 38 # % #¢ (externally modulated laser, DML)- @ 3.1.10
& 2.5Gbps Transceiver #3REAZE & #R K B ReH MK B 2.5Gbps #6484k
BB ERE - LBRAIMK XA F(Limiting Amplifier)k X K% > £i8 VO A
Bt 2 SIM F 5 Rz 4 SIM &8y 2.5Gbps EiM}k » BBARMAAZSKRBAT
HEHE BEHEY SRS 25Cps T H BETRARASHERLSEL - B
F K4 B ey LOL(Loss of Laser) TR A &AL RIK > MAKA S
LOS(Loss of Signal) TAB XK B FH M MK - B 3.1.11 & 10Gbps
Transceiver sy 3RIRAAZE » #BE B RO HMIK S 10.709Gbps #Ydk Bk
AR E S 4838 R4 K B (Limiting Amplifier) X k& b 1116 4425 1.5 »
%k 16 18 667TMHz &3k > Ad 4 EHAEFR/EHDEE > E¥R 4 @
2.67Gbps 84 E MR H| SIM |5 R4 SIM &k &5 4 18 2.67Gbps th T Mk > 81§
16:189% T % % T 5, 10.709Gbps #9 Ti3% 1% B 4 b F 44528 25 58§ 10.709Gbps
HESH -
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2.5G Transceiver Signal Flow

2.5G XCVR
185xx 25 25 Gops
RX 25 Cbes GDDS | | imiing 2.5 Gbps 10 SIM
(g;z ! ofgecetver Amplifier
fiter) converter)
108
o
Los
15 25 26 Gops
K2 EML or L |G
Ling gl 2.5 GDPS [ DML Jaser Umg‘eg ‘ip‘;_ -l Tom SiM
{to Laser driver Ampi
filter) POWER  JHEYRC A
‘ N __ aevocs
I L
1 HIW CONTROL Y
B 3.1.10
10 Gbps Transceiver Circuit Pack Signal Flow
~. XCVR
10.708] " PRI ag
1 10.709Cops -
e w03 Optical Gbrs W\J g 16@SETMHZ 267Ghps
from Recewer | Anpifier. | Demux
filier {Q/E oonwverter) P e i
S —
Clek
Data
Recovery
16XX 49
Line 10.709Gops 16:1 | 16 @ BETMHZ 2.67Gbps
° Laser Mux
Ther 1 Powen A
4 B
: 1V CONTROL - ,»i
& 3.1.11

Transponder #) 34 & & & 15xx nm &) oM IE e R A3k B35 T ir A& 1310
nm &6 MR R £ 3% E A » Transponder 7] % 3% 100MHz %) 2.5Gbps &4k & - B
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3.1.12 & Transponder #93IRAAZ R » A £ 3% 1310 nm &5583R% - R Sdie
ARERR BAREZERBYR ISxxmm R ARETRARRIZRELS 'R
ZHREABRY ISxxnm YRR ADBRSB®/RETRR A F LIRS
AL 1310 nm &y 6303% - EA PR e

2R XPDR
oF &0
TRE | oo |} - 15X LINE
PoRT T R L | i O o XORPANE T OR > PR
AROC A
:
anse|
&0 oF
RB 1 UNE
- ™ | { RX lqﬁx" PORT
PORT 1 [TX RX
I ..
HAW CONTROL i

& 3.1.12

Signal Flow Through a RAYexpress SHOM NETWORK DWOWM NETWORK
o3¢ 21zand  SC Wi ana
Lamoo 4 SIXN; L3 1 115X

Mrough 43 198%X) ;m@misxx)

i
RAYexpress P v
DATA
]
P ;i! 18xx op 155X
3 4
%
¥
2 8P FILTER FILTER ]
Fy F
} 3
k] [EX7 3 4 Iy
XCvR XPOR €
3 REAT
___.3_@1:: 3
ead gl C
M
T 1343
B
1]
c R
A bt Ny
REY bl
et SAMP
= e
e GG 153 S Dot



ABARIENS -

B 3.1.13 & %18 RAYexpress &5 ¥ MF R Z 4% o A A% 1310nm & E 4
K% T 2L 34 & Transponder X8 E > THK - @A 15xx nm KK LWRRE
&R KB%E OLD ¥4 2 MARKKAMBKSL > 2 DWDM @3 AL %
GBE -~ 10Gbps sk Ti# & SIM BB A » #6735 845 & i85 Transceiver &
B F# & Transceiver #§ T MBI AR 15xx nm &5 &3R5 LRA B & OLD
A S EFR R RAME > £ DWDM @3 5 # B 3.1.13 =T sA% 3R RAYexpress
# v 42§ R (Power Indicator, PI) » % 4285 » 44 % & 32 % (Shelf Processor,
SP) » M % R 72 % 7T LA & 48 4% 4] OLD - Transceiver/Transponder = SIM - » F] 8%
A A k& 1310 nm - 155MHz 4 £ 3R3% 388 (0SC)iE & OLD 2 5 if MOVAZ
2 7FHHER > LMRBRESTUREL OSC R BFIKAI - 47T LU LI
HEEARIEE - R Y SIM £ 4EFE 5 854k -

* 2.5 Ghps SIM-XCVR Connection Mappings

2.5 Gbps SIM/XCVR/Filters Slot Correlation

SIM in slat XCVR Filter Plane
3 k] 20 Q
- 4 22 1
‘I- l.-‘ll i L-‘I.-‘l-‘lﬂ l.- 'l.’l.l‘ll 7 " 2 Py
15 b3 1
18 1 n 2
16 26 1
12 12 3 2
17 27 1

RAYexpress & 4 :
RAYexpress #9 B#AES T 5T 2324t STM-1 ~ STM-16 FRFES#h » BT s 24

14



2.5G B F o B 3.1.14  F2 10G t4RF 4o B 3.1.15 8 3.1.14 $ T 2R4F 40 > —
FE &9 RAYexpress R # 2.5G &5 #5 8% » %18 Plane T R4&& i SIM - Slot-6 &
SIM + 3% Slot-9 v Slot-14 #; Transceiver » &4 Slot-20 fv Slot-24 5 E A X * 4
%]#¢ Plane 0 #u Plane 1 # OLD i# 8 > R 4he) ¥ ta ¥ RAFIMBTIE 3.1.14 89
% T &#% o & RAYexpress 324t 10G 89 iR # 5% - H18 Plane R T XiE— h SIM
+ » 4o @ 3.1.15 5% » Slot-6 » Slot-7 REEHE— A SIM F » Hsfba it A BT
M 3.1.15 &4 F H &# -

RAYexpress 10 Ghps Shelf Layout with Circuit Pack Locations

- i
ISQ xCVwaPDR gl xcvnovx?un IE
Woms W

W ks Eimers Kis ATeekiy KTemva h-n

10 Gbps SIM/XCVR/Filters Slot Correlation

SIMinslot|  XCVR Filter Plane
6 9 20 0
u 24 1
18 11 2 0
16 2 1
B 3.1.15

7 EHE & B A 4 RAYexpress T B3 69 B A - 45 %)% 20 ik &Fo 40
HEGBA > —TRMBERWE 3116 £%% 20 Gk REMH - HET 54
RAVYexpress * & i 2 40 i & 224 » 364 T 10 18 RAYexpress - B 3.1.17 4 20 48
kS T/ TEMRALERIIA S BH 20 KRERGARALEAT - &
18 RAYexpress & % 18 Plane 3t % 4 4 #) Transceiver/Transponder * & A

Transceiver/Transponder 15 B — 8% & » A7 2L 20 fBi& &M T 5 18 RAYexpress #)

15



B SHAR0MKHGS /MRS T EEH REPHEE 428 OLD HuEiE
# > FI2 Plane | & THRHE—35 20 K KR - B 3.1.18 2 40 Bk kv =/
BELBARREARI & BHORKRBEYARALE T 40k KB
MR ARIAMN 20 K REROMEMALE > AR 10 BARERBR 0 BA RS S
L/%THRRS ERERRR 20 ARG S T/METE > wH 3.1.16 4%
B - B 3.1.18 45 40 ;k &3 & 2 A T 5 18 RAYexpress * 18 RAYexpress &9 18
Plane #£3t4 8 A # Transceiver/Transponder > 4 A Transceiver/Transponder 15 F
—EkkAALAT 40EK Kk > B ¥R T F —4E Plane 0 89 OLD i# 4% b 424
¢ > % —4E Plane 1 # OLD #7#& % —4E Plane 0 # OLD » % —4g Plane 1 & OLD
#i#k F =4E Plane 0 69 OLD R st > i 4k k2 3 2| 428 49 OLD R4 F #| OSC
#1310 nm g & » B A %8 2 SMEMIE -

RAYexpress with MuxiDemnux Parallel Filters -

PLP 4 73
33 MUK CUOR AN € W 4G SAIX DV PN D 2
DX w SR DR N | e
EXPRESS 1 M EXPRESS t &
EXPRESS2 i EXPRESS2 [ 3
EXPRESSS ¢ EXPRESS 3 [ 3
b 4
7 Foxx EPRESS4 7 oot EXPRESS 4 by
U
Rack ‘Rack v
eXPRESS § ¢ EPRESSS M
]
EXPRESS Y
¢ Y
4
EXPRESS 7 W
EXPRESS & s
4
EXPRESS & g
3
v 4 EXPRESS 10 h
B 3.1.16
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20-Waoelongti: MiDenux Shelf

£ 2 Wavslength MueDemax Frequamncy and W

SHELF A o +
[ M Xwox VeLon P B
SHELF il el
Pined A SANZAS rOwe & Plane +
b v DR XPOR now -9
3 > SAAD 20| 4 P et
™ WeLovi
= | e
o ote  wtn
* xon L0 sy gt i £ e =
xeva e [T el nevn =]
- . 155443
xwox [ o xon 58575
155736
o | ] woe 155598
rums bl 19240 336041

B 3.1.17

40-Wavelength Mux/Demtix Shelf Assembly

Top Rew, Joft w iga: Bonm: Kow, latt 1o right

19530 153412 9558 ot
1958 135t B2 153056

T N80 13RS 58 31
* = 1ER £33 =)
3 == 154 %63 =
¢ [ms £ 1 15348
v [mw e 5% 7
o e ) s 134125
s iy 35673 8% s
g 15420 1R Biig bad
% fimxn 15 % %% [
Ei 153ed 134358 %5 fEed
153 ER £

& ex ne s
L ojmx £ £
¥ 15250 1= N 925 155403
19200 %% R =65
ey Y £ 157.5
o ) 1% B =
15300 e i 1506
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RAYexpress 8% E#8

RAYexpress T H# s SE Ak 28 R A5 M40 - B 3.1.19 = —18 3 Hissey Bk
3545 F » 348 & 254 %] 4 RE] » RE2 v RE3 » # Loopback Interface IP 4k k %
1.1.1.1/32 » 1.1.1.2/32 » 1.1.1.3/32 ; Broadcast Interface IP &=k % 1.1.2.11/24 »
1.1.2.12/24 » 1.1.2.13/24 ; Plane 0 Interface IP Xk % 1.1.3.1/30 - 1.1.3.5/30 »
1.1.3.9/30 ; Plane 1 Interface IP 4k % 1.1.3.10/30 » 1.1.3.2/30 » 1.1.3.6/30 ; £ ¢
Loopback Interface IP 48|23/ > Broadcast Interface IP & # %% A » Plane 0
Interface IP #v Plane 1 Interface IP 448 AR 3% fi 6938 4% > A7 24 3 B3R M 693 2 231
wF > A PHA REl ARENMBEER G S > AR CAPRGEETAREAHMN
EEH S REI LA tbBARAH RE2 RE3 2 Ty RHERIH L

CLI command sequence to configure RE1
set ne name re1
set osc config 1-1-8-1 ptop-protected
# setosc config 1-1-13-1 ptop-protected
# set mpls autoconfig on
set interface 100.0 ip-address 1.1.1.1/32
set interface eth0.0 ip-address 1.1.2.11/24
set interface eth0.10 ip-address 1.1.3.1/30 tx-plane O
set interface eth0.11 ip-address 1.1.3.10/30 tx-plane 1
# IP address of router should be 1.1.2.1/24
set route default nexthop 1.1.2.1

set protocol ospf redistribute static

18



Three-Node Ring Network
NMS Server

e

Management
{P Network
: DHCP Server
TFTP Server
- Trap Server
1021124 ST
wort @-oss et MO0 epd1y .
Rx Tx fx T Rx ™
PilPo PtlPo - PilPo
™ = T [ ™ fod Q
RE1 113,030 RE 2 1.4.3.4/38 RE3S
Lol oi1.1.1.432 Lol 1, 102032 100.2:4.1.1.2122
00 112,012 w0 1.1.212004 B0 1.9.2.13724

1.1.3.8/30

B 3.1.19
CLI command sequence to configure RE2
set ne name re2
set osc config 1-1-8-1 ptop-protected
# set osc config 1-1-13-1 ptop-protected
# set mpls autoconfig on
set interface 100.0 ip-address 1.1.1.2/32
set interface eth0.0 ip-address 1.1.2.12/24
set interface eth0.10 ip-address 1.1.3.5/30 tx-plane 0
set interface eth0.11 ip-address 1.1.3.2/30 tx-plane 1
# IP address of router should be 1.1.2.1/24

# set route default nexthop 1.1.2.1

CLI command sequence to configure RE3
set ne name re3

set osc config 1-1-8-1 ptop-protected

19



# set 6sc config 1-1-13-1 ptop-protected

# set mpls autoconfig on

set interface 100.0 ip-address 1.1.1.3/32

set interface eth0.0 ip-address 1.1.2.13/24

set interface eth0.10 ip-address 1.1.3.9/30 tx-plane 0
set interface eth0.11 ip-address 1.1.3.6/30 tx-plane 1
# IP address of router should be 1.1.2.1/24

# set route default nexthop 1.1.2.1

Figure 4-6: Three-Node Unprotected Linear Network
NMS Server

2

Management
1P Network
3 DHCP Server
TFTP Server
Trap Server
10.0.0.1724Y
00 eMOAd 10 0.1
Rx Txi Rx TX Rx Tx]
Pt] po P1{p0 - et} po
Tx Ry Tx RY Tx Rx
113030 1.1.2.400
RE 1 RE2 RE
L00.0:1.1.1.4732 L00.0:1.1.1.2132 L00.0:1.1.1.332
ethd 0: 1.1.2.11724 oth0.C: 1.1.2.12724 eth 0: 1.1.2.1324

B 3.1.20
B 3.1.20 & —18 3 & g ey sp £ 49355 F - REL + RE2 #v RE3 » # Loopback
Interface IP » Broadcast Interface IP » Plane 0O Interface IP $» Plane 1 Interface IP %o
B + Fr4%sw > E F RE1 &) Plane 1 Interface $2 RE3 &4 Plane O Interface 3 & {£4 %7
B BRIERAHEEIP AU ERHBHRES T
CLI command sequence to configure RE1

set ne name re1
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set osc config 1-1-8-1 ptop-protected
set osc config 1-1-13-1 unequipped
# set mpls autoconfig on
set interface 100.0 ip-address 1.1.1.1/32
set interface eth0.0 ip-address 1.1.2.11/24
set interface eth0.10 ip-address 1.1.3.1/30 tx-plane O
# IP address of router should be 1.1.2.1/24
set route default nexthop 1.1.2.1
set protocol ospf redistribute static
CLI command sequence to configure RE2
set ne name re2
set osc config 1-1-8-1 ptop-protected
set osc config 1-1-13-1 ptop-protected
# set mpls autoconfig on
set interface 100.0 ip-address 1.1.1.2/32
set interface eth0.0 ip-address 1.1.2.12/24
set interface eth0.10 ip-address 1.1.3.5/30 tx-plane 0
set interface eth0.11 ip-address 1.1.3.2/30 tx-plane 1
# IP address of router should be 1.1.2.1/24
# set route default nexthop 1.1.2.1
CLI command sequence to configure RE3
set ne name re3
set osc config 1-1-8-1 ptop-protected
set osc config 1-1-13-1 unequipped
# set mpls autoconfig on

set interface 100.0 ip-address 1.1.1.3/32
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set interface eth0.0 ip-address 1.1.2.13/24
set interface eth0.11 ip-address 1.1.3.6/30 tx-plane 1
# P address of router should be 1.1.2.1/24
# setroute default nexthop 1.1.2.1
AL REBRAGHE@ABGRE P A —ARKGEBZ > %A MPLS &8
S RS 6 B LR R T B LI R AR P 0 B AR A RS
EBRELEBEH RERE T —EEBMERT  #8 MOVAZ 0y BB & A
B E% L RiBNE—EEEHRE - Fli REL 89F48<1 1 1>8] RE3 F4r<1
1 2>3# 3 — &% %) 1% 3 49 OC-48 Optical Channel Trail (OCT): R %4 RE1 Eiw
ANBRBPTRIL DB EHRRE
edit service oct example-1-oct
set source ip-address 1.1.1.1 cp 1-1-1
set destination ip-address 1.1.1.3 cp 1-1-2
set protection none
# set direction bi-directional
# set priority setup 7 hold 7
# set status on
# setrroall
# set bandwidth oc-48
exit
commit service example-1-oct
#F= > % REl ¢9F4&<1 1 1>%] RE2 ¥4&<1 1 2> 1 — 5 E w12 % & Gig-E
OCT > A %4 RE1 EwARREPTRISKHMEBELRL
edit service oct example-2-oct
set source ip-address 1.1.1.1 cp 1-1-1

set destination ip-address 1.1.1.2 cp 1-1-2
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set direction unidirectional
set priority setup 4 hold 7
set protection path required 1+1
set bandwidth GigE
# setstatus on
# setrroall
exit
commit service example-2-oct
RAYexpres & #4412 & 32 B (SPYR IR T @R A (SIM)TT A ¥ ik 544
T
initiate protect sp <B-S-S> switch DBIERIEE 1
initiate protect sim <B-S-S> action lockout >SIM # . iy
initiate protect sim <B-S-S> action forced plane{0|1} =>SIM 3% t7ik
initiate protect sim <B-S-S> action manual plane{0{1} =»SIM F & 734
realease protect sim <B-S-$> > #2 SIM 1734
#b g SIM 4,37 % 3% Port Loopback # Line Loopback » H 454 4o FAF 7~ :
initiate loopback port <B-S-S-P> {facility{terminal}  =¥port loopback
release loopback port <B-S-S-P> => ##4> port loopback
initiate loopback line <B-S-S> {facilityjterminal} =>line loopback
release loopback line <B-S-S> => #2 1> line loopback
B 3.1.21 & Port Loopback 3R FAZ B » & 4T facility loopback 8% » &4t #: 8%
Port £ % T/M8 % TH 4 L - i& A 33 ML @4 A P 3% 4T terminal loopback 8% >
F4HER Port £S5 /M IR A L FEABBMRK DL @RS - B 3.122 &
Line Loopback 3% i #2 B » & #$47 facility loopback 8> &4 % T/#8 % T4 L -

B P MK E LD £ 3 BT terminal loopback by A S L/ S LA
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Lo IR IR B E IR o

Signal Flow for OC3/12 Port Loopback Function

1851622 SIM
SONET
FRAMED TOXCURPLANED [
STS-43 pome s
™
TOXCURPLANE 1]
PORT TJRX m n 71 e -
TR CHVER CONN
=1 s e =
—
PORT 41X | ) FM XCVR
\ BONET PLANE ©
- FRAMED *-{ : l——-
PORT 3[TX \ $TS48 e
Ml h s =
?‘x Y
PORTZTX || o FR XCVR]
, T SONET/SDH PLANE 1
FoRT X Lo MUX DrUX !
I ‘Pl
W CONTROL o
B 3.1.21
Signal Flow for OC3/12 Line Loopback Function
MONITOR 1561622 SIM
=y o e e G
SONET
FRAMED TO XCYR PLANE G
PORT JRX m “ STS-43 poRTs
~ ]f X
POR?#RX . - \\ t TO XCYR PLANE ¢
|
g v el A e AL
= ) |5
LOOPSAK LXPEALK. T
- E s 246 H 245
PoRT4Tx L | /1 M xCve
P \ SONET PLANE Cf
poRTITX || // \ | STS48 LNE
— « st =
- ™
PORTZTX | ] FMXCVH
1 SONET/SDH PLANE 4
vy covans I o HMUX DMUX
T I -
M CONTROL s
B 3.1.22



3-2 RAYstar

RAYstar Layout

SIM Shelf
*To house service interface cards
« For traffic termination & aggregation

EXC Shelf
+To house 160x160 or 320x320 EXC
» Frequency conversion, regeneration or A Routing

OEO Shelf
*To house XCVR for OEQ Conversion
*Or XPDR for transparent service termination

OADM Shelf
*To house Mux/Demux, OSC & Amplification
» Passthrough or Add/Drop

B 3.2.1
FHRERNS:

B 3.2.1 & RAYstar sy 2 R 4% > &§ OADM ~ OEO ~ EXC # SIM m f 48
- KERS T(OADMME » F=#M S T/R% THEM > 20 k& > 40 KK 80
%k ; W4 OLD - 3B A (Access) OLD #4R & &1(Metro) OLD » #tathiHH &
4o @ 3.2.2: Slot-1~8 # Slot-19~26 & % L/ % T E 4% ; Slot-9 ~ 12 2 Slot-15 ~
18 & OLD ##E# » A R4 44 OLD &R AL LI E RAYexpress &
OLD XA BHASAEBABEFFR A - BBFFE &R ES S Slot-13,14
HEREM Slot-2728 AMERES -

OEO #MiEw B 323 R A TR B REZHRIE > T U8R
Transceiver/Transponder » %v 5] RAYexpress » Transponder £ X # T X T Ley B
B ST 24 B3R 435 8 e 4538 RS © Transceiver Bl A AR EH N B > B2 E
X 4% @ (Electric Cross Connection, EXC)## 4 2] SIM /& © & B AR - £

IR A A2 & 434 #A B 7 RAYexpress ©
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A RAYsiar OADM Shelf RAY'star 20 Wavelength Mux/Demux Card

OADM {(Mux/Demux) Cards

The RAYstar offers three types of QADM or multiplexer/demultiplexer
{mwaxidemnux cards):

* 20 wavelength (200 GHz spacing)
* 40 wavelength (100 CHz spacing)
+ 80 wavelength (50 GHz spacing)

B 3.2.2

The OEO Shelf

QEO Sitelf Tramsctivers snd Transponders

& 3.2.3
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RAYstar Connectivity

160x160 STS-48 Crossconnect

Fully redundant architecture
160x160 2.5Gbps switching

* 40x40 10 Gbps switching
{through 1:4 inverse muxing)
GMPLS Managed Connections
Upgradeable to 320x320

324
B 3242 7H EXCRAEBHBEHRMEAT MR RAEREHF A &
A GMPLS # & R & X B84k - T34 160x160 2.5Gbps 3% 4 #1 40x40 10Gbps

REGEB L4 RMS L) RRTH K& E] 320x320 2.5Gbps X4 ©

RAYstar SIM Shelf Service Interface Modules

i~

l

St § . . T o
IREREAERER LA ER ENE R ERER R RERE SJ.\Laui.)a?a\mlablemd\xmnydmeremmuemcesmc(udu\g.
sif{se| 3| safseizelarie|mjninlajo v« + OC-3OC-12, STM-1/STM4
sl - OC-48.STM16
il + OC-192, STM.04
i3 + Gigabit Ethernet
ale + 3R ransparent connections
FRE
“!5‘!35‘3333;5,,“
2j3ls rislajwinjuiniv
SOt exenze -

B 3.25



B 3.2.5 # RAYstar &) SIM MAES BRI EF A B X LB RRAR
22 4% % #8 B 7 RAYexpress &5 1143 ©
AR ARNS -

@ 3.24 @ L 20/40/80 K Kke MK H OADM #iEey OLD #EA
RAYstar &8 Fl £ OADM #AE 69 A% 5 T B M R B — A koI ERRE > THE
2| Fl 42 OADM MAEH H /% T F > f5l4v slot-3 # slot-4 #9% T/ % T E Ry
Mapping 4= F :

set map passthrough 02-03-04 02-02-04

set map passthrough 02-04-02 02-03-02
% %-i% OEO #$4E &) Transceiver/Transponder 2 5% - 3 % i£ Transponder £ 4% » R
A& 15xx nm KRR G A AR T M BB WK F A H PR 1310 nm &5 8303%
A MRS AL © 5 & % Transceiver 48 & Al & 15xx nm KRI[EHRE
Mk - HEE P EXCMIAE » @XBwIkE - T hEE SIM K8 Auta R &
#%3M3% - OADM #E 52 OEO #E i # Mapping %= F :

set map xc 02-03-09 03-18

set map xc 02-03-15 03-21

set map xc 02-03-19 03-26

set map xc 02-04-11 03-14

set map xc 02-04-13 03-20

set map xc 02-04-18 03-11

set map xc 02-04-20 03-12
B3 » K5 R A ER > THEE SIM N84 > BARBRERRKERZ
EXC #4E » £ X #9134 » T & OEO 42 £ 1€ & /£ & Transceiver £ > #ik g 6y
15xx nm # &k ARK > 4% OADMAES % T 8 $ T i 20/40/80 i f #y AR
HIEX 4 OLD £ 2|48 L -
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RAYstar 833 £ /48 ©
B 3.2.6 45 RAYstar 4 %] 8L £ #% & RAYexpress RE1 ~ RE2 #% s A7 ¥ a938 0%
434> $1 4 % ) RAYexpress RE3 #ak B 1% 3 44 8 M 4938 - ] RAYexpress + 143 »
Loopback Interface IP 4£R]3X A > Broadcast Interface IP 4t # 484 M > Plane 0
Interface IP #v Plane 1 Interface [P £ A #f sk Y& ¥ IP R £k 321 - &
BHEHREHE ST -
CLI command sequence to configure RE1

set ne name re1

set osc config 1-1-8-1 ptop-protected

# set osc config 1-1-13-1 ptop-protected

# set mpls autoconfig on

set interface 100.0 ip-address 10.1.1.11/32

set interface eth0.0 ip-address 10.1.3.18/28 tx-plane 0

set interface eth0.10 ip-address 10.1.3.5/30 tx-plane 0

set interface eth0.11 ip-address 10.1.3.2/30 tx-plane 1

Protected Access Ring and Point-to-Point Networks

NMS

Paint-to-Point RE3
WL 038
10499332

RE1
0.0
L1132

B 3.2.6
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IP Address Assignment for the Nerwerk

Interface

REL RE2 RE3 STAROL

Lo00
Loop-Back Interface

101.2.11/32 101112732 101.1.13732 10.11.332

eth0d
Broadcast Intertace

10.13.1828 1013.1928 10.1.4.18728 102312723

eth0.10
Plane C Interface

10135730 10135730 10.1.4.5/30

eth0.11
Plane 1 Interface

10132730 10.1.3.6/30 10142730

g0
Plane O Interface

10.13.17728

.40
Plane 0 Interface

1033330

wipd0
Plane 0 Interface

101.4.1/30

ripl 0
Plane 0 Interface

103407728

wipt00.11
Plane 1 Interface

10.1.3.10;30

wpI0111
Plane 1 Interface

101.4.8/30

%321

CLI command sequence to configure RE2

set ne name re2

set osc config 1-1-8-1 ptop-protected

set interface 100.0 ip-address 10.1.1.12/32

set interface eth0.0 ip-address 10.1.3.19/28

set interface eth0.10 ip-address 10.1.3.9/30 tx-plane 0

set interface eth0.11 ip-address 10.1.3.6/30 tx-plane 1

CLI command sequence to configure RAYstar

set ne name star01

set osc config 1-2-1-1 ptop-protected

set osc config 1-2-2-1 ptop-protected

set osc config 1-2-19-1 ptop-protected

set osc config 1-2-20-1 ptop-protected

set interface 100.0 ip-address 10.1.1.1/32
set interface eth0.0 ip-address 10.2.1.2/24
set interface trip0.0 ip-address 10.1.3.17/28
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set interface trip0.10 ip-address 10.1.3.1/30 tx-plane O
set interface trip100.11 ip-address 10.1.3.10/30 tx-plane 1
set interface trip1.0 ip-address 10.1.4.17/28
set interface trip1.10 ip-address 10.1.4.1/30 tx-plane 0
set interface trip101.11 ip-address 10.1.4.6/30 tx-plane 1
# IP address of router should be 10.2.1.1
set route default nexthop 10.2.1.1
set protocol ospf redistribute static
CLI command sequence to configure RE3
set ne name re3
set osc config 1-1-8-1 ptop-protected
set osc config 1-1-13-1 ptop-protected
set interface 100.0 ip-address 10.1.1.13/32
set interface eth0.0 ip-address 10.1.4.18/28
set interface eth0.10 ip-address 10.1.4.5/30 tx-plane 0
set interface eth0.11 ip-address 10.1.4.2/30 tx-plane 1
CLI command sequence to configure router
hostname Router1
Interface ethernet 0
Description To Management Ethernet
Ip address 10.2.1.1 255.255.255.0
Ip route 10.1.0.0 255.255.252.0 10.2.1.2
exit
# RE1 cp <1-1-7>$2 RE3 cp <1-1-2>B] » 2 3x — 4% OC-48 # 5 OCT > R & &94% —
IHEERME AT R AR
edit service oct example-1-OCT
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set source ip-address 10.1.1.11 cp 1-1-7

set destination ip-address 10.1.1.13 cp 1-1-2

set protection none

# setdirection bi-directional

# set priority setup 7 hold 7

# setstatus on

# setrroall

# set bandwidth oc-48

exit
commit service oct example-1-OCT
3-3 R-OADM : T & # #. 8] 6 £ % T #( Reconfigurable optical add/drop
multiplexer )
TEMRIAERRS THARKEE AN — A AR REROKH
(Broadcast and Select) ; % — ¥ & {4 A &% #&(Switched) &y # 4]
* i #5 $2:% 1R &) #4 % (Broadcast and Select)
B 331 4 TEMRIEERS TR — MR RBREM - ERKRATR

# KR % (Pre-amplifier) Sy A » 4238 4 4k F(splitter) % > LMK FE QO HEB G - &
HRERARKER S T ZODEMUX)MH TR RGARRAL © Bi8H LR
1§ # 1t & (Dynamic Channel Equalizer, DCE)&) £ 3058 > 44 % T o9k R AR &4
MR ReRREAR S Ta kR BRARRE RSN PG Ea
S B(combine) m i 5 LB X R ARKEN AL AEABLBRKAKRE
(Post-amplifier)$i i - LR HRATHE CHF LR ROLARE - FEHREER -
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R-OADM - Broadcast and Select

Splitter with Mux/Demux (fixed- A -port)

DCE
(and 7. Blocking)

3.3.1

R-OADM - Broadcast and Select

Splitters and Tunable Filters (any-A-any-port)

DCE
{and 2 Blocking)

Splitter Combiner

Tunable Filters ! ! !

B 3.3.2

B332A% HABAERERGTEMRIAERS Tk o SLBBBM
B 331 5 AARARIZANAS IERATABSETAIAALRAES
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(Tunable Filters) > o b TR EFEZREAGARRA K TR KROALAKTEN
BH ARG B R ES -

* % #(Switched) & # %1

B 3.3.3 4y R-OADM ¥ > AMKEBANBE KB4 > A8 Ix2(— &=
H)HERBEEIRE  THERIOBIEARARIAR LIRS LR L4
EROLRBIB/BEINT R 22— )R REE IR EXSTE
ERTEMEAGH LR KR LHBRBEAE -

R-OADM - 1x2 wavelength switch

1x2 Wavelength-selective switch with Mux/Demux (fixed-A-port)

1x2 7.-selective 2x1 »-selective
switch switch

B 3.3.3
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R-OADM - Switched

3.3.4
B 3.3.4 &5 R-OADM ¥ A A KMk » REABRS TS BFLAN
HAR R EHAENRE  A8EBNME2RHERIKBREPAFTLROA
ML AL R-OADM B it » RIS LA R AN T EMNBANARRB M
# o NBERIHRZH B MK N & N & ayse s X 7T 8 Xk 58 3 (variable
optical attenuator, VOA)#% N #& F B ikt ks Ebth 8 LB ¥ A G E—
KL
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R-OADM - Switch (MEMS)

MEMS Switch Array with Mux/Demux (any-A-any-port)

ﬂ NxN switch array H

#3.3.5

B 3354 R-OADM + 'NB 2x2 th XM XL BB NN Hayem X T
AARKEE > & —18 NxN ey Tiss B iR - 1848 NxN ) R #E R TEREE
BEAHARREMAFICRE S TEREZARAEEEFLELAHER -
B P NN a9 % 56 B4k i — #8554 Xk & 1B 48 X 4& B (integrated Wavelength
Selective Switch, iIWSS) » {8 %X 44 B ey A B 2 MOVAZ 5K B ik & B 2 3] 40
B 3.3.6 #1[8 3.3.7 - & ¥ &y X% -w & 4% F (Micro Electronics Mechanical
System, MEMS)#4 IC R HuTAT R TIEH SR A B HETFER - TiEH
MM T REE B 3385 TH  RAAZHERRAEGOHEELRL
MROGH AR ARSAMBNHRAGHERE > AEREELREELY
ARRTARBAEELRIIEEL- B 3.38 L42X MEMS 4ICLER - +
13 5% 960 18 T iz e 48 F 47 ; LV decoder ASIC & 7T & 1k 4y My B2 e 22
(Contents Addressable Memory, CAM) % 16 & B #i 42 > — 48 CAM T &4k 240 %
HETRM T ¥H 48 CAM B A RMAM AR TR 5 TR Al CAM
#1 Mirrors 2 R 54814 & & R e BE$) 8t 42 HV Drive ASIC 3 5V & ¥ ik 3R A
A 200V A 12fA4 4 B 338 £XARARALHBRAE
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Free Space Optical System

[« 7.00” |

Fiber Management
Element

Back End
Optics

Free-space opﬁé rovides:

« Ease-of-use: integrated Mux-Demux eliminates Front End y
fiber management issues Optics Section
« Low loss, PDL, CD, PMD, etc.

« Small size: highly efficient

volumetric processing of signals

« Low cost: uses well-established technology

Diffractive

3.3.6
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Custom Drive IC’s and Si Packaging

LV decoder
ASIC

HV drive ASIC

Interconnect ; mh“
Carrier it ‘””’ﬁ

*Multi-metal-layer
*Si CMOS technology

3-4 RAYo/s

MOVAZ #% 5| # #91 ¥ % & (operating system)% MOVAZ & 47315t
RAYo/s » 81 ¥ % % 7T LASR 44 3% 5 & %5 & 72 (Node Management) » &4 ¥ 32
(Security) - ¥ £# 32 #t(Equipment Provisioning) > ;£ & ¥ (Software Management) °
% £t B #.(Performance Monitoring) > 4 f % 32 (User Management) > 4t & 22
(Fault Management) * 4% # % 32 (Protection Management) » %4 £ 1% %] & (Intelligent
Control Plane) -

RAYo/s #9854 ® T4 & CLI (Command Line Interface)s SNMP(Simple
Network Management Protocol)k %32 » 4 A CLI /& T % i§3% # L 49 Ethernet
1 & & Telnet Session BANRABEABLEE £ A SNMP B ERAZBEETRKX
RAYtracer » X MIB $& TRAP #1344 ik & o

REEIEH @ > RAYo/s B AT K& = M{RMMme] © B d—fv—{R#¥(Path 1+1
protection) » 4 & — fuv — 4% 3% (Link 1+1 protection) > 3% ¥ 3% & 44 (End-to-end
Recovery) » Z#2# B4~ ERE~wE 341 - B —fu— 2@ 34.1
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g LB 0 SRR R 6 T AR 3 R4 — BE SRR 0 Bk — o —FREM B F B
BRAMB AN M AL — R RES G SEREAFNATREY —EH LT
& : “set service oct ABC protection path 1+1”

B 3416 v HRME— w—REGTER > LAEMG RS HH LRGN
MBHRE TR BE SRR AG T AKEARGRHEHIER A $
EAREa RIS T ARRHBBNLFFRE  ARTELTH—EH4
£ “set service oct ABC protection link 1+1” ;

B 3.4.1 65 F B A% AR T ER o RIRODELRB LR & FRALR
PRt d o MY A b HEgRET 0 B B3k R4 (signaling) © F SRR SRR
MEMAE RIS E  ARTHSLT

“set service oct ABC recovery end-to-end”

Path 1+1 Protection

MOVAZ % B4 P4 EMHE 342 25 =M4: RsHa
(Signaling Module) » 2 t 3+ % # 48 (Path Computation) - % & #.#|4% 42 (Routing

Module) - 3R 4 4 48 &9 4% = £ GMPLS-RSVP #v i #% & & #} & (Optical Path

39



Database) » T IA ) 45 5] EHMRA 948 © St AR Ao R B aHHI %

(Path Computation Engine) » i% &3z # & 4 & (Topology Database) » =T SA#R 4 3%

RAHARFHAEARAS G BaRIBarRERGRE] LRFHEER

# #2.#(OSC Routing)$ 5% 4 #](Optical Routing) » & MILIA L b M &£ A

OSPF #4438 € » ¥ dME4E A GMPLS-OSPF #4381 € » TIREEHK &

HHRHATRAHWBBERTREWB LA NI FREELHEHNTFERIEE

B3t kL E) o AL IEHIF & MAE T 4k MOVAZ %4 » i GMPLS #43@ Rip &

BB T FIMAE

® EBHERABEYE X THEABBMERESGL LR @B R -

©® R EE B RAS | T AT — 3% 25 49358 R 4 64 CP(circuit pack) » & 4 3548
L REER  PRIOBR G ThR b EBaas it b ETrE%
“RM e EBEY -

® WHEMARHMHRi  WHEBE4TUARLTRALELRBBYRET
#% o

® EHFRAMBERL  EBFTARLLESFLEL REBYRF TS -

® ZRuaMERAR THAERTHAUEY  ARER T LXVEARE
B8 #5 % &8RS E 55 ¢4 %97 18 3442 (Optical Channel Trail, OCT){§ i 4
A8 Bl 3% s -

& RENEMNAY dEBRMBINERERENAHN  BROEBRHEE
WT AL @B R T BT REELRAGTHERE -

® AHAMBIAHEBEEE - TRE=MEMBRERS -
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Control Plane Architecture

Path Computation

Platform independent architecture
Hardware and O/S abstractions (APIs)
Switching technology independent

® 3.4.2

FH| T & ko £ & GMPLS(Generalized MPLS) » GMPLS & MPLS(Multi
Protocol Label Switch)$iz MP A S(Multi Protocol A Switch) BB MNP THE % »
TP R B AR S B 0 B4 IP, ATM, SONET/SDH, As % - MPLS # w#E% &
% 2#$% % % (Label Edge Router) % # % # % & % (Label Switch
Router) » 12 # #&5% B B THIEMPLS N @@ ATHB EE2RLIRBERK
BHE IBBBRIEBIBERATHBRERE 2R E N T - REXHR
BHBARBFBRARMEHIA RSB HRARREEBHE -

H 3.4.3 & MPLS 2 x 42 # % #:% 3 (Label Switch Path, LSP)&4 = £ B - &
Ingress 3 % &) 3£ 31 LSP ¢ Request i i MPLS-OSPF i% 2] Egress 3% Egress
s %] Ingress &9 Request 74 » #4284 MPLS-RSVP i LSP #2 = A2 HK 4%
Ingress 3% » Ingress 3% 4k 2142 8 14 - # AR AZ 832 34 Ingress 3% 2] Egress 3%
#LSPE% - H 344 R MPAS R dey~&EH - A RERF MPLS - A Z4%
# % #(Label Switch)z & % & % #(Wavelength Switch) -
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MPLS Tunnel LSP

* Labels distributed between specific end-points

— Ingress initiates LSP
— Request propagated to egress

— Egress responds with label
— Response propagated upstream to ingress

& 3.4.3

MP A S Controlled Lightpath

* Reuse of MPLS and IP Control

— Ingress initiates lightpath setup
— Request propagated to egress

— Egress responds with lambda
— Response propagated upstream to ingress

& 3.4.4
3-5 RAYtracer
RAYtracer & MOVAZ @ % ¢4 B 1 & » =T 1L 22 3% £ Windows ~ Solaris ~ Linux

ZHEEEFR S L i£i8 SNMP & GMPLS d#&ih £ H i B a@ESi4 8/ 3.5.1
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Hot Standby Operation
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Node Context Menu
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RAYstar Cross Connect Screen

nping Screen

&

B 3.5.4
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RAYtracer NMS Service Provisioning Screen
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B 3.5.5
Pack Restart Menu

H 3.5.6
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Service Backup Screen
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& 3.5.10

3.5.11 & RAYtracer ¥R A ERE® -

Step 3. To run the script, change directories to SNMSHOME/bin (where
SNMSHOME is the instaliation directory of RAYfracer). For
example: ed Jopt/raytracer/WebNMS/bin

Step 4. Type /nmsadmin.sh
“This starts the administration shell that displays the menu
shown in Figure 13-1.

Fig

e 13-1: RAYtracer Administration Screen

& 3.5.11
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