(OXC)



2001 2002 2003
DWDM (Dense Waveength
Divison Multiplexing)

DWDM
(1024 x1024 ) (Optical Cross-connect, OXC)
CAPEX OPEX
OXC (OXC)
OXC
SLA(Service Level Agreement)
NORTEL NETWORKS CIENA OXC
OXC
OXC 640Ghit/s(64  x 10Ghit/s) STM-16
STM-64 ( ) (provisioning)
NORTEL NETWORKS HDX STM-1
STM-4 3.84 Thit/s(384 x 10Ghit/s) CIENA
Core Director STM-1 STM-4 7.86

Thit/s(786  x 10Ghit/s)

DWDM OXC 2003
OADM 2004 ~2005
TDM + Ethernet over SDH 2003
OADM (TDM  Ethernet SAN )
NORTEL NETWORKS HDX

CIENA Core Director



(OXC)

NORTEL Optera Connect HDX

1. Optera Connect HDX
1.1 HDX
1.2 HDX
1.3 HDX
2. Preside
2.1
2.2
2.3 NORTEL NETWORKS

24 OPTEraSmMart OS.......ooevveieeiieeeeeeeeeeenn
2.5 Preside (Multiterahit)

2.6 Preside
2.7
2.8

CIENA CoreDirector

1. CIENA Core Director
1.1
1.2 CIENA® CoreDirector™
1.3 CIENA® CoreDirector™

2. ON-Center
2.1 ON-Center
2.2 ON-Center
2.3 ON-Center




NORTEL NETWORKS CIENA (Optical

Cross-Connect, OXC) OXC
Roadmap( )
NORTEL NETWORKS HDX
CIENA CoreDirector
(Optical
Signaling and Routing Protocol, OSRP) OPEX
NORTEL NETWORKS OPTera Smart OS
OXC
13
919 5 19 —
91 5 20~24 NORTEL OPTera Connect HDX

System Engineering /Planning

System Architecture / Optical Networking
System Control (OAMP) Function
Network Application

Network Management System

Operation & Testing Procedure

91 5 25-26 ( )

91 5 2/~29 CIENA CoreDirector

System Engineering / Planning

System Architecture / Optical Networking
System Control (OAMP) Function
System Demo and Operation

Network Management System

Operation & Testing Procedure

99 5 29-31 —




NORTEL OPTERA CONNECT HDX
1. Optera Connect HDX

OPTera Connect HDX (terabit)
OPTera Smart OS
(Optica Internet) OPTera Connect HDX
ATM SONET/SDH ( 25 Gbps 40

Gbps) Preside
1.1HDX
(1) (Terabit Scalability) OPTera Connect HDX (shelf) 384

OC-192/STM-64 (24,576 STM-1) OPTera Connect HDX

640 Gbps 3.84 Thps -1
-1

80G per card x 12 1/O card 4 x 960G =

= 960Gh/s Capacity 3.84 Terabits
for /0 shelf Switching bps

DWDM ( 16 1/0

= o

16 1/O 16

T

i —
—

it

It

J

Bl



.2 (MXT )

2 OPTera Connect HDX OPTera Smart OS
ITU-T (Automatically Switched Transport Network,
ASTN) (sgnaling)

® (awareness)

CoS/QoS

GMPLS(Generaized Multi-Protocol Label Switching) (signaing)

(3) OPTera Connect HDX 1/0
99.999%

(4)
OPTera Connect HDX

()

( 4 STM-64 16 STM-16 )
DWDM VC-4 VC-4-64c (VC-4,
VC-4-2c, VC-4-3c, ...V C-4-64c)
® 1+1
® STM-16/STM-64
®
® TL-1 CORBA Preside
1.2 HDX
1.2.1

(1) HDX /0



HDX 83.7" x59.0" x 23.6

aisle centerline

T Maintenance Aisle
(Switch Card Side)

|la— =15 | 256" I 118
(550 mm) (650 mim) —I (300 rmm)
inininininininin

3B HDX Core HDX Core
(B00 Fr) Adjunct NMain Sub-bay
Sub-bay Botfsr Shehres

T 200 Ibs
(410 kg) 1880 Ibs 1340 Ibs
-

23 (B85S kg) 'l- (610 Kg)

ETElE i hMaintenance Aisle One Shelf
l (FPort Card Side) Popiifated

‘ aisle centerline

(1500 rmrm)

TOP VIEW

HDX
+ (as per GR-63-CORE) = 29 ft? (2.7 n¥)
= 2780 Ibs (1265 kg) (both shelves popul ated)
= 96 Ibg/ ft? (470 kg/n?) (both shelves populated)
= 2240 |bs (1020 kg) (one shelf populated)
= 77 Ibd ft* (378 kg/m?) (one shelf popul ated)

HDX 1/0 83.7 x59.0° x 14.8" -3
HDX 1/0
+ =194 12 (1.8 )
= 2010 lbs (915 kg) (both shelves popul ated)
=104 Ibg ft? (508 kg/n¥)
= 1650 Ibs (750 kg) (one shelf popul ated)
= 85 |bg/ ft* (417 kg/m?)

(2 (shelf) 3.84 Thps (release 4.0)
640 Gbps
(3) 48 80Gbps ( ) 96 40Gbps (
1536 2.5 Gbps

1/O

) 384

10 Gbps



-3 1/0

pa— 118"
(850 mmj (300 mm)
— aisle centerline
Rear Gap
(Air Discharge)

148" HDX /O HDX /O Fiber
@rsmm | Adjunct  UEHICWETEVEE Cee
i Sub-bay Both Shelves.

218" —»

(550 mm)

mmmmm

700 Ibs O st e

i, e R e
l Front Maintenance Aisle g:egil?:tg
‘ aisle centerline
TOP VIEW
(4) (footprint) ( )
Width  47.3"'/1500mm x Depth 23.6"/600mm x Height 86.6'/2200mm /O (
) Width  47.3"'/1500mm x Depth 14.8"/375mm

X Height 86.6"/2200mm HDX (shelves), 16

- 4x 10G DWDM T/R (OC-192 or STM-64)

- 4xX10G SR T/R( ) (OC-192 or STM-64)

- 16 x25G SR T/R ( ) (OC-48 or STM-16) (DWDM in Rd 2.0)

- POI 240G ( ) (Release 2.0)

- 10Gb S VSR

(multi-port)OC-3/0C-12 SR (STM-1/STM-4) (Release 2.0)
HDX HDX
8
HDX VC-4 HDX Release 1.0
640 Gbps ( ) 334
Th/s (HDX Release 2.0) 6 2
-4 HDX



-4 HDX (Rdease 10 )

e |2 ( ) (in Release
3220 HDX 1/0 Bay( ) 10G/25
\jConnectHDX Release 1 Single Shelf model — 3 switch cards HDX HDX I/O
(Rear View) _ (
) (Matrix and Timing, MXT)
NE 23 (Power Service Modules, PSM)
-5 -6 HDX 1/0
-5 HDX 1/0



b Fiin

ox Pl 910
R

Gigabit 1/0 Port Capacity

1 External
v 640 Gh's traffic bandwidth per shelf
non blocking (16 portslots X40G) oo ot

SATTILAN
v One artwo shelf per Core bay & !

v 2 Watrix ancl
¥ 16 Port Card slots per shelf Coni‘g’”rfrg Timing (MXT)
v Mapagement: T

2 Matrix and Timing cards/shelf "O'ca'cffsg 16110 cards

2 Shelf Controller cards/shelf Fanel

Far * Al Intake

Port Cards - (16 cards per shelf) Service
v Quad 10G DWDM T/R (OC-192/SThM-84)  Modules
v Quad 10G SR T/R (OC-192/STM-64) 3 Fans
v Hex 2,53 SR T/R (OC-48/STM-16)

Packaging
v Adjunect Sub-bay — Pawer and Cooling
v Main Sub-bay - Optics
v Fiber Riser Sub-bay - Fiber rotting

Sub-bay | Sub-bay Isub-
bay




Terabit Switching Capacity
+ 10 Th's non-hlocking switch mairkx and
hardware laull prolectad par shelf
{2 Switch pands x 800 Ghiss pet sand)
Connzction Management

4 A||.'._|.§.gr~|!,| conneslion
1575-1 for SONET and V0.4 vl for SOH)

Swilch Cards (4 per shelf)
¥ B0 Gh's per card
¢ 12 Ravarive profecton
¢ Evary Port card comastad to evary Swich card
Patckaging
< Amunct Sub-bay - Fowar, Ceoling nsnagamsn
¢ Niain Sub-hay - Houses Switch ands

AA9E0G

HOX Core Bay (NTUCHODA)

5] ]
5] ]
5] L
5] o]
5] o]
5] ]

16 < 2.5 SR 16 < 2.5 SR

G x 255 SR 16 255 SR

A6 s 2 50 SR A6 2 50 SR

Lol Cratt Acoaes
Fan=l
Fars iZi

Fowver Sandes
Felesduili=

3.84 Thps
(Parallel Optical
.0) VECSEL
25G  10G
Shemte HDX

) Gbps

S Erialel

reaker)

A6 2.5 SR 6 2.5 SR

Fil

POl

[=I]]

[=Iu]]

2 0 DD b
i (N TT) e
A6 = 2. 5G SR
POl
[ T (W T T[T ) )

A xc ADG DT hd
A6 s 2 5 SR

V_ Recommendation

Breaker

. | 250 A per Shelf

P
<z 006G DD b
< 100G DD b
G 2 2 50 SH

200A per Shelf

POl
<z 006G DD b
<1z 00 DAE o







-2 HDX

(Waitts)

HDX

(Release 1.0

)

6,700

HDX

(

)

10,250

NTUC90DA -

HDX

(Release 1.0)

6,700

124

® 1 x40 Gbps DWDM

® 8x 10 Gbps (OC-192/STM-64) NRZ DWDM
® 8x 10 Gbps (OC-192/STM-64)
® 32x 2.5 Gbps (OC-48/STM-16)

1.3 HDX

13.1
HDX

OPTera Connect HDX

(VSR)

80 Gbps DWDM

HDX

/

/

NE

240 Gbps PO

NOC

-12-

OPTea

(Object Finde)
8



-8 OPTera Connect HDX

&4 Paylaad Connections

Dbjees) Relrieva Ciléria
Opject e NE il ] Stale) WTRETTT :
] i Feteva
Fayl i) terood i (T i =] Ay i | _l
Shelf Blat. Part Ling: Trunk Paload,
From Al B K # £y e
T A ] I T =l | A
. CHjectis) Fouind
| | R | il | tisariakel | Adiingtsh |
: [Lached

| 31414141410 BN iy il

Mon-Cit | Urloaked i
i
Last Bajrech’ Jan A 200153003 Py EST AR [

Datalls of NEReoS Framy 110108 To 344-1-12  Liser Ladel: Tor-Man

Ot

| 4-1-31-1-1 ATE-) Ay

Gense) | ornaute o] contoure T Hiso| B ogerants estToo |

NEX fRate b Admin State- Uzar Labsi

[Ecemia BTt [y [ et

Shatt Sinl Pat Ling Tk Pavoal  Cardlype:  Port Slate: OlE
Fromm f i i Ii ] £ Prnc— Ingenice gt |
To 3 14 i It I 12 1 POl I Semice

GUI
UNI (setup) -9

-9 OPTeraConnect Controller(OCC)

OCC Management

e MESH Connection Manager

e OCC Element Management
e« OCC Topology View

e OCC Fault and Performance
Management

e Shelf Level View

e OCC Configuration
e OCC Remote Login

e |IP Device Adapter for
Communication with Preside

OCC
GR-1110-CORE “Broadband Switching System (BSS) Generic
Requirements’ OIF2001.340 “ OIF Connection Usage Records for Billing Purposes’

-13-



(Elapsed time)

SDH SONET

1.3.2 OPTera Smart OS

OPTera Smart OS

OPTera Smart OS OPTera Smart
Agent  Smart Management System for OPTera Nortel Networks
OPTea (edge-to-edge)

OPTera Smart Agent (client)
OPTera Smart OS
Smart Management System for OPTera

Nortel Networks OPTera Connect OS
OPTera Connect HDX OPTera Smart OS

[ (signaling)

®

®

®

®

° ( )

®

OPTera Connect OS OPTera Connect Controller (OCC)

-14-



OCC
-10

-10 OFPTera Smart OS

Network NMI (Network Management Interface)
Managm.ent —

MNNI (Hetwork to Network Interface)

Ot Rotini & Siging Laver OIF Supercomm
UNI _ Cisco Avia
{I.Isertu_Netmrklnterf} * ” - GMPLS UNI
\— {Connection
W A L sy [N
HDX
Optical Traffic Layer Minor)
HUA IP
IP Synchronization, Alarms, and Telemetry Termination (SATT)
LAN 10/100
Base-T
DCC LAN POI DCC OPTeraConnect HDXs
HDX
TL1 TL1
OPTera Connect HDX Telcordia GR-833 GUI
GUI (pop-up) NE -11

-15-



-11  OPTeraHDX GUI

| e
Topology L :

View | s
(future) © ===

(Element Management

EMS GUI (based)
(northbound) Nortel
OPTera Connect HDX
\&) riesue
OAM&P
[ (Optical Section View, OSV)
DWDM
o (Optical Power Management, OPM)
o (Wavedength Path M anagement)
Preside
Preside CORBA

-16-



NE

2.2

OPTera Connect HDX IP
IP NE

LAN
LAN
Connect HDX

2.3NORTEL NETWORKS
OPTera Connect HDX

PM

NE

DCN DCN [P

NORTEL

CAPEX  OPEX

NE -12

-12  NORTEL

« End to End network
Single NMS providing end to
end provisioning,

surveillance, diagnostics and
resource manaagement

« Simple Systems Focused E @

Minimise operations costs
through intuitive Uls, context
sensitivity and operations
process oriented tools

« Intelliogent
Minimise capital expenditure I
through intelligent use of |“
resource ‘i'."{ I
Enable differentiation through &
flexibility

Nortel
® OPTeraSmart OS

® Preside
OAM&P

® Preside

(Multiterabit)

SONET/SDH

= Preside
._ ]I end to end

control

Simple
System
Operation

[ ..-i.l = Network
. 1l | & “Intelliagence

DWDM

-17-

OPTea
HDX EMS



2.4 OPTeraSmart OS

(Opticd Virtua Private Network, OV PN)

HDX OPTera Smart OS CAPEX
OPTera Smart OS
(1) CAPEX

(lasses of Service)

o
(200ms )
o OPTera Smart OS
)
o (pre-emptable)
OPTera Smart OS
(2 OPTera Smart OS
OPTera Smart OS
Supercomm 2001
2 Juniper Networks  IP
(01
2.5Presde (Multiter abit)

PMEM(Preside Multiterabit Element Manager)
Connect PX  OPTera Long Haul 5000

Preside Trall
-13

-18-

OPTera Smart OS
SNCP ( 50ms )
(
30% CAPEX

Smart Optical Network

Nortel Networks EMC
OPTera Smart
OPTera Smart OS

OPTera Connect HDX OPTera

PMEM Preside
(DWDM) PMEM



-13  PMEM

GUIs
o PM
° (plug and play) 0SS
3
o (shared protection mode) :
o PMEM  Preside HDX LH5000

[ Jwva IP EMS

-19-



2.6 Preside

Preside ( HP C3600)
Preside (Application Platform, AP) C3600
C3600 Presides

10,500

AP

NE (layout)
-14 Preside AP
-14

1500 NE
NE

Preside

NE



D) SDH  SONET Preside Trail

CAPEX Presde Trall Manager
Preside Trail
Preside Trail
- Trail

Trall
Trail (

) (

Trall

(  wal )

(points of presence)
IP SteA” “ \VolP Site B”
(best pack)

Trall

(2 Preside

DWDM
Optical Section View
(Opticd Power Manager, OPM) DWDM

-21-

VC-12

(Route Advisor)

NE

-15
DWDM

Nortd

Preside Trall



(3)

Preside
- NE
EMS
(template)

2.7 -
Preside

CORBA ASCII Preside

Micromuses Netcool system Compags TeMIP Clarifys trouble management
system

VPN Nortel
2.8
SLAs

Nortel Networks

-22-



282
-17

(optimizer) -

( A-Z )

-16

Planning the Network

Input

‘__
| - Mesh Planner Output ___."‘-'—_:_—_'—'1‘

— A -:'-: g "-_\_-| _}-‘
« Topology < =25}
« Service [ Standalone - S |

demand - i PC based - —— |
« CoS —— Application

* View routes

* View restorability
« Control Plane

* Cost

Proposed Network Design
fh « Bandwidth (W / P)
Eqmpment Mesh e per link
Models Restoratlons ¢ Total

SLA (PC

SLA )

-23-

PC)



2.8.3
-18

284

-19

1)

(2

3)

(4)

-17

Mesh Smulator: Define SLA Métric

Input

el I

t? e Mesh Simulator

..:_!_ :
Proposed
Network N —a [, Sy Ty
Design 3 orEloe # =l [

Routing o
Restoration | *g
Signallin &

gnaling 3 ¥

Product
Modelization

it

Output

| &
A
TEE i i \ 0 H e
« Traffic S e e |
dorans ) L N ||
« CoS =

COS T5CA Wetric

Gold Dynamic BW, 3-9's, shared 600 msec,

v Fixed BW, 3-9
ananan Fixed 2-9'

inless JFixed 2-9's, Best effort

i | Equipment
configs

(optimizer)
A-Z ( / )

(de-fragmentation)
(STM16¢c, STM64c)

(Link Usage Monitor)
(Restoration analyzer)
(
(Capacity Advisor)

(Maintenance Planner)

-24-



TheMesh Optimizer

Management Plane

Mesh Optimizer,

Control Plane

Network Status

The Mesh Advisor

Management Plane

y

Mesh Advisor

Control Plane

Network Status

TrafficPlane

HEEET'I'E'I"I.’QEHE'

-18

(D = T

Long paths Shorter W/P paths
/
fli _J
Node
Congestion -
i
Relief r
A
“Congested” “Breathing”
oo @) EEy S
“Swiss cheese” “Best pack”

Link Usage
Monitor

5

. New Route
Capacity
Advisor Additional
Capacity

Maintenance
Planner

.. Spanunder
maintenance
Restorability]
lossof n %

-25-



CIENA CoreDirector

CIENA
Core Director
(scaahility) ON-Center
ON-Center CoreDirector
LightWorks OS
1. CIENA CoreDirector
1.1
(1) (Network Scalahility)
WDM (Waveength Division Multiplexing)
Terabits
(granularity)  MultiWave CoreDirector™ 640 Ghbps
48 Thbps( )
CoreDirector™ 256 STM-16 64 STM-64
STM-256 ( ) STM-64, STM-16, STM-4
STM-1
)
(Grooming)
LightWorks™ OS
(Optical Signaling and Routing Protocol, OSRP)
CoreDirector™ OSRP
3)
CoreDirector™ (span) (connection)

(Service Level Agreement, SLA)

(i) LightWorks™ OS
LightWorks™ OS 1+1, 1.1 LN
(Automatic Protection Switching, APS)
CIENA® (Virtual Line Switched Ring, VLSR&)
VLSR 4F-BLSRs 50 ms
(membership)

-26-



(ii)

(4) CoreDirector™ STM-1
CoreDirector™ SDH -1
-1 CoreDirector SDH

Other Vendors 2 Rows of Mualtiple Racks Sohmntion
(DXC, 2.510G ADMs + interconnect ODF)

CIEMA Single Rack
Optical Switch support up to
6dx10G/256x2 . 5G/S12x5ThM-1

Euaild in SONET/SDH/DXC4/4

1.2 CIENA® CoreDirector ™

1.2.1
CoreDirector™ (7 high, 23" wide
Ghbps (shelf) -2 -3
(1) (Line Module)
)
3
-4 -5

-27-

256



-2  MultiWave CoreDirector ?

MultiWave
CoreDirector

Power, Cooling Layout

Line _| Optical Processor
Modules Modules Module
'. Timing
| I Module

Transparent Processor
Switch Modules Module

HXxWx D =84" x 23" x 18"

-3  Multiwave CoreDirector ?

-28-




(redundancy)

11 2:13
( ) 1+1 MN
BITS1/O 10/100BaseT Ethernet RS-232 dia-in/out (craft)
-4 (Line Module)?

0C-48/STM-16 and OC-3/12 STM-1/4 Optical Module Circuit Pack

1.2.2

CoreDirector™ SONET/SDH OC-3/STM-1  OC-192/STM-64
(channelized and

-29-



concatenated)
(1) OC-3/STM-1
256/512
(2) OC-12/STM-4
256/512
(3) OC-48/STM-16
256  OC-48/STM-16

1310 nm
OC-3/STM-1
1310 nm
OC-12/STM-4
1310 nm

IP  ATM

(4) OC-192/STM-64 64 OC-
192/STM-64
(5)0C-3, OC-12 0C-48 Bellcore GR-253-CORE OC-192
Bellcore GR-1377-CORE
1.2.3
CoreDirector™ (fabric)
STM-1
STM-4 STM-16 STM-64 STM-256
( )
15 ( 640 Gbps )
CoreDirector™ (
) CoreDirector™
Q) CoreDirector™ (non-blocking)
U
2 CoreDirector™
4  OC-3/STM-1 OC-12/STM-4 4
OC-12/STM-4 OC-48/STM-16 CoreDirector™
©) (  OC-48/STM-16)

( STS-3cVC-4),

(STS-USTM-1)

-30-

CoreDirector™



(4) MultiWave CoreDirector™
LightWorks™ OS

OSRP
(5) Multiwave CoreDirector™
1.2.4
MultiWave CoreDirector™ 640 Gbps
48 Thps (
) 15,360 OC-48/STM-16 3,840 OC-192/STM-64
1.2.5
(

)
1.3 CIENA® CoreDirector ™
The LightWorks™ ( Silicon Software Optics Systems) (OAM&P)

Bellcore (Fault) (Configuration)

(Performance) (Security) ITU-T
Telecommunications Management Network (TMN) Bellcore Information
Networking Architecture(INA) , CORBA  Java
LightWorks™ CORBA (Operations
Support System, OSS)
LightWorks™ OS( OSRP)
131
CoreDirector™ (Virtual Line Switched Rings, VLSRS)
VLSRs SONET/SDH 4F-BLSR

(abstracting)

-31-



(1) SONET/SDH 4 BLSR

4- BLSR
OC-48/STM-16
OC-192/STM-64 CoreDirector™ 6 8 0OC-4894STM-16
VLSRs -
6
-6 CoreDirector™ VLSR
A) OC-48 4F VLSR B) OC-192 (4xOC-48) 4F VLSR C) OC-240 (5xOC-48) 4F VLSR
2 -7
-7
A) Fiber Plant B) Initial Software C) Software Defined
Defined Rings Rings over time
(3) CoreDirector™
CoreDirector™
OSRP

-32-



1.3.2

LightWorks™ OS  FastMesh

1.3.3
LightWorks™ OS

OSRP LightWork™

) STS-1/STM-1
2

(metrics)

1.3.4 /

Maximum Delay Propagation
Link Weight Cost Factor

Line Protection Requirement
Mesh Restoration Priority
Pre-emption and Pre-emptability
Minimal Cost Routing
Exclusive or Preferred Routing
Implicit or Explicit Routing
Reversion Timer

-33-



Ring Only

High Priority, Non Pre-emptable

Linear or Ring Connection

High Priority, Non Pre-emptable

Partially Line-Protected Connection

High Priority, Non Pre-emptable

Non-Line-Protected Connection
(no line protection)

High Priority, Non Pre-emptable

Best effort non-line-protected connection

Low Priority, Non Pre-emptable

Extra Traffic Low Priority, Non Pre-emptable
1.3.5
SDH (50ms)
( ) IP
best effort

-8

-8 CoreDirector™

BW

CoreDirector™
MSP (<50ms);
MS-SPRING (<50ms);
Best Effort (>50ms);

Protection

Mesh

50ms



(>100ms);

1.3.6 VC-3/VC-4
CoreDirector VC-n ( VC-n

CoreDirector VC-3/VC-4

-8 CoreDirector™ VC-3IVC-4

Flexible Concatenation

e Standard SDH/SONET Multiplexing on Access Lines

* Flexible Concatenation on Inter-CoreDirector Lines
— Managed by OSRP

? 2
ACCESS LINES INTERCOREDIRECTOR ACCESSLINES
LINES
<
< 2 «—>
N
) »
OSRP Signaling Link
SNC'’ s at Origination Ports SNC' s through network SNC' s at Termination Ports

Standard SDH multiplexing
defines fixed time-slots for
locations of large containers,
egVC-4-16¢

«Start locations is not
constrained
«Non-contiguous time-slots
supported

17 by S gy

-35-



2. ON-Center

ON-Center ON-Center
CoreDirector LightWorks OS ON-Center
ON-Center
o
o CIENA FCAPS (fault, configuration,
accounting, performance, and security management)
o CIENA
2.1 ON-Center
ON-Center (Service Layer Manager, SLM)
(Customer Network Manager, CNM) SLM
SLA CNM
211 (SLM)
(1) (correlate)
ON-Center -9
-9  ON-Center
File " _. gepm'q.s Action Help
0 0
Type | Circuit/INE Network Time SA | Description Acked By
circ_06_2 <<Multiple>> [05713/98 16:30:10  [X | Coding Viclations By
CKTIDGD <<Multiple>> |05713/96 16:30:05 |X | Loss of Signal J
CETIDB1 <zMultiple=> |I]5f13l9ll 163005 (X | Loss of Signal
CKTIDZ21 «<hultiples> InSﬁSfﬂB 16:30:02 | X Loss of Signal
TID1 <zMultiple>> |l]5i'13l5|l 16:30:01  |X | Coding Viclations
CKTIDZ0 «w«bultiple > |usn3rsn 16:30:00 (X | Loss of Signal
CKTIDSD <<Multiple>= |l]5i'13l3ll 16:15:08 | X | Loss of Signal
CKTID4D <<Multiple>> |l]5f13f3ll 161303 X Loss of Signal
CKTID41 z<Multiples> |nsnamn 15:45:04 X | Loss of Signal
CETIDE <<Multiple=> 051398 15:15:08 (X Loss of Signal i
1=l I




ON-Center

ON-Center SLM (
ON-Center
SLA ON-Center
shooting) -10
-10 ON-Center
Report Unit of Yearly Quarterly Monthly Daily Hourly
Measurement

Metwork Comparison DS K A A

Metwork Analysis DS X H X

MNetwiork Performance 0SS H K K

Circuit Performance oS K X

Circuit Availability F5 A A

Circuit Compliance ES X

Circuit Analysis DS A A

WP Comparisan DS H X

WP Performance DS A A

WP Availability FS X X

WP Compliance ES A

WP Analysis DS X K

(MP MP )
-11
-11
N etwn rk Perfarrmance %% Disruption Free Hours

Performance
May 11,1998 0427PM

Metwork Statistics
for the morth ending

Apr 25, 1998

CHARLES

current # of Circuits 2

Ferformance

Disrupted Hours 1.83

Disruption frees 9% 9997
99.97

Ervar Frees S

10000

Al

2220 o O3 05 07 09 41 42 15 47 19 21 23 25 27

(trouble



-12 SLA
Cushomer Troubls Report
10000 Disrupticn Secands
Outaga
1,000
Compliance
100 —|
Warning
|
Rapair
) =)

1" 14 15 16 17 18 ahz!lééa'uia

2
-13
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management layer, EMS) DWDM
Manager, TNM)
NML
(1) CIENA
-15
2 (Turn-up)

(point-and-click)
3 CIENA
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(Transport Network
(Switching Network Manager SNM)
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-15 CIENA




(3) 17

File Edit View Helpl
ss@e GiENA

o o
Connected to Primary EMS Denver-Drio Help

Blal s/~ >R e

DT (1) Element Hame Bay Shelf Slot Port | Object Type Event Type Event Information
Mon Dec 6 14:10:36 1999 | MOBY1_WTERM | Bay 1 Shelf 3 Slat 14 | RECEIVER aquipmant alarm Piielyglilis CEuRe: [EE
Perceived Severity

Mon Dec 6 14:08:59 1999 | MOBY1_WTERM | Bay 1 Shelf 1 Slat 12 | NCP aquipmant alarm Prelzki Ceuse. Sy
Perceived Severity

Mon Dec 6 14:08:39 1999 | MOBY1_WTERM | Bay 1 Shelf 1 Slat 12 | NCP aquipmant alarm Etsllliz Ceukes =)
FPerceived Severity

Mon Dec 6 14:08:35 1999 | MOBY1_WTERM |Bay 1 Shelf 1 Slot 3 | otsTTPSink communications alarm FProbable Cause: Los
Perceived Severity

Mon Dec 6 14:08:24 1999 | MOBY1_WTERM | Bay 1 Shelf 1 Slat 12 | NCP aquipmant alarm Plfelyglelis CEURE: [S60
Perceived Severity

Mon Dec 6 14:08:10 1999 | MOBY1_WTERM | Bay 1 Shelf 1 Slat 12 | NCP aquipmant alarm Prelzki Ceuse. By
Perceived Severity

Mon Dec 6 14:08:01 1999 | MOBY1_WTERM | Bay 1 Shelf 1 Slat 3 | otsTTPSink communications alarm FProbable Cause: Los
FPerceived Severity

ICUnnected to Primary EMS Denver-Dirko 610

(6) AMM WDM -19

(7)

(8) NE NE
-20
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= Monitor Point Miewer : MOEY1 _OLAZ
Fle Edit Viewr

% Qb 9 Connected EMS E.-‘-‘«tlanta—Octo

|Locatiun (1) " Monitor Point Mame " Monitor Point State |
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File Edit View

A %E %E OE Element Mame EVHDER_OHDI\M Element Type EMW4DDD QDM CIENA

| HEname (1) || NE Type Bay Lay""tE ME Data |
VADER_OADML OADH

T

— Shelf Configuration

Bay Mumber 1 Shelf Mumber EZ

ml

15

A [ b

Connected to Primary EMS Denver-Drio

1)  Gul GUI WDM NE
(12) NE NE
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NE

]

Fle Edit View

|connected ta Frimary EME EmsCDL

EMS | CIT
CIT Properties

Login 1D: pynchon

Frivilege: SER READ WRI

Password: | rrErees Werification: e
Login Expiration

MNone Relative Ahsolute

Relative:

Help

Absolute:
September z0 2001
Create hodify Delete
Apply Reset
ME Hame (1) Status Operation
East_Terminal | Succes=ful Adding CIT Login
OLA_1 Successful Adding CIT Login
OLA_2 Successful Adding CIT Laogin

(13)

Edit  View

1B 22 @

) WDM

(15

PM

|Datemme (1) "Span Ham e"Element Hame "Ba\yr Shelf Slot Port ||PM UH.S"OFS ||CV||ES||SES |

Connected to EMS running in Denver-Drio




2.2.2 ON-Center (SNM)
(DEMS  (framework) EMS EMSGUI

ON|["5 ] 42 [NINON[E ] 42 |
SISO O | 4 |

S e e o e

(2 CoreDirector EMS
GUI (icon) NE
CoreDirector
3
-26

Current Alarms

Oct 22, 2000 13:23:20 EMS Mediatar-txn240 CoreDirector Auxil... txn240
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(4)

Real-Time Events

(5)SNC / SNC
OSRP SNC




(6) NE CoreDirector -29

-29 NE

NE Summary

10.2.200.87 txn240 CoreDirectar

txn241

8 -31
(9) OSRP (discovery) CoreDirector
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emsadmin

Add/Edit OSRP Gateway

w2at |

10.2.200.80




2.3 ON-Center
CIENA (Modeling and Planning System, MPS)
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OXC (switch fabric) — OXC

OXC 2005 - -
OXC DWDM

(1) CIENA Sycamore Tdlium OXC
state-of-the-art ASIC
512 x 512 Brightlink Networks ~ Velio Communications
OXC
Brightlink Networks 2002 5

(2 64 x 64 / 2000 256 X
256 / (optical switch fabric)
MEMS(Micro-Electro-Mechanical Systems) (liquid crystals) (bubbles)

(holograms) (thermo-optics) _ (acousto-optics)
MEMS
-OXC

Cdlient Networks OMM Onix Microsystems NORTEL NETWORKS
( Xros) 2000 10 1000
NORTEL NETWORKS 2002 3
(1000x1000 ) OXC (OpteraConnect PX) Lucent Technologies
2002 8 (LambdaRouter)
(Globa Crossing Holdings Ltd.  Japan Telecom) LambdaRouter
OXC Cdient Networks Japan
Telecom ( MEMS DiamondWave 256 system) Corvis
CIENA Corning

2003 OXC OT™M  OADM
OXC O-E-O 0O-0-0
O-E-O OXC

[ (Grooming) STM-1

(100 ) WDM 40 Ghit/s
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-OXC
(footprint)

OXC (routing)
restoration)

SDH 3~5
SDH DWDM

GMPLS(Generadlized Multi-Protocol Label Switching)
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