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1000BaseT, 112

1000BaseX, 112

10G multirate transponders, 357-358
2.5 multirate transponders, 356-357
2.5G multiservice aggregation cards, 358-360
2-fiber BLSR operations, 201-205

32 DMX demultiplexer cards, 347

32 DMX-O demultiplexer cards, 346

32 MUX-O multiplexer cards, 343

32 WSS multiplexer cards, 344-345
32-channel demultiplexer cards, 345-347
32-channel multiplexer cards, 342-345
4-fiber BLSR operations, 206-209
4x2.5G enhanced muxponders, 358
64-kbps circuit-switched connections, 51

A

AC (alternating current), 182
acceptance of light onto fiber, 102
acceptance testing, 433—435
access
PCA, 205, 291
remote, 150
rings, 146, 160-166
TAPs, 458
access identifier (AID), 475-476
ACO (alarm cutoff), 222
backplane interfaces, 330
ACT LED (AIC-I), 231
activating software, 440
active, DWDM, 104
add/drop multiplexers (ADMs), 9, 167, 209
adding, 426
addresses, 151, 415-416, 455
ADMs (add/drop multiplexers), 9, 167, 209
Advanced Timing Communications and Control
(TCC2) card, 410411
AEP (Alarm Expansion Panel), 234, 339
aggregation
2.5G multiservice cards, 358-360
links, 278

AIC (Alarm Interface Card), 222, 410
AIC-I (Alarm Interface Controller-International)
cards, 230-231, 335-341, 412
environmental alarms, 231, 234
orderwires, 234-235
power supply voltage monitoring, 235
user data channels, 235
AID (access identifier), 475-476
AINS (Automatic In-Service), 477
air gaps, 459
alarm cutoff (ACO), 222
backplane interfaces, 330
Alarm Expansion Panel (AEP), 234, 339
Alarm Interface Card (AIC), 222, 410
Alarm Interface Controller-International cards.
See AIC-I cards
alarms, 41
correlation, 496
CTM, 503
environmental, 222
AIC-1I, 231, 234, 337-339
backplane interfaces, 330
local, 222, 331
monitoring, 425-426
nonalarmed events, 462
profiles, 500
reports, 332
SNMP traps, 472
suppression, 496
troubleshooting, 432
Alarms tab (CTC), 448
alerts
SNMP traps, 472
TCA, 487
alternating current (AC), 182
AMP Champ EIA, 223
amplifiers, EDFAs, 107
applications
BLSR, 209
ONS 15454
CE-Series Ethernet, 283-284
E-Series Ethernet, 273-274
G-Series Ethernet, 276
UPSR, 199-200
voice/video (bandwidth), 18-19
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APS (automatic protection switching), 158, 322, 393

architecture, 511
CORBA, 398
CTM, 500-501
MSPP, 135, 152
access rings, 160-166
customer network, 174—-178
Frame Relay/ATM, 138-141, 150
1OF rings, 153155
IP, 143, 151
legacy components, 148—149
MPLS, 143, 151
MSSPs, 171-174
NGOSS, 166-171
private, 155-159
PSTN, 135-138
SONET, 141-142, 150
transport, 144-148
ONS 15454 ML-Series Ethernet, 287-288
point-to-point transport, 288
RPR transport, 288
SNA, 150
arrayed waveguide grating (AWG), 343
asynchronous data replication, 313-314
ATM (Asynchronous Transfer Mode), 138-141,
150, 199
A-to-Z circuit provisioning, 499
attaching telephones, 340
attenuation, manual DWDM design, 379-380
audit trails, 480, 499
automatic daily memory backups, 500
Automatic In-Service (AINS), 477
automatic protection switching (APS), 158,
322,393
automatic routed circuits, 429-430
availability
bandwidth, 513
HA, 496
AWG (arrayed waveguide grating), 343

backplane interfaces, 220-222
AIC-I cards, 339
environmental alarm connections, 234
ONS 15454 Shelf Assembly, 329-330

backups
databases, 438-439, 452-453
memory, 500
bandwidth
available, 513
CIR, 513
circuits, 278
concatenation, 61-63
default best-effort, 513
high-bandwidth services, 11-19
LANs, 9-11
Layer 2 topologies, 512
ONS 15454, 219
service-provider
management, 513
sharing, 123
waste of, 121
XC cards, 229
BDFB (battery distribution
fuse bay), 408
benefits
of DWDM, 107
of Frame Relay, 140
BER (bit error rate), 462
bidirectional line switch ring (BLSR),
26,197, 390
B-ISDN (Broadband Integrated Services Digital
Network), 135
bit error rate (BER), 462
BITS (Building Integrated Timing Supply),
75-76, 184, 221, 330
BLANK/FILLER, 231
BLSR (bidirectional line switch ring), 26,
197, 390
BML (Business Management Layer), 498
BNC (Bayonet Neill-Concelman), 222
bridges, 292-294
Broadband Integrated Services Digital Network
(B-ISDN), 135
Building Integrated Timing Supply.
See BITS
Business Management Layer
(BML), 498
bytes
interleaving, 61
line overhead, 68
path overhead, 70
section overhead, 67
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cabling, 109
troubleshooting, 454
calculations, ROADM ring power, 385
CAM (content addressable
memory), 293
capacity
2-fiber BLSR operations, 203
4-fiber BLSR operations, 209
LCAS, 243, 320
capital expense reduction, 41-43
cards
data service, 37
electrical service, 33-35
LEDS, 453
optical service, 36
SAN, 37-38
sparing, 439
carrier loss, G1K ports, 476477
CCAT (contiguous concatenated) rates,
158, 320
CE (customer edge), 143
central office (CO), 137
CE-Series Ethernet interface cards,
240, 279-284
CEYV (controlled-environment vault),
146, 231
channels, 66-71
DCCs, 418
four-channel cards, 348-349
LDCC, 419
OADM cards, 353-354
overhead (SONET), 66
PCA, 205
SDCC, 418
subrate, 57-60
user data, 235, 340-341
checklists, data gathering,
455-456
chromatic dispersion, 381
CIR (Committed Information Rate),
513-514
circuits, 462
AIC-I, 230-231
environmental alarms, 231, 234
orderwires, 234-235

power supply voltage monitoring, 235
user data channels, 235
A-to-Z provisioning, 499
automatic routed, 429—430
bandwidth, 278
CE-Series, 281-283
creating, 428-432
EVC, 117
fixed, 121
manually routed, 431432
monitoring, 458
ONS 15454 E-Series, 273
PCA, 291
troubleshooting, 458

Cisco ONS 15454, 271-272

32-channel demultiplexer cards, 345-347
32-channel multiplexer cards, 342-345
AIC-I cards, 230-231, 335-341
environmental alarms, 231, 234
orderwires, 234-235
power supply voltage monitoring, 235
user data channels, 235
CE-Series Ethernet interface cards, 279-284
channel OADM cards, 353-354
CTC
data gathering checklists, 455—456
locating problems, 447455
tools, 456—457
ElAs, 222-224
electrical interface cards, 244-247
E-Series Ethernet interface cards, 272-274
Ethernets
interface cards, 238-244
troubleshooting, 462463
four-band OADM filters, 350
four-channel cards, 348-349
G-Series Ethernet interface cards, 275-278
logging on, 460461

ML-Series Ethernet interface cards, 285-298,
300-307
MSTP
analysis, 385-386
configurations, 365-368
design, 371
dispersion compensation units, 364-365
DWDM design, 371-377
DWDM ITU-T channel plans, 341-342
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manual DWDM design, 377-382
MetroPlanner, 382—386
optical amplifiers, 360-363
ROADM, 355
transponder/muxponder interfaces,
356-360
one-band OADM filters, 351-352
provisioning, 408
configuring, 410418, 420-423
connecting optical cards, 424
documenting, 424
installing shelf, 408—410
resources
CTC Online Help, 444-446
documentation, 443—444
TAC, 446
troubleshooting, 443
rings, 462
SAN, 309
data storage mirroring, 311-314
extension solutions, 314-315
overview of, 309-310
protection, 321-322
protocols, 310-311
SONET, 318-321
wavelength, 315-318
Shelf Assembly, 219-222, 327-330
signals, 462
SONET/SDH optical interface cards,
235-238
storage networking cards, 248
TCCs, 225-228, 331-333
troubleshooting, 458—460
XC cards, 228-229
Cisco Transport Controller (CTC),
161, 319, 400
data gathering checklists, 455-456
locating problems, 447-455
Online Help, 444446
tools, 456457
Cisco Transport Manager. See CTM
CISCO15 ID (Superuser), 416
Class of service (CoS), 513

CLEC (competitive local exchange carrier), 5

CLEI (Common Language Equipment
Identification), 171
clients, 503-509
architecture, 500-501

management, 502
protection, 109
CLIs (command-line interfaces), 39
clocks, 73, 185. See also timing
external/line-timed configuration, 186
internal/line-timed configuration, 188
CNM (customer network management), 496
CO (central office), 137
command-line interfaces (CLIs), 39
commands
copy-run-start, 303
get, 480
getNext, 480
show cdp neighbors, 307
show running-config, 304
TL1, 483
Committed Information Rate (CIR), 513-514
common equipment cards, installing, 410-412
Common Language Equipment Identification
(CLED), 171
Common Object Request Broker Architecture
(CORBA), 398
community names, provisioning, 481
competition, SANs, 87
competitive local exchange carrier
(CLEC), 5
components, SONET/SDH, 64-65
concatenation
SONET/SDH, 61-63
VCAT, 158
concrete huts, 231
conditions
monitoring, 426
SNMP traps, 472
troubleshooting, 432
Conditions tab (CTC), 449
configuration
circuits, 428-432
external/line-timed, 186
file management, 302
internal/line-timed, 188
ONS 15454
connecting optical cards, 424
documenting, 424
provisioning, 410413, 415-423
SNMP, 481
connections
AIC-I cards, 339
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backplane environmental alarms, 234
BITS, 184
craft-management, 331
CTM, 501
ESCON, 91-93, 310-311
FICON, 91, 311
incorrect fibers, troubleshooting, 459
LANSs, 139-140
ONS 15454, 408
optical cards, 424
POP, 144
troubleshooting, 455
constant gain mode (OPT-PRE), 361
constant power mode
OPT-BST, 363
OPT-PRE, 361
content addressable memory (CAM), 293
contiguous concatenated (CCAT) rates, 320
control bandwidth, avoiding, 513
control flow, 277
controlled-environment vault (CEV), 146, 231
copy-run-start command, 303
CORBA (Common Object Request Broker
Architecture), 398
correlation, alarms, 496
CoS (Class of service), 513
cost, SANs, 86
course wavelength-division multiplexing
(CWDM), 15, 61, 102-103
CPE (customer premises equipment), 14, 151
craft management systems, 167
connections, 222
backplane interfaces, 331
cross-connect (XC) cards, 183, 228-229, 411
cross-connect loopbacks, 457
Cross-Connect Virtual Tributary (XCVT), 229
cross-connecting, 22
CTC (Cisco Transport Controller), 161, 319, 400
data gathering checklists, 455-456
locating problems, 447-455
Online Help, 444-446
tools, 456-457
CTM (Cisco Transport Manager), 398
architecture, 500-501
HA architecture, 511
management, 502
configuration, 504
fault, 503

HA, 509

performance, 505-506

security, 507-508
customer edge (CE), 143
customer network architecture, 174-178
customer network management (CNM), 496
customer premises equipment (CPE), 14, 151
customizing security profiles, 508
CWDM (course wavelength-division

multiplexing), 15, 61, 102-103

D

daily memory backups, 500
DAS (Direct Attached Storage), 84
data communication channels (DCCs), 167, 192,
418,472
data discovery, 496
data gathering checklists, 455-456
data service cards, 37
databases
backups, 438-439, 452-453
restoration, 439
TCCs, 331
DC (direct current), 182, 409
DCCs (data communication channels), 167, 192,
418,472
DCN (data communication network), 167
DCSs (digital cross-connect system), 9, 209
default best-effort bandwidth, 513
delay, round-trip, 319
demultiplexer cards, 345-347
32 DMX, 347
32 DMX-O0, 346
four-channel, 348-349
Dense Wavelength Division Multiplexing.
See DWDM
density, IOF, 155
design, 371-374, 376-386. See also configuration
MSPP, 181
case study, 249-267
methodology, 181
network management, 191-192
production, 182—186
timing, 186—191
MSTP, 371
ONS 15454, 219-222
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diagnostics
files, 452
TCCs, 332
diagrams (faceplates)
ACI-, 231
TCC2/TCC2P, 226
digital cross-connect (DSX) panels, 209
digital cross-connect systems (DCSs), 9, 209
digital loop carrier (DLC), 146, 199
digital multiplexing, SONET/SDH, 50-54
digital subscriber line (DSL), 137
digital subscriber line access multiplexer
(DSLAM), 199
Direct Attached Storage (DAS), 84
direct current (DC), 182, 409
dirty fiber connectors, 459
discovery, data, 496
dispersion, 381
DLC (digital loop carrier), 146, 199
documentation, ONS 15454
configuration, 424
downloads, software, 41
DRI (Dual Ring Interconnect), 212
drivers (market)
capital expense reduction, 41-43
high-bandwidth services, 11-19
increased demand for LAN
bandwidth, 9-11
MSPPs, 8
OAM&P, 39-41
TCO, 20-24, 27-38
drops
cards off MSPPs, 32
service, 21
shelf, 23
DS1 hierarchy (North American digital
hierarchy), 50-52
DS1-14 interface cards, 245
DS1-56 interface cards, 246
DS1N-14 interface cards, 245
DS3 ports, 480
DS3/EC1-48 interface cards, 247
DS3-12 interface cards, 246
DS3-12E interface cards, 246
DS3N-12 interface cards, 246
DS3N-12E interface cards, 246
DS3XM-12 interface cards, 247
DS3XM-6 interface cards, 247

DSL (digital subscriber line), 137
DSLAM (digital subscriber line access
multiplexer), 199
DSX (digital cross-connect) panels, 209
Dual Ring Interconnect (DRI), 212
DWDM (Dense Wavelength Division
Multiplexing), 315-318, 341-342, 392-395
access rings, 162
fiber optic, 101-102
history of, 98-101
integration, 103-110
0OSC-CSM, 335
OSCM, 334
overview of, 98
SAN, 311
services, 15-16
transport networks, 154
WDM, 102-103

E

EC1-12 interface cards, 246
EDFAs (erbium-doped fiber
amplifiers), 107
EIAs (Electrical Interface Assemblies),
221-224, 329
electrical interface cards, 244-247
electrical service cards, 33-35
electromagnetic interference (EMI), 231
electrostatic discharge (ESD), 231
Element Management Layer (EML), 498
element-management System (EMS),
495, 499-509
elements, installing NEs, 412415
EMI (electromagnetic interference), 231
EML (Element Management Layer), 498
EMS (element-management System), 495,
499-509
end-to-end provisioning, 39
ENEs (external network elements), 192
Enterprise Systems Connection (ESCON), 5,
91-93, 310-311
environmental alarms, 222, 231, 234
AIC-I, 231, 234
AIC-I cards, 337-339
backplane interfaces, 330
EOW (Express Orderwire), 235
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EPL (Ethernet Private Line), 13, 156, 275
equipment, SONET/SDH, 64-65
erbium-doped fiber amplifiers (EDFAs), 107
ERS (Ethernet Relay Service), 156

ESCON (Enterprise Systems Connection), 5,

91-93, 310-311
ESD (electrostatic discharge), 231
E-Series Ethernet interface cards, 241-242,
272-274
ESF (Extended Superframe), 422
Ethernet, 510-517
emergence of, 112-113
FE, 111
GigE, 112
history of, 110-111
interface cards, 238244
Layer 2 Ethernet Wizard, 514
management, 509
ONS 15454, 462-463
over MSPP, 113-115
metro services, 116—120
point-to-point, 120-122
RPR, 122-129
overview of, 110
performance, 488—-492
private MSPPs, 156
services, 12-14
TL1, 484
Ethernet Private Line (EPL), 13, 156, 275
Ethernet Relay Service (ERS), 156
EVC (Ethernet virtual circuit), 117
events
logs, 41
nonalarmed, 462
EWS (Ethernet Wire Service), 13, 156
Express Orderwire (EOW), 235
Extended Superframe (ESF), 422
extension solutions, SAN, 314-315
external network elements (ENEs), 192
external timing, 77
external/line-timed configuration, 186

F

faceplates
4MD-xx.x, 349
AD-1C-xx.x, 354

AD2C-xx.x, 354
AD-4C.xx.x, 354
AIC-I, 231, 336, 340
OSC-CSM, 335
OSCM, 334
TCC2/TCC2P, 226, 332
Facility (FAC), 475
facility loopbacks, 457
FAIL LED (AIC-I), 231
failures, RPR, 297-298
Fast Ethernet (FE), 111
fault management, 399
FC (Fibre Channel), 5, 90-91, 309-310
FCIP (Fibre Channel over IP), 94, 311
FC-MR-4 (Fibre Channel Multirate 4-Port)
card, 318
FE (Fast Ethernet), 111
Fiber Connection (FICON), 5, 91, 311
fiber optics, 45-49, 101-102
Fibre Channel (FC), 5, 90-91, 309-310
Fibre Channel Multirate 4-Port (Fc-MR-4)
card, 318
Fibre Channel over IP (FCIP), 94, 311
FICON (Fiber Connection), 5, 91, 311
files
configuration, 302
diagnostics, 452
filters
four-band OADM, 350
one-band OADM, 351-352
fixed circuits, 121
fixed-channel optical add/drop, 396-397
flexibility, IOF, 155
flow, control, 277
flow-through provisioning, 495
formats, AIDs, 476
four-band OADM filters, 350
four-channel multiplexer/demultiplexer
cards, 348-349
four-wave mixing (FWM), 373
Frame mode (GFP), 128
Frame Relay, 138-141, 150
frames, 277
concatenation, 62
GFP, 128
ground terminals, 221, 330, 408
SONET/SDH, 50-54
FWM (four-wave mixing), 373
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G

GI1K ports, carrier loss on, 476477
gateway network elements (GNEs), 192,
400, 496
gathering data (checklists), 455-456
GBIC:s (gigabit interface converters), 28, 239,
275, 319, 462
GEC (Gigabit EtherChannel), 278
Generic Framing Procedure (GFP), 128, 318
get command, 480
getNext command, 480
GFP (Generic Framing Procedure),
128, 318
Gigabit EtherChannel (GEC), 278
Gigabit Ethernet (GigE), 112, 183
gigabit interface converters. See GBICs
GigE (Gigabit Ethernet), 112, 183
Global Positioning System (GPS), 184
GNEs (gateway network elements), 192,
400, 496
GPS (Global Positioning System), 184
graphical user interface (GUI), 26, 39
grounding frames, ONS 15454, 408
groups, bridges, 292
G-Series
Ethernet interface cards, 275-278
interface cards, 239
GUI (graphical user interface), 26, 39

H

HA (high availability), 496, 511

HD (High-Density BNC EIA), 222

HD mini-BNC EIA, 223

HDSL (high-bit digital subscriber line), 21

high availability (HA), 496, 511

high-bandwidth services, 11-19

high-bit digital subscriber line
(HDSL), 21

High-Density (HD) BNC EIA, 222

higher-rate signals, 60

high-speed optical cards, 28-32

History tab (CTC), 450

hubbed rings, 367

I/O (input/output)
ports, 197
performance, 90
IBM InterSystem Channel (ISC)
interfaces, 316
ILECs (incumbent local exchange carriers),
5,470
incorrect fibers, troubleshooting, 459
increased demand for LAN bandwidth,
9-11
incumbent local exchange carriers.
See ILECs
indexes of refraction (Snell’s Law), 47-48
initializing TCCs, 331
input/output. See 1/0
installing
common equipment cards, 410-412
cross-connect cards, 411
MetroPlanner, 385
Nes, 412-415
online Help, 444446
ONS 15454shelf, 408-410
integration
DRI, 212
DWDM/MSPPs, 103-110
0SS, 499
storage cards, 96-98
integrity, links, 278
interexchange carrier (IXC), 138
interfaces, 231-235, 272-288, 290-298,
300-307
AIC-I, 230-341, 412
AlCs, 410
backplane
AIC-I cards, 339
environmental alarm connections, 234
ONS 15454 Shelf Assembly, 329-330
CCAT, 158
CLI, 39
ElAs, 221-224, 329
electrical cards, 244-247
Ethernet cards, 238-244
GBICs, 275, 319, 462
G-Series interface cards, 239
GUI, 26, 39
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ISC, 316
modules
adding/removing, 426
installing, 410412
muxponder, 356-360
NBI, 468
OC-N, 183
OSCM, 334
SCSI, 310
SL-Series FC/FICON, 248
SONET/SDH optical cards, 235-238
TDM, 183
transponder, 356-360
UNI, 514
internal clocks, 185
internal/line-timed configuration, 188
International Telecommunications Union
ITU), 497
Internet Protocol. See IP
Internet Protocol Television (IPTV), 146
Internet service provider (ISP), 200
Internetwork Packet eXchange (IPX), 150
interoffice facilities. See IOF's
1OFs (interoffice facilities), 144,
153-155, 497
IP (Internet Protocol), 143, 151
addresses
configuring, 415—416
TCCs, 331
troubleshooting, 455
FCIP, 94
IPT (IP-based telephony), 18
IPTV (Internet Protocol Television), 146
IPX (Internetwork Packet eXchange), 150
ISC (IBM InterSystem Channel)
interfaces, 316
ISP (Internet service provider), 200
ITU (International Telecommunications
Union), 497
IXC (interexchange carrier), 138

J-K

L

JRE (Java Runtime Environment), 444
kinked fibers, 459

L2 Service Wizard, 512
labels, MPLS, 143
LANSs (local-area network interfaces), 139
backplane interfaces, 330
bandwidth, 9-11
connecting, 139-140
SANS, 83
terminations, 222
large-scale network management, 495-496
EMS, 499-509
Ethernet, 509
Layer 1 provisioning, 510-511
Layer 2 provisioning, 512-514, 517
layers, 497, 499
NBI, 517-518
LATA (local access and transport area), 138
Layer 1, Ethernet service interfaces,
238-241
Layer 2
Ethernet service interfaces, 242244
Ethernet Wizard, 514
Layer 3, Ethernet service interfaces, 242-244
layers
management, 497-499
RPR, 124
LBO (Line Build-Out) settings, 454
LCAS (Link Capacity Adjustment Scheme),
127, 243, 320
LDCC (Line DCC), 419
LEDs (light emitting diodes), 102, 453
legacy components, 148-149
legacy optical platforms, 20
0C-12,21-22
0C-48, 23
levels, FC, 92
LGX (Light Guide Cross-connect) panels, 424
light emitting diodes (LEDs), 102, 453
Light Guide Cross-connect (LGX) panels, 424
Line Build-Out (LBO) settings, 454
Line DCC (LDCC), 419
linear topologies, MSTP, 365
lines
SONET/SDH transmission segments, 68—69
timing, 77
line-terminating equipment (LTE), 189
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Link Capacity Adjustment Scheme (LCAS), 127,
243, 320

links, 278, 459-460

LLQ (low-latency queue), 513

loading MIBs, 482

local access and transport area (LATA), 138

local alarms, 222, 331

Local Orderwire (LOW), 235

local-area networks. See LANs

LOF (loss of frame), 395

logging on (to ONS 15454), 460-461

logs, 41

loopbacks, 456—457

LoS (loss of service), 156

LOS (loss of signal), 478

loss of frame (LOF), 395

loss of service (LoS), 156

loss of signal (LOS), 478

LOW (Local Orderwire), 235

low light levels, 460

low-latency queue (LLQ), 513

LTE (line-terminating equipment), 189

M

maintenance, 435, 437-439
MAN (metropolitan-area network), 9
management, 302, 470-478, 480—486
CNM, 496
craft management systems, 167
CTM, 502
configuration, 504
fault, 503
HA, 509
performance, 505-506
security, 507-508
EMS, 495
large-scale network, 495-496
EMS, 499-509
Ethernets, 509-514, 517
layers, 497, 499
NBI, 517-518
MSPPs, 155, 468470, 486492
policies, 496
TMN, 497
Management Interface Blocks (MIBs), 170, 482
MANSs (metropolitan-area networks), 9, 163

manually routed circuits, 431-432
mapping, 55-63
market drivers
MSPP-based DWDM, 110
MSPPs, 8
capital expense reduction, 41-43
demand for LAN bandwidth, 9-11
high-bandwidth services, 11-19
OAM&P, 39, 41
TCO, 20-24, 27-38
mean-time-to-repair (MTTR), 496
memory
backups, 500
CAM, 293
mesh topologies, private MSPPs, 165
meshed rings, 368
meshing, waste of bandwidth, 121
messages, status, 189-191
metro Ethernet services, 116-120
metropolitan-area networks (MANSs), 9, 163
MIBs (Management Interface Blocks), 170, 482
mirroring, 311-314
ML-Series Ethernet interface cards, 242,
285-294, 296-307
MMF (multimode fiber), 48-49
mobile telephone switching office (MTSO), 200
modems
backplane interfaces, 331
terminations, 222
modes
GFP, 128
ONS 15454 E-Series Ethernet interface
cards, 273
optical fiber, 48—49
modules, 410-412
interfaces, 426
STM, 57
monitoring, 340
alarms, 425-426
circuits, 458
conditions, 426
MSPPs, 467
CTC, 484486
fault management, 468-470
local craft interfaces, 492
performance, 486—492
SNMP MIBs, 470478, 480482
TLI, 482-484
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NMS, 495

performance, 435, 437

power supply voltage (AIC-I), 235
RMON, 398

thresholds, 487

voltage, 332

MPLS (Multiprotocol Label Switching), 143, 151
MSPPs (Multiservice Provisioning Platforms), 5,

8, 229

acceptance testing, 433435

AIC-I cards, 230-235

alarms, 425-426

architecture, 135, 152
access rings, 160—-166
customer network, 174178
Frame Relay/ATM, 138—141, 150
1OF rings, 153-155
IP, 143, 151
legacy components, 148-149
MPLS, 143, 151
MSSPs, 171-174
NGOSS, 166-171
private, 155-159
PSTN, 135-138
SONET, 141-142, 150
transport, 144-148

conditions, 426

design, 181
case study, 249-267
methodology, 181
network management, 191-192
production, 182—186
timing, 186—191

DWDM
fiber optic cables, 101-102
integration, 103—110
WDM, 102-103

ElAs, 222-224

Ethernet over, 113-115

maintenance, 435-439

market drivers, 8
capital expenses reduction, 41-43
demand for LAN bandwidth, 9-11
high-bandwidth services, 11-19
OAM&P, 39, 41
TCO, 20-29, 32-38

monitoring, 467

ONS 15454, 335-341, 355-368
32-channel demultiplexer cards, 345-347
32-channel multiplexer cards, 342-345
channel OADM cards, 353-354
four-band OADM filters, 350
four-channel cards, 348-349
MSTP DWM ITU-T, 341-342
one-band OADM filters, 351-352
Shelf Assembly, 327-328
TCCs, 331-333

ONS 15454, 271-272
E-Series Ethernet interface cards, 272-274
G-Series Ethernet interface cards, 275-284
ML-Series Ethernet interface cards,

285-294, 296-307

Shelf Assembly, 219

overview of, 45

performance, 486—492

SAN over, 95-98

services, 427432

software upgrades, 439-441

TCCS, 225-228

topologies, 193
BLSR, 200-209
linear, 193—-195
mesh networks, 214-216
ring-to-ring interconnect, 212-213
subtending rings, 209-211
subtending shelves, 211
UPSR, 195-200

XC cards, 228-229

metro services, 116—-120 MS-SPR (multiplex section shared protection
point-to-point, 120—122 rings), 390
RPR, 122129 MSTP (Multiservice Transport

fault management, 468-470 Platform), 16
CTC, 484486 design, 371
SNMP MIBs, 470-482 analysis, 385-386
TLI, 482-484 DWDM, 371-377

fiber optics, 4549
local craft interfaces, 492

manual DWDM, 377-382
MetroPlanner, 382-386
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wavelength services, 389
configuring, 401
Ethernet, 391
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managing, 398-399
performance, 402
SAN, 390-391
security, 403
SONET/SDH, 390
variable bit-rate, 391
MTSO (mobile telephone switching office), 200
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Multicard EtherSwitch mode, 273
multicast traffic, 121
multihubbed rings, 367
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multiplexer cards, 342-345
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32 WSS, 344-345
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Multiservice Transport Platform. See MSTP
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NAT (network address translation), 151
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NEBS (Network Equipment Building
Standards), 231
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audit trails, 499
network address translation (NAT), 151
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Network Monitoring and Analysis (NMA), 148
Network Operations Center (NOC), 167, 192
network-management system (NMS), 495
networks, 191-203, 205-216, 219, 311
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optical fiber, 46—49
overview of, 45
ONS 15454, 220-222
OSS synchronization, 497
SAN
data storage mirroring, 311-314
extension solutions, 314-315
overview of, 309-310
protection, 321-322
protocols, 310-311
SONET, 318-321
wavelength, 315-318
synchronization, 420—423
topologies, 193
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NMA (Network Monitoring and Analysis), 148
NML (Network Management Layer), 498
NMS (network-management system), 495
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North American digital hierarchy, 50-52
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NZDF (nonzero, dispersion-shifted fiber), 372
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OADMs (optical add/drop multiplexers), 155
channel cards, 353-354
four-band filters, 350
one-band filters, 351-352
OAM&P (operations, administration,
maintenance, and provisioning), 39, 41, 166
OC (Optical Carrier), 56, 146
0OC-12 optical cards, 21-22
0C-192 interfaces, 255
OC-48 optical cards, 23
OC-N (Optical) interfaces, 183
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Online Help, 444-446
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32-channel demultiplexer cards, 345-347
32-channel multiplexer cards, 342-345
AIC-1, 335-341
AIC-I cards, 230-235
CE-Series Ethernet interface cards,
279-284
channel OADM cards, 353-354
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data gathering checklists, 455-456
locating problems, 447—455
tools, 456457
ElAs, 222-224
electrical interface cards, 244-247
E-Series Ethernet interface cards, 272-274
Ethernets
interface cards, 238-244
troubleshooting, 462—463
four-band OADM filters, 350
four-channel cards, 348-349
G-Series Ethernet interface cards, 275-278
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ML-Series Ethernet interface cards, 285-294,
296-307
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configurations, 365-368
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DWDM, 392-395
Ethernet services, 391
optical amplifiers, 360-363
ROADM, 355
SAN services, 390-391
SONET/SDH services, 390
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356-360
variable bit-rate services, 391
wavelength services, 389, 395403
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configuring, 410—418, 420-423
connecting optical cards, 424
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CTC Online Help, 444—446

documentation, 443—444
TAC, 446
troubleshooting, 443
rings, 462
Shelf Assembly, 219-222, 327-330
signals, 462
SONET/SDH optical interface cards,
235-238
storage networking cards, 248
TCCs, 225-228, 331-333
troubleshooting, 458—460
XC cards, 228-229
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Service) state, 424
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Operations Systems Modifications for the
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Optical (OC-N) interfaces, 183
optical add/drop multiplexers. See OADMs
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optical cards
connecting, 424
high-speed, 28-29, 32
Optical Carrier (0C), 56, 146
optical links, troubleshooting, 459-460
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optical service cards, 36
optical service channel module (OSCM), 334
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OPT-PRE (optical preamplifier), 360-361
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OSC-CSM, 335
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OSS (operating support systems), 8,
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panels, DSX, 209
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pass-through, 294
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PCM (pulse code modulation), 67
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Peak Information Rate (PIR), 514
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ATM, 150
Frame Relay, 150
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plain old telephone service (POTS), 146, 199
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OAM&P, 39, 41
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point-to-point Ethernet over MSPP, 120-122
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point-to-point transport architecture, 288
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private branch exchange (PBX) switches, 183
Private Line Services (PLSs), 116
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E-Series Ethernet interface cards, 273-274
flow-through, 495
MSPPs, 155
ONS 15454, 408-418, 420-423
RPR, 300-307
services, 427432
PRS (primary reference source), 420
PSTN (public switched telephone network),
135-138, 199
pulse code modulation (PCM), 67
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Q-in-Q, 126
QoS (quality of service), 14
queues, 279-280
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rates, SONET/SDH, 55-63
RBOC (Regional Bell Operating Company), 148
reconfigurable optical add/drop. See ROADM
reconfigurable rings, 368
reduction, capital expense, 41-43
redundancy
MSPPs, 181
cable route diversity, 185
common control redundancy, 182—183
multiple shelves, 185
redundant power feeds, 182
rings, 186
synchronization, 184-185
tributary interface protection, 183—184
RPR, 146
references, timing, 188-189
reflection, 46-48
refraction, 4648
Regional Bell Operating Company (RBOC), 148
regulations, SANs, 86
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cable route diversity, 185
common control redundancy, 182—183
multiple shelves, 185
redundant power feeds, 182

rings, 186
synchronization, 184—185
tributary interface protection, 183-184
remote access, 150
remote-monitoring. See RMON
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asynchronous data, 313-314
synchronous data, 312-313
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resiliency, 123
resilient packet ring. See RPR
resources, 443-446
restoring databases, 439
RET1/BAT1 terminals, 221
retrieving, 480
return on investment (ROI), 150
reversion, software, 441
rings
ONS 15454, 462
topologies, 366-368
RMON (remote-monitoring), 398, 488
Ethernets, 490
thresholds, 489-490
ROADM (reconfigurable optical add/drop), 368
DWDM, 397-398
ring power calculations, 385
ROI (return on investment), 150
round-trip delay, SAN, 319
Route Processor Redundancy (RPR), 146
routes, 205
routing circuits
automatically, 429-430
manually, 431-432
Routing Layer, 242-244
RPR (resilient packet ring), 14, 122-129
ONS 15454 ML-Series Ethernet, 288-298
provisioning, 300-307
transport architecture, 288
RPR (Route Processor Redundancy), 146
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data storage mirroring, 311-314
demand for, 86-88
ESCON, 91-93
evolution of, 88-90
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extension solutions, 314-315
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over MSPPs, 95-98
networking cards, 248
overview of, 82—-83, 86, 309-310
private MSPPs, 158
protection, 321-322
protocols, 310-311
service cards, 37-38
services, 17-18
SONET, 318-321
wavelength, 315-318
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SDCC (Section Data Communications
Channel), 418
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digital multiplexing/framing, 50-54
equipment, 64—65
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optical interface cards, 235-238
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synchronization, 72
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security
MPLS VPN, 151
ONS 15454, 416
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sharing bandwidth, 123
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327-330
drops, 23
installing, 408—410
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signal degrade (SD), 109, 395, 462
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SMF (single-mode fiber), 48-49
SML (Service Management Layer), 498
SNA (Systems Network Architecture), 150
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SNMP (Simple Network Management
Protocol), 398
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downloads, 41
reversion, 441
TCCs, 331
upgrading, 439—-441, 499
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141-142, 150, 318-321
digital multiplexing/framing, 50-54
equipment, 64-65
ONS 15454 CE-Series Ethernet, 281-283
optical interface cards, 235-238
overhead channels, 66—71
overview of, 49-50
rates/tributary mapping, 55-63
SAN, 311
synchronization, 72
timing, 73-77
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wavelength services, 390
Spanning Tree Protocol (STP), 514
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spatial reuse, RPR, 298
SPE (Synchronous Payload Envelope), 54
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SPR (shared packet ring), 273
SSM (synchronization status messaging), 422
standby (STBY) state, 231
status, messaging, 189-191
STBY (standby) state, 231
STM (Synchronous Transport Module), 57
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protection, 478-479
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cards, 183, 225-228, 331-333, 403
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TDM (time-division multiplexing), 5
private MSPPs, 159
interfaces, 183
Technical Assistance Center (TAC), 150
telecommunications management network
(TMN), 497
TEMS (Transport Element Activation
Manager), 148
terminals
frame ground, 221, 330
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TIRKS (Trunk Integrated Record Keeping
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network), 497
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MSPP, 193
BLSR, 200-209
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ToS (Type of Service), 9
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transport networks, 144-148
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SONET, 155
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tributary mapping, 55-63
troubleshooting, 447-457, 460-463
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round-trip delay, 319
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UBIC (Universal Backplane Interface
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UDC:s (user data channels), 235, 340-341

UNI (User-to-Network Interface) ports, 514
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(UBIC), 223

Universal Time Coordinated (UTC), 420
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users, security, 416
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Variable Bindings, 474
variable optical attenuators. See VOAs
VCAT (virtual concatenation), 158
rates, 320
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V(I (virtual channel identifier), 166
verification, RPR, 303-307
video bandwidth, 18-19
virtual channel identifier (VCI), 166
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virtual LAN (VLAN), 13
virtual path identifier (VPI), 166
Virtual Private Network (VPN), 143
Virtual Tributary (VT), 57, 475
virtual tributary group (VTG), 57-60
virtual wire operation, 339
VLAN (virtual LAN), 13
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VoIP (Voice over IP), 19, 137
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AIC-I cards, 340
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VPN (Virtual Private Network), 143
VT (Virtual Tributary), 57, 475
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wavelength, 389-399, 401-403
DWDM. See DWDM
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splitting, 109
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WDM (wavelength-division multiplexing),
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L2 Service Wizard, 512
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WKSWPR (Working Switched to
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XCVT (Cross-Connect Virtual Tributary), 229
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