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control, loops, 68–73

detection, 70
prevention, 71–73
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implementation, 313–315
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single ATM, 352

Layer 3 design calculations, 368–370
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forwarding plane, 46–51
label forwarding algorithm, 50–51
LFIB, 49–50
MPLS Label formats, 47–48

FRAD (Frame Relay access device), 17–18
Frame fields (Frame Relay), 19–20
Frame Relay, 16–21

ATM-to-Frame Relay interworking, 30
CIR, 19
congestion control, 21
DLCI, 18
FRAD, 17–18
frame fields, 19–20
LMI, 20–21
port speed, 18
UNI, 18
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Generic flow control (GFC) field, 24
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global keyword, 163
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Guaranteed Service, IntServ, 301
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headend source routers, 254
Header error control (HEC) field, 25
High_CLP_threshold parameter (cnfqbin 

command), 224
history of MPLS, 5
hop count method, loop detection, 70
hose model (VPN QoS), 318–320
HSRP (Hot Standby Router Protocol), 168–170
hybrid VPNs, 345–346

 

I

 

IBGP (Interior Border Gateway Protocol), 247
ICR (Ingress Committed Rate), 318
IGP (Interior Gateway Protocols), 36–39, 247

configuration, 104
flooding, 260
tunnel configuration, 261-262

ILMI (Interim Local Management Interface), 29–30
implicit null label, penultimate hop popping (LSR), 

55–56
import map command, 106
in-band signaling (TDM), 12
incoming label (LFIB), 60–63
independent control LSP establishment, 59–63
Information field (Frame Relay), 20
Ingress Committed Rate (ICR), 318

CAR configuration, 327–328
input interfaces, attaching service policies to, 337–
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BGP confederations, 149–157
Inter-Provider VPN, 141–149

Inter-Provider MPLS VPN, configuration
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AS1, EBGP1, 145
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Intermediate System-to-Intermediate System. 
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BGP sessions, 165–168
external ISPs, 161–162
static default routes, 162–165

architecture, 6–7
routing tables, 379
traffic engineering, 247–297

advantages, 253
assigning traffic to tunnels, 256–257
configuration, 259–269
distribution of constraint-based routing 
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IS-IS case study, 269–296
LSP tunnels, 254
metric manipulation, 252
need for, 247–249
rerouting, 257–259
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verifying, 265–269
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IntServ, 300–301

IP precedence, 305–306
MPLS implementation, 303–305
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244
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study, 117

ATM integration, 6, 36–41
direct class service implementation, 40
IGPs, 36–39
MPLS versus traditional IP over ATM, 
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overlay model versus integrated model, 
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reduced loads, 41
reliability, 40
RSVP, 40

traffic engineering, 41
VPN manageability, 40
VPN scalability, 40

forwarding paradigm, 3
IGPs (Interior Gateway Protocols), 36–39
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MPLS E-LSP, 314
PHB (per-hop behavior), 308

ip cef command, 103
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ip ospf cost command, 250
IP Security. 
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IPSec
IP+ATM

networks, 197–198
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R1 configuration, 270–271
R1 policy, 270–271
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LDP
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Label-Controlled ATM interface. 

 

See 

 

LC-ATM 
interface

Label-Switched Path. 

 

See 

 

LSP
Label-Switched Router. 

 

See 

 

LSR
Labeled-Switched Path. 

 

See 

 

LSP
LANE (LAN Emulation), 36
Layer 2 connection-oriented VPNs, 78–82

Cell-based VPNs, 81–82
Frame-based, 79–81
TDM-based, 79

Layer 3 connection-oriented VPNs, 82–86
GRE Tunneled, 83–84
IPSec Tunneled VPNs, 84
virtual private dialup, 84–86

Layer 3 connectionless VPNs, 86
Layer 3 design, 364–366

case studies, 370–378
LVC sizing, 366–378

destination prefixes, 366–367
Edge LSRs, 368–370
VC merge, 367–368

Layer 3 routing, 32–33
control component, 32
FEC (Forwarding Equivalency Class), 33
forwarding component, 32
versus MPLS, 34–35

LC-ATM interface, 180
LCNs

default allocation, 216
port group allocations, 247
VSI partition LCN allocation, 217

LDP (Label Distribution Protocol), 65–67, 180
classes of messages, 65
conservative label retention mode, 66
control packet looping, 67
downstream-on-demand mode, 66
liberal label retention mode, 66
loop detection, 70
peers, 392
sessions, 392
unsolicited downstream mode, 66

leased lines, 12
LEC (local exchange carrier), 12
LED (light-emitting diode), 384

LFIB (label forwarding information base)
address prefix, 61–63
forwarding plane, 49–50
incoming label, 60–63
next hop, 60–63
outgoing interface, 60–63
outgoing label, 61–63

liberal label retention mode (LDP), 66
light-emitting diode (LED), 384
LightStream 1010, 209
Link State Advertisements (OSPF), 256
links (backbone link sizing designs)

bandwidths, 361–362
capacity, 362
redundancy, 364

LMI (Local Management Interface), 20–21
local exchange carrier. 
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Local Management Interface. 
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LMI
loops

control, 68–73
detection, 70
prevention, 71–73
survival, 68–69

routing, 67
Low_EPD_threshold parameter (cnfqbin 

command), 224
LSCs (Label Switch Controllers), 190–193

configuration, 227–229, 234–237
external, 191
integrated software, 190
internal, 191
as label edge devices, 228–229
signaling, 192

LSP (Label-Switched Path), 4, 59–64
establishment, 59–64

independent control, 59–63
ordered control, 64

loop detection, 70
tunnels, traffic engineering, 254

LSRs (Label-Switched Router), 4, 53–58, 180–181
ATM, 56–58

allocation procedure, 58
design criteria, 351
ordered control method, 57
VCI, 58
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VPI, 58
ATM Edge, 181
ATM LSR, 181
Edge

design criteria, 351
Layer 3 design calculations, 368–370
multiple ATM, 352–356
single ATM, 352

label actions, 53
packet-based operation, 54–55
packet-based, 181
penultimate hop popping, 55–56

LVCs (Label Virtual Circuits), 56, 188–189
exhaustion, 380
Ordinary, 189
Signaling, 189
sizing, 366–378

case studies, 370–378
destination prefixes, 366–367
Edge LSRs, 368–370
VC merge, 367–368
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make-before-break, 258
management

ATM, 29–30
VPNs, 40

Management plane (ATM), 23
match command, 322
match-all command, 322
maxpvcbw parameter (cnfrsrc command), 214
maxpvclcns parameter (cnfrsrc command), 214
maxvsilcns parameter (cnfrsrc command), 214
MBGP (Multiprotocol Border Gateway Protocol), 

41
messages, LDP, 65
metric manipulation versus traffic engineering, 252
MGX 8220, 354
Miami 

CE configuration (VPN case study), 134–135
PE configuration

ATM-based MPLS VPN case study, 228–
229

packet-based MPLS over ATM VPN case 
study, 207

VPN case study, 132–134
Microsoft Point-to-Point Encryption Protocol. 

 

See 

 

MPPE
migration, 343–381

into ATM networks, 346–350
MPLS connectionless VPNs, 93

minvsilcns parameter (cnfrsrc command), 214
MMF (multimode fiber), 384
Modular QoS. 

 

See 

 

MQC
MPLS (Multiprotocol Label Switching)

benefits, 5–6
forwarding paradigm, 3
history, 5
network topology, 4–5
versus Layer 3 routing, 34–35

MPPE (Microsoft Point-to-Point Encryption 
Protocol), 85–86

MQC (Modular QoS), 312–313
commands, 419–421
configuration verification, 326–327

Multicast forwarding, 32
multimode fiber (MMF), 384
Multiprotocol Border Gateway Protocol. 
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MBGP
Multiprotocol Label Switching. 

 

See 

 

MPLS
Multiprotocol Lambda Switching, 389–391
multiservice access concentrators, 355–356
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NBAR (Network Based Application Recognition), 
313

neighbor next-hop-self command, 142, 145, 149, 
153

Netflow commands, 422
Network Based Application Recognition (NBAR), 

313
Network Node Interface. 

 

See 

 

NNI
network statements, 108, 163
next hop

BGP sessions, 165–166
LFIB, 60–63

NHRP (Next Hop Resolution Protocol), 39
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NNI (Network Node Interface), 24, 26–28
ATM cells, 24–26
interdomain, 402
intradomain, 401–402
O-UNI with static NNI, 400–401

node architecture, 46–52
control plane, 51–52
forwarding plane, 46–51

label forwarding algorithm, 50–51
LFIB, 49–50
MPLS Label formats, 47–48

non-TTL, loop survival, 68–69
nonstate merging LSPs, 71
NOTIFICATION messages (LDP), 65

 

O

 

O-UNI (Optical User Network Interface), 391–392
with static NNI, 400–401

OADM (Optical Add Drop Multiplexer), 388
OIF (Optical Internetworking Forum), 383
Open Shortest Path First. 

 

See 

 

OSPF
Optical Add Drop Multiplexer (OADM), 388
Optical Cross-Connect (OXC), 389
Optical Internetworking Forum (OIF), 383
Optical networking, 383–389

amplifiers, 388
DWDM (dense wavelength division 

multiplexing), 384–387
gateways, 389
Multiprotocol Lambda Switching. 

 

See 

 

Multiprotocol Lambda Switching
OADM (Optical Add Drop Multiplexer), 388
OXC (Optical Cross-Connect), 389
UCP (Unified Control Plane), 392–404

control architecture, 394–396
deployment options, 397–404
management, 394–396
overlay model, 396–397
peer model, 397

wavelength converters, 388
Optical User Network Interface. 

 

See 

 

O-UNI
optimized rerouting, traffic engineering, 257
ordered control LSP establishment, 64
ordered control method (ATM LSRs), 57
Ordinary LVCs, 189

OSI Model and ATM, 22
OSP (Open Shortest Path), unequal-cost load 

balancing, 249–250
OSPF (Open Shortest Path First), 247, 255

configuration for MPLS TE, 264–265
Link State Advertisements, 256
PE-to-CE routing, configuration, 110–112
Traffic-Engineering Network case study, 290–

296
R1 configuration, 290–291
R3 configuration, 292–293
R8 configuration, 293–296

outgoing interface, LFIB, 60–63
outgoing label, LFIB, 61–63
overlay model (UCP), 396–397
oversubscription, CIR port speed, 19
OXC (Optical Cross-Connect), 389

 

P

 

P router configuration, 112–113, 200–201
P1 router configuration, 118–119
P2 router configuration, 119–120
P3 router configuration, 120–121
packet-based LSR, 54–55, 181
packet-based VPNs, 97–176, 343

forwarding, 99–103
hybrid, 345–346
MPLS over ATM VPN, 200–208

PE configuration, 205–209
PVC configuration, 203

routers, 98
routing, 99–103
trace route enhancements, 170
verifying operation, 115

packets, 45–46
DiffServ domains (DS domain), 313
Frame Relay switching, 16–21
label-based switching, 4–5
prioritization, 321
tag switching, 5
TTL trace route enhancements, 170

partition_id parameter (addshelf command), 225–
226

partitionID parameter (cnfrsrc command), 214

 

partitionID parameter (cnfrsrc command)
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partitions
link resources (IP+ATM), 197–198
resource, 222

Payload type (PT) field, 25-26
PCM (pulse code modulated), 11
PE routers

configuration
ATM-based MPLS VPNs, 209–229
ingress, 321, 327–328
packet-based MPLS over ATM VPNs, 

182–183, 199-209
QoS case study, 329–332
VPN case study, 122-137

VPN case study deployment, 117
PE-to-CE routing, configuration, 107–112

BGP4, 109–110
OSPF, 110–112
RIPv2, 108–109
static, 107–108

PE-to-PE routing configuration, 106–107
peak cell rate, ATM QoS, 31
peer model, UCP, 397
penultimate hop popping (LSR), 55–56
PHB (per-hop behavior), 307–309

AF (assured forwarding), 309
class-selector, 308
default, 308
EF (expedited forwarding), 309
enforcement, 311–312

AF PHB, 311
CBWFQ (Class-Based Weighted Fair 

Queuing), 311–312
default, 308
LLQ (Low Latency Queuing), 311

scheduling class, 314–315
Physical layer (ATM), 23
pipe model (VPN QoS), 316–318
PNNI (Private Network Node Interface), 255
Point-to-Point Tunneling Protocol, 85-86
policy-map command, 324
pop actions, LSR labels, 53
PoP design, 352–356

access concentrators, 354–356
multiple ATM Edge LSR, 352–354
single ATM Edge LSR, 352

port group allocations, LCNs, 247
port speed, Frame Relay, 18

PPTP (Point-to-Point Tunneling Protocol), 85–86
prevention loops, 71–73
Private Network Node Interface (PNNI), 255
PSTN (Public Switched Telephone Network), 84
Public Switched Telephone Network (PSTN), 84
pulse code modulated. 

 

See 

 

PCM
push actions (LSR labels), 53
PVCs

configuration, packet-based MPLS over ATM 
VPN, 204

MPLS Access, 198
traditional, 198

 

Q

 

Qbin_discard_threshold parameter (cnfqbin 
command), 224

Qbin_number parameter (cnfqbin command), 224
QoS (quality of service), 4-5, 299–339

ATM, 31
case study, 329–339

attaching service policies to input 
interfaces, 336–339

creating service policies, 332–336
creating traffic classes, 329–332

DiffServ, 307–312
architecture, 310
CAR (Committed Access Rate), 311
domains (DS domain), 313
GTS (Generic Traffic Shaping), 311
implementation, 313–315
per-hop behavior (PHB), 307–315
Traffic Conditioner Block (TCB), 310

implementation, 320–321
ingress PE router configuration, 321
IntServ, 300–301

IP precedence, 305–306
MPLS implementation, 303–305
RSVP, 301–303
services, 301

MQC (Modular QoS), 312–313
packet prioritization, 321
VPNs, 316–320

configuration, 321–328
hose model, 318–320
pipe model, 316–318

 

partitions
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R

 

R1 
configuration, OSPF Traffic-Engineering 

Network case study, 290–291
traffic engineering policy, 270–271

R3 
configuration, OSPF Traffic-Engineering 

Network case study, 292–293
traffic engineering policy, 273–274

R8 
configuration, OSPF Traffic-Engineering 

Network case study, 293–296
traffic engineering policy, 276–278

redistribute bgp metric transparent command, 109
redistribute command, 108, 112
redistribute connected subnets command, 142, 145, 

149, 153
redundancy

backbone link sizing designs, 362–363
HSRP, 168–170

reference model planes (ATM), 23
rerouting traffic engineering, 257–259
Resource Manager Essentials, 174
resource partitioning, cnfrsrc command, 222
Resource Reservation Protocol. 

 

See 

 

RSVP
RIPv2 PE-to-CE routing configuration, 108–109
Route Processor Modules (RPMs), 344
route reflectors (BGP), 138–141
route-map command, 108
route-target command, 106
router ospf command, 111
router-based VPN configuration, 103–114

CE routers, 113–115
defining VPNs, 105–106
IGP, 104
interfaces, 104
P routers, 112–113
PE-to-CE routing, 107–112
PE-to-PE routing, 106–107
required IOS services, 103

routing
Layer 3, 32–33

control component, 32
FEC (Forwarding Equivalency Class), 33
forwarding component, 32

versus MPLS, 34–35
loops, 67
packet-based VPNs, 99–103

routing and forwarding instances. 

 

See 

 

VRFs
routing tables, 379
RPMs (Route Processor Modules), 344
RSVP (Resource Reservation Protocol), 40

IntServ, 301–303
signaling, 260
traffic engineering, 253–254

 

S

 

San Diego 
CE configuration, VPN case study, 131–132
PE configuration

ATM-based MPLS VPN case study, 233
packet-based MPLS over ATM VPN case 

study, 206
VPN case study, 129–131

scalability, 40, 91
screens, dspqbin, 224
Seattle 

CE configuration, VPN case study, 128
PE configuration

ATM-based MPLS VPN case study, 232–
239

packet-based MPLS over ATM VPN case 
study, 205–206

VPN case study, 126–128
security

IPSec, 7
MPLS connectionless VPNs, 91

service layer classes, ATM, 31
service policies

attaching to input interfaces, 337–339
configuration, 324-326
creating, QoS case study, 332–336
traffic classes, 336

service providers
MPLS capabilities, 41–42
underutilitzed bandwidth, 249
VPN case study, 116–118

service-policy command, 326
services, IntServ, 301
SF (Super Frame), 13–15

 

SF (Super Frame)
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shared explicit, 258
show ip rsvp host EXEC command, 268
show ip rsvp interface command, 267
show isis mpls traffic-eng adjacency-log EXEC 

command, 268
show isis mpls traffic-eng advertisements EXEC 

command, 268
show mpls traffic-eng topology command, 269
show mpls traffic-eng tunnel brief command, 266
show mpls traffic-eng tunnel command, 265
show mpls traffic-eng tunnel summary command, 

269
signaling

ATM, 26–28
LSCs, 195
LVCs, 192
RSVP, 260

single-mode fiber (SMF), 384
slave model, VSI (Virtual Switch Interface), 198
slot.port parameter

addshelf command, 225
cnfqbin command, 224
cnfrsrc command, 213

SMDS (Switched Multimegabit Data Service), 17
SMF (single-mode fiber), 384
SONET (Synchronous Optical Network), 15–16

DCC channels, 398–400
hierarchy, 15–16

splicing, traffic engineering, 257
Stack field, 48, 49
stacking, traffic engineering, 257
standards, MPLS connectionless VPNs, 92
state merging LSPs, 71
static PE-to-CE routing, configuration, 107–108
static routes, Internet access over MPLS VPNs, 162–

165
CE1 configuration, 164
PE1 configuration, 164–165

status polling, LMI, 20–21
Super Frame (SF), 13–15
survival, loop control, 68–69
switch-control VCs, 192–193
Switched Multimegabit Data Service. 

 

See 

 

SMDS
switches

configuration, ATM-based MPLS VPNs, 210–
227

IP+ATM, 195–197

switching
cell. 

 

See 

 

cell switching
circuit, TDM, 11–16
Frame Relay, 16–21

ATM-to-Frame Relay interworking, 30
CIR, 19
congestion control, 21
DLCI, 18
FRAD, 17–18
frame fields, 19–20
LMI, 20–21
port speed, 18
UNI, 18

label-based, 4–5, 34–35
Multiprotocol Lambda Switching, 389–391
tag, 5, 180

Synchronous Optical Network. 

 

See 

 

SONET

 

T

 

Tag Distribution Protocol. 

 

See 

 

TDP
tag switching, 5, 180
tail end destination routers, 254
TCB (Traffic Conditioner Block), 310
TDM (time-division multiplexing), 11–16

circuit switching, 11–16
circuits, 11, 12
DS level

framing, 13–15
hierarchy, 12–13

in-band signaling, 12
PCM, 11
SONET hierarchy, 15–16
VPNs, 79

TDP (Tag Distribution Protocol), 180
time-division multiplexing. 

 

See 

 

TDM
topology (network), 4–5
trace routes, enhancements, 170
traditional PVCs, 198
traffic

backbone link sizing designs, estimating, 357–
360

classes
configuration, 322–323
creating, 329–332

 

shared explicit
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service policies, 336
constraints and design, 379
engineering. 

 

See 

 

traffic engineering
Traffic Conditioner Block (TCB), 310
traffic engineering, 5, 41, 247–297

advantages, 253
assigning traffic to tunnels, 256–257
commands, 414–419
configuration, 259–269

explicit path, 261
IS-IS for MPLS TE, 262–264
OSPF for MPLS TE, 264–265
RSVP signaling and IGP flooding, 260
TE tunnel devices, 259
tunnels, 260–261
tunnels for IGP use, 261–262
unequal-cost load balancing, 265

distribution of constraint-based routing 
information, 254–256

IS-IS case study, 269–296
R1 configuration, 271–273
R1 policy, 270–271
R2 configuration, 281–283
R3 configuration, 274–276
R3 policy, 273–274
R4 configuration, 283–285
R5 configuration, 285–286
R6 configuration, 286–288
R7 configuration, 288–289
R8 configuration, 278–281
R8 policy, 276–278

LSP tunnels, 254
metric manipulation, 252
MPLS connectionless VPNs, 92
OSPF case study, 290–296

R1 configuration, 290–291
R3 configuration, 292–293
R8 configuration, 293–296

rerouting, 257–259
optimized, 257
splicing, 257
stacking, 257

RSVP, 253–254
trunks, 254
unequal-cost load balancing, 249–252

EIGRP, 251–252

OSP, 249–250
verifying, 265–269

trunks
backbone link sizing designs, 360–361
traffic engineering, 254
VPI/VCI space, 196–197

TTL (time-to-live) 
field, 48-49
loop survival, 68–69
trace route enhancements, 170

tunnels
assigning traffic to, 256–257
configuring, 260–261
configuring devices to support, 259
LSP, traffic engineering, 254

 

U

 

UCP (Unified Control Plane), 392–404
control architecture, 394–396
deployment options, 397–404

interdomain NNI, 402
intradomain NNI, 401–402
O-UNI with static NNI, 400–401
phased deployment, 398
SONET DCC channels, 398–400

management, 394–396
overlay model, 396–397
peer model, 397

unequal-cost load balancing
configuring MPLS tunnels, 265
traffic engineering, 249–252

EIGRP, 251–252
OSP, 249–250

UNI (User-Network Interface), 18, 26-28
Unicast forwarding, 32
unidirectional traffic, backbone link sizing designs, 

359
Unified Control Plane. 

 

See 

 

UCP
unsolicited downstream mode (LDP), 66
uptrk command, 212
User plane (ATM), 23
User-Network Interface. 

 

See 

 

UNI

 

User-Network Interface
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V

 

variance n command, 251
VCI (virtual channel identifier), 4, 24

ATM LSRs, 58
values, 25
VC merge, 188

VCs (virtual circuits), 179
label, 188–189
merge, 187, 367–368
packet-based MPLS over ATM, 182–183
switch-control, 192

virtual channel identifier. 

 

See 

 

VCI
virtual channels (ATM), 28–29
virtual circuits. 

 

See 

 

VCs
virtual path identifier. 

 

See 

 

VPI
virtual paths

ATM, 28–29
tunnel constraints and design, 380

virtual private dialup VPNs, 84–86
Virtual Private Networks. 

 

See 

 

VPNs
Virtual Switch Interface. 

 

See 

 

VSI
virtual trunk parameter (cnfrsrc command), 213
VoIP (Voice Over IP), 3
VPDN (virtual private dialup networks), 84–86
VPI (virtual path identifier), 4, 24

ATM LSRs, 58
values, 25

VPI/VCI space, trunks, 196–197
VPN Solutions Center. 

 

See 

 

VPNSC
VPNs (Virtual Private Networks), 3, 5, 77–94

ATM, 179–244, 343–345
case study, 229–244
cell interleaving, 186–188
configuration, 209–229
control component, 184–186
forwarding component, 183–184
IP+ATM, 194–198
label virtual circuits, 190–191
LSCs, 190–193
packet-based, 182–183, 199–209
tag switching, 180–181
VC Merge, 188

VSI, 193–197
carrier-over-carrier, 157–160
commands, 413–414
compared, 89–93
connection-oriented, 78–86

Layer 2, 78–82
connectionless, 86–89

conventional, 86–88
Layer 3, 86
MPLS, 88–93
MPLS packet-based. 

 

See 

 

packet-based 
VPNs

design and implementation case study, 115–138
Chicago CE configuration, 124–125
Chicago PE configuration, 122–124
IP addresses, 117
Miami CE configuration, 134–135
Miami PE configuration, 132–134
P1 router configuration, 118–119
P2 router configuration, 119–120
PE deployment, 117
P3 router configuration, 120–121
San Diego CE configuration, 131–132
San Diego PE configuration, 129–131
Seattle CE configuration, 128
Seattle PE configuration, 126–128
service provider network, 116–118
Washington CE configuration, 138
Washington PE configuration, 135–137

hybrid, 345–346
inter-autonomous system, 141–157

BGP confederations, 149–157
Inter-Provider VPN, 141–149

Internet access over MPLS VPNs, 160–168
BGP sessions, 165–168
external ISPs, 161–162
static default routes, 162–165

IPSec, 7
management, 40
packet-based, 343

trace route enhancements, 170
verifying operation, 115

QoS, 316–320
configuration, 321–328
hose model, 318–320
pipe model, 316–318

scalability, 40

 

variance n command
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VPNSC (VPN Solutions Center), 170–174
advantages, 172–173
collections architecture, 171–172
key functions, 173–174
supported equipment, 174

VRF (routing and forwarding instances), 99–103
HSRP support, 168–170

VSI (Virtual Switch Interface), 193–194
controllers, 197
partition LCN allocation, 217
slave model, 193–194

vsiendvpi parameter (cnfrsrc command), 215
vsimaxbw parameter (cnfrsrc command), 215
vsiminbw parameter (cnfrsrc command), 215
vsistartvpi parameter (cnfrsrc command), 215

 

W-Z

 

WAN technology, 7
Washington CE configuration, VPN case study, 138
Washington PE configuration

ATM-based MPLS VPN case study, 234
packet-based MPLS over ATM VPN case 

study, 208
VPN case study, 135–137

wavelength converters, Optical networking, 388
Weighted Random Early Detection (WRED), 320
WRED (Weighted Random Early Detection), 320

y/n parameter (cnfqbin command), 224

 

y/n parameter (cnfqbin command)
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