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design, 344-352
graceful restart, 331-339
inherent, 318-319
network labs, 358-359

repositories, configuring, 354
representations, IPv6 addresses, 396-397
requests, maintenance, 357
Requests For Comments (RFCs), 10
Request packet, 183
requirements (flooding), 133-134

IS-IS, 142-148
OSPF, 134-142

restarting (graceful restart), 331-332
IS-IS, 337-339
OSPF, 332-336

Restart TLV, 337
retransmit-interval command, 295
retransmit

lists, 136
pacing, 295-296
timers, 136

RFC (Requests For Comments), 10
RIB (routing information database), 25
Richer, Ira, 16
RID (router ID), 41, 65, 81-82

configuring, 85
neighbors, 187
troubleshooting, 82-86

RI (Router Information) Opaque LSAs, 
366-368

Roberts, Larry, 5-11, 19
Rosen, Eric, 16
routers, 65

ABRs, 149
access policies, 348
adjacencies, 77

IS-IS, 103-109
OSPF, 101-102

ASBRs, 151
designated, 77, 109-112

IS-IS, 115-116
neighbors, 187
OSPF, 112-115
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flooding, 133-134
IS-IS, 142-148
OSPF, 134-142

Inter-Area Router LSA, 414
LSRs, 374
protecting, 348-352
redundant L1/L2, 260
types, 149

IS-IS, 151-153
OSPF, 149

router ID. See RID
Router Information (RI) Opaque LSAs, 

366-368
Router LSAs, 158-161, 412
routes

IS-IS, 263-267
partial route calculations, 290
tagging, 369-371
vector protocols

BGP, 37
characteristics, 28-29
convergence, 27-28
EIGRP, 35
overview of, 25
routing loops, 29-35

routing
ARPANET, 14-19
domains, 66
loops, 29

counting to infinity, 32
holddown timers, 34-35
split horizons, 30

routing protocol security, 315
malicious threats, 316-317
non-malicious threats, 317-318

routing information database (RIB), 25
rules

Dijkstra algorithms, 52
split horizon, 44

Rulifson, Jeff, 9

S

SATNET (satellite network), 12
scalability, 273

areas, 220-221
flooding, 292

demand circuits, 302-303
mesh groups, 296-301
retransmit pacing, 295-296
transmit pacing, 293-294

fragmentation, 304-308
IS-IS, 252-255
OSPF areas, 228-233
overloading, 308-312
SPF, 273

delay, 291-292
equal-cost multipath, 274-284, 286
iSPF calculations, 287-288
partial route calculations, 290

SDC (System Development Corporation), 4
security

reliability, 318
authentication, 319-328
BFD, 340-343
checksums, 329-331
configuration management, 352-358
design, 344-352
graceful restart, 331-339
inherent, 318-319
network labs, 358-359

routing protocols, 315
malicious threats, 316-317
non-malicious threats, 317-318

SEL (NSAP Selector), 88
Send Routing Message (SRM) flags, 208
Send Sequence Number (SSN) flags, 208
sequences

counter design, 46
numbers, 140

CSNPs, 148
DD packets, 186
PSNPs, 148
SSN, 208
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sequential flooding, 45
Serr, Frederick, 18
set-overload-bit command, 312
Shand, Mike, 22
shortest-path-first. See SPF
shortest-path routing trees, calculating, 51
SIA (stuck in active), 37
SID (system ID), 65
slaves. See masters/slaves
Smit, Henk, 68
SNPA (subnetwork point of  

attachment), 66
SPF (shortest-path-first), 17

calculations, 51-60
constrained, 383-385
scalability, 273

delay, 291-292
equal-cost multipath, 274-286
iSPF calculations, 287-288
partial route calculations, 290

split horizons, 30, 44
spoofing, 67
SRI (Stanford Research Institute), 7
SRM (Send Routing Message) flags, 208
SSN (Send Sequence Number) flags, 208
standards, 354

history of, 21-23
ISO, 20

Stanford Research Institute (SRI), 7
starting, 339. See also restarting
stateless address autoconfiguration,  

398-399
states

machines, 189-194
neighbors, 186
OSPF interfaces, 126-129

stub areas (OSPF), 234-236
not-so-stubby, 238-239
totally stubby, 237

stuck in active (SIA), 37
subdomains, 66

subnetworks
convergence, 28
functions, 76-78

subnetwork point of attachment  
(SNPA), 66

summarization (addresses)
BGP, 262
IS-IS, 261
OSPF, 240-241

Sutherland, Ivan, 4
swapping packets, 374
switching MPLS labels, 374-376
synchronization

broadcast networks, 211
databases, 49-50
IS-IS PDUs, 205-207
link state databases, 179

IS-IS, 205-216
OSPF, 179-189

point-to-point networks, 209-210
Systems Network Architecture, 20
System Development Corporation (SDC), 4
system ID (SID), 65

T

tables, neighbors, 186-187
tags, 369-373
Taylor, Bob, 4
TCP (Transmission Control Protocol), 12
TED (traffic engineering database), 383
testing, 358
TE (traffic engineering), 374, 380

constrained SPF, 383-385
IS-IS, 388-389
link parameters, 381-382
OSPF, 385-388

threats
malicious, 316-317
non-malicious, 317-318

three-way handshaking, 42, 101

Doyle_Index.indd   453 10/7/05   12:41:01 PM



454 Index

timers
graceful restart (IS-IS), 338
holddown, 34-35
Inactivity Timer, 186
retransmit, 136, 295-296
transmit pacing, 293-294

timers pacing flood command, 294
timers pacing lsa-group command, 294
TLVs (type/length/values), 69

essential, 168-169
Area Address TLVs, 169
Extended IP Reachability TLVs,  

174-175
Extended IS Reachability TLVs, 173
IP External Reachability TLVs, 173
IP Interface Addresses TLVs, 171
IP Internal Reachability TLVs, 172
IS Neighbor TLVs, 169-170

Hello Protocol (IS-IS), 95-99
IS-IS

IPv6 Interface Address, 422
IPv6 Reachability, 421

MT-ISIS, 432
MT Intermediate Systems, 433
MT Reachable IPv6 Prefixes, 434

Protocols Supported, 171, 369
Restart, 337

totally stubby areas, 237
traffic engineering. See TE
traffic engineering database (TED), 383
training, 358
Transmission Control Protocol. See TCP
transmit pacing, 293-294
triggering updates, 32
troubleshooting, 358

holddown timers, 34
IS-IS, 212-216
OSPF, 194-204
RIDs, 82-86

type/length/values. See TLVs

types
of authentication, 319
of LSRs, 375
of media, 118

IS-IS, 122-123
OSPF, 118-122

of messages, 71-72
architecture, 69
comparative terminology, 65-66
encapsulation, 67-69
functions, 76-78
LSAs, 72-74
LSPs, 72-74

of metrics, 154
IS-IS, 156-157
OSPF, 154-156

of Opaque LSAs, 363-366
of OSPFv2 LSAs, 139
of packets, 417-418
of RI Opaque LSAs, 366-368
of routers, 149

IS-IS, 151-153
OSPF, 149

Type 1 External (E1), 155
Type 2 External (E2), 155

U

UDP (User Datagram Protocol), 13
Unicast addresses, 394
University of California at Berkley, 4
University of California Santa Barbara, 7
University of Utah, 7
unplanned restarts (OSPF), 334
updates

flow of, 30
triggering, 32

Update messages (OSPF), 134
User Datagram Protocol. See UDP
usurpation, 316
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V

values
Circuit Type, 94
TLVs. See TLVs

VC (virtual circuit), 68, 374
vector protocols

BGP, 37
characteristics of, 28-29
convergence, 27-28
EIGRP, 35
overview of, 25
routing loops, 29-35

virtual circuit. See VC
virtual links

IS-IS, 270
OSPF, 241-248

VPNs (virtual private networks), 374

W-Z

Washington University (St. Louis), 7
wide metrics, 157
windowing transmission rates, 136

Zinky, John, 18
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