
INDEX

-A-
AARQ-apdu, 215, 218, 220
A-ASSOCIATE, 215-16, 218-21
Abort services

presentation layer and, 219, 248, 254
session layer and, 276

Abstract syntax notation one (ASN.1)
application entity titles and, 86
background of, 68-69
compilers, 75-76, 247
data types and tags, 69-72
directory entries, 125
modules, 72-73
ports, 130-32
refinement macros, 133
ROSE macros, 238-41
transfer syntax/basic encoding rules,

67-68, 73-75
Accredited Standards Committees (ASCs),

16, 17
ACSE. See Association-control service element
Activity management, 262

functional units, 266-70
Addresses

IP, 398-403
in message-handling system, 155-58
network layer, 398-410
OSI, 403-10
role of, 88

Addressing, transport, 300-301
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Address mask, 428
Address-resolution protocol (ARP), 429-30
Administration management domain (ADMD), 

155
Administrative Directory Management Domain,

129
Administrative domain, 421
Advanced Research Projects Agency 

(ARPA), 6, 33, 363
Alberi, J. L., 233
Allomorphism, 192
American National Standards Institute

(ANSI), 14, 16, 565
NSAP address structure, 407-9
registration authority and, 90-91

Announcement, 424-25
A-P-ABORT, 215, 221-22
Applicability statements, 25
Application-context name, 218
Application entity (AE) titles

See also Distributed application services
identification of, 217-18
innovation identifiers, 217-18
OSI, 85-86, 102, 103-5, 215-16
TCP/IP, 102-3, 105

Application gateways, 512-15
Application process (AP), 102

identification of, 217-18
qualifier, 217
title, 217
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Applications (layer)
See also Distributed application services
OSI, 11
TCP/IP, 11

Application service elements (ASEs), 103
association-control service element, 

213, 214-23
reliable transfer service element, 213, 223-32
remote operations service element, 

214, 232-44
Application service objects (ASOs), 285
Archie, 108, 142
Architecture

defining, 34-35
layers, 37-45
OSI Directory, 123-24
OSI naming, 84-85
Reference Model, 35, 36-37
TCP/IP, 33-34, 35, 88
wars, 37

Area address, 434
A-RELEASE, 215, 219, 221
ARGO, 293-94, 296-97
ARPANET, 6, 24, 115, 423
ASCII, 63
Association-control service element (ACSE)

modes, 222-23
role of, 213, 214-15
service and protocol, 215-22

Association Franáaise du Normalisation
(AFNOR), 14

Asynchronous communication, 297, 298-99
Asynchronous operations, ROSE and, 234-35
Asynchronous transfer mode (ATM), 467, 494-97

adaptation layers, 496-97
cell structure, 496
synchronous transfer mode and, 494-95

Atomicity, 244
Attributes, 125-26
Attribute value assertion (AVA), 126, 200
A-U-ABORT, 215, 219, 221
Authentication services, 134-35
Authority and format identifier (AFI), 404-7

-B-
Banyan Vines, 507
Basic encoding rules (BER), 68

ASN.1, 73-75

Basic Reference Model of Open Systems
Interconnection, 33

Bellman-Ford algorithm, 434, 448
Berkeley Interactive Name Demon (BIND), 116
Berners-Lee, Tim, 143
Blocking, 61, 291
Bolt Beranek and Newman, 117
Border gateway protocol (BGP), 424, 463, 464
Brandwein, R., 482
British Standards Institute (BSI), 14, 94
Broadband, use of the term, 11n.6
Broadband integrated services digital networks 

(BISDN), 468
Burroughs, 433, 434

network architecture (BNA), 364

-C-
Cailliau, Robert, 143
Cain, E., 34
Call request, 366
Call user data, 366
Capability data transfer, 270
Capability functional units, 266
CCITT. See International Telegraph and

Telephone Consultative Committee
Cerf, V., 34
Chaining, 132
Chapin, Lyman, 52, 383
Checkpointing, 223, 270 See also Synchronization
Clark, D. D., 389
Clients, 118, 119-21
CMIP. See Common management information

protocol
CMIS. See Common management information

service
Cohen, D., 34, 383
Coltun, R., 446
Comer, Douglas E., 3, 44, 430
ComitÇ Consultatif International

TÇlÇgraphique et TÇlÇphonique. See
International Telegraph and Telephone 
Consultative Committee

Commitment, concurrency, and recovery,  244
Committee draft (CD), 17
Common application service elements (CASE), 244
Common management information protocol 

(CMIP)
description of, 178, 189-211
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how to manage, 195-98
management information model and GDMO,

191-95
profiles, 204-5
protocol suite and, 198-99
remote operations and, 199-202

Common management information protocol
over TCP/IP (CMOT), 205

Common management information service (CMIS)
how to manage, 195-98
services of, 196

Community string, 188
Concatenation, 61, 279, 291, 334
Concrete syntax, 66, 67
Conditional packages, 193-94
Configuration timer (CT), 425-26
Conformance testing, 21
Connection-establishment facilities, 248, 251-58
Connection-establishment timers, 348
Connectionless network protocol (CLNP), 367-68

compared with IP, 380, 383-96
connections versus, 369-72

Connectionless network service (CLNS), 379-83
Connectionless transport service (CLTS),

358-59
Connection-oriented network service, 372-79
Connection-oriented transport service (COTS)

OSI, 290-91
TCP/IP, 291-92

Connection release/refusal
OSI, 354-56
TCP/IP, 356-57

Connections
and connectionless models of communica

tion, 51-54
datagrams versus, 371
transport layer (OSI), 311-19
transport layer (TCP/IP), 320-24
versus connectionless, 369-72

Connection-termination facilities, 248
Containment, 193

tree, 200
Context-management facilities, 248
Context set

definition, 247-48
negotiation, 254, 257

Control messages, 393
Corporation for National Research Initiatives, 117

Corporation for Open Systems (COS), 21
Cox, T., 482
Crocker, Stephen, 6

-D-
Dahl, J., 482
DARPA (Defense Advanced Research

Projects Agency), 21, 24, 33, 306
Data-description language, 68
Datagrams, 52, 53, 358-59, 371

in OSI, 379, 381
in TCP/IP, 381-83

Data-link layer, 43
asynchronous transfer mode (ATM), 467,

494-97
distributed queue dual bus (DQDB),

468, 477-82
European Telecommunications Standards

Institute (ETSI)-MAN, 486-87
fiber distributed data interface

(FDDI), 468, 474-77
frame-relay technology, 488-93
metropolitan area networks, 467,

473-500
multiaccess channel standards, 468-69,

471-72
point-to-point connection standards,

468, 469-70
role of, 467
switched multimegabit data service

(SMDS), 482-86
synchronous optical network (SONET),

482, 497-500
taxonomy of standards, 468-69
very high bandwidth needed, 500

Dataphony, use of term, 4n.1
Data representation, 65-68
Data retransmission timer, 348-49
Data types, ASN.1, 69-72
Day, J., 284
DEC (Digital Equipment Corp.), 433, 434
Defense Communications Agency (DCA), 96
Defense Information Systems Agency

(DISA), 96
Defined-context set (DCS), 248
Definite form, 74
Delegated authority, 116
Demultiplexing, 61
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Deutsches Institut für Normung (DIN), 14
Dialogue

control, 248, 262
unit, 270

Diffie, W., 135
Digital network architecture (DNA),

363-64
Dijkstra’s shortest-path-first (SPF) algorithm, 

431, 434
Directories

Archie, 108, 142
domain name system, 115-21, 145
FINGER, 108, 140-41
networked information retrieval,

141-42
OSI, 115, 122-48
principles, 113-14
role of, 111-12
telephone model, 112-13
types of open system, 115
WHOIS, 108, 140
Wide Area Information Service, 108,

142-43
WorldWideWeb, 108, 143-44

Directory access protocol (DAP), 134, 135
Directory information base (DIB), 124-31
Directory information tree (DIT), 124
Directory management domain (DMD), 129
Directory Service and Common Management

Information Service, 104
Directory services, 107
Directory system agents (DSAs), 129, 132-34
Directory system protocol (DSP), 134, 135
Directory user agents (DUAs), 128
Discard-reporting function, 389-90
Distance-vector routing, 431, 432, 448
Distinguished name (DN), 127-28, 200
Distributed application services

characteristics shared by OSI and
TCP/IP, 101

communications component, 102
comparison of OSI and TCP/IP, 105
directory services, 107
distributed file systems, 107
electronic data interchange, 107
electronic mail, 106
local component, 101-2
message-handling system, 106-7

network management, 107-8
office document architecture

interchange, 107
OSI construction of application

entities, 103-5
remote database access, 108-9
TCP/IP construction of application

entities, 102-3
Distributed file systems, 107
Distributed queue dual bus (DQDB), 468, 477-82
Distributed transaction processing, 244
Document transfer, access, and manipulation 

(DTAM), 107
Domain name system (DNS), 108, 145

background of, 115-16
how it works, 118-21
mail exchanger, 121
names, 116-18
resolvers/clients, 118, 119-21
reverse lookups, 121
servers/name servers, 118-19

Downgrading, 163
Draft international standard (DIS), 17
Dual stack approach, 510-12
DUNE, 233

-E-
Edmond, Winston, 370-71
Electronic data interchange (EDI), 107
Electronic Industries Association (EIA), 16-17
Electronic mail (E-mail), 106, 147-48
Encapsulation, 279-80, 519-20
End-of-contents field, 75
End system hello message (ESH), 424
End systems (ESs), 417, 418-19, 420-21

reachability and discovery in OSI-ES-
IS protocol, 424-29

End-to-end functions
COTS, 291
TCP/IP, 291-92

End user, 148
Entities, 46-47

naming, 84-85
Entities, application

OSI, 85-86, 102, 103-5
TCP/IP, 102-3

Error detection and recovery, 291, 303, 305-7
Error-reporting function, 389-90
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ESPRIT, 139
European Committee for Standardization/ 

European Committee for Electrotechnical 
Standardization (CEN/CENELEC), 19

European Telecommunications Standards
Institute (ETSI), 486-87

Event-report, 203-4
Exceptions functional unit, 273-75
Expedited data transfer, 291, 340-41
Expedited functional units, 266
Extended application-layer structure  (XALS), 285
Exterior gateway protocol (EGP), 424,  462-63

-F-
Fault-tolerance broadcast mechanism, 431-32
Fiber distributed data interface (FDDI),

468, 474-77
File transfer, access, and management (FTAM), 101,

103-4
File-transfer application, 101
File-transfer protocol (FTP), 101, 102
Filtering, 201, 202
FINGER, 108, 140-41
Fletcher, J., 307, 386
Flow control, 291, 326-28
Flows, 371
Flush old configuration, 426
Forwarding, use of term, 413, 414
Forwarding information base, 417-18
Forward PDU function, 386
FOX project, 140
Fragmentation function, 387-89
Frame-relay technology, 488-93
Frozen references, 320, 324
Full-duplex functional units, 264
Functional standards, 19
Functional units, 252

activity-management, 266-70
exceptions, 273-75
full-duplex, half-duplex, expedited,

and capability, 264, 266
kernel, 262-64
major and minor synchronization, 270-71
negotiated release, 279-80
resynchronize, 272-73
symmetric synchronization, 271-72

-G-
Gateway-to-gateway protocol (GGP), 424

GDMO (“Guidelines for the Definition of
Managed Objects”), 194-95

Genebits, 533-36
Give-up timer, 351
Government OSI profiles (GOSIPs), 19

registration authority, 94-95
Government Systems, Inc. (GSI), 96
Groff, Jean-Franáois, 143
Gruchevsky, S., 434
Gurzick, John, 52

-H-
Half-duplex functional units, 264, 266
Hardcastle-Kille, Steve, 139, 172, 283
Hardware address, 429
Header composition function, 383
Header decomposition function, 383-84
Header error-detection function, 386
Header information, 57
Hellman, M., 135
HELLO, 424, 444
Hemrick, C., 364, 403-4
High-level data-link control (HDLC), 467

point-to-point connection standards,
468, 469-70

High-level entity-management system
(HEMS), 178

Hop-by-hop harmonization, 365-66
Hop-by-hop/node routing, 414-15, 465
Host centrics, 364, 366-67

-I-
Implementers’ agreements, 20-21
Implementers’ Workshops, 8, 20
Implicit flow control, 327
Inactivity timer, 352
Indefinite form, 75
Inheritance, 192
Initial domain identifier (IDI), 404-7
Institute of Electrical and Electronics Engineers 

(IEEE), 17
Institut National de la Recherche en Informatique 

et Automatique (INRIA), 139
Integrated Network Communication Architecture 

(INCA), 139
Integrated services digital network (ISDN), 

broadband, 494-97
Interdomain intermediate sytem, 418-19, 421-23
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in OSI, 446-62
in TCP/IP, 462-63
unified, 464-65

Interdomain policy routing (IDPR), 464
Interdomain routing protocol (IDRP)(OSI)

example, 446-48
loop-free routing in, 449-51
network-layer reachability information, 

457-58
path segments, 446
in public versus private data networks, 

460-62
real versus virtual links, 446–447
restricting transit traffic, 452
routing algorithm, 448-49
routing domain confederations, 454-55
routing information exchange, 459-60
selecting an optimal route, 451
selective advertisement of routing

information, 452-53
supporting multiple routes to a
destination, 458-59
transit policies supported by, 452, 455-57

Intermediate systems (ISs), 417, 418-19, 420-21
hello message (ISH), 426-27

Intermediate systems intradomain in OSI (IS-IS)
area partitions, 439-41
areas, 431
fault-tolerance broadcast mechanism,

431-32
generic description of, 434-37
hierarchy levels of, 431, 435-37, 438-39
integrated, 443-44
link-state packet, 434
link-state routing algorithm, 431,

432, 437-38
metrics, 441-42
operation over X.25 subnetworks, 443
partial routing updates, 442
pseudonodes, 443
shortest-path-first algorithm, 431, 434

International Electrotechnical Commission 
(IEC), 16

International Organization for Standardization 
(ISO), Technical Committee 97 (TC 97), 
13-14, 16

International standardized profiles (ISPs), 
19, 204-5

International Telecommunications Union (ITU), 
16

International Telegraph and Telephone
Consultative Committee (CCITT)

Directory/X.500 standards, 122-23
Recommendation X.208, 68
standards process for, 17-19
standards with ISO, 14-16

Internet
See also Transmission-control protocol/ 

internet protocol
defining, 525-27
infrastructure of, 8, 22, 23
naming-based concept of connectivity,

527-31
use of the term, xiv.2

Internet Activities Board (IAB), 21
Internet Architecture Board (IAB), 21
Internet Assigned Numbers Authority (IANA), 

25, 95-96
Internet Configuration Control Board 

(ICCB), 21
Internet-control message protocol (ICMP), 

389-91, 393
Internet Engineering Steering Group (IESG), 22
Internet Engineering Task Force (IETF),

21-22, 24, 205
Internet Network Information Center,

96, 115-16, 140, 563
Internet protocol (IP)

addresses, 398-403
CLNP compared to, 380, 383-96
subnetting, 399-402

Internet Research Task Force (IRTF), 21
Internetworking with TCP/IP (Comer), 44
Interop, Inc., 8
Interoperability Conferences and Exhibitions, 8
Interpersonal messaging (IPM) protocol, 150-54
Intradomain intermediate sytem, 418-19, 421

in OSI, 431-44
in TCP/IP, 444-46

Inverse address resolution protocol (INARP), 491
Invoke ID, 235
ISODE, 283, 285

-J-
Jacobson, V., 338
Jaffe, J., 434
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-K-
Kahle, Brewster, 143
Kamoun, F., 434
Kent, C. A., 389
Kernel functional units, 262-64
Kille, Steve, 139, 172, 283
Kleinrock, L., 434

-L-
Languages

abstract syntax notation one, 68-79
concrete syntax, 66, 67
data representation, 65-68
development of universal, 64-65
importance of, 64-65
TCP/IP community and, 76-78
transfer syntax, 67-68, 73-75

Layers
purpose of, 37-38
TCP/IP, 38-39, 44-45

Layers, OSI, 38
application, 41
application-oriented, 40-41
communications-oriented, 41
connections among, 281-84
data-link, 43, 467-501
future of upper, 284-86
lower, 41
network, 42, 361-411
physical, 43, 467-501
presentation, 41-42, 247-61
session, 42, 261-81
transport, 42, 289-359
upper, 40-41, 284-86

Lifetime-control function, 384-86
Link-state packet (LSP), 434
Link-state routing algorithm, 431, 432,

437-38
Livermore Interactive Network

Communication System (LINCS), 306
Local area networks (LANs), 363-64, 468
LOCUS, 233
Logical link control (LLC), 365, 471-72
Lynch, Dan, 8

-M-
McGill University, 142
McQuillan, J., 431

Mail exchanger (MX), 121
Managed

entity, 179
objects, 183-84, 191
system, 192

Managed-object instance, 192, 193
Management. See Network management
Management domain (MD), 155
Management information base (MIB)

OSI, 191
TCP/IP, 179-80, 181-82
use of the term, 194n.6

Management information model, 191-95
Managing entity, 179
MANs. See Metropolitan area networks
Martin, James, 3
Medin, M., 446
Medium access control (MAC) protocols, 365
Message-handling system (MHS), 104, 106-7

consumers and suppliers of, 158
description of, 148-55
expansion, 161
extension fields, 159
functional entities, 148
interpersonal messaging, 150-54
interworking between simple mail

transfer protocol and, 172-74
interworking between versions of

X.400, 162-63
names and addresses in, 155-58
organization mapping-administration

of, 155
OSI Directory/X.500 and, 135-37, 161-62
refinements to-X.400 (1988), 158-61
remote operations and reliable transfer 

facilities, 162
Message-handling system management domain 

(MHSMD), 93
Message-oriented text-interchange system

(MOTIS), 148
Message-transfer agents (MTAs), 148
Message-transfer system (MTS), 148
Messaging

See also Message-handling system;
Simple mail transfer protocol

electronic mail (E-mail), 106, 147-48
Metropolitan area networks (MANs), 467,

473-500
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asynchronous transfer mode (ATM), 467,
494-97

distributed queue dual bus (DQDB),
468, 477-82

European Telecommunications Standards
Institute (ETSI), 486-87

fiber distributed data interface (FDDI), 
468, 474-77

frame-relay technology, 488-93
switched multimegabit data service

(SMDS), 482-86
synchronous optical network (SONET),

482, 497-500
MHS. See Message-handling system
MilNET, 116
MIME (multipurpose Internet mail extensions), 

169-71
Mockapetris, Paul, 116, 117
Modules, ASN.1, 72-73
Mogul, J. C., 389
Moss, M., 434
Multiaccess channel standards, 468-69, 471-72
Multicasting, 133
Multiple protocol architectures

application gateways, 512-15
dual stack approach, 510-12
encapsulation, 519-20
hybrid stacks, 518
multiple stack approach, 512
transport service bridge, 515-18

Multiplexing, 61, 291, 304-5, 489

-N-
Names

application entity titles, 85-86
criteria for, 82
domain, 116-18, 563
hierarchy, 83-84
importance of, 82
in message-handling system, 155-58
OSI, 84-85, 200
OSI Directory/X.500, 126-27
registration authorities, 88-96, 

563-64
system titles, 87
TCP/IP, 88, 200

Name servers, 116, 118-19
National Academy of Sciences, 310

National Institute of Standards and Technology 
(NIST), 20, 94

National Science Foundation network (NSFnet), 
423

Negotiated release functional unit, 275-76
Neighbor greeting/initialization, 434
Network-control protocols (NCPs), 469-70
Networked information retrieval, 141-42
Network entity titles (NETs), 85
Network file system (NFS), 76, 107, 108, 363
Network Information Center (NIC), 96,

115-16, 140
Network layer, 42, 361-411

addresses, 398-410
comparison of internetworking protocols, 

380, 383-96
connectionless network service, 379-83
connection-oriented network service,

372-79
connections versus connectionless,

369-72
hop-by-hop harmonization, 365-66
host-centric view, 364, 366-67
internal organization of, 362-72
internetworking protocol approach, 366-69
LANs versus wide  area networks, 363-64
network-centric view, 362
protocol identification, 394-96
selecting services, 361-62
X.25 packet level protocol, 374-79

Network-layer reachability information (NLRI), 
457-58

Network management, 107-8
common management information

protocol, 178, 189-211
dual-stack approach, 206-7
future of, 208-11
importance of, 177
mix-and-match protocols, 205-6
simple network-management protocol,

177-89, 205-11
Network-management station (NMS), 179,

180, 208
Network service access point (NSAP), 85

addressing, 408-16
ANSI standard, 407-9
IS-IS routing protocol and, 434-35
selector, 434
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Network Solutions, Inc., 96
Next hop, 417
North American Directory Association (NADA), 19
Notations, 47
Novell Netware, 507

-O-
Object classes, 128, 191-92
Object identifiers (OIDs), 70

application entity titles and, 86
tree, 183-84
what are, 96-97, 191-92

Office document architecture interchange
(ODA/ODIF), 107

Onions, Jeremy, 509
Open Book, The (Rose), xix, 510, 512
Open shortest path first protocol (OSPF), 444-46
Open systems interconnection (OSI)

addresses, 88
application entity titles, 85-86, 102, 103-5
application service elements, 11
common management information

protocol, 178, 189-211
connections and connectionless models

of communication, 51-54
control messages, 393
datagram service in, 379, 381
differences between Internet standards

and, 26-29
distributed application services, 106-9
entities, 46-47
future of, 505-22
history of, xv, 8-9, 10
impact of, on TCP/IP, xiv
integration with TCP/IP, 510-20, 522
layers, 38, 40-44, 247-86, 289-359, 361-411
message-handling system, 104, 106-7,

135-37, 148-63, 172-74
naming architecture, 84-85, 200
Network Management Forum, 19
notations, 47
problems with terminology used by,

45-46
profiles, implementers’ agreements,

and conformance testing, 19-21
protocols, 54-55, 393-94
queue model, 50-51
Reference Model, 35, 36-37

registration authorities, 89-90
relationship between service and

protocol, 58-59
routing, 416-23, 424-29, 431-44, 446-62
services, 47-49
sorting PCI from user data, 57-58
sources of information on, 564-66
standards, 13-21, 26-27
strengths of, 507-10
time-sequence diagrams, 59-60

Open Systems interconnection Directory/
X.500, 115

agent interaction, 132-34
architecture, 123-24
Directory Information Base (DIB),

124-31
Directory Information Tree (DIT), 124
entries and attributes, 125-26
message-handling system and, 135-37,

161-62
model, 129-30
names, 126-28
object classes, 128
protocols, 134, 135
role of, 128-29
security, 135
service, 130-32
standards, 122-23
in TCP/IP Internet, 137-39

Open systems networking
defining, 4-5
reasons for, 5-6

Operation class, 234
Operations interface, 234
Oran, Dave, 64
Originator/recipient name (O/R name), 155-56
OSI. See Open systems interconnection

-P-
P-ALTER-CONTEXT, 248, 258
PARADISE, 137-39
Parameter groups, 277
Parameter identifier, 277
Partridge, C., 178, 371
Pass-throughs, 248, 261
P-CONNECT, 219, 248, 251-54
Perlman, Radia, 415, 425, 431, 443, 446
Permanence, naming schemes and, 82
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Physical layer, 43
See also Data-link layer
convergence procedures (PLCPs), 482

Ping(), 209
Piscitello, David, 383, 434
Plattner, B., 161
Point-to-point connection standards, 468, 469-70
Polling, 180-81
Port numbers, 301
Ports, 130-32

chained service, 132
Postel, Jon, 7, 34, 383
P-P-ABORT, 248
P-RELEASE, 219, 248, 254
Presentation-context set definition, 247-48
Presentation layer

connection establishment, 219, 248, 251-54
context set negotiation, 254, 257
data transformation to and from transfer 

syntax, 258-59
information transfer and dialogue

control, 259-61
negotiation and renegotiation of

transfer syntax, 257-58
presentation-context set definition, 247-48
primitives and parameters, 249-50, 255-56
release and abort services, 219, 248, 254
role of, 42-43, 247
services, 248-61

Private management domain (PRMD), 93, 155
Profiles, OSI, 19
Protocol-control information (PCI), 55
Protocol data units (PDUs), 55
Protocols, 54-55

See also under type of
association-control service element, 215-22
combinations (OSI), 393-94
combinations (TCP/IP), 394
common management information, 178,

189-211
identification, 394-96
OSI Directory/X.500, 132, 135
relationship between service and, 58-59
remote operations service element, 236-38
session layer, 276-81

P-U-ABORT, 219, 248, 254
Pucci, M. F., 233
Push, 292

-Q-
Queue model, 50-51
QUIPU, 139

-R-
RARE (RÇseaux AssociÇs pour la Recherche

EuropÇene), 23, 24, 117
Reassembly, 60
Recombining, 61
Redirection, 427-28
Reference model, 35, 36-37

connections and connectionless models
of communication, 51-54

References, frozen, 320, 324
Reference timer, 353-54
Registration authorities

GOSIP, 94-95
Internet, 95-96
procedures, 89-90
role of, 88-89
U.K., 94
U.S., 90-94

Rekhter, Y., 463
Relative distinguished name (RDN), 126-27, 200
Release services

negotiated release functional unit in
session layer, 275-76

presentation layer and, 219, 248, 254
Reliable transfer facilities in message- handling 

system, 162
Reliable transfer service element (RTSE)

association establishment, 225-27
retry, 230
role of, 213, 223-25
RT-CLOSE, 224, 230-32
RT-OPEN, 224, 225, 226
RT-TRANSFER, 224, 227-30
turn/token management, 230

Remote database access, 108-9, 244
Remote operations

CMIP and, 199-202
reliable transfer facilities in message-

handling system and, 162
Remote operations error (ROER), 238
Remote operations invoke (ROIV), 237-38
Remote operations reject (RORJ), 238
Remote operations result (RORS), 238
Remote operations service element (ROSE), 232-48
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ASN.1 macros and, 238-41
linked, 234, 240-41
relationship to other services, 236
role of, 214, 232-33
services and protocol, 236-38
synchronous and asynchronous operations, 

234-35
Report configuration function, 425
Request for comments (RFCs), 24-25

message-handling system and, 163
simple mail transfer protocol and,

164-65, 169-74
TCP/IP architecture and terminology, 62

Resolvers/clients, 118, 119-21
Resource records, 119, 120
Resynchronization, OSI transport protocol and, 304
Resynchronize functional unit, 272-73
Retransmission timer, 331-32, 343-47
Reverse lookups, 121
Richter, I., 431
RIPE (RÇseaux IP EuropÇens), 23, 117, 563-64
Robbins, C., 283
RO-ERROR, 237, 238
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