
&INDEX

Above the API, 6
Access tandem (AT)

definition, 38
switch, 61

Account Manager interface, 165
Address Complete Message (ACM), 20
Advanced Intelligent Network, see AIN 5
Advice of charge, 171
AIN

architecture, 59
core features, 64
description, 5, 15
design choices, 44
events, 225
example services, 78
history, 59
introduction, 59
limitations, 23
principles, 64
summary of PSTN evolution, 33
triggers, 221

Answer Message (ANM), 20
API(s)

above and below, 6
asymmetric nature, 6
choosing a specification language, 48
complexity, 237
Conference Call Control, 179–181
definition, 45
description, 1
design choices, 44
design issues, 35, 207–217
example services, 27
extensibility, 55
factories, 116
function in networks, 1
future, 242

General Call Control, 171
implementation, 5, 45
issues with exiting, 236
JCC/JCAT components, 115
listeners, 116
methodology, 235
Multimedia Call Control, 178–179
Multiparty Call Control, 174–178,

196–202
network core, 54
network edge, 54
open, 2
overhead, 237
PAM, 167
Parlay, 160
Parlay/OSA, 151
programmability, 5
protocols, 145
specification, 5
standard, 2
vs. protocols, 6, 24, 26

Application-centric call processing, 53
Application server, 19
Applications
definition, 36, 45
end-user, 36
event-driven, 168
Internet Call Waiting, 142–145, 202

Asymmetric
call models, vs. symmetric, 52
protocols, 25

Asynchronous method, 167
Authentication process, 160, 182–184, 191

Base call state model (BCSM)
Originating BCSM, 64, 67

261

Programming Converged Networks: Call Control in Java, XML, and Parlay/OSA, by Ravi Jain,
John-Luc Bakker, and Farooq Anjum
ISBN 0-471-26801-1 # 2005 John Wiley & Sons, Inc.



Base call state model (BCSM) (Continued)
Terminating BCSM, 64, 67
types, 67

Base station (BS), 76
Below the API, 6
Black phones, 17
Bootstrapping, 216
Broker, 157

Call Agents, description, 19
Call Center package, overview, 97
Call(s)
clearing, 67
custom services, 15
definition, 112
flows, JCC, 128–138
gapping, 171
leg manipulation, 174
logging, 133
party handling (CPH), 73
restriction, 900 numbers, 80
routing, 171
screening, 113
setup times, 14
transfer, 114

Call control API
call model, 45
General, 171–173
Parlay, 163, 171

Call control
agent function (CCAF), 72
core, 112
conference, 179–181
description, 1
first-party, 44
function (CCF), 71
model, design issues, 35
multimedia, 178, 193–196
multiparty, 174–178
overview, 3, 94
synchronous vs. asynchronous, 207
third-party, 44

Call forwarding
dynamic, 101
provisioned, 99

Call model(s)
description, 45
design choices, 44
full, 104
half, 105
half vs. full, 51
symmetric vs. asymmetric, 52

Call processing
application-centric, 54
network-centric, 53
simple model, 39–42

Callback, 212
CAMEL, description, 77
Capability Set 1 (CS 1), 71
Carriers
common, 37
definition, 36

CCITT No. 6, 14
CCS, 13, 14
Central offices (COs), 38
Centralized business model, 23
Charge plan, 171
Charging API, 166
Charging, description, 4
Circuit-associated signaling, description, 12
Circuit-switched networks, description, 11
Class, abstract, 214
CLASS, 15
Class hierarchy, 214
Click-To-Dial (CTD)
architecture, 31
description, 30, 114
in PINT, 222

Click-To-Fax, 222
Clients, definition, 37
Commercial off-the-shelf technology, 23
Common carriers, definition, 37
Common-Channel Signaling (CCS), 13, 14
Communication provider, 157
Computer-controlled switches, 12
Computer telephony integration (CTI), 83
Connectivity Manager, 165
Converged networks
architectures, 17
description, 2, 12, 16
programmability, 23
PSTN services, 23

CORBA
initializing ORB, 182
registering interfaces, 198
transports, using, 233

Core package
call control, 94–97
overview, 92

Core, description, 55
COTS technology, use of, 23
CTI, introduction, 83
Custom calling services, 15
Customer-Premises Equipment (CPE), 18
Customized Applications for Mobile

Enhanced Logic (CAMEL), 67

262 INDEX



Data Session Control (DSC), 164
Design(s)

choices, 44
patterns, Parlay, 168

Detection point (DP), 64
Distributed JTAPI, 103
Dynamic call forwarding, 101

End offices (EOs)
description, 38
SSPs, 61

End users, definition, 37
End-user applications, 36
European Computer Manufacturers

Association (ECMA), 84
Event detection point, 64
Event filters

custom, 133
standard, 136

Event(s)
blocking, 123
dynamic, 213
filters, 125
handling, 212
inheritance, 117
listeners, 212
notification, 162
static, 213

Examples
common, 32
ICW, 33, 142–145
JCC and JCAT, 138
JTAPI, 98
toll-free calling, 32, 78, 138–142

Exchanges, definition, 37
Extensibility, APIs, 55

Factory
definition, 117
pattern, 216

Feature interaction, description, 57
Filters, events, 125
Finite state machines, see FSMs
First-party call(s)

control, 44
description, 131

FSMs
definition, 41
inheritance, 208
Parlay call control, 172

Full call model, 51, 104
Full-duplex sessions, description, 3

General Call Control API, 171
Generic Messaging Service (GMS), 165

Half-call model(s), 51, 105
Half-duplex sessions, description, 3
Hierarchy
class, 214
even, 213
listener, 213

Home location register, 76
Horizontal separation, 25

ICW
application, 142–145, 202
description, 33
history, 79

IDL, description, 47
IM, description, 33
Immutable objects, 210
Implementation, APIs, 5
IN
application part (INAP), 63
architecture, 71
core aspects, 64
CS-1 core elements, 71
CS-2, 73
history, 77
ITU-T aspects, 71
principles, 64
processing model, 66
wireless, 74

In-band signaling, description, 12
Inheritance
event, 117
linear, 214
listeners, 117
multiple, 214
rules of, 208

Initial Address Message (IAM), 19
Instant messaging (IM), 33
Integrity management, 162
Intelligent Network, see IN
Interexchange signaling, description, 12
Interface Definition Language (IDL), 47
Internet Call Waiting, see ICW
IP networks, introduction of, 18
ISDN User Part (ISUP), 19, 63
ITU-T, IN aspects, 71

JAIN
architecture, 109

INDEX 263



JAIN (Continued )
background, 107
call control, 111
JCC design choices, 44
standardization areas, 108

Java APIs for Integrated Networks, see JAIN
Java Call Control extensions, see JCAT
Java Call Control, see JCC
Java Community Process (JCP), 107
Java Specification Request (JSR), 107
Java Telephony API, see JTAPI
Java, description, 47
JCAT
advanced call control objects, 116
API components, 115
design choices, 44
Extended Call Control, 112
JcatAddress, 127
JcatCall, 126
JcatConnection, 126
JcatProvider, 125
JcatTerminalConnection, 127
Merge Call Application, 146
objects, 125
relationship to JTAPI and Parlay, 147
service drivers, 114
standard examples, 138

JCC
API components, 115
application-level features, 110
call flows, 128–138
Core Call Control, 112
event blocking, 123
event filters, 125
introduction, 107
JccAddress, 124
JccCall, 119
JccConnection, 121–124
JccProvider, 118
relationship to JTAPI and Parlay, 147
service drivers, 113
signaling protocols, 110
standard examples, 138

JCP, background, 107
JSR, description, 107
JTAPI
advantages, 84
basics, 85–88
Call Center package, 97
call scenarios, 88
Core package, 92
design choices, 44
distributed, 103
dynamic call forwarding, 101

examples, 98
history, 85
introduction, 83
Media package, 98
Mobile package, 98
Peer, 90
Phone package, 98
PrivateData package, 98
provisioned call forwarding, 99
relationship to JCC/JCAT, 147
three-party calls, 90
two-party call, 88

JWG process, 154

Languages, specification, see Specification
languages

Listener
definition, 116
event, 212
hierarchy, 116
inheritance, 117

Local office, 38
Location registration function (LRF), 76

Mated pair, description, 62
Media package, JTAPI, 98
Media stream, 178
Merge Call application, 146
Message Transfer Part (MTP), 63
Mobile application part (MAP), 63
Mobile package, JTAPI, 98
Mobile station (MS), 76
Mobile switching center (MSC), 75
Mobile terminal access control function

(MACF), 76
Mobility service, 164
Multiparty call control, 171
Multiple sessions per object, 211

Naming conventions, Parlay, 167, 169–171
Network operators, definition, 36
Network providers, definition, 36
Network-centric call processing, 53
Network(s)
circuit-switched, 11
converged, 16
core APIs, description, 54
edge APIs, description, 54
intelligence model, 236
IP, see IP networks
management system, 168

264 INDEX



next generation, 17
packet-switched, 11

Next-generation networks (NGNs), 17
NI3PCC, 233
900 number restriction, 80

Object Management Group (OMG), 47
Object mutability, 210
O-BSCM, description, 67
Offices, types, 38
OSA API, see Parlay/OSA API
Out-of-band signaling, description, 12

packet-switched networks, description, 11
PAM, 161, 167
Parlay/OSA API

description, 151–206
history, 151
JWG process, 154

Parlay
API overview, 160
applications, 158
Account Manager interface, 165
architecture, 157
Call Control APIs, 163
Charging API, 166
Connectivity Manager, 165
data types, 169–170
design choices, 44
design patterns, 168
designing application, 181–193
designing service, 189–189
DSC, 164
Framework, 160
GMS, 165
manager class, 193
methods, 170
mobility service, 164
naming conventions, 168, 169–171
OSA API, see Parlay/OSA API
PAM, 167
policy management service, 166
registering and using, 158, 192
relationship to JCC/JCAT, 147
services, 158, 186
terminal capabilities, 164
TINA-C history, 155
user interaction service, 163

Parlay X, 231–234
PayCircle, 233
PBX, description, 28
Peer, 90–91, 216

Phone package, JTAPI, 98
Phones, black, 17
PIN override, 900 number, 80
PINT, 219–227
Points in call (PIC), 64
Policy Management service, 161, 166
Presence and Availability Management

(PAM), 161, 167
Private Branch Exchange (PBX), 28
PrivateData package, JTAPI, 98
Programmable gateway architecture, 158
Programmability
APIs, 5, 235
basic model, 43
converged networks, 23
importance in networks, 5
protocols, 26

Protocols
APIs, 145
Programmability, 26
SS7, 63
symmetric and asymmetric, 25
vs. APIs, 6, 24, 26

Provider(s)
communication, 157
description, 87, 115
third-party service, 157

Provisioned call forwarding, 99
PSTN, 222–223
evolution, 11, 33
initial building blocks, 14
nature of, 5
outmoded, 17
services offered in converged networks, 23

Public Switched Telephone Network, see
PSTN

Radio access control function (RACF), 76
Radio terminal function (RTF), 76
RBOCs in the 1980s, 16
Reference implementation (RI), 107, 237
Regional Bell Operating Company (RBOC),

16
Release Complete Message (RCM), 21
Release Message (RM), 21
Ringing, description, 12

SCCPs, description, 63
SCML
example, 229
overview, 227–231
script, 228

INDEX 265



SCPs, 60, 62, 71
Security, 238
Service(s)
agreement, 187
call transfer, 114
Control Points (SCPs), 60, 62, 71
Creation Markup Language, see SCML
control function (SCF), 71
creation environment, 73
custom calling, 15
data function (SDF), 71
data point (SDP), 72
definition, 35
discovery, 162
drivers, JCAT, 114
drivers, JCC, 113
examples for APIs, 27
features, definition, 36
Freephone, 15
independent building block (SIB), 74
management system (SMS), 73, 76
manager, 168
providers, definition, 36
providing, 19
registration, 192
resource function (SRF), 72
single ended, 73
subscription, 162
supplementary, 14
switch-based, 14
switching function (SSF), 71
switching points (SSP), 60, 62, 71
trusted and untrusted, 109

Service logic
execution environment, 19
definition, 36
program (SLP), 71

Session Initiation Protocol (SIP), 21
Sessions, overview, 3
SIB, description, 74
Signaling
circuit-associated, 12
Common-Channel, 13
connection control part (SCCP), 63
in-band, 12
interexchange, 12
ISUP protocol, 19, 63
link, 62
out-of-band, 12
point (SP), 81
protocol, JCC, 110
simple calls, 19
subscriber, 12
transfer point (STP), 61, 62

types, 12
Simplex, description, 3
Single-ended services, 73
SIP, description, 21
Sockets, role in networks, 5
Softswitch, description, 19
Specialized resource point (SRP), 72
Specification, APIs, 5, 237
Specification language(s)
choosing, 48–50
IDL, 47
Java, 47
UML, 48
WSDL, 48

SPIRITS, 219–227
SS6, 14
SS7
elements in AIN, 61
hierarchy, 63
introduction of, 14
ISUP protocol, 19
major elements, 61
protocols, 63

Standards bodies, descriptions, 6
Subscriber(s)
signaling, description, 12
definition, 37

Supplementary services, 14
Switch-based services, 14
Switches
AT, 61
classes, 38
computer controlled, 12
definition, 37
switching centers, 37
switching exchanges, 37
switching facilities, 37

Switching Service Point (SSP), 16
Symmetric call models vs. asymmetric, 52
Symmetric protocols, 25
Synchronous method, 167–168

Tandem, definition, 38
T-BSCM
description, 70
states, 68–70

TCAP, 61, 63
Teardown, 67
Terminal capabilities, 164
Terminology
call control, 35
service and network providers, 36
switches, 37

266 INDEX



users and subscribers, 37
Test complexity kit (TCK), 237
Third-party call control, 44
Three-party calls, 90
TINA

Business Model, 156
TINA-C history, 155

Toll centers, 38
Toll-free calling

examples, 32, 78, 138–142
introduction of, 15

Transaction capability application part
(TCAP), 61, 63

Trigger
detection point, 64
dynamic, 168, 171, 224
static, 168, 171, 224

Trunks, description, 12
Trusted services, 109, 111
Two-party calls, 88

Unified Modeling Language (UML), 48
Untrusted services, 109
User interaction

description, 4
service, 163

Users, definition, 37

VAD, 29, 30

Vertical separation, 25
Virtual Private Network (VPN), 28, 113
Visible transitions, 208
Visitor location register (VLR), 76
Voice over IP (VoIP), 17
Voice Recognition Service (VRS), 29
Voice-activated dialing (VAD), 29, 30
VoIP, description, 17
VPN, 28, 113

Web Services Definition Language (WSDL),
48, 232

Wireless Intelligent Networks (WINs)
description, 74
architecture, 75
functional elements, 75–77
history, 74

WSDL, 48, 232

XML
documents, 233
programmability, 219–234
services, 220
PINT, 219–226
SPIRITS, 219–226
JAIN SCML, 219–220
Parlay X, 219–220

XSL, 231

INDEX 267




