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¢ Web Communication Services and the
PacketIN™ Application Hosting Environment

Yang Chen, Olivier B. Clarisse, Pascal Collet, Mark A. Hartman,
Luciano Rodriguez, Lizette Velazquez, and Bruce A. Westergren

Large telecommunication customers are migrating their network
infrastructure to support new converged services, while containing their
operating costs. Deploying converged services on the networks today
represents great opportunities to network service providers for new revenue
generation. It brings big challenges as well, due to the requirements for a
service platform with high capability to deal with the complexity of the
network infrastructure, the difficulty of interoperability between different
service platforms, and the diversity of signaling protocols and application
programming interfaces (APIs). The Lucent Packet/N™ application hosting
environment (AHE) provides a solution that empowers network service
providers to deliver a wide variety of enhanced services over the converged
(packet and circuit, wireline and wireless) networks. It enables the creation
and deployment of enhanced services on converged networks via the open
service platform with interoperability, programmability, scalability, and wide
protocol compliance. In particular, a new class of services is presented to
demonstrate the transformation of telecommunication services that is
enabled through Web presence. This article gives an overview of the Packet/N
AHE with the focus on the customer values, the architecture, and enabling
capability to deploy advanced applications and services. A new service portal,
enterprise communication, is presented as an example of the innovation and
implementation enabled by the service enabling environment. The
enterprise communication provides Web access to presence information,
instant messaging, third-party call management, and location. This
convergence of features is enabled by the Packet/IN AHE integration of the
public switched telephone network (PSTN), session initiation protocol (SIP),
and H.323 protocols through standard open APIs. The voice communication
protocols are combined with a Web access interface to establish a new
Internet presence, while leveraging existing switching products and reusing
deployed communication networks and services.
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Introduction

The wide deployment of intelligent networks
(IN) in the past two decades empowers the service/
network providers offering numerous advanced,
value-added, and revenue-generating communica-
tion services to the market. Some examples of the
vastly desired IN services include toll-free telephone
services (800 services), virtual private network
(VPN), and calling card (pre-paid and post-pay) serv-
ices. The growing demand and wide deployment of
IN services contribute greatly to the extremely high
growth level of the communication industry in the
past twenty years. The trend of demanding advanced
and revenue-generation services continues as the
communication networks evolve from separate cir-
cuit switched and packet switched networks to a con-
verged packet/circuit switched network. Many
service providers worldwide are planning to offer
services on the next-generation converged commu-
nication networks. Some front runner services in-
clude converged (data, fixed line and wireless) VPN,
network contact center (which integrates the cus-
tomer premise equipment-based call center), Web/
Internet-based call center and customer relationship
management, and various toll-free telephone type of
services. The terminology of service/application used
in this paper is referred to the communication capa-
bilities received and used by end users and provided
by service providers through commercial/business
arrangements. The services and applications are used
interchangeably.

Deploying next-generation services on the con-
verged network represents great opportunities to net-
work service providers. It brings big challenges as well
to the technology and equipment vendors. It requires
new service platforms with high capability to deal
with the complexity of the network infrastructure,
the difficulty of interoperability between different
service platforms, and the diversity of signaling pro-
tocols and application programming interfaces (APIs).
It also requires regulatory considerations by both ser-
vice providers and regulatory bodies. Lucent’s
PackefIN™ application hosting environment (AHE) at-
tempts to provide an answer with a next-generation
converged services platform that enables carriers to
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deliver a wide variety of enhanced services for
converged voice and data networks. It provides the
infrastructure needed for the creation and deploy-
ment of new Internet protocol (IP) and multimedia
services. The PacketIN AHE is an open-interface,
programmable, and network agnostic application
server for building, deploying, and managing next-
generation communication services. It can be de-
ployed in multi-vendor, multi-network (wireline,
wireless, and data), and multi-protocol environments.
The PacketIN AHE supports service development and
deployment via various programming languages and
APIs for rapid service deployment by independent
software vendors, the service providers, or Lucent.

This article provides an overview of the PackefIN
AHE with the focus on the system architecture and
the enabling capability to deploy advanced services/
applications, as well as the value to customers. A new
service portal, enterprise communication, is presented
as an example of the innovation and implementation
enabled by the service enabling environment. The
enterprise communication provides Web access to
presence information, instant messaging, third-party
call management, and location. This convergence of
features is enabled by the PacketfIN AHE with the in-
tegration of the public switched telephone network
(PSTN), session initiation protocol (SIP) [14], and
H.323 [4] protocols through standard open APIs. The
voice communication protocols are combined with a
Web access interface to establish a new Internet pres-
ence, while leveraging existing switching products
and reusing deployed communication network and
services.

PacketiN Overview

Figure 1 shows a simplified version of Lucent’s
PacketIN service platform architecture, which consists
of the PackefIN AHE, the enhanced Service Authoring
Environment (eSAE), the enhanced Services Manager
(eSM), and the enhanced Services Directory (eSD).
The PackefIN AHE is an open-interface, programma-
ble, and network-agnostic application server that in-
terfaces with Lucent Softswitch (LSS) or a third
party’s softswitch via Java* Telephony API (JTAPI)
[8] based API or SIP for deploying next-generation
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Figure 1.
Packet/IN™ AHE in the network.

communication services. It communicates to the tra-
ditional voice network as well via Signaling System 7
(SS7) protocol to allow service providers to offer IN-
based services and new services to their existing cus-
tomers. The eSAE enables the creation of application
and services using various programming languages
and APIs. The services/applications can be provisioned
on the AHE by the eSM via CORBA* over transmis-
sion control protocol/Internet protocol (TCP/IP) in-
terface. Optionally, the services can be downloaded
directly from the eSAE onto the AHE via TCP/IP. The
eSD provides centralized storage of service and sub-
scriber data for the services hosted on the AHE.
Communication between the eSD and the AHE is via
lightweight data access protocol (LDAP) [9] over
TCP/IP. The AHE also communicates with various
network elements for billing, network management,
and fault management via TCP/IP based protocols.
The various PacketIN functions and components
enable the PacketIN platform to support service
development and deployment in multi-vendor, multi-
network (wireline, wireless, and data), and multi-
protocol environments.

The following sections will be devoted to the
PacketIN AHE with more detailed discussion on the
AHE architecture, the functions of AHE components,
and the key benefits.

PacketiN AHE Architecture

The PacketIN application hosting environment
leverages the distributed architecture of next-gener-
ation IP infrastructure and provides a high availabil-
ity platform for hosting next-generation services.
Figure 2 shows a high-level architecture of the
PackefIN AHE with the major components of the AHE
software.

The PacketIN AHE executes on a commercially
available hardware platform (for example, Sun* plat-
form), running the Solaris* operating system. The
PackefIN AHE middleware consists of the platform
core, the service logic execution environment (SLEE),
Web server, SIP server, and various interfaces to op-
eration support systems. The platform core provides
capabilities used by the entire system such as initial-
ization, process control, interprocess communication,
database access, fault detection, measurement and

Bell Labs Technical Journal 3
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PacketIN™ application hosting environment software architecture.

billing logging, and software updates. The SLEE is a
crucial portion of the AHE that provides an execu-
tion environment and APIs for the applications hosted
on the AHE. The SLEE enables the applications mak-
ing use of the platform core capabilities, such as mes-
sage handling/routing, application management,
measurement, and billing. An API library provides
interfaces between the SLEE and the platform core
capabilities. The intelligent services gateway (ISG), a
next-generation service gateway function on the
AHE, provides a secure, standard interface between
various applications and network resources/data re-
quired by the applications. The ISG enables service
providers and third-party software developers to de-
velop applications accessing network capabilities via
the open service access (OSA) [1, 2, 11] and Parlay
[12] open standardized APIs.

In the subsequent subsections, the AHE platform
core and the SLEE are discussed in more detail. The
ISG will be addressed in the next section.
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AHE Platform Core

The AHE platform core consists of the various
subsystems/modules that provide the fundamental
capabilities required by the system itself, the SLEE,
and the hosted applications. The main functions in-
clude system initialization, interprocess communica-
tion, database access, fault detection, measurement,
and billing logging.

The system initialization function is provided by
an initiation (INIT) module for initializing and syn-
chronizing UNIX processes of the AHE. It starts and
restarts processes, monitors the sanity of these
processes, counts and thresholds process errors, and
updates processes when requested by platform field
update. INIT classifies processes with respect to their
startup method and their effect on call processing.
The interprocess communication is handled by the
message handler (MSGH) subsystem, which supports
queues for interprocess communication message rout-
ing. MSGH also supports a priority field so that the
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queue can be treated either as a priority queue or as
a first in/first out queue at any given time.

The AHE is equipped with a relational database
management system and an in-memory database for
storage of system and services data. The AHE plat-
form core provides database interface to allow all plat-
form processes to access the database with structured
query language (SQL) commands to perform insert,
update, delete, and select functions. The database in-
terface allows the processes to continue call process-
ing while updating data in the database. The SLEE
accesses the database via the database independent
APIs (Oracle* database connectivity/Java database
connectivity [ODBC/JDBC*]) API that enables various
applications to access data stored in relational or non-
relational databases by using SQL as the standard
database access language. The AHE supports the con-
cept of public tables that several applications (within
the SLEE[s]) can access data from the same table or
set of tables.

To meet service providers’ billing needs, the AHE’s
billing subsystem (BILL) provides three major billing
functions: the collection and storage of billing records
generated by the applications, the creation of tracer
records, and the transfer of billing information from
the AHE to external billing systems in standard format
for processing.

There are several measurements on the AHE for
system performance, CPU and disk utilization, and
TCP/IP traffic data, as well as services measure-
ments. Each measurement is pegged and stored by
the appropriate subsystem. The measurement sub-
system (MEAS) on the AHE requests and collects
the measurement reports on-demand at time inter-
vals configured by the MEAS, instructs the appro-
priate subsystem to print measurement reports, and
allows or inhibits measurement collection and
reporting.

The service package manager (SPMAN) module is
designed to manage the services/applications hosted
on the AHE platform. The SPMAN is responsible to
start, stop, or restart the applications, and monitor the
status of the applications that could be non-exist, out-
of-service or in-service. The SPMAN also provides
measurement collection on call attempts.

o

AHE Service Logic Execution Environment

The SLEE provides the runtime environment for
applications to be executed on the AHE platform. The
applications (written in Java or C++) are built using a
service creation environment (either Lucent’s eSAE
or other third-party tools) and are loaded on the AHE
for execution. While some applications require only
the Java virtual machine and standard Java libraries,
many applications will take advantage of the hosting
platform capabilities to enable value-added telephony
functions. Time-to-market can be significantly re-
duced if application development can focus on the
key, unique features of the services, while the AHE
provides the commonly used platform functionality.
The fundamental function of the SLEE is to provide
applications on the AHE, an execution environment
with access to a variety of platform capabilities re-
quired by the applications at runtime.

The platform capabilities that the applications can
access through the SLEE include process management
(INIT), message handling (MSGH), billing (BILL),
measurements (MEAS), and application management
(SPMAN). In addition, the SLEE may provide addi-
tional capabilities to the application, such as call pro-
cessing support, security, and database access
management. The SLEE consists of multiple func-
tionally group packages. For example, the INIT pack-
age provides an execution interface to the INIT
process on the platform, which initializes the applica-
tion and brings it to the “in service” state. It also re-
sponds to heartbeat requests from INIT process. The
operations, administration and maintenance package
registers the SLEE with MSGH for sending/receiving
messages, and provides a way of communicating
input/output messages to the platform. The applica-
tion manager determines the service keys to the de-
ployed applications and registers them with SPMAN.
It also performs service control by providing capabil-
ity to suspend and resume service. Similar to the
JAIN* [6] SLEE, the PacketIN SLEE provides a set of
API interfaces to support application execution. The
PacketIN SLEE is not currently compliant with the
JAIN specification, but utilizes similar concepts, and
may evolve to compliance in future releases as the
JAIN standards evolve.
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In summary, the SLEE provides the application
with a rich set of APIs, exposing platform capabilities
needed by applications to make AHE a robust plat-
form for a wide range of telecommunications appli-
cations.

Intelligent Services Gateway

In a very competitive global telecommunication
market, the network operators are facing the chal-
lenges and requirements to open their networks for
third-party application providers to create new value-
added services and make them available in the mass
market. In the meantime, network reliability and in-
tegrity must be sustained for network operators and
service providers. The AHE is designed to meet these
challenges by building the ISG on top of it to provide
a secure, standard interface between the applications
“inside’ or “outside” of the network, and the network
resources and data within a telecommunications

o

network. These applications may be provided by the
network operator, or service provider, or by third-
party application service providers. The ISG supports
and is based on the Parlay, OSA, and presence and
availability management (PAM) [13] standards. The
ISG acts as the “front door” to network operator re-
sources, allowing application developers to implement
telephony features in their applications. Acting as a
gateway, the ISG exposes a set of abstracted APIs that
provide the glue between applications and features
provided by the underlying network resources. These
exposed APIs are implemented using CORBA, while
the ISG supports a variety of standard and proprietary
protocols for interfacing to elements in the services
and control layers of the network. Figure 3 illustrates
a high-level ISG/AHE in the network.

ISG enables application interaction with network-
based services such as call control, location, and user
interaction, allowing those applications to become
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ISG in the network.
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“users” of the network. It also provides the opportu-
nity for network-based services to interact with ap-
plications, such as information services, to enhance
the end-user services. ISG provides secure access to
the network services and supports policy-based mech-
anisms for users to control access to user information,
such as location, and to personalize their services. APIs
allow application developers to create applications,
independent of network and transport technologies,
which may reside outside the network, and are
portable across various wireless and fixed networks.

ISG provides a detailed API, enabling the creation
of new differentiated service combinations through
the development of services that control the interac-
tion of existing and new service delivery platforms
within the network operators’ domain. This ensures
that the utilization of existing, evolved, and new ser-
vice infrastructure is maximized. The APIs hide the
complexities of the underlying network so that de-
velopers have an abstracted view of the network ca-
pabilities and protocols. The ISG translates the APIs to
network service interfaces such as American National
Standards Institute-41 (ANSI-41), Intelligent Network
Application Part (INAP), Transaction Capabilities
Application Part, (TCAP), Mobile Application Part
(MAP), Capabilities Application Part (CAP), SIP,
Internet Messaging Application Protocol version 4
(IMAP4), LSS API, and short message peer-to-peer
protocol (SMPP). These protocols may be standard
and/or proprietary, depending on the underlying net-
work element(s) and functionality required.

ISG consists of a framework service and a set of
service capability servers. The framework service im-
plements interfaces that are common across all ser-
vices, for instance, authentication, discovery, load
management, and fault management. Service capa-
bility servers implement various service capability
features (SCFs). These SCFs initially include Parlay/
OSA SCFs, that is, location, call control, user interac-
tion, user status, messaging, as well as non-Parlay/
OSA-based SCFs, including directory access and PAM.
We use presence and availability to refer to a set of
applications that allow members in a working group
to show presence (online or offline, talking or idle), or
to show availability for communication (sending

o

instant messages, text, voice, or chat) among all mem-
bers of the intelligent network. The ISG also provides
Lucent value-added extensions to allow access to non-
standardized network resources. This includes access
to prepaid and postpaid functionality defined as a
mechanism to charge end-user access to applications
to a prepaid account. APIs provided include access to
query, top-up, and decrement of an end-user’s pre-
paid balance.

AHE Key Benefits and Enabling Applications

The AHE possesses a set of desired capabilities for
an application and services hosting platform in the
next-generation telecommunication networks. The
AHE provides an open service platform with standards-
based APIs and programming languages enabling
the service providers with the vendor and network
interoperability and the extensive use of independent
software vendor and application service provider de-
veloped applications. The AHE supports a wide range
of Internet/PSTN (public switched telephony network)
protocols such as the SIP, JTAPI-based Lucent
Softswitch API, LDAP, Parlay/Open Service Access, SS7
[3], VoiceXML* [16], Wireless Markup Language
(WML) [18], and Extensible Markup Language (XML)
[19]. The AHE is built on commercially available
hardware and software with carrier grade high avail-
ability and reliability. The platform is scaleable by design
such that the service providers can select the right ver-
sion of the AHE based on their current demand and
grow with the future needs. The AHE can simultane-
ously run multiple service applications on the plat-
form. The AHE is a next-generation services platform
for service providers and carriers to offer a wide of
variety of advanced telecommunication services on
the converged voice and data networks.

The AHE allows service providers to take full
advantage of the service innovations available from
the Internet. Service providers can create innovative
services using the Internet technologies and deploy
them on the service platform. The AHE provides
an evolutionary platform that builds on the strength
of Lucent’s intelligent network (IN). The service
providers can enhance their current IN service offer-
ings, protect the existing IN investment, and enter the

Bell Labs Technical Journal 7
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Internet arena by creating next-generation converged
services. The AHE supports the latest Internet proto-
cols, Internet programming languages, and open-
network APIs to allow service providers to create
next-generation converged services that are truly
access- and network-independent.

The PacketIN AHE provides capabilities for devel-
opment and deployment of advanced services. The
following are just a few examples of the kind of
applications that the Lucent PackefIN AHE can sup-
port: IP virtual private network, IP advanced routing
services, SIP-based call management services, pres-
ence and availability management, IP prepaid, loca-
tion services, VoiceXML-based applications, and
unified messaging/communication. The following sec-

o

tion will be dedicated to service examples in relative
detail built using these capabilities.

Building Converged Services

To validate the effectiveness of the service con-
struction platform, application and services are built
leveraging available platform assets. An example of
services that can be implemented on the AHE is the
enterprise communication portal (ECP).

Enterprise Communication Portal

The ECP is used to demonstrate rapid creation
of added value e-services portable to a variety of
Lucent switching and network systems. Figure 4
illustrates a sample service page provided by the ECP
with a user contact list including several examples of
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Figure 4.

Sample enterprise communication portal (ECP) Web page.
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presence_information display. The action section displays
the name of the service that is being currently used,
and the actions enabled for this service (in this case a
conference call with the list of participants). Other
services are accessible as tabs in the action section or
as part of a menu provided on the Web page.

Overview

Enterprise users of the ECP can create contact
lists associated with work groups or projects. New
contact persons can be added to the list via searches in
an enterprise directory database, or selected from pre-
vious calls (that is, collected in the CallLog), or from
instant messages received during normal business ac-
tivities. Presence information is collected from the
network (for example, phone, computer, or personal
digital assistant activity) and used to update the status
of each participant in the current contact list. Each
participant, registered and using the ECP, can quickly
identify available contact resources and call them di-
rectly via the Contact List graphical user interface.
Depending on the feature set available in the teleph-
ony network, a number of participants can then be
added or dropped from the call, creating a dynamic
working group conference managed easily via the
Conference Call interface. Call placed and received are
logged per user and can be exported from the CallLog
to personal computer (PC) applications to quickly cre-
ate reports, follow up on sales or generate bills for
services.

These are a few examples of enhanced produc-
tivity features for enterprise communication that can
be offered in the ECP, and created and deployed using
the PackefIN AHE.

Technological Assets

To realize ECP services, there are number of tech-
nologies that must be available. The AHE provides a
substantial set of assets, as well as a foundation for
incorporation of new assets. Table I provides a list of
technology for the realization and delivery of ECP
services.

The PacketIN AHE enables the service creation,
implementation, and delivery of services combining
these new assets as exemplified by the ECP. For ex-
ample, in the ECP application, Parlay provides the

o

programming interface between Web objects and the
call engine, H.323 and SIP deliver call control mes-
sages to IP end-points, and media gateway control
protocol [10] provides an interface to control media
communication gateways. The AHE’s SLEE and Web
server assets provide the foundation for developing
ECP server-based applications and dynamic presen-
tation capabilities. In the ECP implementation, Tomcat
[15] is used to provide the Web object framework
supporting the service logic; the AHE also provides
WebLogic [17]. Jabber [5] provides the implementa-
tion framework for instant messaging (IM) services
in the ECP system. The ECP combines these tech-
nologies to give user access to enhanced communi-
cation services for the enterprise. Users of the portal
can then view and manage all their services via a sim-
ple browser using Internet protocols.

Services List
The ECP application is a Web-based business com-

munication portal that extends regular portal services

like Contact List and Presence Information with telephony
services. The main services offered by ECP are:

e Contact list management. Provides a convenient way
to manage frequently-used contacts, and connect
with them directly without time consuming
lookups or sequential dial attempts.

e (lick2Dial. Enables productivity-enhancing call
management using a PC Web browser as a com-
munication dashboard (for example, instant con-
ferencing, and virtual attendant features.) The
user can initiate conference call from a contact list
or from the call history in one click.

e Presence information. Indicates to a caller the avail-
ability and best method of communication (for ex-
ample, phone, chat, or e-mail) for target contact.
Presence information saves time and enables
more calls to be completed on first attempt.

e C(CallLog. Maintains a call log used to capture call
activity. A Web interface provided with CallLog
enables users to place an call from a list of previ-
ously received calls. The CallLog provides record-
keeping for individuals, and corporate tracking
allows users to annotate calls and use PC edit
functions to generate reports.

Bell Labs Technical Journal 9
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Table I. Technology for the realization and delivery of enterprise communication portal (ECP) services.

Technology Sample Protocol and Function Platform Support
Open application program interfaces Parlay/OSA/PAM AHE, ECP
Open standard communication protocols H.323, SIP, MGCP ISG
Telecommunication standards UMTS, 3GPP, 3GPP2 —
Personal computer, network appliance, Micro-browser, WAP, WML —
personal digital assistants with thin client
Web application server providing user Tomcat, WebLogic AHE
session support, information repository,
and sharing
Location and presence information services PAM, monitoring of multiple devices ISG, AHE
activity, usage sensing, and location
information provided by the
converged network
Web-based information Data storage, information retrieval, data AHE
sharing, resource location, maps and
direction, reservation systems
Instant Messaging service Jabber, Yahoo!t, AOL IM AHE, ECP

3GPP—Third Generation Partnership Project
AHE—Application hosting environment
AOL—America Online*

ECP—Enterprise communication portal
IM—Instant messaging

ISG—Intelligent service gateway
MGCP—Media gateway control protocol
OSA—Open service access

o Web-based call feature activation. Allows the user
to manage its phone services through a Web in-
terface. For example, it enables the user to es-
tablish and activate or deactivate call forwarding
rules.

e [Enterprise directory interactions. Allows users to
query the enterprise directory. The results are hy-
perlinks ready to initiate calls or e-mail, and can
be used as input into a contact list.

e [nstant messaging. Allows users to exchange text-
based messages in real time and independently of
any other services being used at the time (for ex-
ample, one can initiate an instant messaging ses-
sion in parallel to a conference voice call to
exchange confidential information pertinent only
to the two parties involved).

10  Bell Labs Technical Journal

PAM—Presence and availability management
SIP—Session initiation protocol

UMTS—Universal mobile telecommunication system
WAP—Wireless application protocol
WML—Wireless Markup Language

*America Online is a registered trademark of Quantum Computer Services, Inc.
TYahoo is a registered trademark of Yahoo! Inc.

Service Architecture

ECP applications require a different kind of ar-
chitecture dedicated to the creation of a new class of
Web-enabled converged services (for example, caller-
ID linked to personal Web page). This framework is
developed on top of the PackefIN AHE using the AHE-
defined programming interfaces. Figure 5 shows a
high-level view of this architecture.

The service architecture comprises several com-
ponents that provide database connectivity, presence
and instant messaging server, and call control engine
interactions, as well as support for different endpoints.
Standard protocols are used to communicate with end-
user devices (for example, hypertext markup language
[HTML], H.323, and SIP) while open APIs (for exam-
ple, Java servlet pages [JSP], Parlay, LDAP, and SQL)
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Enterprise communication portal (ECP) service architecture.

are used for intersystem communication and control.
This architecture enables the service logic to provide a
service representation to the user using Web display,
while driving a call engine to control telephony serv-
ices using standard voice protocols independently.

Applications running on top of this architecture
can operate entirely browser-based (no custom client
software required), to allow anywhere, anytime ac-
cess to mission-critical information from a variety of
devices from laptop, to handheld device, to portable
phone.

As Figure 6 shows, there are two main areas in
the service architecture as defined in the AHE. The
Web access is provided by the Web server and the
services logic by the SLEE in the AHE.

e Web access. A Web server handles requests from
various types of devices and responds with an ap-
propriate answer (for example, HTML for regular
browser, WML for wireless application protocol
[WAP*] devices).

e Service logic. For example, a Java Web server sup-
ports the user sessions through a set of Java

o
A

SERVICE LOGIC

Session Control ! M
its &

[

Communications Control

Figure 6.
Enterprise communication portal (ECP) functional layers.
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servlets [7], accessing several databases for regu-
lar information manipulation, and passing over
control to the call engine for the telephony
services.

Service Framework
The ECP is built using three functional layers. The

Web access and the service logic components shown pre-

viously are decomposed into functional layers in

Figure 6. Other supporting functional layers (for ex-

ample, databases, measurement, billing) are also pro-

vided by the AHE.

The following list describes the main functional
layers of ECP and their mapping into the AHE pro-
grammable services platform:

e Presentation layer. The presentation layer is spe-
cific to the application being built for ECP. This
layer manages the user interface and the render-
ing of the features provided by the lower service
layer. Most of the presentation layer is composed
of JSP or HTML pages. This layer is responsible
for handling user interactions and for updating
presence information on the user. The presenta-
tion layer is supported by the SLEE by providing
the dynamic generation of HTML pages.

e Session layer. This is a set of core components that
provides general services such as logging, database
connectors, administration, intercomponent messaging
services, and user data representation. These compo-
nents are shared by the applications, and they
are the basic blocks to build converged services.
The session layer is supported by the SLEE and
utilizes the application-specific components,
namely database connectors for storing state infor-
mation. The specific interfacing to the AHE data-
bases is supported using JDBC. The SLEE also
provides the infrastructure to support inter-
process communication through its message han-
dling facilities.

e Communication layer. The communication layer
components provide the interface to interwork
and manage the various resources used for access
to network resources. The communication control
layer spans multiple communication boundaries:
telephony, presence, location, and instant mes-
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saging. Each of these services interacts with a net-
work resource via Parlay, providing an open API
for most of the communication media. The inter-
face between the service layer is provided through
a Parlay connector. This is an abstraction above the
Parlay API allowing the functions for manage-
ment of calls. The basic functionality implements
call creation, adding, and dropping of endpoints.
Additionally, this connector provides a multi-
threaded platform for handling requests to sup-
port the use of simultaneous user Web devices.
This layer is implemented in the SLEE and is sup-
ported by the Parlay SCFs for performing third-
party call control, access to location-based services
and the presence capabilities provided through
the PAM services.

e Measurement. This layer is provided by the PackefIN
application server measurement system and pro-
vides usage reports on portal activities. There is
also support for internal monitoring of applica-
tion and server activity to provide tuning of the
infrastructure.

e Billing. This layer provides access to the AHE
billing subsystem. The basic billing primitives of-
fered by the AHE allow the ECP to offer cus-
tomized billing services to enterprise clients.

Web Application Server
A Java Web application server, provided by the

AHE, is used to enable Web access to ECP from the

enterprise PC clients providing:

e Separation of Web contents, service-oriented
code, and template data (that is, JavaBean¥,
Enterprise JavaBeans*).

e Management of user session state on the server
between requests (that is, servlet session).

This new generation of Web server provides the
capabilities of serving highly dynamic pages to a large
amount of users. The dynamic nature of converged
services takes full advantage of Web application
servers through JAVA servlets and associate tech-
nologies, such as remote backend databases via JDBC
to provide personalized services, and cluster Web
servers to provide high reliability that our customers
are expecting from Lucent products.
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Application with a call engine.
Call Engines
s : Table Il. Resources accessed via the
The call engine is external to the ECP service ar-
, & , VICe s PacketIN™ AHE.

chitecture. The ECP gives control to the call engine
in the communication control layer via the open API Platform
provided by the PackefIN AHE. ECP service objects call Resources Support
the Parlay API to create calls, and add or drop parties Media servers and gateways ISG
on behalf of the user when such services are initiated Presence and Instant AHE
from the ECP service session. In the ECP sample ap- Messaging servers
plication illustrated in Figure 7, a media control gate- SQL and LDAP Databases AHE
way is used for the call engine. ECP can also work in Locati Network
cooperation with other platforms that support an ocation servers ewor
open API interface, such as the Lucent Softswitch. Call engines Network
External Resources Information servers Network

Billing systems AHE

The ECP services also rely on a variety of re-
sources accessed via the PacketfIN AHE and supported
by the converged network. See Table II.

The accessibility of these resources via a single-
application hosting environment via open API and
programming languages greatly facilitates the

Registration servers

AHE, Network

AHE—Application hosting environment
ISG—Intelligent service gateway
SQL—Structured query language
LDAP—Lightweight directory access protocol

Bell Labs Technical Journal 13



bell_7103.gxd

05/23/2002 21:29 Page 14

Panel 1. Abbreviations, Acronyms, and Terms

AHE—application hosting environment

APl—application programming interface

BILL—billing

CORBA—Common Object Request Broker
Architecture

ECP—enterprise communication portal

eSAE—enhanced service authoring
environment

eSD—enhanced services directory

eSM—enhanced service manager

HTML—hypertext markup language

IN—intelligent network

INIT—initiation

IP—Internet protocol

ISG—intelligent service gateway

JDBC—Java database connectivity

JTAPI—Java Telephony API

JSP—Java servlet pages

LSS—Lucent Softswitch

MEAS—measurements subsystem

MSGH—message handler

ODBC—Oracle database connectivity

OSA—open service access

PAM—presence and availability management

PC—personal computer

PSTN—public switched telephone network

SCF—service capability feature

SIP—session initiation protocol

SLEE—service logic execution environment

SMPP—short message peer-to-peer protocol

SPMAN—service package manager

SQL—structured query language

SS7—Signaling System 7

TCP/IP—transmission control protocol/Internet
protocol

VPN—virtual private network

WAP—wireless application protocol

WML—Wireless Markup Language

XML—Extensible Markup Language

innovation and creation of new potential revenue-
generating services. In particular, the availability of
registration, presence and location information, busi-
ness data, call control, management, and billing from
a single unified framework enables more rapid cre-
ation and deployment of new converged services as
illustrated by the ECP example.
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Conclusion

The Lucent PackefIN service platform, in which
PacketIN AHE plays a critical role, offers opportunities
to develop and deploy advanced services rapidly and
cost-effectively on the next-generation converged
networks. The enhanced programmability supported
by the open platform, open API support, scalability,
and reliability capabilities of the PackefIN AHE
make the PacketIN platform a powerful vehicle for
service providers to offer advanced services and gen-
erate revenue in multi-vendor, multi-network, and
multi-protocol environments of next-generation
communication networks. The ECP provides a signif-
icant breakthrough in the use of Web-centric pro-
gramming for providing a new paradigm for offering
telecommunication services. At the core is a layered
approach providing user-level abstraction to open up
the packet network to a new generation of developer
for providing enhanced and converged services. The
use of open APIs provides the opportunity to utilize
this technology across multi-vendor platforms, and
enables new levels of programmability.
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